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    SEA OF CORTEZ
  


  
    Born in Salinas, California, in 1902, John STEINBECK grew up in a fertile agricultural valley about twenty-five miles from the Pacific Coast—and both valley and coast would serve as settings for some of his best fiction. In 1919 he went to Stanford University, where he intermittently enrolled in literature and writing courses until he left in 1925 without taking a degree. During the next five years he supported himself as a laborer and journalist in New York City and then as a caretaker for a Lake Tahoe estate, all the time working on his first novel, Cup of Gold (1929). After marriage and a move to Pacific Grove, he published two California fictions, The Pastures of Heaven (1932) and To a God Unknown (1933), and worked on short stories later collected in The Long Valley (1938). Popular success and financial security came only with Tortilla Flat (1935), stories about Monterey’s paisanos. A ceaseless experimenter throughout his career, Steinbeck changed courses regularly. Three powerful novels of the late 1930s focused on the California laboring class: In Dubious Battle (1936), Of Mice and Men (1937), and the book considered by many his finest, The Grapes of Wrath (1939). Early in the 1940s, Steinbeck became a filmmaker with The Forgotten Village (1941) and a serious student of marine biology with Sea of Cortez. He devoted his services to the war, writing Bombs Away (1942) and the controversial play-novelette The Moon Is Down (1942). Cannery Row (1945), The Wayward Bus (1947), The Pearl (1947), A Russian Journal (1948), another experimental drama, Burning Bright (1950), and The Log from the Sea of Cortez (1951) preceded publication of the monumental East of Eden (1952), an ambitious saga of the Salinas Valley and his own family’s history. The last decades of his life were spent in New York City and Sag Harbor with his third wife, with whom he traveled widely. Later books include Sweet Thursday (1954), The Short Reign of Pippin IV: A Fabrication (1957), Once There Was a War (1958), The Winter of Our Discontent (1961), Travels with Charley in Search of America (1962), America and Americans (1966), and the posthumously published Journal of a Novel: The East of Eden Letters (1969), Viva Zapata! (1975), The Acts of King Arthur and His Noble Knights (1976), and Working Days: The Journals of The Grapes of Wrath (1989). He died in 1968, having won a Nobel Prize in 1962.
  


  
    

  


  
    

  


  
    EDWARD F. RICKETTS was director of the Pacific Biological Laboratories, an institution which supplied marine specimens for many of the largest colleges and research laboratories in the country. He also coauthored, with Jack Calvin, Between Pacific Tides (1939).
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    INTRODUCTION
  


  
    THE design of a book is the pattern of a reality controlled and shaped by the mind of the writer. This is completely understood about poetry or fiction, but it is too seldom realized about books of fact. And yet the impulse which drives a man to poetry will send another man into the tide pools and force him to try to report what he finds there. Why is an expedition to Tibet undertaken, or a sea bottom dredged? Why do men, sitting at the microscope, examine the calcareous plates of a sea-cucumber, and, finding a new arrangement and number, feel an exaltation and give the new species a name, and write about it possessively? It would be good to know the impulse truly, not to be confused by the “services to science” plati tudes or the other little mazes into which we entice our minds so that they will not know what we are doing.
  


  
    We have a book to write about the Gulf of California. We could do one of several things about its design. But we have decided to let it form itself: its boundaries a boat and a sea; its duration a six weeks’ charter time; its subject everything we could see and think and even imagine; its limits—our own without reservation.
  


  
    We made a trip into the Gulf; sometimes we dignified it by calling it an expedition. Once it was called the Sea of Cortez, and that is a better-sounding and a more exciting name. We stopped in many little harbors and near barren coasts to collect and preserve the marine invertebrates of the littoral. One of the reasons we gave ourselves for this trip—and when we used this reason, we called the trip an expedition—was to observe the distribution of invertebrates, to see and to record their kinds and numbers, how they lived together, what they ate, and how they reproduced. That plan was simple, straight-forward, and only a part of the truth. But we did tell the truth to ourselves. We were curious. Our curiosity was not limited, but was as wide and horizonless as that of Darwin or Agassiz or Linnaeus or Pliny. We wanted to see everything our eyes would accommodate, to think what we could, and, out of our seeing and thinking, to build some kind of structure in modeled imitation of the observed reality. We knew that what we would see and record and construct would be warped, as all knowledge patterns are warped, first, by the collective pressure and stream of our time and race, second by the thrust of our individual personalities. But knowing this, we might not fall into too many holes—we might maintain some balance between our warp and the separate thing, the external reality. The oneness of these two might take its contribution from both. For example: the Mexican sierra has “XVII-15-IX” spines in the dorsal fin. These can easily be counted. But if the sierra strikes hard on the line so that our hands are burned, if the fish sounds and nearly escapes and finally comes in over the rail, his colors pulsing and his tail beating the air, a whole new relational exter nality has come into being—an entity which is more than the sum of the fish plus the fisherman. The only way to count the spines of the sierra unaffected by this second relational reality is to sit in a laboratory, open an evil-smelling jar, remove a stiff colorless fish from formalin solution, count the spines, and write the truth “D. XVII-15-IX.” There you have recorded a reality which cannot be assailed—probably the least important reality concerning either the fish or yourself.
  


  
    It is good to know what you are doing. The man with his pickled fish has set down one truth and has recorded in his experience many lies. The fish is not that color, that texture, that dead, nor does he smell that way.
  


  
    Such things we had considered in the months of planning our expedition and we were determined not to let a passion for unassailable little truths draw in the horizons and crowd the sky down on us. We knew that what seemed to us true could be only relatively true anyway. There is no other kind of observation. The man with his pickled fish has sacrificed a great observation about himself, the fish, and the focal point, which is his thought on both the sierra and himself.
  


  
    We suppose this was the mental provisioning of our expedition. We said, “Let’s go wide open. Let’s see what we see, record what we find, and not fool ourselves with conventional scientific strictures. We could not observe a completely objective Sea of Cortez anyway, for in that lonely and uninhabited Gulf our boat and ourselves would change it the moment we entered. By going there, we would bring a new factor to the Gulf. Let us consider that factor and not be betrayed by this myth of permanent objective reality. If it exists at all, it is only available in pickled tatters or in distorted flashes. Let us go,” we said, “into the Sea of Cortez, realizing that we become forever a part of it; that our rubber boots slogging through a flat of eel-grass, that the rocks we turn over in a tide pool, make us truly and permanently a factor in the ecology of the region. We shall take something away from it, but we shall leave something too.” And if we seem a small factor in a huge pattern, nevertheless it is of relative importance. We take a tiny colony of soft corals from a rock in a little water world. And that isn’t terribly important to the tide pool. Fifty miles away the Japanese shrimp boats are dredging with overlapping scoops, bringing up tons of shrimps, rapidly destroying the species so that it may never come back, and with the species destroying the ecological balance of the whole region. That isn’t very important in the world. And six thousand miles away the great bombs are falling on London and the stars are not moved thereby. None of it is important or all of it is.
  


  
    We determined to go doubly open so that in the end we could, if we wished, describe the sierra thus: “D. XVII-15-IX; A. II-15-IX,” but also we could see the fish alive and swimming, feel it plunge against the lines, drag it threshing over the rail, and even finally eat it. And there is no reason why either approach should be inaccurate. Spine-count description need not suffer because another approach is also used. Perhaps out of the two approaches, we thought, there might emerge a picture more complete and even more accurate than either alone could produce. And so we went.
  


  


  
    1
  


  
    HOW does one organize an expedition: what equipment is taken, what sources read; what are the little dangers and the large ones? No one has ever written this. The information is not available. The design is simple, as simple as the design of a well-written book. Your expedition will be enclosed in the physical framework of start, direction, ports of call, and return. These you can forecast with some accuracy; and in the better-known parts of the world it is possible to a degree to know what the weather will be in a given season, how high and low the tides, and the hours of their occurrence. One can know within reason what kind of boat to take, how much food will be necessary for a given crew for a given time, what medicines are usually needed—all this subject to accident, of course.
  


  
    We had read what books were available about the Gulf and they were few and in many cases confused. The Coast Pilot had not been adequately corrected for some years. A few naturalists with specialties had gone into the Gulf and, in the way of specialists, had seen nothing they hadn’t wanted to. Clavigero, a Jesuit of the eighteenth century, had seen more than most and reported what he saw with more accuracy than most. There were some romantic accounts by young people who had gone into the Gulf looking for adventure and, of course, had found it. The same romantic drive aimed at the stockyards would not be disappointed. From the information available, a few facts did emerge. The Sea of Cortez, or the Gulf of California, is a long, narrow, highly dangerous body of water. It is subject to sudden and vicious storms of great intensity. The months of March and April are usually quite calm and dependable and the March—April tides of 1940 were particularly good for collecting in the littoral.
  


  
    The maps of the region were self-possessed and confident about headlands, coastlines, and depth, but at the edge of the Coast they become apologetic—laid in lagoons with dotted lines, supposed and presumed their boundaries. The Coast Pilot spoke as heatedly as it ever does about mirage and treachery of light. Going back from the Coast Pilot to Clavigero, we found more visual warnings in his accounts of ships broken up and scattered, of wrecks and wayward currents; of fifty miles of sea more dreaded than any other. The Coast Pilot, like an elderly scientist, cautious and restrained, on one side—and the old monk, setting down ships and men lost, and starvation on the inhospitable coasts.
  


  
    In time of peace in the modern world, if one is thoughtful and careful, it is rather more difficult to be killed or maimed in the outland places of the globe than it is in the streets of our great cities, but the atavistic urge toward danger persists and its satisfaction is called adventure. However, your adventurer feels no gratification in crossing Market Street in San Francisco against the traffic. Instead he will go to a good deal of trouble and expense to get himself killed in the South Seas. In reputedly rough water, he will go in a canoe; he will invade deserts without adequate food and he will expose his tolerant and uninocu lated blood to strange viruses. This is adventure. It is possible that his ancestor, wearying of the humdrum attacks of the saber-tooth, longed for the good old days of pterodactyl and triceratops.
  


  
    We had no urge toward adventure. We planned to collect marine animals in a remote place on certain days and at certain hours indicated on the tide charts. To do this we had, in so far as we were able, to avoid adventure. Our plans, supplies, and equipment had to be more, not less, than adequate; and none of us was possessed of the curious boredom within ourselves which makes adventurers or bridge-players.
  


  
    Our first problem was to charter a boat. It had to be sturdy and big enough to go to sea, comfortable enough to live on for six weeks, roomy enough to work on, and shallow enough so that little bays could be entered. The purse-seiners of Monterey were ideal for the purpose. They are dependable work boats with comfortable quarters and ample storage room. Furthermore, in March and April the sardine season is over and they are tied up. It would be easy, we thought, to charter such a boat; there must have been nearly a hundred of them anchored in back of the breakwater. We went to the pier and spread the word that we were looking for such a boat for charter. The word spread all right, but we were not overwhelmed with offers. In fact, no boat was offered. Only gradually did we discover the state of mind of the boat owners. They were uneasy about our project. Italians, Slavs, and some Japanese, they were primarily sardine fishers. They didn’t even approve of fishermen who fished for other kinds of fish. They frankly didn’t believe in the activities of the land—road—building and manufacturing and brick-laying. This was not a matter of ignorance on their part, but of intensity. All the directionalism of thought and emotion that man was capable of went into sardine-fishing; there wasn’t room for anything else. An example of this occurred later when we were at sea. Hitler was invading Denmark and moving up towards Norway; there was no telling when the invasion of England might begin; our radio was full of static and the world was going to hell. Finally in all the crackle and noise of the short-wave one of our men made contact with another boat. The conversation went like this:
  


  
    “This is the Western Flyer. Is that you, Johnny?”
  


  
    “Yeah, that you, Sparky?”
  


  
    “Yeah, this is Sparky. How much fish you got?”
  


  
    “Only fifteen tons; we lost a school today. How much fish you got?”
  


  
    “We’re not fishing.”
  


  
    “Why not?”
  


  
    “Aw, we’re going down in the Gulf to collect starfish and bugs and stuff like that.”
  


  
    “Oh, yeah? Well, O.K., Sparky, I’ll clear the wave length.”
  


  
    “Wait, Johnny. You say you only got fifteen tons?”
  


  
    “That’s right. If you talk to my cousin, tell him, will you?”
  


  
    “Yeah, I will, Johnny. Western Flyer’s all clear now.”
  


  
    Hitler marched into Denmark and into Norway, France had fallen, the Maginot Line was lost—we didn’t know it, but we knew the daily catch of every boat within four hundred miles. It was simply a directional thing; a man has only so much. And so it was with the chartering of a boat. The owners were not distrustful of us; they didn’t even listen to us because they couldn’t quite believe we existed. We were obviously ridiculous.
  


  
    Now the time was growing short and we began to worry. Finally one boat owner who was in financial difficulty offered his boat at a reasonable price and we were ready to accept when suddenly he raised the price out of question and bolted. He was horrified at what he had done. He raised the price, not to cheat us, but to get out of going.
  


  
    The boat problem was growing serious when Anthony Berry sailed into Monterey Bay on the Western Flyer. The idea was no shock to Tony Berry; he had chartered to the government for salmon tagging in Alaskan waters and was used to nonsense. Besides, he was an intelligent and tolerant man. He knew that he had idiosyncrasies and that some of his friends had. He was willing to let us do any crazy thing that we wanted so long as we (I) paid a fair price, (2) told him where to go, (3) did not insist that he endanger the boat, (4) got back on time, and (5) didn’t mix him up in our nonsense. His boat was not busy and he was willing to go. He was a quiet young man, very serious and a good master. He knew some navigation—a rare thing in the fishing fleet—and he had a natural caution which we admired. His boat was new and comfortable and clean, the engines in fine condition. We took the Western Flyer on charter.
  


  
    She was seventy-six feet long with a twenty-five-foot beam; her engine, a hundred and sixty-five horsepower direct reversible Diesel, drove her at ten knots. Her deckhouse had a wheel forward, then combination master’s room and radio room, then bunkroom, very comfortable, and behind that the galley. After the galley, a large hatch gave into the fish-hold, and after the hatch were the big turn-table and roller of the purse-seiner. She carried a twenty-foot skiff and a ten-foot skiff. Her engine was a thing of joy, spotlessly clean, the moving surfaces shining and damp with oil and the green paint fresh and new on the housings. The engine-room floor was clean and all the tools polished and hung in their places. One look into the engine-room inspired confidence in the master. We had seen other engines in the fishing fleet and this perfection on the Western Flyer was by no means a general thing.
  


  
    As crew we signed Tex Travis, engineer, and Sparky Enea and Tiny Colletto, seamen. All three were a little reluctant to go, for the whole thing was crazy. None of us had been into the Gulf, although the master had been as far as Cape San Lucas, and the Gulf has a really bad name. It was a thoughtful crew who agreed to go with us.
  


  
    We could never tell when the change of attitude toward us came, but it came very rapidly. Perhaps it was because Tony Berry was known as a cautious man who would not indulge in nonsense, or perhaps it was pure relief that at last it had been settled. All of a sudden we were overwhelmed with help. We had offers from men to go with us without pay. Sparky was offered a certain price for his job that was more than he would get from us. All he had to do was turn over his job and sit in Monterey and spend the money. But Sparky refused. Our project had become honorable. We had more help than we could use and advice enough to move the navies of the world.
  


  
    We did not know what our crew thought of the expedition but later, in the field, they became good collectors—a little emotional sometimes, as when Tiny, in outrage at being pinched, declared a war of extermination on the whole Sally Lightfoot species, but on the whole collectors of taste and quickness.
  


  
    The charter was signed with dignity and reverence. It is impossible to be light-hearted in the face of a ship’s charter, for the law has foreseen or remembered the most doleful and arbitrary acts of God and has set them down as possibilities, but in the tone of inevitabilities. Thus, you read what you or the others must do in the case of wreck, or sunken rocks; of death at sea in its most painful and astonishing aspects; of injury to plank and keel; of water shortage and mutiny. Next to marriage settlement or sentence of death, a ship’s charter is as portentous a document as has ever been written. Penalties are set down against both parties, and if on some morning the rising sun should find your ship in the middle of the Mojave Desert you have only to look again at the charter to find the blame assigned and the penalty indicated. It took us several hours to get over the solemn feeling the charter put on us. We thought we might live better lives and pay our debts, and one at least of us contemplated for one holy, horrified moment a vow of chastity.
  


  
    But the charter was signed and food began to move into the Western Flyer. It is amazing how much food seven people need to exist for six weeks. Cases of spaghetti, cases and cases of peaches and pineapple, of tomatoes, whole Romano cheeses, canned milk in coveys, flour and cornmeal, gallons of olive oil, tomato paste, crackers, cans of butter and jam, catsup and rice, beans and bacon and canned meats, vegetables and soups in cans; truckloads of food. And all this food was stored eagerly and happily by the crew. It disappeared into cupboards, under little hatches in the galley floor, and many cases went below.
  


  
    We had done a good deal of collecting, but largely in temperate zones. The equipment for collecting, preserving, and storing specimens was selected on the basis of experience in other waters and of anticipation of difficulties imposed by a hot humid country. In some cases we were right, in others very wrong.
  


  
    In a small boat, the library should be compact and available. We had constructed a strong, steel-reinforced wooden case, the front of which hinged down to form a desk. This case holds about twenty large volumes and has two filing cases, one for separates (scientific reprints) and one for letters; a small metal box holds pens, pencils, erasers, clips, steel tape, scissors, labels, pins, rubber bands, and so forth. Another compartment contains a three-by-five-inch card file. There are cubby-holes for envelopes, large separates, small separates, typewriter paper, carbon, a box for India ink and glue. The construction of the front makes room for a portable typewriter, drawing board, and T-square. There is a long narrow space for rolled charts and maps. Closed, this compact and complete box is forty-four inches long by eighteen by eighteen; loaded, it weighs between three and four hundred pounds. It was designed to rest on a low table or in an unused bunk. Its main value is compactness, completeness, and accessibility. We took it aboard the Western Flyer. There was no table for it to rest on. It did not fit in a bunk. It could not be put on the deck because of moisture. It ended up lashed to the rail on top of the deckhouse, covered with several layers of tarpaulin and roped on. Because of the roll of the boat it had to be tied down at all times. It took about ten minutes to remove the tarpaulin, untie the lashing line, open the cover, squeeze down between two crates of oranges, read the title of the wanted book upside down, remove it, close and lash and cover the box again. But if there had been a low table or a large bunk, it would have been perfect.
  


  
    For many little errors like this, we have concluded that all collecting trips to fairly unknown regions should be made twice; once to make mistakes and once to correct them. Some of the greatest difficulty lies in the fact that previous collectors have never set down the equipment taken and its success or failure. We propose to rectify this in our account.
  


  
    The library contained all the separates then available on the Panamic and Gulf fauna. Primary volumes such as Johnson and Snook, Ricketts and Calvin, Russell and Yonge, Flattely and Walton, Keep’s West Coast Shells, Fisher’s three-volume starfish monograph, the Rathbun brachyuran monograph, Schmitt’s Marine Decapod Crustacea of California, Fraser’s Hydroids, Barnhart’s Marine Fishes of Southern California, Coast Pilots for the whole Pacific Coast; charts, both large and small scale, of the whole region to be covered.
  


  
    The camera equipment was more than adequate, for it was never used. It included a fine German reflex and an 8-mm. movie camera with tripod, light meters, and everything. But we had no camera-man. During low tides we all collected; there was no time to dry hands and photograph at the collecting scene. Later, the anesthetizing, killing, preserving, and labeling of specimens were so important that we still took no pictures. It was an error in personnel. There should be a camera-man who does nothing but take pictures.
  


  
    Our collecting material at least was good. Shovels, wrecking-and abalone-bars, nets, long-handled dip-nets, wooden fish-kits, and a number of seven-cell flashlights for night collecting were taken. Containers seemed to go endlessly into the hold of the Western Flyer. Wooden fish-kits with heads; twenty hard-fir barrels with galvanized hoops in fifteen- and thirty-gallon sizes; cases of gallon jars, quart, pint, eight-ounce, five-ounce, and two-ounce screw-cap jars; several gross of corked vials in four chief sizes, 100x33 mm., six-dram, four-dram, and two-dram sizes. There were eight two-and-a-half-gallon jars with screw caps. And with all these we ran short of containers, and before we were through had to crowd those we had. This was unfortunate, since many delicate animals should be preserved separately to prevent injury.
  


  
    Of chemicals, we put into the boat a fifteen-gallon barrel of U.S.P. formaldehyde and a fifteen-gallon barrel of denatured alcohol. This was not nearly enough alcohol. The stock had to be replenished at Guaymas, where we bought ten gallons of pure sugar alcohol. We took two gallons of Epsom salts for anesthetization and again ran out and had to buy more in Guaymas. Menthol, chromic acid, and novocain, all for relaxing animals, were included in the chemical kit. Of preparing equipment, there were glass chiton plates and string, lots of rubber gloves, graduates, forceps, and scalpels. Our binocular microscope, Bausch &· Lomb A.K.W., was fitted with a twelve-volt light, but on the rolling boat the light was so difficult to handle that we used a spot flashlight instead. We had galvanized iron nested trays of fifteen- to twenty-gallon capacity for gross hardening and preservation. We had enameled and glass trays for the laying out of specimens, and one small examination aquarium.
  


  
    The medical kit had been given a good deal of thought. There were nembutal, butesin picrate for sunburn, a thousand two-grain quinine capsules, two-percent mercuric oxide salve for barnacle cuts, cathartics, ammonia, mercurochrome, iodine, alcaroid, and, last, some whisky for medicinal purposes. This did not survive our leave-taking, but since no one was ill on the whole trip, it may have done its job very well.
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    WHAT little time we were not on lists and equipment or in grudging sleep we went to the pier and looked at boats, watched them tied to their buoys behind the breakwater—the dirty boats and the clean painted boats, each one stamped with the personality of its owner. Here, where the discipline was as individual as the owners, every boat was different from every other one. If the stays were rusting and the deck unwashed, paint scraped off and lines piled carelessly, there was no need to see the master; we knew him. And if the lines were coiled and the cables greased and the little luxury of deer horns nailed to the crow‘s-nest, there was no need to see that owner either. There were deer horns on many of the crow’s-nests, and when we asked why, we were told they brought good luck. Out of some ancient time, they brought good luck to these people, most of them out of Sicily, the horns grown sturdily on the structure of their race. If you ask, “Where does the idea come from?” the owner will say, “It brings good luck, we always put them on.” And a thousand years ago the horns were on the masts and brought good luck, and probably when the ships of Carthage and Tyre put into the harbors of Sicily, the horns were on the mastheads and brought good luck and no one knew why. Out of some essential race soul the horns come, and not only the horns, but the boats themselves, so that to a man, to nearly all men, a boat more than any other tool he uses is a little representation of an archetype. There is an “idea” boat that is an emotion, and because the emotion is so strong it is probable that no other tool is made with so much honesty as a boat. Bad boats are built, surely, but not many of them. It can be argued that a bad boat cannot survive tide and wave and hence is not worth building, but the same might be said of a bad automobile on a rough road. Apparently the builder of a boat acts under a compulsion greater than himself. Ribs are strong by definition and feeling. Keels are sound, planking truly chosen and set. A man builds the best of himself into a boat—builds many of the unconscious memories of his ancestors. Once, passing the boat department of Macy’s in New York, where there are duck-boats and skiffs and little cruisers, one of the authors discovered that as he passed each hull he knocked on it sharply with his knuckles. He wondered why he did it, and as he wondered, he heard a knocking behind him, and another man was rapping the hulls with his knuckles, the same tempo—three sharp knocks on each hull. During an hour’s observation there no man or boy and few women passed who did not do the same thing. Can this have been an unconscious testing of the hulls? Many who passed could not have been in a boat, perhaps some of the little boys had never seen a boat, and yet everyone tested the hulls, knocked to see if they were sound, and did not even know he was doing it. The observer thought perhaps they and he would knock on any large wooden object that might give forth a resonant sound. He went to the piano department, icebox floor, beds, cedar-chests, and no one knocked on them—only on boats.
  


  
    How deep this thing must be, the giver and the receiver again; the boat designed through millenniums of trial and error by the human consciousness, the boat which has no counterpart in nature unless it be a dry leaf fallen by accident in a stream. And Man receiving back from Boat a warping of his psyche so that the sight of a boat riding in the water clenches a fist of emotion in his chest. A horse, a beautiful dog, arouses sometimes a quick emotion, but of inanimate things only a boat can do it. And a boat, above all other inanimate things, is personified in man’s mind. When we have been steering, the boat has seemed sometimes nervous and irritable, swinging off course before the correction could be made, slapping her nose into the quartering wave. After a storm she has seemed tired and sluggish. Then with the colored streamers set high and snapping, she is very happy, her nose held high and her stern bouncing a little like the buttocks of a proud and confident girl. Some have said they have felt a boat shudder before she struck a rock, or cry when she beached and the surf poured into her. This is not mysticism, but identification; man, building this greatest and most personal of all tools, has in turn received a boat-shaped mind, and the boat, a man-shaped soul. His spirit and the tendrils of his feeling are so deep in a boat that the identification is complete. It is very easy to see why the Viking wished his body to sail away in an unmanned ship, for neither could exist without the other; or, failing that, how it was necessary that the things he loved most, his women and his ship, lie with him and thus keep closed the circle. In the great fire on the shore, all three started at least in the same direction, and in the gathered ashes who could say where man or woman stopped and ship began?
  


  
    This strange identification of man with boat is so complete that probably no man has even destroyed a boat by bomb or torpedo or shell without murder in his heart; and were it not for the sad trait of self-destruction that is in our species, he could not do it. Only the trait of murder which our species seems to have could allow us the sick, exultant sadness of sinking a ship, for we can murder the things we love best, which are, of course, ourselves.
  


  
    We have looked into the tide pools and seen the little animals feeding and reproducing and killing for food. We name them and describe them and, out of long watching, arrive at some conclusion about their habits so that we say, “This species typically does thus and so,” but we do not objectively observe our own species as a species, although we know the individuals fairly well. When it seems that men may be kinder to men, that wars may not come again, we completely ignore the record of our species. If we used the same smug observation on ourselves that we do on hermit crabs we would be forced to say, with the information at hand, “It is one diagnostic trait of Homo sapiens that groups of individuals are periodically infected with a feverish nervousness which causes the individual to turn on and destroy, not only his own kind, but the works of his own kind. It is not known whether this be caused by a virus, some airborne spore, or whether it be a species reaction to some meteorological stimulus as yet undetermined.” Hope, which is another species diagnostic trait—the hope that this may not always be—does not in the least change the observable past and present. When two crayfish meet, they usually fight. One would say that perhaps they might not at a future time, but without some mutation it is not likely that they will lose this trait. And perhaps our species is not likely to forgo war without some psychic mutation which at present, at least, does not seem imminent. And if one place the blame for killing and destroying on economic insecurity, on inequality, on injustice, he is simply stating the proposition in another way. We have what we are. Perhaps the crayfish feels the itch of jealousy, or perhaps he is sexually insecure. The effect is that he fights. When in the world there shall come twenty, thirty, fifty years without evidence of our murder trait, under whatever system of justice or economic security, then we may have a contrasting habit pattern to examine. So far there is no such situation. So far the murder trait of our species is as regular and observable as our various sexual habits.
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    IN THE time before our departure for the Gulf we sat on the pier and watched the sardine purse-seiners riding among the floating grapefruit rinds. A breakwater is usually a dirty place, as though the tampering with the shore line is obscene and impractical to the cleansing action of the sea. And we talked to our prospective crew. Tex, our engineer, was caught in the ways of the harbor. He was born in the Panhandle of Texas and early he grew to love Diesel engines. They are so simple and powerful, blocks of pure logic in shining metal. They appealed to some sense of neat thinking in Tex. He might be sentimental and illogical in some things, but he liked his engines to be true and logical. By an accident, possibly alcoholic, he came to the Coast in an old Ford and sat down beside the Bay, and there he discovered a wonderful thing. Here, combined in one, were the best Diesels to be found anywhere, and boats. He never recovered from his shocked pleasure. He could never leave the sea again, for nowhere else could he find these two perfect things in one. He is a sure man with an engine. When he goes below he is identified with his engine. He moves about, not seeing, not looking, but knowing. No matter how tired or how deeply asleep he may be, one miss of the engine jerks him to his feet and into the engine-room before he is awake, and we truly believe that a burned bearing or a cracked shaft gives him sharp pains in his stomach.
  


  
    We talked to Tony, the master and part owner of the Western Flyer, and our satisfaction with him as master increased constantly. He had the brooding, dark, Slavic eyes and the hawk nose of the Dalmatian. He rarely talked or laughed. He was tall and lean and very strong. He had a great contempt for forms. Under way, he liked to wear a tweed coat and an old felt hat, as though to say, “I keep the sea in my head, not on my back like a Goddamn yachtsman.” Tony has one great passion; he loves rightness and he hates wrongness. He thinks speculation a complete waste of time. To our sorrow, and some financial loss, we discovered that Tony never spoke unless he was right. It was useless to bet with him and impossible to argue with him. If he had not been right, he would never have opened his mouth. But once knowing and saying a truth, he became infuriated at the untruth which naturally enough was set against it. Inaccuracy was like an outrageous injustice to him, and when confronted with it, he was likely to shout and to lose his temper. But he did not personally triumph when his point was proven. An ideal judge, hating larceny, feels no triumph when he sentences a thief, and Tony, when he has nailed a true thing down and routed a wrong thing, feels good, but not righteous. He retires grumbling a little sadly at the stupidity of a world which can conceive a wrongness or for one moment defend one. He loves the leadline because it tells a truth on its markers; he loves the Navy charts; and until he went into the Gulf he admired the Coast Pilot. The Coast Pilot was not wrong, but things had changed since its correction, and Tony is uneasy in the face of variables. The whole relational thinking of modern physics was an obscenity to him and he refused to have anything to do with it. Parallels and compasses and the good Navy maps were things you could trust. A circle is true and a direction is set forever, a shining golden line across the mind. Later, in the mirage of the Gulf where visual distance is a highly variable matter, we wondered whether Tony’s certainties were ever tipped. It did not seem so. His qualities made him a good master. He took no chances he could avoid, for his boat and his life and ours were no light things for him to tamper with.
  


  
    We come now to a piece of equipment which still brings anger to our hearts and, we hope, some venom to our pen. Perhaps in self-defense against suit, we should say, “The outboard motor mentioned in this book is purely fictitious and any resemblance to outboard motors living or dead is coincidental.” We shall call this contraption, for the sake of secrecy, a Hansen Sea-Cow—a dazzling little piece of machinery, all aluminum paint and touched here and there with spots of red. The Sea-Cow was built to sell, to dazzle the eyes, to splutter its way into the unwary heart. We took it along for the skiff. It was intended that it should push us ashore and back, should drive our boat into estuaries and along the borders of little coves. But we had not reckoned with one thing. Recently, industrial civilization has reached its peak of reality and has lunged forward into something that approaches mysticism. In the Sea-Cow factory where steel fingers tighten screws, bend and mold, measure and divide, some curious mathematick has occurred. And that secret so long sought has accidentally been found. Life has been created. The machine is at last stirred. A soul and a malignant mind have been born. Our Hansen Sea-Cow was not only a living thing but a mean, irritable, contemptible, vengeful, mischievous, hateful living thing. In the six weeks of our association we observed it, at first mechanically and then, as its living reactions became more and more apparent, psychologically. And we determined one thing to our satisfaction. When and if these ghoulish little motors learn to reproduce themselves the human species is doomed. For their hatred of us is so great that they will wait and plan and organize and one night, in a roar of little exhausts, they will wipe us out. We do not think that Mr. Hansen, inventor of the Sea-Cow, father of the outboard motor, knew what he was doing. We think the monster he created was as accidental and arbitrary as the beginning of any other life. Only one thing differentiates the Sea-Cow from the life that we know. Whereas the forms that are familiar to us are the results of billions of years of mutation and complication, life and intelligence emerged simultaneously in the Sea-Cow. It is more than a species. It is a whole new re-definition of life. We observed the following traits in it and we were able to check them again and again:

    
      1. Incredibly lazy, the Sea-Cow loved to ride on the back of a boat, trailing its propeller daintily in the water while we rowed.
    


    
      2. It required the same amount of gasoline whether it ran or not, apparently being able to absorb this fluid through its body walls without recourse to explosion. It had always to be filled at the beginning of every trip.
    


    
      3. It had apparently some clairvoyant powers, and was able to read our minds, particularly when they were inflamed with emotion. Thus, on every occasion when we were driven to the point of destroying it, it started and ran with a great noise and excitement. This served the double purpose of saving its life and of resurrecting in our minds a false confidence in it.
    


    
      4. It had many cleavage points, and when attacked with a screwdriver, fell apart in simulated death, a trait it had in common with opossums, armadillos, and several members of the sloth family, which also fall apart in simulated death when attacked with a screwdriver.
    


    
      5. It hated Tex, sensing perhaps that his knowledge of mechanics was capable of diagnosing its shortcomings.
    


    
      6. It completely refused to run: (a) when the waves were high, (b) when the wind blew, (c) at night, early morning, and evening, (d) in rain, dew, or fog, (e) when the distance to be covered was more than two hundred yards. But on warm, sunny days when the weather was calm and the white beach close by—in a word, on days when it would have been a pleasure to row—the Sea-Cow started at a touch and would not stop.
    


    
      7. It loved no one, trusted no one. It had no friends.
    

  


  
    Perhaps toward the end, our observations were a little warped by emotion. Time and again as it sat on the stern with its pretty little propeller lying idly in the water, it was very close to death. And in the end, even we were infected with its malignancy and its dishonesty. We should have destroyed it, but we did not. Arriving home, we gave it a new coat of aluminum paint, spotted it at points with new red enamel, and sold it. And we might have rid the world of this mechanical cancer!
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    IT WOULD be ridiculous to suggest that ours was anything but a makeshift expedition. The owner of a boat on short charter does not look happily on any re-designing of his ship. In a month or two we could have changed the Western Flyer about and made her a collector’s dream, but we had neither the time nor the money to do it. The low-tide period was approaching. We had on board no permanent laboratory. There was plenty of room for one in the fish-hold, but the dampness there would have rusted the instruments overnight. We had no dark-room, no permanent aquaria, no tanks for keeping animals alive, no pumps for delivering sea water. We had not even a desk except the galley table. Microscopes and cameras were put away in an empty bunk. The enameled pans for laying out animals were in a large crate lashed to the net-table aft, where it shared the space with the two skiffs. The hatch cover of the fish-hold became laboratory and aquarium, and we carried sea water in buckets to fill the pans. Another empty bunk was filled with flashlights, medicines, and the more precious chemicals. Dip-nets, wooden collecting buckets, and vials and jars in their cases were stowed in the fish-hold. The barrels of alcohol and formaldehyde were lashed firmly to the rail on deck, for all of us had, I think, a horror-thought of fifteen gallons of US.P. formaldehyde broken loose and burst. One achieves a respect and a distaste for formaldehyde from working with it. Fortunately, none of us had a developed formalin allergy. Our small refrigerating chamber, powered by a two-cycle gasoline engine and designed to cool sea water for circulation to living animals, began the trip on top of the deckhouse and ended back on the net-table. This unit, by the way, was not very effective, the motor being jerky and not of sufficient power. But on certain days in the Gulf it did manage to cool a little beer or perhaps more than a little, for the crew fell in joyfully with our theory that it is unwise to drink unboiled water, and boiled water isn’t any good. In addition, the weather was too hot to boil water, and besides the crew wished to test this perfectly sound scientific observation thoroughly. We tested it by reducing the drinking of water to an absolute minimum.
  


  
    A big pressure tube of oxygen was lashed to a deck rail, its gauges and valves wrapped in canvas. Gradually, the boat was loaded and the materials put away, some never to be taken out again. It was agreed that we should all stand wheel-watch when we were running night and day; but once in the Gulf, and working at collecting stations, the hired crew should work the boat, since we would anchor at night and run only during the daytime.
  


  
    Toward the end of the preparation, a small hysteria began to build in ourselves and our friends. There were hundreds of unnecessary trips back and forth. Some materials were stowed on board with such cleverness that we never found them again. Now the whole town of Monterey was becoming fevered and festive—but not because of our going. At the end of the sardine season, canneries and boat owners provide a celebration. There is a huge barbecue on the end of the pier with free beef and beer and salad for all comers. The sardine fleet is decorated with streamers and bunting and serpentine, and the boat with the biggest season catch is queen of a strange nautical parade of boats; and every boat is an open house, receiving friends of owners and of crew. Wine flows beautifully, and the parade of boats that starts with dignity and precision sometimes ends in a turmoil. This fiesta took place on Sunday, and we were to sail on Monday morning. The Western Flyer was decorated like the rest with red and blue bunting and serpentine. Master and crew refused to sail before the fiesta was over. We rode in the parade of boats, some of us in the crow‘s-nest and some on the house. With five thousand other people we crowded on the pier and ate great hunks of meat and drank beer and heard speeches. It was the biggest barbecue the sardine men had ever given, and the potato salad was served out of washtubs. The speeches rose to a crescendo of patriotism and good feeling beyond anything Monterey had ever heard.
  


  
    There should be here some mention of the permits obtained from the Mexican government. At the time of our preparation, Mexico was getting ready for a presidential election, and the apparent issues were so complex as to cause apprehension that there might be violence. The nation was a little nervous, and it seemed to us that we should be armed with permits which clearly established us as men without politics or business interests. The work we intended to do might well have seemed suspicious to some patriotic customs official or soldier—a small boat that crept to uninhabited points on a barren coast, and a party which spent its time turning over rocks. It was not likely that we could explain our job to the satisfaction of a soldier. It would seem ridiculous to the military mind to travel fifteen hundred miles for the purpose of turning over rocks on the seashore and picking up small animals, very few of which were edible; and doing all this without shooting at anyone. Besides, our equipment might have looked subversive to one who had seen the war sections of Life and Pic and Look. We carried no firearms except a .22-caliber pistol and a very rusty ten-gauge shotgun. But an oxygen cylinder might look too much like a torpedo to an excitable rural soldier, and some of the laboratory equipment could have had a lethal look about it. We were not afraid for ourselves, but we imagined being held in some mud cuartel while the good low tides went on and we missed them. In our naivete, we considered that our State Department, having much business with the Mexican government, might include a paragraph about us in one of its letters, which would convince Mexico of our decent intentions. To this end, we wrote to the State Department explaining our project and giving a list of people who would confirm the purity of our motives. Then we waited with a childlike faith that when a thing is stated simply and evidence of its truth is included there need be no mix-up. Besides, we told ourselves, we were American citizens and the government was our servant. Alas, we did not know diplomatic procedure. In due course, we had an answer from the State Department. In language so diplomatic as to be barely intelligible it gently disabused us. In the first place, the State Department was not our servant, however other departments might feel about it. The State Department had little or no interest in the collection of marine invertebrates unless carried on by an institution of learning, preferably with Dr. Butler as its president. The government never made such representations for private citizens. Lastly, the State Department hoped to God we would not get into trouble and appeal to it for aid. All this was concealed in language so beautiful and incomprehensible that we began to understand why diplomats say they are “studying” a message from Japan or England or Italy. We studied this letter for the better part of one night, reduced its sentences to words, built it up again, and came out with the above-mentioned gist. “Gist” is, we imagine, a word which makes the State Department shudder with its vulgarity.
  


  
    There we were, with no permits and the imaginary soldier still upset by our oxygen tube. In Mexico, certain good friends worked to get us the permits; the consul-general in San Francisco wrote letters about us, and then finally, through a friend, we got in touch with Mr. Castillo Najera, the Mexican ambassador to Washington. To our wonder there came an immediate reply from the ambassador which said there was no reason why we should not go and that he would see the permits were issued immediately. His letter said just that. There was a little sadness in us when we read it. The ambassador seemed such a good man we felt it a pity that he had no diplomatic future, that he could never get anywhere in the world of international politics. We understood his letter the first time we read it. Clearly, Mr. Castillo Najera is a misfit and a rebel. He not only wrote clearly, but he kept his word. The permits came through quickly and in order. And we wish here and now to assure this gentleman that whenever the inevitable punishment for his logic and clarity falls upon him we will gladly help him to get a new start in some other profession.
  


  
    When the permits arrived, they were beautifully sealed so that even a soldier who could not read would know that if we were not what we said we were, we were at least influential enough spies and saboteurs to be out of his jurisdiction.
  


  
    And so our boat was loaded, except for the fuel tanks, which we planned to fill at San Diego. Our crew entered the contests at the sardine fiesta—the skiff race, the greased-pole walk, the water-barrel tilt—and they did not win anything, but no one cared. And late in the night when the feast had died out we slept ashore for the last time, and our dreams were cluttered with things we might have forgotten. And the beer cans from the fiesta washed up and down the shore on the little brushing waves behind the breakwater.
  


  
    We had planned to sail about ten o‘clock on March 11, but so many people came to see us off and the leave-taking was so pleasant that it was afternoon before we could think of going. The moment or hour of leave-taking is one of the pleasantest times in human experience, for it has in it a warm sadness without loss. People who don’t ordinarily like you very well are overcome with affection at leave-taking. We said good-by again and again and still could not bring ourselves to cast off the lines and start the engines. It would be good to live in a perpetual state of leave-taking, never to go nor to stay, but to remain suspended in that golden emotion of love and longing; to be missed without being gone; to be loved without satiety. How beautiful one is and how desirable; for in a few moments one will have ceased to exist. Wives and fiancées were there, melting and open. How beautiful they were too; and against the hull of the boat the beer cans from the fiesta of yesterday tapped lightly like little bells, and the sea-gulls flew around and around but did not land. There was no room for them—too many people were seeing us off. Even a few strangers were caught in the magic and came aboard and wrung our hands and went into the galley. If our medicine chest had held out we might truly never have sailed. But about twelve-thirty the last dose was prescribed and poured and taken. Only then did we realize that not only were we fortified against illness, but that fifty or sixty inhabitants of Monterey could look forward to a long period of good health.
  


  
    The day of charter had arrived. That instrument said we would leave on the eleventh, and the master was an honest man. We ejected our guests, some forcibly. The lines were cast off. We backed and turned and wove our way out among the boats of the fishing fleet. In our rigging the streamers, the bunting, the serpentine still fluttered, and as the breakwater was cleared and the wind struck us, we seemed, to ourselves at least, a very brave and beautiful sight. The little bell buoy on the reef at Cabrillo Point was excited about it too, for the wind had freshened and the float rolled heavily and the four clappers struck the bell with a quick tempo. We stood on top of the deckhouse and watched the town of Pacific Grove slip by and dark pine-covered hills roll back on themselves as though they moved, not we.
  


  
    We sat on a crate of oranges and thought what good men most biologists are, the tenors of the scientific world—temperamental, moody, lecherous, loud-laughing, and healthy. Once in a while one comes on the other kind—what used in the university to be called a “dry-ball”—but such men are not really biologists. They are the embalmers of the field, the picklers who see only the preserved form of life without any of its principle. Out of their own crusted minds they create a world wrinkled with formaldehyde. The true biologist deals with life, with teeming boisterous life, and learns something from it, learns that the first rule of life is living. The dry-balls cannot possibly learn a thing every starfish knows in the core of his soul and in the vesicles between his rays. He must, so know the starfish and the student biologist who sits at the feet of living things, proliferate in all directions. Having certain tendencies, he must move along their lines to the limit of their potentialities. And we have known biologists who did proliferate in all directions: one or two have had a little trouble about it. Your true biologist will sing you a song as loud and off-key as will a blacksmith, for he knows that morals are too often diagnostic of prostatitis and stomach ulcers. Sometimes he may proliferate a little too much in all directions, but he is as easy to kill as any other organism, and meanwhile he is very good company, and at least he does not confuse a low hormone productivity with moral ethics.
  


  
    The Western Flyer pushed through the swells toward Point Joe, which is the southern tip of the Bay of Monterey. There was a line of white which marked the open sea, for a strong north wind was blowing, and on that reef the whistling buoy rode, roaring like a perplexed and mournful bull. On the shore road we could see the cars of our recent friends driving along keeping pace with us while they waved handkerchiefs sentimentally. We were all a little sentimental that day. We turned the buoy and cleared the reef, and as we did the boat rolled heavily and then straightened. The north wind drove down on our tail, and we headed south with the big swells growing under us and passing, so that we seemed to be standing still. A squadron of pelicans crossed our bow, flying low to the waves and acting like a train of pelicans tied together, activated by one nervous system. For they flapped their powerful wings in unison, coasted in unison. It seemed that they tipped a wavetop with their wings now and then, and certainly they flew in the troughs of the waves to save themselves from the wind. They did not look around or change direction. Pelicans seem always to know exactly where they are going. A curious sea-lion came out to look us over, a tawny, crusty old fellow with rakish mus taches and the scars of battle on his shoulders. He crossed our bow too and turned and paralleled our course, trod water, and looked at us. Then, satisfied, he snorted and cut for shore and some sea-lion appointment. They always have them, it’s just a matter of getting around to keeping them.
  


  
    And now the wind grew stronger and the windows of houses along the shore flashed in the declining sun. The forward guy-wire of our mast began to sing under the wind, a deep and yet penetrating tone like the lowest string of an incredible bull-fiddle. We rose on each swell and skidded on it until it passed and dropped us in the trough. And from the galley ventilator came the odor of boiling coffee, a smell that never left the boat again while we were on it.
  


  
    In the evening we came back restlessly to the top of the deckhouse, and we discussed the Old Man of the Sea, who might well be a myth, except that too many people have seen him. There is some quality in man which makes him people the ocean with monsters and one wonders whether they are there or not. In one sense they are, for we continue to see them. One afternoon in the laboratory ashore we sat drinking coffee and talking with Jimmy Costello, who is a reporter on the Monterey Herald. The telephone rang and his city editor said that the decomposed body of a sea-serpent was washed up on the beach at Moss Landing, half-way around the Bay. Jimmy was to rush over and get pictures of it, He rushed, approached the evil-smelling monster from which the flesh was dropping. There was a note pinned to its head which said, “Don’t worry about it, it’s a basking shark. [Signed] Dr. Rolph Bolin of the Hopkins Marine Station.” No doubt that Dr. Bolin acted kindly, for he loves true things; but his kindness was a blow to the people of Monterey. They so wanted it to be a sea-serpent. Even we hoped it would be. When sometime a true sea-serpent, complete and undecayed, is found or caught, a shout of triumph will go through the world. “There, you see,” men will say, “I knew they were there all the time. I just had a feeling they were there.” Men really need sea-monsters in their personal oceans. And the Old Man of the Sea is one of these. In Monterey you can find many people who have seen him. Tiny Colletto has seen him close up and can draw a crabbed sketch of him. He is very large. He stands up in the water, three or four feet emerged above the waves, and watches an approaching boat until it comes too close, and then he sinks slowly out of sight. He looks somewhat like a tremendous diver, with large eyes and fur shaggily hanging from him. So far, he has not been photographed. When he is, probably Dr. Bolin will identify him and another beautiful story will be shattered. For this reason we rather hope he is never photographed, for if the Old Man of the Sea should turn out to be some great malformed sea-lion, a lot of people would feel a sharp personal loss—a Santa Claus loss. And the ocean would be none the better for it. For the ocean, deep and black in the depths, is like the low dark levels of our minds in which the dream symbols incubate and sometimes rise up to sight like the Old Man of the Sea. And even if the symbol vision be horrible, it is there and it is ours. An ocean without its unnamed monsters would be like a completely dreamless sleep. Sparky and Tiny do not question the Old Man of the Sea, for they have looked at him. Nor do we question him because we know he is there. We would accept the testimony of these boys sufficiently to send a man to his death for murder, and we know they saw this monster and that they described him as they saw him.
  


  
    We have thought often of this mass of sea-memory, or sea-thought, which lives deep in the mind. If one ask for a description of the unconscious, even the answer-symbol will usually be in terms of a dark water into which the light descends only a short distance. And we have thought how the human fetus has, at one stage of its development, vestigial gill-slits. If the gills are a component of the developing human, it is not unreasonable to suppose a parallel or concurrent mind or psyche development. If there be a life-memory strong enough to leave its symbol in vestigial gills, the preponderantly aquatic symbols in the individual unconscious might well be indications of a group psyche-memory which is the foundation of the whole unconscious. And what things must be there, what monsters, what enemies, what fear of dark and pressure, and of prey! There are numbers of examples wherein even invertebrates seem to remember and to react to stimuli no longer violent enough to cause the reaction. Perhaps, next to that of the sea, the strongest memory in us is that of the moon. But moon and sea and tide are one. Even now, the tide establishes a measurable, although minute, weight differential. For example, the steamship Majestic loses about fifteen pounds of its weight under a full moon.1 According to a theory of George Darwin (son of Charles Darwin) , in pre-Cambrian times, more than a thousand million years ago, the tides were tremendous; and the weight differential would have been correspondingly large. The moon-pull must have been the most important single environmental factor of littoral animals. Displacement and body weight then must certainly have decreased and increased tremendously with the rotation and phases of the moon, particularly if the orbit was at that time elliptic. The sun’s reinforcement was probably slighter, relatively.
  


  
    Consider, then, the effect of a decrease in pressure on gonads turgid with eggs or sperm, already almost bursting and awaiting the slight extra pull to discharge. (Note also the dehiscence of ova through the body walls of the polychaete worms. These ancient worms have their ancestry rooted in the Cambrian and they are little changed.) Now if we admit for the moment the potency of this tidal effect, we have only to add the concept of inherited psychic pattern we call “instinct” to get an inkling of the force of the lunar rhythm so deeply rooted in marine animals and even in higher animals and in man.
  


  
    When the fishermen find the Old Man rising in the pathways of their boats, they may be experiencing a reality of past and present. This may not be a hallucination; in fact, it is little likely that it is. The interrelations are too delicate and too complicated. Tidal effects are mysterious and dark in the soul, and it may well be noted that even today the effect of the tides is more valid and strong and widespread than is generally supposed. For instance, it has been reported that radio reception is related to the rise and fall of Labrador tides,2and that there may be a relation between tidal rhythms and the recently observed fluctuations in the speed of light.3 One could safely predict that all physiological processes correspondingly might be shown to be influenced by the tides, could we but read the indices with sufficient delicacy.
  


  
    It appears that the physical evidence for this theory of George Darwin is more or less hypothetical, not in fact, but by interpretation, and that critical reasoning could conceivably throw out the whole process and with it the biologic connotations, because of unknown links and factors. Perhaps it should read the other way around. The animals themselves would seem to offer a striking confirmation to the tidal theory of cosmogony. One is almost forced to postulate some such theory if he would account causally for this primitive impress. It would seem far-fetched to attribute the strong lunar effects actually observable in breeding animals to the present fairly weak tidal forces only, or to coincidence. There is tied up to the most primitive and powerful racial or collective instinct a rhythm sense or “memory” which affects everything and which in the past was probably more potent than it is now. It would at least be more plausible to attribute these profound effects to devastating and instinct-searing tidal influences active during the formative times of the early race history of organisms; and whether or not any mechanism has been discovered or is dis coverable to carry on this imprint through the germ plasms, the fact remains that the imprint is there. The imprint is in us and in Sparky and in the ship’s master, in the palolo worm, in mussel worms, in chitons, and in the menstrual cycle of women. The imprint lies heavily on our dreams and on the delicate threads of our nerves, and if this seems to come a long way from sea-serpents and the Old Man of the Sea, actually it has not come far at all. The harvest of symbols in our minds seems to have been planted in the soft rich soil of our pre-humanity. Symbol, the serpent, the sea, and the moon might well be only the signal light that the psycho-physiologic warp exists.
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    THE evening came down on us and as it did the wind dropped but the tall waves remained, not topped with whitecaps any more. A few porpoises swam near and looked at us and swam away. The watches changed and we ate our first meal aboard, the cold wreckage of farewell snacks, and when our watch was done we were reluctant to go down to the bunks. We put on heavier coats and hung about the long bench where the helmsman sat. The little liglit on the compass card and the port and starboard lights were our outmost boundaries. Then we passed Point Sur and the waves flattened out into a ground-swell and increased in speed. Tony the master said, “Of course, it’s always that way. The point draws the waves.” Another might say, “The waves come greatly to the point,” and in both statements there would be a good primitive exposition of the relation between giver and receiver. This relation would be through waves; wave to wave to wave, each of which is connected by torsion to its inshore fellow and touches it enough, although it has gone before, to be affected by its torsion. And so on and on to the shore, and to the point where the last wave, if you think from the sea, and the first if you think from the shore, touches and breaks. And it is important where you are thinking from.
  


  
    The sharp, painful stars were out and bright enough to make the few whitecaps gleam against the dark surrounding water. From the wheel the little flag-jack on the peak stood against the course and swung back and forth over the horizon stars, blotting out each one as it passed. We tried to cover a star with the flag jack and keep it covered, but this was impossible; no one could do that, not even Tony. But Tony, who knew his boat so well, could feel the yaw before it happened, could correct an error before it occurred. This is no longer reason or thought. One achieves the same feeling on a horse he knows well; one almost feels the horse’s impulse in one’s knees, and knows, but does not know, not only when the horse will shy, but the direction of his jump. The landsman, or the man who has been long ashore, is clumsy with the wheel, and his steering in a heavy sea is difficult. One grows tense on the wheel, particularly if someone like Tony is watching sardonically. Then keeping the compass card steady becomes impossible and the swing, a variable arc from two to ten degrees. And as weariness creeps up it is not uncommon to forget which way to turn the wheel to make the compass card swing back where you want it. The wheel turns only two ways, left or right. The fact of the lag, and the boat swinging rapidly so that a slow correcting allows it to pass the course and err on the other side, becomes a maddening thing when Tony the magnificent sits beside you. He does not correct you, he doesn’t even speak. But Tony loves the truth, and the course is the truth. If the helmsman is off course he is telling a lie to Tony. And as the course projects, hypothetically, straight off the bow and around the world, so the wake drags out behind, a tattler on the conduct of the steersman. If one should steer mathematically perfectly, which is of course impossible, the wake will be a straight line; but even if, when drawn, it may have been straight, it bends to currents and to waves, and your true effort is wiped out. There is probably a unified-field hypothesis available in navigation as in all things. The internal factors would be the boat, the controls, the engine, and the crew, but chiefly the will and intent of the master, sub-headed with his conditioning experience, his sadness and ambitions and pleasures. The external factors would be the ocean with its bordering land, the waves and currents and the winds with their constant and varying effect in modifying the influence of the rudder against the changing tensions exerted on it.
  


  
    If you steer toward an object, you cannot perfectly and indefinitely steer directly at it. You must steer to one side, or run it down; but you can steer exactly at a compass point, indefinitely. That does not change. Objects achieved are merely its fulfillment. In going toward a headland, for example, you can steer directly for it while you are at a distance, only changing course as you approach. Or you may set your compass course for the point and correct it by vision when you approach. The working out of the ideal into the real is here—the relationship between inward and outward, microcosm to macrocosm. The compass simply represents the ideal, present but unachievable, and sight-steering a compromise with perfection which allows your boat to exist at all.
  


  
    In the development of navigation as thought and emotion—and it must have been a slow, stumbling process frightening to its innovators and horrible to the fearful—how often must the questing mind have wished for a constant and unvarying point on the horizon to steer by. How simple if a star floated unchangeably to measure by. On clear nights such a star is there, but it is not trustworthy and the course of it is an arc. And the happy discovery of Stella Polaris—which, although it too shifts very minutely in an arc, is constant relatively—was encouraging. Stella Polaris will get you there. And so to the crawling minds Stella Polaris must have been like a very goddess of constancy, a star to love and trust.
  


  
    What we have wanted always is an unchangeable, and we have found that only a compass point, a thought, an individual ideal, does not change—Schiller’s and Goethe’s Ideal to be worked out in terms of reality. And from such a thing as this, Beethoven writes a Ninth Symphony to Schiller’s Ode to Joy.
  


  
    A tide pool has been called a world under a rock, and so it might be said of navigation, “It is the world within the hori zon.”
  


  
    Of steering, the external influences to be overcome are in the nature of oscillations; they are of short or long periods or both. The mean levels of the extreme ups and downs of the oscillations symbolize opposites in a Hegelian sense. No wonder, then, that in physics the symbol of oscillation, √-1, is fundamental and primitive and ubiquitous, turning up in every equation.
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    IN THE morning we had come to the Santa Barbara Channel and the water was slick and gray, flowing in long smooth swells, and over it, close down, there hung a little mist so that the sea-birds flew in and out of sight. Then, breaking the water as though they swam in an obscure mirror, the porpoises surrounded us. They really came to us. We have seen them change course to join us, these curious animals. The Japanese will eat them, but rarely will Occidentals touch them. Of our crew, Tiny and Sparky, who loved to catch every manner of fish, to harpoon any swimming thing, would have nothing to do with porpoises. “They cry so,” Sparky said, “when they are hurt, they cry to break your heart.” This is rather a difficult thing to understand; a dying cow cries too, and a stuck pig raises his protesting voice piercingly and few hearts are broken by those cries. But a porpoise cries like a child in sorrow and pain. And we wonder whether the general seaman’s real affection for porpoises might not be more complicated than the simple fear of hearing them cry. The nature of the animal might parallel certain traits in ourselves—the outrageous boastfulness of porpoises, their love of play, their joy in speed. We have watched them for many hours, making designs in the water, diving and rising and then seeming to turn over to see if they are watched. In bursts of speed they hump their backs and the beating tails take power from the whole body. Then they slow down and only the muscles near the tails are strained. They break the surface, and the blow-holes, like eyes, open and gasp in air and then close like eyes before they submerge. Suddenly they seem to grow tired of playing; the bodies hump up, the incredible tails beat, and instantly they are gone.
  


  
    The mist lifted from the water but the oily slickness remained, and it was like new snow for keeping the impressions of what had happened there. Near to us was the greasy mess where a school of sardines had been milling, and on it the feathers of gulls which had come to join the sardines and, having fed hugely, had sat on the water and combed themselves in comfort. A Japanese liner passed us, slipping quickly through the smooth water, and for a long time we rocked in her wake. It was a long lazy day, and when the night came we passed the lights of Los Angeles with its many little dangling towns. The searchlights of the fleet at San Pedro combed the sea constantly, and one powerful glaring beam crept several miles and lay on us so brightly that it threw our shadows on the exhaust stack.
  


  
    In the early morning before daylight we came into the harbor at San Diego, in through the narrow passage, and we followed the lights on a changing course to the pier. All about us war bustled, although we had no war; steel and thunder, powder and men—the men preparing thoughtlessly, like dead men. to destroy things. The planes roared over in formation and the submarines were quiet and ominous. There is no playfulness in a submarine. The military mind must limit its thinking to be able to perform its function at all. Thus, in talking with a naval officer who had won a target competition with big naval guns, we asked, “Have you thought what happens in a little street when one of your shells explodes, of the families torn to pieces, a thousand generations influenced when you signaled Fire?” “Of course not,” he said. “Those shells travel so far that you couldn’t possibly see where they land.” And he was quite correct. If he could really see where they land and what they do, if he could really feel the power in his dropped hand and the waves radiating out from his gun, he would not be able to perform his function. He himself would be the weak point of his gun. But by not seeing, by insisting that it be a problem of ballistics and trajectory, he is a good gunnery officer. And he is too humble to take the responsibility for thinking. The whole structure of his world would be endangered if he permitted himself to think. The pieces must stick within their pattern or the whole thing collapses and the design is gone. We wonder whether in the present pattern the pieces are not straining to fall out of line; whether the paradoxes of our times are not finally mounting to a conclusion of ridiculousness that will make the whole structure collapse. For the paradoxes are becoming so great that leaders of people must be less and less intelligent to stand their own leadership.
  


  
    The port of San Diego in that year was loaded with explosives and the means of transporting and depositing them on some enemy as yet undetermined. The men who directed this mechanism were true realists. They knew an enemy would emerge, and when one did, they had explosives to deposit on him.
  


  
    In San Diego we filled the fuel tanks and the water tanks. We filled the icebox and took on the last perishable foods, bread and eggs and fresh meat. These would not last long, for when the ice was gone only the canned goods and the foods we could take from the sea would be available. We tied up to the pier all day and a night; got our last haircuts and ate broiled steaks.
  


  
    This little expedition had become tremendously important to us; we felt a little as though we were dying. Strangers came to the pier and stared at us and small boys dropped on our deck like monkeys. Those quiet men who always stand on piers asked where we were going and when we said, “To the Gulf of California,” their eyes melted with longing, they wanted to go so badly. They were like the men and women who stand about airports and railroad stations; they want to go away, and most of all they want to go away from themselves. For they do not know that they would carry their globes of boredom with them wherever they went. One man on the pier who wanted to participate made sure he would be allowed to cast us off, and he waited at the bow line for a long time. Finally he got the call and he cast off the bow line and ran back and cast off the stern line; then he stood and watched us pull away and he wanted very badly to go.
  


  [image: 006]


  
    Below the Mexican border the water changes color; it takes on a deep ultramarine blue—a washtub bluing blue, intense and seeming to penetrate deep into the water; the fishermen call it “tuna water.” By Friday we were off Point Baja. This is the region of the sea-turtle and the flying fish. Tiny and Sparky put out the fishing lines, and they stayed out during the whole trip.
  


  
    Sparky Enea and Tiny Colletto grew up together in Monterey and they were bad little boys and very happy about it. It is said lightly that the police department had a special detail to supervise the growth and development of Tiny and Sparky. They are short and strong and nearly inseparable. An impulse seems to strike both of them at once. Let Tiny make a date with a girl and Sparky make a date with another girl—it then becomes necessary for Tiny, by connivance and trickery, to get Sparky’s girl. But it is all right, since Sparky has been moving mountains to get Tiny’s girl.
  


  
    These two shared a watch, and on their watches we often went strangely off course and no one ever knew why. The compass had a way of getting out of hand so that the course invariably arced inshore. These two rigged the fishing lines with feathered artificial squid. Where the tackle was tied to the stays on either side, they looped the line and inset automobile inner tubes. For the tuna strikes so hard that something must give, and if the line does not break, the jaws tear off, so great is the combination of boat speed and tuna speed. The inner tube solves this problem by taking up the strain of the first great strike until direction and speed are equalized.
  


  
    When Sparky and Tiny had the watch they took care of the fishing, and when the rubber tubes snapped and shook, one of them climbed down to take in the fish. If it were a large one, or a sharp-fighting fish, hysterical shrieks came from the fisherman. Whereupon the one left at the wheel came down to help and the wheel swung free. We wondered if this habit might not have caused the wonderful course we sailed sometimes. It is not beyond reason that coming back to the wheel, arguing and talking, they might have forgotten the set course and made one up almost as good. “Surely,” they might think, “that is kinder and better than waking up the master to ask the course again, and five or ten degrees isn’t so important when you aren’t going far.” If Tony loved the truth for itself, he was more than counterbalanced by Sparky and Tiny. They have little faith in truth, or, for that matter, in untruth. The police who had overseen their growing up had given them a nice appreciation of variables; they tested everything to find out whether it were true or not. In a like manner they tested the compass for a weakness they suspected was in it. And if Tony should say, “You are way off course,” they could answer, “Well, we didn’t hit anything, did we?”
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    BY TWO P.M. we were in the region of Magdalena Bay. The sea was still oily and smooth, and a light lacy fog lay on the water. The flying fish leaped from the forcing bow and flew off to right and left. It seemed, although this has not been verified, that they could fly farther at night than during the day. If, as is supposed, the flight is terminated when the flying fins dry in the air, this observation would seem to be justified, for at night they would not dry so quickly. Again, the whole thing might be a trick of our eyes. Often we played the searchlight on a fish in flight. The strangeness of light may have made the flight seem longer.
  


  
    Tiny is a natural harpooner; often he had stood poised on the bow, holding the lance, but thus far nothing had appeared except porpoises, and these he would not strike. But now the sea-turtles began to appear in numbers. He stood for a long time waiting, and finally he drove his lance into one of them. Sparky promptly left the wheel, and the two of them pulled in a small turtle, about two and a half feet long. It was a tortoise-shell turtle.4 Now we were able to observe the tender hearts of our crew. The small arrow-harpoon had penetrated the fairly soft shell, then turned sideways in the body. They hung the turtle to a stay where it waved its flippers helplessly and stretched its old wrinkled neck and gnashed its parrot beak. The small dark eyes had a quizzical pained look and a quantity of blood emerged from the pierced shell. Suddenly remorse, seized Tiny; he wanted to put the animal out of its pain. He lowered the turtle to the deck and brought out an ax. With his first stroke he missed the animal entirely and sank the blade into the deck, but on his second stroke he severed the head from the body. And now a strange and terrible bit of knowledge came to Tiny; turtles are very hard to kill. Cutting off the head seems to have little immediate effect. This turtle was as lively as it had been, and a large quantity of very red blood poured from the trunk of the neck. The flippers waved frantically and there was none of the constricting motion of a decapitated animal. We were eager to examine this turtle and we put Tiny’s emotion aside for the moment. There were two barnacle bases on the shell and many hydroids which we preserved immediately. In the hollow beside the small tail were two pelagic crabs5 of the square-fronted group, a male and a female; and from the way in which they hid themselves in the fold of turtle skin they seemed to be at home there. We were eager to examine the turtle’s intestinal tract, both to find the food it had been eating and to look for possible tapeworms. To this end we sawed the shell open at the sides and opened the body cavity. From gullet to anus the digestive tract was crammed with small bright-red rock-lobsters 6; a few of those nearest the gullet were whole enough to preserve. The gullet itself was lined with hard, sharp-pointed spikes, not of bone, but of a specialized tissue hard enough to macerate the small Crustacea the turtle fed on. A curious peristalsis of the gullet (still observable, since even during dissection the reflexes were quite active) brought these points near together in a grinding motion and at the same time passed the increasingly macerated material downward toward the stomach. A good adaptation to food supply by structure, or perhaps vice versa. The heart continued to beat regularly. We removed it and placed it in a jar of salt water, where it continued to pulse for several hours; and twenty-four hours later, when it had apparently stopped, a touch with a glass rod caused it to pulse several times before it relaxed again. Tiny did not like this process of dissection. He wants his animals to die and be dead when he chops them; and when we cut up the muscular tissue, intending to cook it, and even the little cubes of white meat responded to touch, Tiny swore that he would give up sea-turtles and he never again tried to harpoon one. In his mind they joined the porpoises as protected animals. Probably he identified himself with the writhing tissue of the turtle and was unable to see it objectively.
  


  
    The cooking was a failure. We boiled the meat, and later threw out the evil-smelling mess. (Subsequently, we discovered that one has to know how to cook a turtle.) But the turtle shell we wished to preserve. We scraped it as well as we could and salted it. Later we hung it deep in the water, hoping the isopods would clean it for us, but they never did. Finally we impregnated it with formaldehyde, then let it dry in the sun, and after all that we threw it away. It was never pretty and we never loved it.
  


  
    During the night we crossed a school of bonito,7 fast, clean-cut, beautiful fish of the mackerel family. The boys on watch caught five of them on the lines and during the process we got quite badly off course. We tried to take moving pictures of the color and of the color-pattern change which takes place in these fish during their death struggles. In the flurry when they beat the deck with their tails, the colors pulse and fade and brighten and fade again, until, when they are dead, a new pattern is visible. We wished to take color photographs of many of the animals because of the impossibility of retaining color in preserved specimens, and also because many animals, in fact most animals, have one color when they are alive and another when they are dead. However, none of us was expert in photography and we had a very mediocre success. The bonitos were good to eat, and Sparky fried big thick fillets for us.
  


  
    That night we netted two small specimens of the northern flying fish.8 Sparky, when we were looking at Barnhart’s ,Marine Fishes of Southern California, saw a drawing of a lantern-fish entitled “Monoceratias acanthias after Gilbert” and he asked, “What’s he after Gilbert for?”
  


  
    This smooth blue water runs out of time very quickly, and a kind of dream sets in. Then a floating box cast overboard from some steamship becomes a fascinating thing, and it is nearly impossible not to bring the wheel over and go to pick it up. A new kind of porpoise began to appear, gray, where the northern porpoise had been dark brown. They were slim and very fast, the noses long and paddle-shaped. They move about in large schools, jumping out of the water and seeming to have a very good time. The abundance of life here gives one an exuberance, a feeling of fullness and richness. The playing porpoises, the turtles, the great schools of fish which ruffle the water surface like a quick breeze, make for excitement. Sometimes in the distance we have seen a school of jumping tuna, and as they threw themselves clear of the water, the sun glittered on them for a moment. The sea here swarms with life, and probably the ocean bed is equally rich. Microscopically, the water is crowded with plankton. This is the tuna water—life water. It is complete from plankton to gray porpoises. The turtle was complete with the little almost-commensal crab living under his tail and with barnacles and hydroids riding on his back. The pelagic rock-lobsters 6 littered the ocean with red spots. There was food everywhere. Everything ate everything else with a furious exuberance.
  


  
    About five P.M. on the sixteenth, seventy miles north of Point Lazaro, we came upon hosts of the red rock-lobsters on the surface, brilliant red and beautiful against the ultramarine of the water. There was no protective coloration here—a greater contrast could not have been chosen. The water seemed almost solid with the little red crustacea, called “langustina” by the Mexicans. According to Stimpson, on March 8, 1859, a number of them were thrown ashore at Monterey in California, many hundreds of miles from their usual range. It was probably during one of those queer cycles when the currents do amazing things. We idled our engine and crept slowly along catching up the langustina in dip-nets. We put them in white porcelain pans and took some color moving pictures of them—some of the few good moving pictures, incidentally, made during the whole trip. In the pans we saw that these animals do not swim rapidly, but rather wriggle and crawl through the water. Finally, we immersed them in fresh water and when they were dead, preserved them in alcohol, which promptly removed their brilliant color.
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    AT TWO A.M. we passed Point Lazaro, one of the reputedly dangerous places of the world, like Cedros Passage, or like Cape Horn, where the weather is always bad even when it is good elsewhere. There is a sense of relief when one is safely past these half-mythical places, for they are not only stormy but treacherous, and again the atavistic fear arises—the Scylla-Charybdis fear that made our ancestors people such places with monsters and enter them only after prayer and propitiation. It was only reasonably rough when we passed, and immediately south the water was very calm. About five in the morning we came upon an even denser concentration of the little red Pleuroncodes, and we stopped again and took a great many of them. While we netted the langustina, a skipjack struck the line and we brought him in and had him for breakfast. During the meal we said the fish was Katsuwonus pelamis, and Sparky said it was a skipjack because he was eating it and he was quite sure he would not eat Katsuwonus pelamis ever. A few hours later we caught two small dolphins,9 startlingly beautiful fish of pure gold, pulsing and fading and changing colors. These fish are very widely distributed.
  


  
    We were coming now toward the end of our day-and-night running; the engine had never paused since we left San Diego except for idling the little time while we took the langustina. The coastline of the Peninsula slid along, brown and desolate and dry with strange flat mountains and rocks torn by dryness, and the heat shimmer hung over the land even in March. Tony had kept us well offshore, and only now we approached closer to land, for we would arrive at Cape San Lucas in the night, and from then on we planned to run only in the daytime. Some collecting stations we had projected, like Pulmo Reef and La Paz and Angeles Bay, but except for those, we planned to stop wherever the shore looked interesting. Even this little trip of ninety hours, though, had grown long, and we were glad to be getting to the end of it. The dry hills were red gold that afternoon and in the night no one left the top of the deckhouse. The Southern Cross was well above the horizon, and the air was warm and pleasant. Tony spent a long time in the galley going over the charts. He had been to Cape San Lucas once before. Around ten o‘clock we saw the lighthouse on the false cape. The night was extremely dark when we rounded the end; the great tall rocks called “The Friars” were blackly visible. The Coast Pilot spoke of a light on the end of the San Lucas pier, but we could see no light. Tony edged the boat slowly into the dark harbor. Once a flashlight showed for a moment on the shore and then went out. It was after midnight, and of course there would be no light in a Mexican house at such a time. The searchlight on our deckhouse seemed to be sucked up by the darkness. Sparky on the bow with the leadline found deep water, and we moved slowly in, stopping and drifting and sounding. And then suddenly there was the beach, thirty feet away, with little waves breaking on it, and still we had eight fathoms on the lead. We backed away a little and dropped the anchor and waited until it took a firm grip. Then the engine stopped, and we sat for a long time on the deckhouse. The sweet smell of the land blew out to us on a warm wind, a smell of sand verbena and grass and mangrove. It is so quickly forgotten, this land smell. We know it so well on shore that the nose forgets it, but after a few days at sea the odor memory pattern is lost so that the first land smell strikes a powerful emotional nostalgia, very sharp and strangely dear.
  


  
    In the morning the black mystery of the night was gone and the little harbor was shining and warm. The tuna cannery against the gathering rocks of the point and a few houses along the edge of the beach were the only habitations visible. And with the day came the answer to the lightlessness of the night before. The Coast Pilot had not been wrong. There is indeed a light on the end of the cannery pier, but since the electricity is generated by the cannery engine, and since the cannery engine runs only in the daytime, so the light burns only in the daytime. With the arrived day, this light came on and burned bravely until dusk, when it went off again. But the Coast Pilot was absolved, it had not lied. Even Tony, who had been a little bitter the night before, was forced to revise his first fierceness. And perhaps it was a lesson to Tony in exact thinking, like those carefully worded puzzles in joke books; the Pilot said a light burned—it only neglected to say when, and we ourselves supplied the fallacy.
  


  
    The great rocks on the end of the Peninsula are almost literary. They are a fitting Land’s End, standing against the sea, the end of a thousand miles of peninsula and mountain. Good Hope is this way too, and perhaps we take some of our deep feelings of termination from these things, and they make our symbols. The Friars stood high and protective against an interminable sea.
  


  
    Clavigero, a Jesuit monk, came to the Point and the Peninsula over two hundred years ago. We quote from the Lake and Gray translation of his history of Lower California,10 page fifteen: “This Cape is its southern terminus, the Red River [Colorado] is the eastern limit, and the harbor of San Diego, situated at 33 degrees north latitude and about 156 degrees longitude, can be called its western limit. To the north and the northeast it borders on the countries of barbarous nations little known on the coasts and not at all in the interior. To the west it has the Pacific Sea and on the east the Gulf of California, already called the Red Sea because of its similarity to the Red Sea, and the Sea of Cortés, named in honor of the famous conqueror of Mexico who had it discovered and who navigated it. The length of the Peninsula is about 10 degrees, but its width varies from 30 to 70 miles and more.
  


  
    “The name, California,” Clavigero goes on, “was applied to a single port in the beginning, but later it was extended to mean all the Peninsula. Some geographers have even taken the liberty of comprising under this denomination New Mexico, the country of the Apaches, and other regions very remote from the true California and which have nothing to do with it.”
  


  
    Clavigero says of its naming, “The origin of this name is not known, but it is believed that the conqueror, Cortés, who pretended to have some knowledge of Latin, named the harbor, where he put in, ‘Callida fornax’ because of the great heat which he felt there; and that either he himself or some one of the many persons who accompanied him formed the name California from these two words. If this conjecture be not true, it is at least credible.”
  


  
    We like Clavigero for these last words. He was a careful man. The observations set down in his history of Baja California are surprisingly correct, and if not all true, they are at least all credible. He always gives one his choice. Perhaps his Jesuit training is never more evident than in this. “If you believe this,” he says in effect, “perhaps you are not right, but at least you are not a fool.”
  


  
    Lake and Gray include an interesting footnote in their translation. “The famous corsair, Drake, called California ‘New Albion’ in honor of his native land. Father Scherer, a German Jesuit, and M. de Fer, a French geographer, used the name ’Carolina Island’ to designate California, which name began to be used in the time of Charles II, King of Spain, when that Peninsula was considered an island, but these and other names were soon forgotten and that given it by the conqueror, Cortés, prevailed.”
  


  
    And in a second footnote, Lake and Gray continue, “We shall add the opinion of the learned ex-Jesuit, Don José Campoi, on the etymology of the name, ‘California,’ or ‘Californias’ as others say. This Father believes that the said name is composed of the Spanish word ‘Cala’ which means a small cove of the sea, and the latin word ’fornix’ which means an arch; because there is a small cove at the cape of San Lucas on the western side of which there overhangs a rock pierced in such a way that in the upper part of that great opening is seen an arch formed so perfectly that it appears made by human skill. Therefore Cortés, noticing the cove and arch, and understanding Latin, probably gave to that port the name ‘California’ or Cala-y-fornix, speaking half Spanish and half Latin.
  


  
    “To these conjectures we could add a third one, composed of both, by saying that the name is derived from Cala, as Campoi thinks, and fornax, as the author believes, because of the cove, and the heat which Cortés felt there, and that the latter might have called that place Cala, y fornax.” This ends the footnote.
  


  
    Our feeling about this, and all the erudite discussion of the origin of this and other names, is that none of these is true. Names attach themselves to places and stick or fall away. When men finally go to live in Antarctica it is unlikely that they will ever speak of the Rockefeller Mountains or use the names designated by breakfast food companies. More likely a name emerges almost automatically from a place as well as from a man and the relationship between name and thing is very close. In the naming of places in the West this has seemed apparent. In this connection there are two examples: in the Sierras there are two little mountains which were called by the early settlers “Mag gie’s Bubs.” This name was satisfactory and descriptive, but it seemed vulgar to later and more delicate lovers of nature, who tried to change the name a number of times and failing, in usage at least, finally surrendered and called them “The Maggies,” explaining that it was an Indian name. In the same way Dog -----Point (and I am delicate only for those same nature lovers) has had finally to be called in print “The Dog.” It does not look like a dog, but it does look like that part of a dog which first suggested its name. However, anyone seeing this point immediately reverts to the designation which was anatomically accurate and strangely satisfying to the name-giving faculty. And this name-giving faculty is very highly developed and deeply rooted in our atavistic magics. To name a thing has always been to make it familiar and therefore a little less dangerous to us. “Tree” the abstract may harbor some evil until it has a name, but once having a name one can cope with it. A tree is not dangerous, but the forest is. Among primitives sometimes evil is escaped by never mentioning the name, as in Malaysia, where one never mentions a tiger by name for fear of calling him. Among others, as even among ourselves, the giving of a name establishes a familiarity which renders the thing impotent. It is interesting to see how some scientists and philosophers, who are an emotional and fearful group, are able to protect themselves against fear. In a modern scene, when the horizons stretch out and your philosopher is likely to fall off the world like a Dark Ages mariner, he can save himself by establishing a taboo-box which he may call “mysticism” or “supernaturalism” or “radicalism.” Into this box he can throw all those thoughts which frighten him and thus be safe from them. But in geographic naming it seems almost as though the place contributed something to its own name. As Tony says, “The point draws the waves”—we say, “The place draws the name.” It doesn’t matter what California means; what does matter is that with all the names bestowed upon this place, “California” has seemed right to those who have seen it. And the meaningless word “California” has completely routed all the “New Albions” and “Caro linas” from the scene.
  


  
    The strangest case of nicknaming we know concerns a man whose first name is Copeland. In three different parts of the country where he has gone, not knowing anyone, he has been called first “Copenhagen” and then “Hagen.” This has happened automatically. He is Hagen. We don’t know what quality of Hagen-ness he has, but there must be some. Why not “Copen” or “Cope”? It is never that. He is invariably Hagen. This, we realize, has become mystical, and anyone who wishes may now toss the whole thing into his taboo-box and slam the lid down on it.
  


  
    The tip of the Cape at San Lucas, with the huge gray Friars standing up on the end, has behind the rocks a little beach which is a small boy’s dream of pirates. It seems the perfect place to hide and from which to dart out in a pinnace on the shipping of the world; a place to which to bring the gold bars and jewels and beautiful ladies, all of which are invariably carried by the shipping of the world. And this little beach must so have appealed to earlier men, for the names of pirates are still in the rock, and the pirate ships did dart out of here and did come back. But now in back of the Friars on the beach there is a great pile of decaying hammer-head sharks, the livers torn out and the fish left to rot. Some day, and that soon, the more mature piracy which has abandoned the pinnace for the coast gun will stud this point with gray monsters and will send against the shipping of the Gulf, not little bands of ragged men, but projectiles filled with TNT. And from that piracy no jewels or beautiful ladies will come back to the beach behind the rocks.
  


  
    On that first morning we cleaned ourselves well and shaved while we waited for the Mexican officials to come out and give us the right to land. They were late in coming, for they had to find their official uniforms, and they too had to shave. Few boats put in here. It would not be well to waste the occasion of the visit of even a fishing boat like ours. It was noon before the well-dressed men in their sun helmets came down to the beach and were rowed out to us. They were armed with the .45-caliber automatics which everywhere in Mexico designate officials. And they were armed also with the courtesy which is unique in official Mexico. No matter what they do to you, they are nice about it. We soon learned the routine in other ports as well as here. Everyone who has or can borrow a uniform comes aboard—the collector of customs in a washed and shiny uniform; the business agent in a business suit having about him what Tiny calls “a double-breasted look”; then soldiers if there are any; and finally the Indians, who row the boat and rarely have uniforms. They come over the side like ambassadors. We shake hands all around. The galley has been prepared: coffee is ready and perhaps a drop of rum. Cigarettes are presented and then comes the ceremonial of the match. In Mexico cigarettes are cheap, but matches are not. If a man wishes to honor you, he lights your cigarette, and if you have given him a cigarette, he must so honor you. But having lighted your cigarette and his, the match is still burning and not being used. Anyone may now make use of this match. On a street, strangers who have been wishing for a light come up quickly and light from your match, bow, and pass on.
  


  
    We were impatient for the officials, and this time we did not have to wait long. It developed that the Governor of the southern district had very recently been to Cape San Lucas and just before that a yacht had put in. This simplified matters, for, having recently used them, the officials knew exactly where to find their uniforms, and, having found them, they did not, as sometimes happens, have to send them to be laundered before they could come aboard. About noon they trooped to the beach, scattering the pigs and Mexican vultures which browsed happily there. They filled the rowboat until the gunwales just missed dipping, and majestically they came alongside. We conducted the ceremony of clearing with some dignity, for if we spoke to them in very bad Spanish, they in turn honored us with very bad English. They cleared us, drank coffee, smoked, and finally left, promising to come back. Much as we had enjoyed them, we were impatient, for the tide was dropping and the exposed rocks looked very rich with animal life.
  


  
    All the time we were indulging in courtliness there had been light gunfire on the cliffs, where several men were shooting at black cormorants; and it developed that everyone in Cape San Lucas hates cormorants. They are the flies in a perfect ecological ointment. The cannery cans tuna; the entrails and cuttings of the tuna are thrown into the water from the end of the pier. This refuse brings in schools of small fish which are netted and used for bait to catch tuna. This closed and tight circle is interfered with by the cormorants, who try to get at the bait-fish. They dive and catch fish, but also they drive the schools away from the pier out of easy reach of the baitmen. Thus they are considered interlopers, radicals, subversive forces against the perfect and God-set balance on Cape San Lucas. And they are rightly slaughtered, as all radicals should be. As one of our number remarked, “Why, pretty soon they’ll want to vote.”
  


  
    Finally we could go. We unpacked the Hansen Sea-Cow and fastened it on the back of the skiff. This was our first use of the Sea-Cow. The shore was very close and we were able just by pulling on the starter rope to spin the propeller enough to get us to shore. The Sea-Cow did not run that day but it seemed to enjoy having its flywheel spun.
  


  
    The shore-collecting equipment usually consisted of a number of small wrecking bars; wooden fish-kits with handles; quart jars with screw caps; and many glass tubes. These tubes are invaluable for small and delicate animals: the chance of bringing them back uninjured is greatly increased if each individual, or at least only a few of like species, are kept in separate containers. We filled our pockets with these tubes. The soft animals must never be put in the same container with any of the livelier crabs, for these, when restrained or inhibited in any way, go into paroxysms of rage and pinch everything at random, even each other; sometimes even themselves.
  


  
    The exposed rocks had looked rich with life under the lowering tide, but they were more than that: they were ferocious with life. There was an exuberant fierceness in the littoral here, a vital competition for existence. Everything seemed speeded-up; starfish and urchins were more strongly attached than in other places, and many of the univalves were so tightly fixed that the shells broke before the animals would let go their hold. Perhaps the force of the great surf which beats on this shore has much to do with the tenacity of the animals here. It is noteworthy that the animals, rather than deserting such beaten shores for the safe cove and protected pools, simply increase their toughness and fight back at the sea with a kind of joyful survival. This ferocious survival quotient excites us and makes us feel good, and from the crawling, fighting, resisting qualities of the animals, it almost seems that they are excited too.
  


  
    We collected down the littoral as the water went down. We didn’t seem to have time enough. We took samples of everything that came to hand. The uppermost rocks swarmed with Sally Lightfoots, those beautiful and fast and sensitive crabs. With them were white periwinkle snails. Below that, barnacles and Purpura snails; more crabs and many limpets. Below that many serpulids—attached worms in calcareous tubes with beautiful purple floriate heads. Below that, the multi-rayed starfish, Heliaster kubiniji of Xanthus. With Heliaster were a few urchins, but not many, and they were so placed in crevices as to be hard to dislodge. Several resisted the steel bar to the extent of breaking—the mouth remaining tight to the rock while the shell fell away. Lower still there were to be seen swaying in the water under the reefs the dark gorgonians, or sea-fans. In the lowest surf-levels there was a brilliant gathering of the moss animals known as bryozoa; flatworms; flat crabs; the large sea-cucumber 11; some anemones; many sponges of two types, a smooth, encrusting purple one, the other erect, white, and calcareous. There were great colonies of tunicates, clusters of tiny individuals joined by a common tunic and looking so like the sponges that even a trained worker must await the specialist’s determination to know whether his find is sponge or tunicate. This is annoying, for the sponge being one step above the pro tozoa, at the bottom of the evolutionary ladder, and the tunicate near the top, bordering the vertebrates, your trained worker is likely to feel that a dirty trick has been played upon him by an entirely too democratic Providence.
  


  
    We took many snails, including cones and murexes; a small red tectibranch (of a group to which the sea-hares belong); hydroids; many annelid worms; and a red pentagonal starfish.12 There were the usual hordes of hermit crabs, but oddly enough we saw no chitons (sea-cradles), although the region seemed ideally suited to them.
  


  
    We collected in haste. As the tide went down we kept a little ahead of it, wading in rubber boots, and as it came up again it drove us back. The time seemed very short. The incredible beauty of the tide pools, the brilliant colors, the swarming species ate up the time. And when at last the afternoon surf began to beat on the littoral and covered it over again, we seemed barely to have started. But the buckets and jars and tubes were full, and when we stopped we discovered that we were very tired.
  


  
    Our collecting ends were different from those ordinarily entertained. In most cases at the present time, collecting is done by men who specialize in one or more groups. Thus, one man interested in hydroids will move out on a reef, and if his interest is sharp enough, he will not even see other life forms about him. For him, the sponge is something in the way of his hydroids. Collecting large numbers of animals presents an entirely different aspect and makes one see an entirely different picture. Being more interested in distribution than in individuals, we saw dominant species and changing sizes, groups which thrive and those which recede under varying conditions. In a way, ours is the older method, somewhat like that of Darwin on the Beagle. He was called a “naturalist.” He wanted to see everything, rocks and flora and fauna; marine and terrestrial. We came to envy this Darwin on his sailing ship. He had so much room and so much time. He could capture his animals and keep them alive and watch them. He had years instead of weeks, and he saw so many things. Often we envied the inadequate transportation of his time—the Beagle couldn’t get about rapidly. She moved slowly along under sail. And we can imagine that young Darwin, probably in a bos‘n’s chair hung over the side, with a dip-net in his hands, scooping up jellyfish. When he went inland, he rode a horse or walked. This is the proper pace for a naturalist. Faced with all things he cannot hurry. We must have time to think and to look and to consider. And the modern process—that of looking quickly at the whole field and then diving down to a particular—was reversed by Darwin. Out of long long consideration of the parts he emerged with a sense of the whole. Where we wished for a month at a collecting station and took two days, Darwin stayed three months. Of course he could see and tabulate. It was the pace that made the difference. And in the writing of Darwin, as in his thinking, there is the slow heave of a sailing ship, and the patience of waiting for a tide. The results are bound up with the pace. We could not do this even if we could. We have thought in this connection that the speed and tempo and tone of modern writing might be built on the nervous clacking of a typewriter; that the brittle jerky thinking of the present might rest on the brittle jerky curricula of our schools with their urge to “turn them out.” To turn them out. They use the phrase in speeches; turn them out to what? And the young biologists tearing off pieces of their subject, tatters of the life forms, like sharks tearing out hunks of a dead horse, looking at them, tossing them away. This is neither a good nor a bad method; it is simply the one of our time. We can look with longing back to Charles Darwin, staring into the water over the side of the sailing ship, but for us to attempt to imitate that procedure would be romantic and silly. To take a sailing boat, to fight tide and wind, to move four hundred miles on a horse when we could take a plane, would be not only ridiculous but ineffective. For we first, before our work, are products of our time. We might produce a philosophical costume piece, but it would be completely artificial. However, we can and do look on the measured, slow-paced accumulation of sight and thought of the Darwins with a nostalgic longing.
  


  
    Even our boat hurried us, and while the Sea-Cow would not run, it had nevertheless infected us with the idea of its running. Six weeks we had, and no more. Was it a wonder that we collected furiously; spent every low-tide moment on the rocks, even at night? And in the times between low tides we kept the bottom nets down and the lines and dip-nets working. When the charter was up, we would be through. How different it had been when John Xanthus was stationed in this very place, Cape San Lucas, in the sixties. Sent down by the United States Government as a tidal observer, but having lots of time, he collected animals for our National Museum. The first fine collections of Gulf forms came from Xanthus. And we do not feel that we are injuring his reputation, but rather broadening it, by repeating a story about him. Speaking to the manager of the cannery at the Cape, we remarked on what a great man Xanthus had been. Where another would have kept his tide charts and brooded and wished for the Willard Hotel, Xanthus had collected animals widely and carefully. The manager said, “Oh, he was even better than that.” Pointing to three little Indian children he said, “Those are Xanthus’s great-grandchildren,” and he continued, “In the town there is a large family of Xanthuses, and a few miles back in the hills you’ll find a whole tribe of them.” There were giants in the earth in those days.
  


  
    We wonder what modern biologist, worried about titles and preferment and the gossip of the Faculty Club, would have the warmth and breadth, or even the fecundity for that matter, to leave a “whole tribe of Xanthuses.” We honor this man for all his activities. He at least was one who literally did proliferate in all directions.
  


  
    Many people have spoken at length of the Sally Lightfoots. In fact, everyone who has seen them has been delighted with them. The very name they are called by reflects the delight of the name. These little crabs, with brilliant cloisonne carapaces, walk on their tiptoes. They have remarkable eyes and an extremely fast reaction time. In spite of the fact that they swarm on the rocks at the Cape, and to a less degree inside the Gulf, they are exceedingly hard to catch. They seem to be able to run in any one of four directions; but more than this, perhaps because of their rapid reaction time, they appear to read the mind of their hunter. They escape the long-handled net, anticipating from what direction it is coming. If you walk slowly, they move slowly ahead of you in droves. If you hurry, they hurry. When you plunge at them, they seem to disappear in little puffs of blue smoke—at any rate, they disappear. It is impossible to creep up on them. They are very beautiful, with clear brilliant colors, reds and blues and warm browns. We tried for a long time to catch them. Finally, seeing fifty or sixty in a big canyon of rock, we thought to outwit them. Surely we were more intelligent, if slower, than they. Accordingly, we pitted our obviously superior intelligence against the equally obvious physical superiority of Sally Lightfoot. Near the top of the crevice a boulder protruded. One of our party, taking a secret and circuitous route, hid himself behind this boulder, net in hand. He was completely concealed even from the stalk eyes of the crabs. Certainly they had not seen him go there. The herd of Sallys drowsed on the rocks in the lower end of the crevice. Two more of us strolled in from the seaward side, nonchalance in our postures and ingenuousness on our faces. One might have thought that we merely strolled along in a contemplation which severely excluded Sally Lightfoots. In time the herd moved ahead of us, matching our nonchalance. We did not hurry, they did not hurry. When they passed the boulder, helpless and unsuspecting, a large net was to fall over them and imprison them. But they did not know that. They moved along until they were four feet from the boulder, and then as one crab they turned to the right, climbed up over the edge of the crevice and down to the sea again.
  


  
    Man reacts peculiarly but consistently in his relationship with Sally Lightfoot. His tendency eventually is to scream curses, to hurl himself at them, and to come up foaming with rage and bruised all over his chest. Thus, Tiny, leaping forward, slipped and fell and hurt his arm. He never forgot nor forgave his enemy. From then on he attacked Lightfoots by every foul means he could contrive (and a training in Monterey street fighting had equipped him well for this kind of battle). He hurled rocks at them; he smashed at them with boards; and he even considered poisoning them. Eventually we did catch a few Sallys, but we think they were the halt and the blind, the simpletons of their species. With reasonably well-balanced and non-neurotic Lightfoots we stood no chance.
  


  
    We came back to the boat loaded with specimens, and immediately prepared to preserve them. The square, enameled pans were laid out on the hatch, the trays and bowls and watch-glasses (so called because at one time actual watch-crystals were used). The pans and glasses were filled with fresh sea water, and into them we distributed the animals by families—all the crabs in one, anemones in another, snails in another, and delicate things like flatworms and hydroids in others. From this distribution it was easier to separate them finally by species.13
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    WHEN the catch was sorted and labeled, we went ashore to the cannery and later drove with Chris, the manager, and Senor Luis, the port captain, to the little town of San Lucas. It was a sad little town, for a winter storm and a great surf had wrecked it in a single night. Water had driven past the houses, and the streets of the village had been a raging river. “Then there were no roofs over the heads of the people,” Señor Luis said excitedly. “Then the babies cried and there was no food. Then the people suffered.”
  


  
    The road to the little town, two wheel-ruts in the dust, tossed us about in the cannery truck. The cactus and thorny shrubs ripped at the car as we went by. At last we stopped in front of a mournful cantina where morose young men hung about waiting for something to happen. They had waited a long time—several generations—for something to happen, these good-looking young men. In their eyes there was a hopelessness. The storm of the winter had been discussed so often that it was sucked dry. And besides, they all knew the same things about it. Then we happened to them. The truck pulled up to the cantina door and we—strangers, foreigners—stepped out, as disorderly-looking a group as had ever come to their cantina. Tiny wore a Navy cap of white he had traded for, he said, in a washroom in San Diego. Tony still had his snap-brim felt. There were yachting caps and sweaters, and jeans stiff with fish blood. The young men stirred to life for a little while, but we were not enough. The flood had been much better. They relapsed again into their gloom.
  


  
    There is nothing more doleful than a little cantina. In the first place it is inhabited by people who haven’t any money to buy a drink. They stand about waiting for a miracle that never happens: the angel with golden wings who settles on the bar and orders drinks for everyone. This never happens, but how are the sad handsome young men to know it never will happen? And suppose it did happen and they were somewhere else? And so they lean against the wall; and when the sun is high they sit down against the wall. Now and then they go away into the brush for a while, and they go to their little homes for meals. But that is an impatient time, for the golden angel might arrive. Their faith is not strong, but it is permanent.
  


  
    We could see that we did not greatly arouse them. The cantina owner promptly put his loudest records on the phonograph to force a gaiety into this sad place. But he had Carta Blanca beer and (at the risk of a charge that we have sold our souls to this brewery) we love Carta Blanca beer. There was no ice, no electric lights, and the gasoline lanterns hissed and drew the bugs from miles away. The cockroaches in their hordes rushed in to see what was up. Big, handsome cockroaches, with almost human faces. The loud music only made us sadder, and the young men watched us. When we lifted a split of beer to our lips the eyes of the young men rose with our hands, and even the cockroaches lifted their heads. We couldn’t stand it. We ordered beer all around, but it was too late. The young men were too far gone in sorrow. They drank their warm beer sadly. Then we bought straw hats, for the sun is deadly here. There should be a kind of ridiculous joy in buying a floppy hat, but those young men, so near to tears, drained even that joy. Their golden angel had come, and they did not find him good. We felt rather as God would feel when, after all the preparation of Paradise, all the plannings for eternities of joy, all the making and tuning of harps, the street-paving with gold, and the writing of hosannas, at last He let in the bleacher customers and they looked at the heavenly city and wished to be again in Brooklyn. We told funny stories, knowing they wouldn’t be enjoyed, tiring of them ourselves before the point was reached. Nothing was fun in that little cantina. We started back for the boat. I think those young men were glad to see us go; because once we were gone, they could begin to build us up, but present, we inhibited their imaginations.
  


  
    At the bar Chris told us of a native liquor called damiana, made from an infusion of a native herb, and not much known outside of Baja California. Chris said it was an aphrodisiac, and told some interesting stories to prove it. We felt a scientific interest in his stories, and bought a bottle of damiana, intending to subject it to certain tests under laboratory conditions. But the customs officials of San Diego took it away from us, not because of its romantic aspect, but because it had alcohol in it. Thus we were never able to give it a truly scientific testing. We think we were going to use it on a white rat. Tiny said he didn’t want any such stuff getting in his way when he felt lustful.
  


  
    There doesn’t seem to be a true aphrodisiac; there are ex citants like cantharides, and physical aids to the difficulties of psychic traumas, like yohimbine sulphate; there are strong protein foods like bêche-de-mer and the gonads of sea-urchins, and the much over-rated oyster; even chiles, with their irritating qualities, have some effect, but there seems to be no true aphrodisiac, no sweet essence of that goddess to be taken in a capsule. A certain young person said once that she found sexual intercourse an aphrodisiac; certainly it is the only good one.
  


  
    So many people are interested in this subject but most of them are forced to pretend they are not. A man, for his own ego’s sake, must, publicly at least, be over-supplied with libido. But every doctor knows so well the “friend of the client” who needs help. He is the same “friend” who has gonorrhea, the same “friend” who needs the address of an abortionist. This elusive friend—what will we not do to help him out of his difficulties; the nights we spend sleepless, worrying about him! He is interested in an aphrodisiac; we must try to find him one. But the damiana we brought back for our “friend” possibly just now is in the hands of the customs officials in San Diego. Perhaps they too have a friend. Since we suggested the qualities of damiana to them, it is barely possible that this fascinating liquor has already been either devoted to a friend or even perhaps subjected to a stern course of investigation under laboratory conditions.
  


  
    We have wondered about the bawdiness this book must have if it is to be true. Bawdiness, vulgarity—call it what you will—is such a relative matter, so much a matter of attitude. A man we know once long ago worked for a wealthy family in a country place. One morning one of the cows had a calf. The children of the house went down with him to watch her. It was a good normal birth, a perfect presentation, and the cow needed no help. The children asked questions and he answered them. And when the emerged head cleared through the sac, the little black muzzle appeared, and the first breath was drawn, the children were fascinated and awed. And this was the time for their mother to come screaming down on the vulgarity of letting the children see the birth. This “vulgarity” had given them a sense of wonder at the structure of life, while the mother’s propriety and gentility supplanted that feeling with dirtiness. If the reader of this book is “genteel,” then this is a very vulgar book, because the animals in a tide pool have two major preoccupations: first, survival, and second, reproduction. They reproduce all over the place. We could retire into obscure phrases or into Greek or Latin. This, for some reason, protects the delicate. In an earlier time biologists made their little jokes that way, as in the naming of the animals. But some later men found their methods vulgar. Verrill, in The Actinaria of the Canadian Arctic Expeditions, broke out in protest. He cries, “Prof. McMurrich has en deavored to restore for this species a name (senilis) used by Linnaeus for a small indeterminable species very imperfectly described in 1761.... The description does not in the least apply to this species. He described the thing as the size of the last joint of a finger, sordid, rough, with a sub-coriaceous tunic. Such a description could not possibly apply to this soft and smooth species... but it would be mere guesswork to say what species he had in view.... Moreover, aside from this uncertainty, most modern writers have rejected most of the Linnaean names of actinians on account of their obscenity or indecency. All this confusion shows the impossibility of fixing the name, even if it were not otherwise objectionable. It should be forgotten or ignored, like the generic names used by Linnaeus in 1761, and by some others of that period, for species of Actinia. Their indecent names were usually the Latinized forms of vulgar names used by fishermen, some of which are still in use among the fishermen of our own coasts, for similar things.”
  


  
    This strange attempt to “clean up” biology will have, we hope, no effect whatever. We at least have kept our vulgar sense of wonder. We are no better than the animals; in fact in a lot of ways we aren’t as good. And so we’ll let the book fall as it may.
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    We left the truck and walked through the sandy hills in the night, and in this latitude the sky seemed very black and the stars very white. Already the smell of the land was gone from our noses, for we were used to the smell of vegetation again. The beer was warm in us and pleasant, and the air had a liquid warmth that was really there without the beer, for we tested it later. In the brush beside the track there was a little heap of light, and as we came closer to it we saw a rough wooden cross lighted indirectly. The cross-arm was bound to the staff with a thong, and the whole cross seemed to glow, alone in the darkness. When we came close we saw that a kerosene can stood on the ground and that in it was a candle which threw its feeble light upward on the cross. And our companion told us how a man had come from a fishing boat, sick and weak and tired. He tried to get home, but at this spot he fell down and died. And his family put the little cross and the candle there to mark the place. And eventually they would put up a stronger cross. It seems good to mark and to remember for a little while the place where a man died. This is his one whole lonely act in all his life. In every other thing, even in his birth, he is bound close to others, but the moment of his dying is his own. And in nearly all of Mexico such places are marked. A grave is quite a different thing. Here one’s family boasts, or lies, or excuses, in material of elegance and extravagance. But that is a family or a social matter, not the dead man’s own at all. The unmarked cross and the secret light are his; almost a reflection of the last piercing loneliness that comes into a dying man’s eyes.
  


  
    From a few feet away the cross seemed to flicker unsubstan tially with a small yellow light, seemed to be almost a memory while we saw it. And the man who tried to get home and crawled this far—we never knew his name but he stays in our memory too, for some reason—a supra-personal being, a slow, painful symbol and a pattern of his whole species which tries always from generation to generation, man and woman, which struggles always to get home but never quite makes it.
  


  
    We came back to the pier and got into our little boat. The Sea-Cow of course would not start, it being night time, so we rowed out to the Western Flyer. Before we started, by some magic, there on the end of the pier stood the sad beautiful young men watching us. They had not moved; some jinni had picked them up and transported them and set them down. They watched us put out into the darkness toward our riding lights, and then we suppose they were whisked back again to the cantina, where the proprietor was putting the records away and feeling with delicate thumbs the dollar bills we had left. On the pier no light burned, for the engine had stopped at sundown. We went to bed; there was a tide to be got to in the morning.
  


  
    On the beach at San Lucas there is a war between the pigs and the vultures. Sometimes one side dominates and sometimes the other. On occasion the swine feel a dynamism and demand Lebensraum, and in the pride of their species drive the vultures from the decaying offal. And again, when their thousand years of history is over, the vultures spring to arms, tear up treaties, and flap the pigs from the garbage. And on the beach there are certain skinny dogs, without any dynamisms whatever and without racial pride, who nevertheless manage to get the best snacks. They don’t thrive on it—always they are meager and skinny and cowardly—but when the Gauleiter swine has just captured a fish belly, and before he can shout his second “Sieg Heil!” the dog has it.
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    THE tidal series was short. We wished to cover as much ground as possible, to establish as many collecting stations as we could, for we wanted a picture as nearly whole of the Gulf as possible. The next morning we got under way to run the short distance to Pulmo Reef, around the tip and on the eastern shore of the Peninsula. It was a brilliant day, the water riffled and very blue, the sandy beaches of the shore shining with yellow intensity. Above the beaches the low hills were dark with brush. Many people had come to Cape San Lucas, and many had described it. We had read a number of the accounts, and of course agreed with none of them. To a man straight off a yacht, it is a miserable little flea-bitten place, poor and smelly. But to one who puts in hungry, in a storm-beaten boat, it must be a place of great comfort and warmth. These are extremes, but the area in between them also has its multiform conditioning, and what we saw had our conditioning. Once we read a diary, written by a man who came through Panama in 1839. He had read about the place before he got there, but the account he read was about the old city, and in his diary, written after he had gone through, he set down a description of the city he had read about. He didn’t know that the town in the book had been destroyed, and that the new one was not even in the same place, but he was not disturbed by these discrepancies. He knew what he would find there and he found it.
  


  
    There is a curious idea among unscientific men that in scientific writing there is a common plateau of perfectionism. Nothing could be more untrue. The reports of biologists are the measure, not of the science, but of the men themselves. There are as few scientific giants as any other kind. In some reports it is impossible, because of inept expression, to relate the descriptions to the living animals. In some papers collecting places are so mixed or ignored that the animals mentioned cannot be found at all. The same conditioning forces itself into specification as it does into any other kind of observation, and the same faults of carelessness will be found in scientific reports as in the witness chair of a criminal court. It has seemed sometimes that the little men in scientific work assumed the awe-fullness of a priesthood to hide their deficiencies, as the witch-doctor does with his stilts and high masks, as the priesthoods of all cults have, with secret or unfamiliar languages and symbols. It is usually found that only the little stuffy men object to what is called “popularization,” by which they mean writing with a clarity understandable to one not familiar with the tricks and codes of the cult. We have not known a single great scientist who could not discourse freely and interestingly with a child. Can it be that the haters of clarity have nothing to say, have observed nothing, have no clear picture of even their own fields? A dull man seems to be a dull man no matter what his field, and of course it is the right of a dull scientist to protect himself with feathers and robes, emblems and degrees, as do other dull men who are potentates and grand imperial rulers of lodges of dull men.
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    As we neared Pulmo Reef, Tony sent a man up the mast to the crow‘s-nest to watch for concealed rocks. It is possible to see deep into the water from that high place; the rocks seem to float suddenly up from the bottom like dark shadows. The water in this shallow area was green rather than blue, and the sandy bottom was clearly visible. We pulled in as close as was safe and dropped our anchor. About a mile away we could see the proper reef with the tide beginning to go down on it. On the shore behind the white beach was one of those lonely little rancherias we came to know later. Usually a palm or two are planted near by, and by these trees sticking up out of the brush one can locate the houses. There is usually a small corral, a burro or two, a few pigs, and some scrawny chickens. The cattle range wide for food. A dugout canoe lies on the beach, for a good part of the food comes from the sea. Rarely do you see a light from the sea, for the people go to sleep at dusk and awaken with the first light. They must be very lonely people, for they appear on shore the moment a boat anchors, and paddle out in their canoes. At Pulmo Reef the little canoe put off and came alongside. In it were two men and a woman, very ragged, their old clothes patched with the tatters of older clothes. The serapes of the men were so thin and threadbare that the light shone through them, and the woman’s rebozo had long lost its color. They sat in the canoe holding to the side of the Western Flyer, and they held their greasy blankets carefully over their noses and mouths to protect themselves from us. So much evil the white man had brought to their ancestors: his breath was poisonous with the lung disease; to sleep with him was to poison the generations. Where he set down his colonies the indigenous people withered and died. He brought industry and trade but no prosperity, riches but no ease. After four hundred years of him these people have ragged clothes and the shame that forces the wearing of them; iron harpoons for their hands, syphilis and tuberculosis; a few of the white man’s less complex neuroses, and a curious devotion to a God who was sacrificed long ago in the white man’s country. They know the white man is poisonous and they cover their noses against him. They do find us fascinating. However, they sit on the rail for many hours watching us and waiting. When we feed them they eat and are courteous about it, but they did not come for food, they are not beggars. We give the men some shirts and they fold them and put them into the bow of the canoe, but they did not come for clothing. One of the men at last offers us a match-box in which are a few misshapen little pearls like small pale cancers. Five pesos he wants for the pearls, and he knows they aren’t worth it. We give him a carton of cigarettes and take his pearls, although we do not want them, for they are ugly little things. Now these three should go, but they do not. They would stay for weeks, not moving nor talking except now and then to one another in soft little voices as gentle as whispers. Their dark eyes never leave us. They ask no questions. They seem actually to be dreaming. Sometimes we asked of the Indians the local names of animals we had taken, and then they consulted together. They seemed to live on remembered things, to be so related to the seashore and the rocky hills and the loneliness that they are these things. To ask about the country is like asking about themselves. “How many toes have you?” “What, toes? Let’s see—of course, ten. I have known them all my life, I never thought to count them. Of course it will rain tonight, I don’t know why. Something in me tells me I will rain tonight. Of course, I am the whole thing, now that I think about it. I ought to know when I will rain.” The dark eyes, whites brown and stained, have curious red lights in the pupils. They seem to be a dreaming people. If finally you must escape their eyes, their timeless dreaming eyes, you have only to say, “Adiós, señor,” and they seem to start awake. “Adiós,” they say softly. “Que vaya con Dios.” And they paddle away. They bring a hush with them, and when they go away one’s own voice sounds loud and raw.
  


  
    We loaded the smaller skiff with collecting materials: the containers and bars, tubes and buckets. We put the Sea-Cow on the stern and it made one of its few mistakes. It thought we were going directly to the beach instead of to the reef a mile away. It started up with a great roar and ran for a quarter of a mile before it became aware of its mistake. It was rarely fooled again. We rowed on to the reef.
  


  
    Collecting in this region, we always wore rubber boots. There are many animals which sting, some severely, and at least one urchin which is highly poisonous. Some of the worms, such as Eurythoë, leave spines in the skin which burn unmercifully. And even a barnacle cut infects readily. It is impossible to wear gloves; one must simply be as careful as possible and look where the finger is going before it is put down. Some of the little beasts are incredibly gallant and ferocious. On one occasion, a moray eel not more than eight inches long lashed out from under a rock, bit one of us on the finger, and retired. If one is not naturally cautious, painful and bandaged hands very soon teach caution. The boots protect one’s feet from nearly everything, but there is an urchin which has spines so sharp that they pierce the rubber and break off in the flesh, and they sting badly and usually cause infection.
  


  
    Pulmo is a coral reef. It has often been remarked that reef-building corals seem to live only on the eastern sides of large land bodies, not on the western sides. This has been noticed many times, and even here at Pulmo the reef-building coral 14 occurs only on the eastern side of the Peninsula. This can have nothing to do with wave-shock or current, but must be governed by another of those unknown factors so ever-present and so haunting to the ecologist.
  


  
    The complexity of the life-pattern on Pulmo Reef was even greater than at Cape San Lucas. Clinging to the coral, growing on it, burrowing into it, was a teeming fauna. Every piece of the soft material broken off skittered and pulsed with life—little crabs and worms and snails. One small piece of coral might conceal thirty or forty species, and the colors on the reef were electric. The sharp-spined urchins 15 gave us trouble immediately, for several of us, on putting our feet down injudiciously, drove the spines into our toes.
  


  
    The reef was gradually exposed as the tide went down, and on its flat top the tide pools were beautiful. We collected as widely and rapidly as possible, trying to take a cross-section of the animals we saw. There were purple pendent gorgonians like lacy fans; a number of small spine-covered puffer fish which bloat themselves when they are attacked, erecting the spines; and many starfish, including some purple and gold cushion stars. The club-spined sea-urchins 16were numerous in their rock niches. They seemed to move about very little, for their niches always just fit them, and have the marks of constant occupation. We took a number of the slim green and brown starfish 17and the large slim five-rayed starfish with plates bordering the ambulacral grooves.18 There were numbers of barnacles and several types of brittle-stars. We took one huge, magnificent murex snail. One large hemispherical snail was so camouflaged with little plants, corallines, and other algae that it could not be told from the reef itself until it was turned over. Rock oysters there were, and oysters; limpets and sponges; corals of two types; peanut worms; sea-cucumbers; and many crabs, particularly some disguised in dresses of growing algae which made them look like knobs on the reef until they moved. There were many worms, including our enemy Eurythoë, which stings so badly. This worm makes one timid about reaching without looking. The coral clusters were violently inhabited by snapping shrimps, red smooth crabs,19 and little fuzzy black and white spider crabs.20 Autotomy in these crabs, shrimps, and brittle-stars is very highly developed. At last, under the reef, we saw a large fleshy gorgonian, or sea-fan, waving gently in the clear water, but it was deep and we could not reach it. One of us took off his clothes and dived for it, expecting at any moment to be attacked by one of those monsters we do not believe in. It was murky under the reef, and the colors of the sponges were more brilliant than in those exposed to greater light. The diver did not stay long; he pulled the large sea-fan free and came up again. And although he went down a number of times, this was the only one of this type of gorgonian he could find. Indeed, it was the only one taken on the entire trip.
  


  
    The collecting buckets and tubes and jars were very full of specimens—so full that we had constantly to change the water to keep the animals alive. Several large pieces of coral were taken and kept submerged in buckets and later were allowed to lie in stale sea water in one of the pans. This is an interesting thing, for as the water goes stale, the thousands of little roomers which live in the tubes and caves and interstices of the coral come out of hiding and scramble for a new home. Worms and tiny crabs appear from nowhere and are then easily picked up.
  


  
    The sea bottom inside the reef was of white sand studded with purple and gold cushion stars, of which we collected many. And lying on the sandy bottom were heads and knobs of another coral,21 much harder and more regularly formed than the reef-building coral. The rush of collecting as much as possible before the tide re-covered the reef made us indiscriminate in our collecting, but in the long run this did not matter. For once on board the boat again we could re-collect, going over the pieces of coral and rubble carefully and very often finding animals we had not known were there.
  


  
    El Pulmo was the only coral reef we found on the entire expedition, and the fauna and even the algae were rather specialized to it. No very great surf could have beaten it, for extremely delicate animals lived on its exposed top where they would have been crushed or washed away had strong seas struck them. And the competition for existence was as great as it had been at San Lucas, but it seemed to us that different methods were employed for frustrating enemies. Whereas at San Lucas speed and ferocity were the attributes of most animals, at Pulmo concealment and camouflage were largely employed. The little crabs wore masks of algae and bryozoa and even hydroids, and most animals had little tunnels or some protected place to run to. The softness of the coral made this possible, where the hard smooth granite of San Lucas had forbidden it. On several occasions we wished for diving equipment, but never more than here at Pulmo, for the under-cut shoreward side of the reef concealed hazy wonders which we could not get at. It is not satisfactory to hold one’s breath and to look with unglassed eyes through the dim waters.
  


  
    The water behind the reef was very warm. We abandoned our boots and, putting on tennis shoes to protect our feet from various stingers, we dived again and again for perfect knobs of coral.
  


  
    Again we tried to start the Sea-Cow—and then rowed back to the Western Flyer. There we complained so bitterly to Tex, the engineer, that he took the evil little thing to pieces. Piece by piece he examined it, with a look of incredulity in his eyes. He admired, I think, the ingenuity which could build such a perfect little engine, and he was astonished at the concept of building a whole motor for the purpose of not running. Having put it together again, he made a discovery. The Sea-Cow would run perfectly out of water—that is, in a barrel of water with the propeller and cooling inlet submerged. Placed thus, the Sea-Cow functioned perfectly and got good mileage.
  


  
    Immediately on arriving back at the Western Flyer we pulled up the anchor and got under way again. It was efficient that we preserve and label while we sailed as long as the sea was calm, and now it was very calm. The great collection from the reef required every enameled pan and glass dish we had. The killing and relaxing and preserving took us until dark, and even after dark we sat and made the labels to go into the tubes. As the jars filled and were labeled, we put them back in their corrugated-paper cartons and stowed them in the hold. The corked tubes were tested for leaks, then wrapped in paper toweling and stacked in boxes. Thus there was very small loss from breakage or leakage, and by labeling the same day as collecting, there had thus far been virtually no confusion in the tabulation of animals. But we knew already that we had made one error in planning: we had not brought nearly enough small containers. It is best to place an animal alone in a jar or a tube which accommodates him, but not too freely. The enormous numbers of animals we took strained our resources and containers long before we were through.
  


  
    As we moved up the Gulf, the mirage we had heard about began to distort the land. While it is worse on the Sonora coast, it is sufficiently interesting on the Peninsula to produce a heady, crazy feeling in the observer. As you pass a headland it suddenly splits off and becomes an island and then the water seems to stretch inward and pinch it to a mushroom-shaped cliff, and finally to liberate it from the earth entirely so that it hangs in the air over the water. Even a short distance offshore one cannot tell what the land really looks like. Islands too far off, according to the map, are visible; while others which should be near by cannot be seen at all until suddenly they come bursting out of the mirage. The whole surrounding land is unsubstantial and changing. One remembers the old stories of invisible kingdoms where princes lived with ladies and dragons for company; and the more modern fairy-tales in which heroes drift in and out of dimensions more complex than the original three. We are open enough to miracles of course, but what must have been the feeling of the discovering Spaniards? Miracles were daily happenings to them. Perhaps to that extent their feet were more firmly planted on the ground. Subject as they were to the constant apparitions of saints, to the trooping of holy virgins into their dreams and reveries, perhaps mirages were commonplaces. We have seen many miraculous figures in Mexico. They are usually Christs which have supernaturally appeared on mountains or in caves and usually at times of crisis. But it does seem odd that the heavenly authorities, when they wished a miraculous image to appear, invariably chose bad Spanish wood-carving of the seventeenth century. But perhaps art criticism in heaven was very closely related to the sensibilities of the time. Certainly it would have been a little shocking to find an Epstein Christ under a tree on a mountain in Mexico, or a Brancusi bird, or a Dali Descent from the Cross.
  


  
    It must have been a difficult task for those first sturdy Jesuit fathers to impress the Indians of the Gulf. The very air here is miraculous, and outlines of reality change with the moment. The sky sucks up the land and disgorges it. A dream hangs over the whole region, a brooding kind of hallucination. Perhaps only the shock of seventeenth-century wood-carving could do the trick; surely the miracle must have been very virile to be effective.
  


  
    Tony grew restive when the mirage was working, for here right and wrong fought before his very eyes, and how could one tell which was error? It is very well to say, “The land is here and what blots it out is a curious illusion caused by light and air and moisture,” but if one is steering a boat, he must sail by what he sees, and if air and light and moisture—three realities —plot together and perpetrate a lie, what is a realistic man to believe? Tony did not like the mirage at all.
  


  
    While we worked at the specimens, the trolling lines were out and we caught another skipjack, large and fat and fast. As it came in on the line, one of us ran for the moving-picture camera, for we wanted to record on color film the changing tints and patterns of the fish’s dying. But the exposure was wrong as usual, and we did not get it.
  


  
    Near the moving boat swordfishes played about. They seemed to play in pure joy or exhibitionism. It is thought that they leap to clear themselves of parasites; they jump clear of the water and come crashing down, and sometimes they turn over in the air and flash in the sunshine. This afternoon, too, we saw the first specimens of the great manta ray (a giant skate), and we rigged the harpoons and coiled the line ready. One light harpoon just pierced a swordfish’s tail, but he swished away, for the barb had not penetrated. And we did not turn and pursue the great rays, for we wished to anchor that night near Point Lobos on Espiritu Santo Island.
  


  
    In the evening we came near to it, but as we prepared to anchor, the wind sprang up full on us, and Tony decided to run for the shelter of Pescadero Point on the mainland. The wind seemed to grow instantly out of the evening, and the sea with it. The jars and collecting pans were in danger of flying overboard. For half an hour we were very busy tying the equipment down and removing the flapping canvas we had stretched to keep the sun off our specimen pans. Under the powerful wind we crossed the channel which leads to La Paz, and saw the channel light—the first one we had seen since the big one on the false cape. This one seemed very strange in the Gulf. The waves were not high, but the wind blew with great intensity, making whitecaps rather than rollers, and only when we ran in under Pescadero Point did we drop the wind. We eased in slowly, sounding as we went. When the anchor was finally down we cooked and ate the skipjack, a most delicious fish. And after dinner a group action took place.
  


  
    We carried no cook and dishwasher; it had been understood that we would all help. But for some time Tex had been secretly mutinous about washing dishes. At the proper times he had things to do in the engine-room. He might have succeeded in this crime, if he had ever varied his routine, but gradually a suspicion grew on us that Tex did not like to wash dishes. He denied this vigorously. He said he liked very much to wash dishes. He appealed to our reason. How would we like it, he argued, if we were forever in the engine-room, getting our hands dirty? There was danger down there too, he said. Men had been killed by engines. He was not willing to see us take the risk. We met his arguments with a silence that made him nervous. He protested then that he had once washed dishes from west Texas to San Diego without stopping, and that he had learned to love it so much that he didn’t want to be selfish about it now. A circle of cold eyes surrounded him. He began to sweat. He said that later (he didn’t say how much later) he was going to ask us for the privilege of washing all the dishes, but right now he had a little job to do in the engine-room. It was for the safety of the ship, he said. No one answered him. Then he cried, “My God, are you going to hang me?” At last Sparky spoke up, not unkindly, but inexorably. “Tex,” he said, “you’re going to wash ‘em or you’re going to sleep with ’em.” Tex said, “Now just as soon as I do one little job there’s nothing I’d rather do than wash four or five thousand dishes.” Each of us picked up a load of dishes, carried them in, and laid them gently in Tex’s bunk. He got up resignedly then and carried them back and washed them. He didn’t grumble, but he was broken. Some joyous light had gone out of him, and he never did get the catsup out of his blankets.
  


  
    That night Sparky worked at the radio and made contact with the fishing fleet that was operating in the region from Cedros Island and around the tip into the Gulf, fishing for tuna. Fishermen are no happier than farmers. It is difficult to see why anyone becomes a farmer or a fisherman. Dreadful things happen to them constantly: they lose their nets; the fish are wild; sea-lions get into the nets and tear their way out; snags are caught; there are no fish, and the price high; there are too many fish, and the price is low; and if some means could be devised so that the fish swam up to a boat, wriggled up a trough, squirmed their way into the fish-hold, and pulled ice over themselves with their own fins, the imprecations would be terrible because they had not removed their own entrails and brought their own ice. There is no happiness for fishermen anywhere. Cries of anguish at the injustice of the elements inundated the short-wave receiver as we lay at anchor.
  


  
    

  


  
    The pattern of a book, or a day, of a trip, becomes a characteristic design. The factors in a trip by boat, the many-formed personality phases all shuffled together, changing a little to fit into the box and yet bringing their own lumps and corners, make the trip. And from all these factors your expedition has a character of its own, so that one may say of it, “That was a good, kind trip.” Or, “That was a mean one.” The character of the whole becomes defined and definite. We ran from collecting station to new collecting station, and when the night came and the anchor was dropped, a quiet came over the boat and the trip slept. And then we talked and speculated, talked and drank beer. And our discussions ranged from the loveliness of remembered women to the complexities of relationships in every other field. It is very easy to grow tired at collecting; the period of a low tide is about all men can endure. At first the rocks are bright and every moving animal makes his mark on the attention. The picture is wide and colored and beautiful. But after an hour and a half the attention centers weary, the colors fade, and the field is likely to narrow to an individual animal. Here one may observe his own world narrowed down until interest and, with it, observation, flicker and go out. And what if with age this weariness become permanent and observation dim out and not recover? Can this be what happens to so many men of science? Enthusiasm, interest, sharpness, dulled with a weariness until finally they retire into easy didacticism? With this weariness, this stultification of the attention centers, perhaps there comes the pained and sad memory of what the old excitement was like, and regret might turn to envy of the men who still have it. Then out of the shell of didacticism, such a used-up man might attack the unwearied, and he would have in his hands proper weapons of attack. It does seem certain that to a wearied man an error in a mass of correct data wipes out all the correctness and is a focus for attack; whereas the unwearied man, in his energy and receptivity, might consider the little dross of error a by-product of his effort. These two may balance and produce a purer thing than either in the end. These two may be the stresses which hold up the structure, but it is a sad thing to see the interest in interested men thin out and weaken and die. We have known so many professors who once carried their listeners high on their single enthusiasm, and have seen these same men finally settle back comfortably into lectures prepared years before and never vary them again. Perhaps this is the same narrowing we observe in relation to ourselves and the tide pool—a man looking at reality brings his own limitations to the world. If he has strength and energy of mind the tide pool stretches both ways, digs back to electrons and leaps space into the universe and fights out of the moment into non-conceptual time. Then ecology has a synonym which is ALL.
  


  
    It is strange how the time sense changes with different peoples. The Indians who sat on the rail of the Western Flyer had a different time sense—“time-world” would be the better term —from ours. And we think we can never get into them unless we can invade that time-world, for this expanding time seems to trail an expanding universe, or perhaps to lead it. One considers the durations indicated in geology, in paleontology, and, thinking out of our time-world with its duration between time-stone and time-stone, says, “what an incredible interval!” Then, when one struggles to build some picture of astro-physical time, he is faced with a light-year, a thought-deranging duration unless the relativity of all things intervenes and time expands and contracts, matching itself relatively to the pulsings of a relative universe.
  


  
    It is amazing how the strictures of the old teleologies infect our observation, causal thinking warped by hope. It was said earlier that hope is a diagnostic human trait, and this simple cortex symptom seems to be a prime factor in our inspection of our universe. For hope implies a change from a present bad condition to a future better one. The slave hopes for freedom, the weary man for rest, the hungry for food. And the feeders of hope, economic and religious, have from these simple strivings of dissatisfaction managed to create a world picture which is very hard to escape. Man grows toward perfection; animals grow toward man; bad grows toward good; and down toward up, until our little mechanism, hope, achieved in ourselves probably to cushion the shock of thought, manages to warp our whole world. Probably when our species developed the trick of memory and with it the counterbalancing projection called “the future,” this shock-absorber, hope, had to be included in the series, else the species would have destroyed itself in despair. For if ever any man were deeply and unconsciously sure that his future would be no better than his past, he might deeply wish to cease to live. And out of this therapeutic poultice we build our iron teleologies and twist the tide pools and the stars into the pattern. To most men the most hateful statement possible is, “A thing is because it is.” Even those who have managed to drop the leading-strings of a Sunday-school deity are still led by the unconscious teleology of their developed trick. And in saying that hope cushions the shock of experience, that one trait balances the directionalism of another, a teleology is implied, unless one know or feel or think that we are here, and that without this balance, hope, our species in its blind mutation might have joined many, many others in extinction. Dr. Torsten Gislén, in his fine paper on fossil echinoderms called “Evolutional Series toward Death and Renewal,” 22 has shown that as often as not, in his studied group at least, mutations have had destructive, rather than survival value. Extending this thesis, it is interesting to think of the mutations of our own species. It is said and thought there has been none in historical times. We wonder, though, where in man a mutation might take place. Man is the only animal whose interest and whose drive are outside himself. Other animals may dig holes to live in; may weave nests or take possession of hollow trees. Some species, like bees or spiders, even create complicated homes, but they do it with the fluids and processes of their own bodies. They make little impression on the world. But the world is furrowed and cut, torn and blasted by man. Its flora has been swept away and changed; its mountains torn down by man; its flat lands littered by the debris of his living. And these changes have been wrought, not because any inherent technical ability has demanded them, but because his desire has created that technical ability. Physiological man does not require this paraphernalia to exist, but the whole man does. He is the only animal who lives outside of himself, whose drive is in external things—property, houses, money, concepts of power. He lives in his cities and his factories, in his business and job and art. But having projected himself into these external complexities, he is them. His house, his automobile are a part of him and a large part of him. This is beautifully demonstrated by a thing doctors know—that when a man loses his possessions a very common result is sexual impotence. If then the projection, the preoccupation of man, lies in external things so that even his subjectivity is a mirror of houses and cars and grain elevators, the place to look for his mutation would be in the direction of his drive, or in other words in the external things he deals with. And here we can indeed readily find evidence of mutation. The industrial revolution would then be indeed a true mutation, and the present tendency toward collectivism, whether attributed to Marx or Hitler or Henry Ford, might be as definite a mutation of the species as the lengthening neck of the evolving giraffe. For it must be that mutations take place in the direction of a species drive or preoccupation. If then this tendency toward collectivization is mutation there is no reason to suppose it is for the better. It is a rule in paleontology that ornamentation and complication precede extinction. And our mutation, of which the assembly line, the collective farm, the mechanized army, and the mass production of food are evidences or even symptoms, might well correspond to the thickening armor of the great reptiles—a tendency that can end only in extinction. If this should happen to be true, nothing stemming from thought can interfere with it or bend it. Conscious thought seems to have little effect on the action or direction of our species. There is a war now which no one wants to fight, in which no one can see a gain—a zombie war of sleep-walkers which nevertheless goes on out of all control of intelligence. Some time ago a Congress of honest men refused an appropriation of several hundreds of millions of dollars to feed our people. They said, and meant it, that the economic structure of the country would collapse under the pressure of such expenditure. And now the same men, just as honestly, are devoting many billions to the manufacture, transportation, and detonation of explosives to protect the people they would not feed. And it must go on. Perhaps it is all a part of the process of mutation and perhaps the mutation will see us done for. We have made our mark on the world, but we have really done nothing that the trees and creeping plants, ice and erosion, cannot remove in a fairly short time. And it is strange and sad and again symptomatic that most people, reading this speculation which is only speculation, will feel that it is a treason to our species so to speculate. For in spite of overwhelming evidence to the contrary, the trait of hope still controls the future, and man, not a species, but a triumphant race, will approach perfection, and, finally, tearing himself free, will march up the stars and take his place where, because of his power and virtue, he belongs: on the right hand of the[image: 009]From which majestic seat he will direct with pure intelligence the ordering of the universe. And perhaps when that occurs—when our species progresses toward extinction or marches into the forehead of God—there will be certain degenerate groups left behind, say, the Indians of Lower California, in the shadows of the rocks or sitting motionless in the dugout canoes. They may remain to sun themselves, to eat and starve and sleep and reproduce. Now they have many legends as hazy and magical as the mirage. Perhaps then they will have another concerning a great and godlike race that flew away in four-motored bombers to the accompaniment of exploding bombs, the voice of God calling them home.
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    Nights at anchor in the Gulf are quiet and strange. The water is smooth, almost solid, and the dew is so heavy that the decks are soaked. The little waves rasp on the shell beaches with a hissing sound, and all about in the darkness the fishes jump and splash. Sometimes a great ray leaps clear and falls back on the water with a sharp report. And again, a school of tiny fishes whisper along the surface, each one, as it breaks clear, making the tiniest whisking sound. And there is no feeling, no smell, no vibration of people in the Gulf. Whatever it is that makes one aware that men are about is not there. Thus, in spite of the noises of waves and fishes, one has a feeling of deadness and of quietness. At anchor, with the motor stopped, it is not easy to sleep, and every little sound starts one awake. The crew is restless and a little nervous. If a dog barks on shore or a cow bellows, we are reassured. But in many places of anchorage there were utterly no sounds associated with man. The crew read books they have not known about—Tony reads Studs Lonigan and says he does not like to see such words in print. And we are reminded that we once did not like to hear them spoken because we were not used to them. When we became used to hearing them, they took their place with the simple speech-sounds of the race of man. Tony read on in Studs Lonigan, and the shock of the new words he had not seen printed left him and he grew into the experience of Studs. Tiny read the book too. He said, “It’s like something that happened to me.”
  


  
    Sometimes in the night a little breeze springs up and the boat tugs experimentally at the anchor and swings slowly around. There is nothing so quiet as a boat when the motor has stopped; it seems to lie with held breath. One gets to longing for the deep beat of the cylinders.
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    WE HAD marked the southern end of Espiritu Santo Island as our next collecting stop. This is a long narrow island which makes the northern side of the San Lorenzo Channel. It is mountainous and stands high and sheer from the blue water. We wanted particularly to collect there so that we could contrast the fauna of the eastern tip of this island with that of the secluded and protected bay of La Paz. Throughout we attempted to work in stations in the same area which nevertheless contrasted conditions for living, such as wave-shock, bottom, rock formation, exposure, depth, and so forth. The most radical differences in life forms are discovered in this way.
  


  
    Early in the morning we sailed from our shelter under Pescadero Point and crossed the channel again. It was a very short run. There were many manta rays cruising slowly near the surface, with only the tips of their “wings” protruding above the water. They seemed to hover, and when we approached too near, they disappeared into the blue depths. Their effortless speed is astonishing. On the lines we caught two yellowfin tunas,23 speedy and efficient fish. They struck the line so hard that it is impossible to see why they did not tear their heads off.
  


  
    We anchored near a bouldery shore. This would be the first station in the Gulf where we would be able to turn over rocks, and a new ecological set-up was indicated by the fact that the small boulders rested in sand.
  


  
    This time everyone but Tony went ashore. Sparky and Tiny were already developing into good collectors, and now Tex joined us and quickly became excited in the collecting. We welcomed this help, for in general work, what with the shortness of the time and the large areas to be covered, the more hands and eyes involved, the better. Besides, these men who lived by the sea had a great respect for the sea and all its inhabitants. Association with the sea does not breed contempt.
  


  
    The boulders on this beach were almost a perfect turning-over size—heavy enough to protect the animals under them from grinding by the waves, and light enough to be lifted. They were well coated with short algae and bedded in very coarse sand. The dominant species on this beach was a sulphury cucumber,24 a dark, almost black-green holothurian which looks as though it were dusted with sulphur. As the tide dropped on the shallow beach we saw literally millions of these cucumbers. They lay in clusters and piles between the rocks and under the rocks, and as the tide went down and the tropical sun beat on the beach, many of them became quite dry without apparent injury. Most of these holothurians were from five to eight inches long, but there were great numbers of babies, some not more than an inch in length. We took a great many of them.
  


  
    Easily the second most important animal of this shore in point of quantity was the brittle-star. We had read of their numbers in the Gulf and here they were, mats and clusters of them, giants under the rocks. It was simple to pick up a hundred at a time in black, twisting, squirming knots. There were five species of them, and these we took in large numbers also, for in preservation they sometimes cast off their legs or curl up into knots, and we wished to have a number of perfect specimens. Starfish were abundant here and we took six varieties. The difference between the brittle-star and the starfish is interestingly reflected in the scientific names—“Ophio” is a Greek root signifying “serpent”—the round compact body and long serpent-like arms of the brittle-star are suggested in the generic name “ophiuran,” while the more truly star-like form of the starfish is recognizable in the Latin root “Astra,” which occurs in so many of its proper names, “Heliaster,” “Astrometis,” etc. We found three species of urchins, among them the very sharp-spined and poisonous Centrechinus mexicanus; approximately ten different kinds of crabs, four of shrimps, a number of anemones of various types, a great number of worms, including our enemy Eurythoë, which seems to occur everywhere in the Gulf, several species of naked mollusks, and a good number of peanut worms. The rocks and the sand underneath them were heavily populated. There were chitons and keyhole limpets, a number of species of clams, flatworms, sponges, bryozoa, and numerous snails.
  


  
    Again the collecting buckets were very full, but already we had begun the elimination of animals to be taken. On this day we took enough of the sulphury cucumbers and brittle-stars for our needs. These were carefully preserved, but when found again at a new station they would simply be noted in the collecting record, unless some other circumstance such as color change or size variation prevailed. Thus, as we proceeded, we gradually stopped collecting certain species and only noted them as occurring.
  


  
    On board the Western Flyer, again we laid out the animals in pans and prepared them for anesthetization. In one of the sea-cucumbers we found a small commensal fish 25 which lived well inside the anus. It moved in and out with great ease and speed, resting invariably head inward. In the pan we ejected this fish by a light pressure on the body of the cucumber, but it quickly returned and entered the anus again. The pale, colorless appearance of this fish seemed to indicate that it habitually lived there.
  


  
    It is interesting to see how areas are sometimes dominated by one or two species. On this beach the yellow-green cucumber was everywhere, with giant brittle-stars a close second. Neither of these animals has any effective offensive property as far as we know, although neither of them seems to be a delicacy enjoyed by other animals. There does seem to be a balance which, when passed by a certain species, allows that animal numerically to dominate a given area. When this threshold of successful reproduction and survival is crossed, the area becomes the special residence of this form. Then it seems other animals which might be either hostile or perhaps the prey of the dominating animal would be wiped out or would desert the given area. In many cases the arrival and success of a species seem to be by chance entirely. In some northern areas, where the ice of winter yearly scours and cleans the rocks, it has been noted that summer brings sometimes one dominant species and sometimes another, the success factor seeming to be prior arrival and an early start.26 With marine fauna, as with humans, priority and possession appear to be vastly important to survival and dominance. But sometimes it is found that the very success of an animal is its downfall. There are examples where the available food supply is so exhausted by the rapid and successful reproduction that the animal must migrate or die. Sometimes, also, the very by-products of the animals’ own bodies prove poisonous to a too great concentration of their own species.
  


  
    It is difficult, when watching the little beasts, not to trace human parallels. The greatest danger to a speculative biologist is analogy. It is a pitfall to be avoided—the industry of the bee, the economics of the ant, the villainy of the snake, all in human terms have given us profound misconceptions of the animals. But parallels are amusing if they are not taken too seriously as regards the animal in question, and are downright valuable as regards humans. The routine of changing domination is a case in point. One can think of the attached and dominant human who has captured the place, the property, and the security. He dominates his area. To protect it, he has police who know him and who are dependent on him for a living. He is protected by good clothing, good houses, and good food. He is protected even against illness. One would say that he is safe, that he would have many children, and that his seed would in a short time litter the world. But in his fight for dominance he has pushed out others of his species who were not so fit to dominate, and perhaps these have become wanderers, improperly clothed, ill fed, having no security and no fixed base. These should really perish, but the reverse seems true. The dominant human, in his security, grows soft and fearful. He spends a great part of his time in protecting himself. Far from reproducing rapidly, he has fewer children, and the ones he does have are ill protected inside themselves because so thoroughly protected from without. The lean and hungry grow strong, and the strongest of them are selected out. Having nothing to lose and all to gain, these selected hungry and rapacious ones develop attack rather than defense techniques, and become strong in them, so that one day the dominant man is eliminated and the strong and hungry wanderer takes his place.
  


  
    And the routine is repeated. The new dominant entrenches himself and then softens. The turnover of dominant human families is very rapid, a few generations usually sufficing for their rise and flowering and decay. Sometimes, as in the case of Hearst, the rise and glory and decay take place in one generation and nothing is left. One dominant thing sometimes does survive and that is not even well defined; some quality of the spirit of an individual continues to dominate. Whereas the great force which was Hearst has died before the death of the man and will soon be forgotten except perhaps as a ridiculous and vulgar fable, the spirit and thought of Socrates not only survive, but continue as living entities.
  


  
    There is a strange duality in the human which makes for an ethical paradox. We have definitions of good qualities and of bad; not changing things, but generally considered good and bad throughout the ages and throughout the species. Of the good, we think always of wisdom, tolerance, kindliness, generosity, humility; and the qualities of cruelty, greed, self-interest, graspingness, and rapacity are universally considered undesirable. And yet in our structure of society, the so-called and considered good qualities are invariable concomitants of failure, while the bad ones are the cornerstones of success. A man—a viewing-point man—while he will love the abstract good qualities and detest the abstract bad, will nevertheless envy and admire the person who through possessing the bad qualities has succeeded economically and socially, and will hold in contempt that person whose good qualities have caused failure. When such a viewing-point man thinks of Jesus or St. Augustine or Socrates he regards them with love because they are the symbols of the good he admires, and he hates the symbols of the bad. But actually he would rather be successful than good. In an animal other than man we would replace the term “good” with “weak survival quotient” and the term “bad” with “strong survival quotient.” Thus, man in his thinking or reverie status admires the progression toward extinction, but in the unthinking stimulus which really activates him he tends toward survival. Perhaps no other animal is so torn between alternatives. Man might be described fairly adequately, if simply, as a two-legged paradox. He has never become accustomed to the tragic miracle of consciousness. Perhaps, as has been suggested, his species is not set, has not jelled, but is still in a state of becoming, bound by his physical memories to a past of struggle and survival, limited in his futures by the uneasiness of thought and consciousness.
  


  
    Back on the Western Flyer, Sparky cooked the tuna in a sauce of tomatoes and onions and spices and we ate magnificently. Each rock turned over had not been heavy, but we had turned over many tons of rocks in all. And now the work with the animals had to go on, the preservation and labeling. But we rested and drank a little beer, which in this condition of weariness is rest itself.
  


  
    While we were eating, a boat came alongside and two Indians climbed aboard. Their clothing was better than that of the poor people of the day before. They were, after all, within a day’s canoe trip of La Paz, and some of the veneer of that city had stuck to them. Their clothing was patched and ragged, but at least not falling apart from decay. We asked Sparky and Tiny to bring them a little wine, and after two glasses they became very affable, making us think of the intolerance of the Indian for alcohol. Later it developed that Sparky and Tiny had generously laced the wine with whisky, which proved just the opposite about the Indians’ tolerance for alcohol. None of us could have drunk two tumblers, half whisky and half wine, but these men did and became gay and companionable. They were barefoot and carried the iron harpoons of the region, and in the bottom of their canoe lay a huge fish. Their canoe was typical of the region and was interesting. There are no large trees in the southern part of the Peninsula, hence all the canoes come from the mainland, most of them being made near Mazatlán. They are double-ended canoes carved from a single log of light wood, braced inside with struts. Sometimes a small sail is set, but ordinarily they are paddled swiftly by two men, one at either end. They are seaworthy and fast. The wood inside and out is covered with a thin layer of white or blue plaster, waterproof and very hard. This is made by the people themselves and applied regularly. It is not a paint, but a hard, shell-like plaster, and we could not learn how it is made although this is probably well known to many people. Equipped with one of these canoes, an iron harpoon, a pair of trousers, shirt, and hat, a young man is fairly well set up in life. In fact, the acquiring of a Nayarit canoe will probably give a young man so much security in his own eyes and make him so desirable in the eyes of others that he will promptly get married.
  


  
    It is said so often and in such ignorance that Mexicans are contented, happy people. “They don’t want anything.” This, of course, is not a description of the happiness of Mexicans, but of the unhappiness of the person who says it. For Americans, and probably all northern peoples, are all masses of wants growing out of inner insecurity. The great drive of our people stems from insecurity. It is often considered that the violent interest in little games, the mental rat-mazes of contract bridge, and the purposeful striking of little white balls with sticks, comes from an inner sterility. But more likely it comes from an inner complication. Boredom arises not so often from too little to think about, as from too much, and none of it clear nor clean nor simple. Bridge is a means of forgetting the thousands of little irritations of a mind over-crowded with anarchy. For bridge has a purpose, that of taking as many tricks as possible. The end is clear and very simple. But nothing in the lives of bridge-players is clean-cut, and no ends are defined. And so they retire into some orderly process, even in a game, from the messy complication of their lives. It is possible, although we do not know this, that the poor Mexican Indian is a little less messy in his living, having a baby, spearing a fish, getting drunk, backing a political candidate; each one of these is a clear, free process, ending in a result. We have thought of this in regard to the bribes one sometimes gives to Mexican officials. This is universally condemned by Americans, and yet it is a simple, easy process. A bargain is struck, a price named, the money paid, a graceful compliment exchanged, the service performed, and it is over. He is not your man nor you his. A little process has been terminated. It is rather like the old-fashioned buying and selling for cash or produce.
  


  
    We find we like this cash-and-carry bribery as contrasted with our own system of credits. With us, no bargain is struck, no price named, nothing is clear. We go to a friend who knows a judge. The friend goes to the judge. The judge knows a senator who has the ear of the awarder of contracts. And eventually we sell five carloads of lumber. But the process has only begun. Every member of the chain is tied to every other. Ten years later the son of the awarder of contracts must be appointed to Annapolis. The senator must have traffic tickets fixed for many years to come. The judge has a political lien on your friend, and your friend taxes you indefinitely with friends who need jobs. It would be simpler and cheaper to go to the awarder of contracts, give him one-quarter of the price of the lumber, and get it over with. But that is dishonest, that is a bribe. Everyone in the credit chain eventually hates and fears everyone else. But the bribe-bargain, having no enforcing mechanism, promotes mutual respect and a genuine liking. If the accepter of a bribe cheats you, you will not go to him again and he will soon have to leave the public service. But if he fulfills his contract, you have a new friend whom you can trust.
  


  
    We do not know whether Mexicans are happier than we; it is probable that they are exactly as happy. However, we do know that the channels of their happiness or unhappiness are different from ours, just as their time sense is different. We can invade neither, but it is some gain simply to know that it is so.
  


  
    As the men on our deck continued with what we thought was wine and they probably considered some expensive foreign beverage (it must have tasted bad enough to be very foreign and very expensive), they uncovered a talent for speech we have often noticed in these people. They are natural orators, filling their sentences with graceful forms, with similes and elegant parallels. Our oldest man delivered for us a beautiful political speech. He was an ardent admirer of General Almazán, who was then a candidate for the Mexican presidency. Our Indian likened the General militarily to the god of war, but whether Mars, or Huitzilopochtli, he did not say. In physical beauty the General stemmed from Apollo, not he of the Belvedere, but an earlier, sturdier Apollo. In kindness and forethought and wisdom Almazán was rather above the lesser deities. Our man even touched on the General’s abilities in bed, although how he knew he did not say. We gathered, though, that the General was known and well thought of in this respect by his total feminine constituency. “He is a strong man,” said our orator, holding himself firmly upright by the port stay. One of us interposed, “When he is elected there will be more fish in the sea for the poor people of Mexico.” And the orator nodded wisely. “That is so my friend,” he said. It was later that we learned that General Camacho, the other candidate, had many of the same beautiful qualities as General Almazán. And since he won, perhaps he had them more highly developed. For political virtues always triumph, and when two such colossi as these oppose each other, one can judge their relative excellences only by counting the vote.
  


  
    We had known that sooner or later we must develop an explanation for what we were doing which would be short and convincing. It couldn’t be the truth because that wouldn’t be convincing at all. How can you say to a people who are preoccupied with getting enough food and enough children that you have come to pick up useless little animals so that perhaps your world picture will be enlarged? That didn’t even convince us. But there had to be a story, for everyone asked us. One of us had once taken a long walking trip through the southern United States. At first he had tried to explain that he did it because he liked to walk and because he saw and felt the country better that way. When he gave this explanation there was unbelief and dislike for him. It sounded like a lie. Finally a man said to him, “You can’t fool me, you’re doing it on a bet.” And after that, he used this explanation, and everyone liked and understood him from then on. So with these men we developed our story and stuck to it thereafter. We were collecting curios, we said. These beautiful little animals and shells, while they abounded so greatly here as to be valueless, had, because of their scarcity in the United States, a certain value. They would not make us rich but it was at least profitable to take them. And besides, we liked taking them. Once we had developed this story we never had any more trouble. They all understood us then, and brought us what they thought were rare articles for the collection. They considered that we might get very rich. Thank heaven they do not know that when at last we came back to San Diego the customs fixed a value on our thousands of pickled animals of five dollars. We hope these Indians never find it out; we would go down steeply in their estimations.
  


  
    Our men went away finally a trifle intoxicated, but not forgetting to take an armload of empty tomato cans. They value tin cans very highly.
  


  
    It would not have done to sail for La Paz harbor that night, for the pilot has short hours and any boat calling for him out of his regular hours must pay double. But we wanted very much to get to La Paz; we were out of beer and already the water in our tanks was stale-tasting. It had seemed to us that it was stale when we put it in and time did not improve it. It isn’t likely that we would have died of thirst. The second or third day would undoubtedly have seen us drinking the unpleasant stuff. But there were other reasons why we longed for La Paz. Cape San Lucas had not really been a town, and our crew had convinced itself that it had been a very long time out of touch with civilization. In civilization we think they included some items which, if anything, are attenuated in highly civilized groups. In addition, there is the genuine fascination of the city of La Paz. Everyone in the area knows the greatness of La Paz. You can get anything in the world there, they say. It is a huge place—not of course so monstrous as Guaymas or Mazatlán, but beautiful out of all comparison. The Indians paddle hundreds of miles to be at La Paz on a feast day. It is a proud thing to have been born in La Paz, and a cloud of delight hangs over the distant city from the time when it was the great pearl center of the world. The robes of the Spanish kings and the stoles of bishops in Rome were stiff with the pearls from La Paz. There’s a magic-carpet sound to the name, anyway. And it is an old city, as cities in the West are old, and very venerable in the eyes of Indians of the Gulf. Guaymas is busier, they say, and Mazatlán gayer, perhaps, but La Paz is antigua.
  


  
    The Gulf and Gulf ports have always been unfriendly to colonization. Again and again attempts were made before a settlement would stick. Humans are not much wanted on the Peninsula. But at La Paz the pearl oysters drew men from all over the world. And, as in all concentrations of natural wealth, the terrors of greed were let loose on the city again and again. An event which happened at La Paz in recent years is typical of such places. An Indian boy by accident found a pearl of great size, an unbelievable pearl. He knew its value was so great that he need never work again. In his one pearl he had the ability to be drunk as long as he wished, to marry any one of a number of girls, and to make many more a little happy too. In his great pearl lay salvation, for he could in advance purchase masses sufficient to pop him out of Purgatory like a squeezed watermelon seed. In addition he could shift a number of dead relatives a little nearer to Paradise. He went to La Paz with his pearl in his hand and his future clear into eternity in his heart. He took his pearl to a broker and was offered so little that he grew angry, for he knew he was cheated. Then he carried his pearl to another broker and was offered the same amount. After a few more visits he came to know that the brokers were only the many hands of one head and that he could not sell his pearl for more. He took it to the beach and hid it under a stone, and that night he was clubbed into unconsciousness and his clothing was searched. The next night he slept at the house of a friend and his friend and he were injured and bound and the whole house searched. Then he went inland to lose his pursuers and he was waylaid and tortured. But he was very angry now and he knew what he must do. Hurt as he was he crept back to La Paz in the night and he skulked like a hunted fox to the beach and took out his pearl from under the stone. Then he cursed it and threw it as far as he could into the channel. He was a free man again with his soul in danger and his food and shelter insecure. And he laughed a great deal about it.
  


  
    This seems to be a true story, but it is so much like a parable that it almost can’t be. This Indian boy is too heroic, too wise. He knows too much and acts on his knowledge. In every way, he goes contrary to human direction. The story is probably true, but we don’t believe it; it is far too reasonable to be true.
  


  
    La Paz, the great city, was only a little way from us now, we could almost see its towers and smell its perfume. And it was right that it should be so hidden here out of the world, inaccessible except to the galleons of a small boy’s imagination.
  


  
    While we were anchored at Espiritu Santo Island a black yacht went by swiftly, and on her awninged after-deck ladies and gentlemen in white clothing sat comfortably. We saw they had tall cool drinks beside them and we hated them a little, for we were out of beer. And Tiny said fiercely, “Nobody but a pansy’d sail on a thing like that.” And then more gently, “But I’ve never been sure I ain’t queer.” The yacht went down over the horizon, and up over the horizon climbed an old horror of a cargo ship, dirty and staggering. And she stumbled on toward the channel of La Paz; her pumps must have been going wide open. Later, at La Paz, we saw her very low in the water in the channel. We said to a man on the beach, “She is sinking.” And he replied calmly, “She always sinks.”
  


  
    On the Western Flyer, vanity had set in. Clothing was washed unmercifully. The white tops of caps were laundered, and jeans washed and patted smooth while wet and hung from the stays to dry. Shoes were even polished and the shaving and bathing were deafening. The sweet smell of unguents and hair oils, of deodorants and lotions, filled the air. Hair was cut and combed; the mirror over the washstand behind the deckhouse was in constant use. We regarded ourselves in the mirror with the long contemplative coy looks of chorus girls about to go on stage. What we found was not good, but it was the best we had. Heaven knows what we expected to find in La Paz, but we wanted to be beautiful for it.
  


  
    And in the morning, when we got under way, we washed the fish blood off the decks and put away the equipment. We coiled the lines in lovely spirals and washed all the dishes. It seemed to us we made a rather gallant show, and we hoped that no beautiful yacht was anchored in La Paz. If there were a yacht, we would be tough and seafaring, but if no such contrast was available some of us at least proposed to be not a little jaunty. Even the least naive of us expected Spanish ladies in high combs and mantillas to be promenading along the beach. It would be rather like the opening scene of a Hollywood production of Life in Latin America, with dancers in the foreground and cabaret tables upstage from which would rise a male chorus to sing “I met my love in La Paz—satin and Latin she was.”
  


  
    We assembled on top of the deckhouse, the Coast Pilot open in front of us. Even Tony had succumbed: he wore a gaudy white seaman’s cap with a gold ornament on the front of it which seemed to be a combination of field artillery and submarine service, except that it had an arrow-pierced heart superimposed on it.
  


  
    We have so often admired the literary style and quality of the Coast Pilot that it might be well here to quote from it. In the first place, the compilers of this book are cynical men. They know that they are writing for morons, that if by any effort their descriptions can be misinterpreted or misunderstood by the reader, that effort will be made. These writers have a contempt for almost everything. They would like an ocean and a coastline unchanging and unchangeable; lights and buoys that do not rust and wash away; winds and storms that come at specified times; and, finally, reasonably intelligent men to read their instructions. They are gratified in none of these desires. They try to write calmly and objectively, but now and then a little bitterness creeps in, particularly when they deal with Mexican lights, buoys, and port facilities. The following quotation is from H. O. No. 84, “Sailing Directions for the West Coasts of Mexico and Central America, 1937, Corrections to January 1940,” page 125, under “La Paz Harbor.”
  


  
    

  


  
    La Paz Harbor is that portion of La Paz Channel between the eastern end of El Mogote and the shore in the vicinity of La Paz. El Mogote is a low, sandy, bush-covered peninsula, about 6 miles long, east and west, and 1½ miles wide at its widest part, that forms the northern side of Ensenada de Anpe, a large lagoon. This lagoon lies in a low plain that is covered with a thick growth of trees, bushes, and cactus. The water is shoal over the greater part of the lagoon, but a channel in which there are depths of 2 to 4 fathoms leads from La Paz Harbor to its northwestern part.
  


  
    La Paz Harbor is ½ to ¾ mile wide, but it is nearly filled with shoals through which there is a winding channel with depths of 3 to 4 fathoms. A shoal with depths of only I to 8 feet over it extends northward from the eastern end of El Mogote to within 400 yards of Prieta Point and thus protects La Paz Harbor from the seas caused by northwesterly winds.
  


  
    La Paz Channel, leading between the shoal just mentioned and the mainland, and extending from Prieta Point to abreast the town of La Paz, has a length of about 3½ miles and a least charted depth of 3¼ fathoms, but this depth can not be depended upon. Vessels of 13-foot draft may pass through the channel at any stage of the tide. The channel is narrow, with steep banks on either side, the water in some places shoaling from 3 fathoms to 3 or 4 feet within a distance of 20 yards. The deep water of the channel and the projecting points of the shoals on either side can readily be distinguished from aloft. In 1934 the controlling depth in the channel was reported to be 16 feet.
  


  
    A 9-foot channel, frequently used by coasters, leads across the shoal bank and into La Paz Channel at a position nearly 1 mile south-southeastward of Prieta Point. Caymancito Rock, on the eastern side of La Paz Channel, bearing 129°, leads through this side channel.
  


  
    Beacons—Off Prieta Point, at the entrance to the channel leading to La Paz, there are three beacons consisting of lengths of 3-inch pipe driven into the bottom and extending only a few feet above the surface of the water. They are difficult to make out at high tide in the daytime, and are not lighted at night [here the hatred creeps in subtly].
  


  
    Light Beacons—Three pairs of concrete range beacons, from each of which a light is shown, mark La Paz Channel. The outer range is situated on the shore near the entrance to the channel, about 1 mile southeastward of Prieta Point; the middle range is on a hillside about ¼ mile south-southeastward of Caymancito Rock; and the inner range is situated about ¾ mile northeastward of the municipal pier at La Paz....
  


  
    Harbor Lights—A light is shown from a wooden post 18 feet high and another from a post 20 feet high on the north and south ends, respectively, of the T-head of the municipal pier at La Paz....
  


  
    Anchorage—Vessels waiting for a pilot can anchor southward of Prieta Point in depths of 7 to 10 fathoms. Anchorage can also be taken northward of El Mogote, but it is exposed to wind and sea....
  


  
    The best berth off the town is 200 to 300 yards westward of the pier in a depth of about 3½ fathoms, sand....
  


  
    Pilotage is compulsory for all foreign merchant vessels. Pilots come out in a small motor launch carrying a white flag on which is the letter P, and board incoming vessels in the vicinity of Prieta Point. Although pilots will take vessels in at night, it is not advisable to attempt to enter the harbor after dark.
  


  
    This is a good careful description by men whose main drive is toward accuracy, and they must be driven frantic as man and tide and wave undermine their work. The shifting sands of the channel; the three-inch pipe driven into the bottom; the T-head municipal pier with its lights on wooden posts, none of which has been there for some time; and, last, their conviction that the pilots cannot find the channel at night, make for their curious, cold, tactful statement. We trust these men. They are controlled, and only now and then do their nerves break and a cry of pain escape them thus, in the “Supplement” dated 1940:
  


  
    Page 109, Line 1, for “LIGHTS” read “LIGHT” and for “TWO LIGHTS ARE” read “WHEN THE CANNERY IS IN OPERATION, A LIGHT IS.”
  


  
    Or again:
  


  
    Page 149, Line 2, after “line” add: “two piers project inward from this mole, affording berths for vessels and, except alongside these two piers, the mole is foul with debris and wrecked cranes.”
  


  
    These coast pilots are constantly exasperated; they are not happy men. When anything happens they are blamed, and their writing takes on an austere tone because of it. No matter how hard they work, the restlessness of nature and the carelessness of man are always two jumps ahead of them.
  


  
    We ran happily up under Prieta Point as suggested, and dropped anchor and put up the American flag and under it the yellow quarantine flag. We would have liked to fire a gun, but we had only the ten-gauge shotgun, and its hammer was rusted down. It was only for a show of force anyway; we had never intended it for warlike purposes. And then we sat and waited. The site was beautiful—the highland of Prieta Point and a tower on the hillside. In the distance we could see the beach of La Paz, and it really looked like a Hollywood production, the fine, low buildings close down to the water and trees flanking them and a colored bandstand on the water’s edge. The little canoes of Nayarit sailed by, and the sea was ruffled with a fair breeze. We took some color motion pictures of the scene, but they didn’t come out either.
  


  
    After what seemed a very long time, the little launch mentioned in the Coast Pilot started for us. But it had no white flag with the letter “P.” Like the municipal pier, that was gone. The pilot, an elderly man in a business suit and a dark hat, came stiffly aboard. He had great dignity. He refused a drink, accepted cigarettes, took his position at the wheel, and ordered us on grandly. He looked like an admiral in civilian clothes. He governed Tex with a sensitive hand—a gentle push forward against the air meant “ahead.” A flattened hand patting downward signified “slow.” A quick thumb over the shoulder, “reverse.” He was not a talkative man, and he ran us through the channel with ease, hardly scraping us at all, and signaled our anchor down 250 yards westward of the municipal pier—if there had been one—the choicest place in the harbor.
  


  
    La Paz grew in fascination as we approached. The square, iron-shuttered colonial houses stood up right in back of the beach with rows of beautiful trees in front of them. It is a lovely place. There is a broad promenade along the water lined with benches, named for dead residents of the city, where one may rest oneself.
  


  
    Soon after we had anchored, the port captain, customs man, and agent came aboard. The captain read our papers, which complimented us rather highly, and was so impressed that he immediately assigned us an armed guard—or, rather, three shifts of armed guards—to protect us from theft. At first we did not like this, since we had to pay these men, but we soon found the wisdom of it. For we swarmed with visitors from morning to night; little boys clustered on us like flies, in the rigging and on the deck. And although we were infested and crawling with very poor people and children, we lost nothing; and this in spite of the fact that there were little gadgets lying about that any one of us would have stolen if we had had the chance. The guards simply kept our visitors out of the galley and out of the cabin. But we do not think they prevented theft, for in other ports where we had no guard nothing was stolen.
  


  
    The guards, big pleasant men armed with heavy automatics, wore uniforms that were starched and clean, and they were helpful and sociable. They ate with us and drank coffee with us and told us many valuable things about the town. And in the end we gave each of them a carton of cigarettes, which seemed valuable to them. But they were the reverse of what is usually thought and written of Mexican soldiers—they were clean, efficient, and friendly.
  


  
    With the port captain came the agent, probably the finest invention of all. He did everything for us, provisioned us, escorted us, took us to dinner, argued prices for us in local stores, warned us about some places and recommended others. His fee was so small that we doubled it out of pure gratitude.
  


  
    As soon as we were cleared, Sparky and Tiny and Tex went ashore and disappeared, and we did not see them until late that night, when they came back with the usual presents: shawls and carved cow-horns and colored handkerchiefs. They were so delighted with the exchange (which was then six pesos for a dollar) that we were very soon deeply laden with curios. There were five huge stuffed sea-turtles in one bunk alone, and Japanese toys, combs from New England, Spanish shawls from New Jersey, machetes from Sheffield and New York; but all of them, from having merely lived a while in La Paz, had taken on a definite Mexican flavor. Tony, who does not trust foreigners, stayed aboard, but later even he went ashore for a while.
  


  
    The tide was running out and the low shore east of the town was beginning to show through the shallow water. We gathered our paraphernalia and started for the beach, expecting and finding a fauna new to us. Here on the flats the water is warm, very warm, and there is no wave-shock. It would be strange indeed if, with few exceptions of ubiquitous animals, there should not be a definite change. The base of this flat was of rubble in which many knobs and limbs of old coral were imbedded, making an easy hiding place for burrowing animals. In rubber boots we moved over the flat uncovered by the dropping tide; a silty sand made the water obscure when a rock or a piece of coral was turned over. And as always when one is collecting, we were soon joined by a number of small boys. The very posture of search, the slow movement with the head down, seems to draw people. “What did you lose?” they ask.
  


  
    “Nothing.”
  


  
    “Then what do you search for?” And this is an embarrassing question. We search for something that will seem like truth to us; we search for understanding; we search for that principle which keys us deeply into the pattern of all life; we search for the relations of things, one to another, as this young man searches for a warm light in his wife’s eyes and that one for the hot warmth of fighting. These little boys and young men on the tide flat do not even know that they search for such things too. We say to them, “We are looking for curios, for certain small animals.”
  


  
    Then the little boys help us to search. They are ragged and dark and each one carries a small iron harpoon. It is the toy of La Paz, owned and treasured as tops or marbles are in America. They poke about the rocks with their little harpoons, and now and then a lazing fish which blunders too close feels the bite of the iron.
  


  
    There is a small ghost shrimp which lives on these flats, an efficient little fellow who lives in a burrow. He moves very rapidly, and is armed with claws which can pinch painfully. He retires backward into his hole, so that to come at him from above is to invite his weapons. The little boys solved the problem for us. We offered ten centavos for each one they took. They dug into the rubble and old coral until they got behind the ghost shrimp in his burrow, then, prodding, they drove him outraged from his hole. Then they banged him good to reduce his pinching power. We refused to buy the banged-up ones—they had to get us lively ones. Small boys are the best collectors in the world. Soon they worked out a technique for catching the shrimps with only an occasionally pinched finger, and then the ten-centavo pieces began running out, and an increasing cloud of little boys brought us specimens. Small boys have such sharp eyes, and they are quick to notice deviation. Once they know you are generally curious, they bring amazing things. Perhaps we only practice an extension of their urge. It is easy to remember when we were small and lay on our stomachs beside a tide pool and our minds and eyes went so deeply into it that size and identity were lost, and the creeping hermit crab was our size and the tiny octopus a monster. Then the waving algae covered us and we hid under a rock at the bottom and leaped out at fish. It is very possible that we, and even those who probe space with equations, simply extend this wonder.
  


  
    Among small-boy groups there is usually a stupid one who understands nothing, who brings dull things, rocks and pieces of weed, and pretends that he knows what he does. When we think of La Paz, it is always of the small boys that we think first, for we had many dealings with them on many levels.
  


  
    The profile of this flat was easy to get. The ghost shrimps, called “langustu,” were quite common; our enemy the stinging worm was about, to make us careful of our fingers; the big brittle-stars were there under the old coral, but not in such great masses as at Espíritu Santo. A number of sponges clung to the stones, and small decorated crabs skulked in the interstices. Beautiful purple polyclad worms crawled over lawns of purple tunicates; the giant oyster-like hacha 27 was not often found, but we took a few specimens. There were several growth forms of the common corals 28; the larger and handsomer of the two slim asteroids 29; anemones of at least three types; some club urchins and snails and many hydroids.
  


  
    Some of the exposed snails were so masked with forests of algae and hydroids that they were invisible to us. We found a worm-like fixed gastropod,30 many bivalves, including the long peanut-shaped boring clam 31; large brilliant-orange nudibranchs; hermit crabs; mantids; flatworms which seemed to flow over the rocks like living gelatin; sipunculids; and many limpets. There were a few sun-stars, but not so many or so large as they had been at Cape San Lucas.
  


  
    The little boys ran to and fro with full hands, and our buckets and tubes were soon filled. The ten-centavo pieces had long run out, and ten little boys often had to join a club whose center and interest was a silver peso, to be changed and divided later. They seemed to trust one another for the division. And certainly they felt there was no chance of their being robbed. Perhaps they are not civilized and do not know how valuable money is. The poor little savages seem not to have learned the great principle of cheating one another.
  


  
    The population of small boys at La Paz is tremendous, and we had business dealings with a good part of it. Hardly had we returned to the Western Flyer and begun to lay out our specimens when we were invaded. Word had spread that there were crazy people in port who gave money for things a boy could pick up on the rocks. We were more than invaded—we were deluged with small boys bearing specimens. They came out in canoes, in flatboats, some even swam out, and all of them carried specimens. Some of the things they brought we wanted and some we did not want. There were hurt feelings about this, but no bitterness. Battalions of boys swarmed back to the flats and returned again. The second day little boys came even from the hills, and they brought every conceivable living thing. If we had not sailed the second night they would have swamped the boat. Meanwhile, in our dealings on shore, more small boys were involved. They carried packages, ran errands, directed us (mostly wrongly), tried to anticipate our wishes; but one boy soon emerged. He was not like the others. His shoulders were not slender, but broad, and there was a hint about his face and expression that seemed Germanic or perhaps Anglo-Saxon. Whereas the other little boys lived for the job and the payment, this boy created jobs and looked ahead. He did errands that were not necessary, he made himself indispensable. Late at night he waited, and the first dawn saw him on our deck. Further, the other small boys seemed a little afraid of him, and gradually they faded into the background and left him in charge.
  


  
    Some day this boy will be very rich and La Paz will be proud of him, for he will own the things other people must buy or rent. He has the look and the method of success. Even the first day success went to his head, and he began to cheat us a little. We did not mind, for it is a good thing to be cheated a little; it causes a geniality and can be limited fairly easily. His method was simple. He performed a task, and then, getting each of us alone, he collected for the job so that he was paid several times. We decided we would not use him any more, but the other little boys decided even better than we. He disappeared, and later we saw him in the town, his nose and lips heavily bandaged. We had the story from another little boy. Our financial wizard told the others that he was our sole servant and that we had said that they weren’t to come around any more. But they discovered the lie and waylaid him and beat him very badly. He wasn’t a very brave little boy, but he will be a rich one because he wants to. The others wanted only sweets or a new handkerchief, but the aggressive little boy wishes to be rich, and they will not be able to compete with him.
  


  
    On the evening of our sailing we had rather a sad experience with another small boy. We had come ashore for a stroll, leaving our boat tied to a log on the beach. We walked up the curiously familiar streets and ended, oddly enough, in a bar to have a glass of beer. It was a large bar with high ceilings, and nearly deserted. As we sat sipping our beer we saw a ferocious face scowling at us. It was a very small, very black Indian boy, and the look in his eyes was one of hatred. He stared at us so long and so fiercely that we finished our glasses and got up to go. But outside he fell into step with us, saying nothing. We walked back through the softly lighted streets, and he kept pace. But near the beach he began to pant deeply. Finally we got to the beach and as we were about to untie the skiff he shouted in panic, “Cinco centavos!” and stepped back as from a blow. And then it seemed that we could see almost how it was. We have been the same way trying to get a job. Perhaps the father of this little boy said, “Stupid one, there are strangers in the town and they are throwing money away. Here sits your father with a sore leg and you do nothing. Other boys are becoming rich, but you, because of your sloth, are not taking advantage of this miracle. Señor Ruiz had a cigar this afternoon and a glass of beer at the cantina because his fine son is not like you. When have you known me, your father, to have a cigar? Never. Now go and bring back some little piece of money.”
  


  
    Then that little boy, hating to do it, was burdened with it nevertheless. He hated us, just as we have hated the men we have had to ask for jobs. And he was afraid, too, for we were foreigners. He put it off as long as he could, but when we were about to go he had to ask and he made it very humble. Five centavos. It did seem that we knew how hard it had been. We gave him a peso, and then he smiled broadly and he looked about for something he could do for us. The boat was tied up, and he attacked the water-soaked knot like a terrier, even working at it with his teeth. But he was too little and he could not do it. He nearly cried then. We cast off and pushed the boat away, and he waded out to guide us as far as he could. We felt both good and bad about it; we hope his father bought a cigar and an aguardiente, and became mellow and said to a group of men in that little boy’s hearing, “Now you take Juanito. You have rarely seen such a good son. This very cigar is a gift to his father who has hurt his leg. It is a matter of pride, my friends, to have a son like Juanito.” And we hope he gave Juanito, if that was his name, five centavos to buy an ice and a paper bull with a firecracker inside.
  


  
    No doubt we were badly cheated in La Paz. Perhaps the boatmen cheated us and maybe we paid too much for supplies—it is very hard to know. And besides, we were so incredibly rich that we couldn’t tell, and we had no instinct for knowing when we were cheated. Here we were rich, but in our own country it was not so. The very rich develop an instinct which tells them when they are cheated. We knew a rich man who owned several large office buildings. Once in reading his reports he found that two electric-light bulbs had been stolen from one of the toilets in one of his office buildings. It hurt him; he brooded for weeks about it. “Civilization is dying,” he said. “Whom can you trust any more? This little theft is an indication that the whole people is morally rotten.”
  


  
    But we were so newly rich that we didn’t know, and besides we were a little flattered. The boatmen raised their price as soon as they saw the Sea-Cow wouldn’t work, but as they said, times are very hard and there is no money.
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    THIS was Good Friday, and we scrubbed ourselves and put on our best clothes and went to church, all of us. We were a kind of parade on the way to church, feeling foreign and out of place. In the dark church it was cool, and there were a great many people, old women in their black shawls and Indians kneeling motionless on the floor. It was not a very rich church, and it was old and out of repair. But a choir of small black children made the Stations of the Cross. They sang music that sounded like old Spanish madrigals, and their voices were shrill and sharp. Sometimes they faltered a little bit on the melody, but they hit the end of each line shrieking. When they had finished, a fine-looking young priest with a thin ascetic face and the hot eyes of fervency preached from over their heads. He filled the whole church with his faith, and the people were breathlessly still. The ugly bloody Christs and the simpering Virgins and the over-dressed saints were suddenly out of it. The priest was purer and cleaner and stronger than they. Out of his own purity he seemed to plead for them. After a long time we got up and went out of the dark cool church into the blinding white sunlight.
  


  
    The streets were very quiet on Good Friday, and no wind blew in the trees, the air was full of the day—a kind of hush, as though the world awaited a little breathlessly the dreadful experiment of Christ with death and Hell; the testing in a furnace of an idea. And the trees and the hills and the people seemed to wait as a man waits when his wife is having a baby, expectant and frightened and horrified and half unbelieving.
  


  
    There is no certainty that the Easter of the Resurrection will really come. We were probably literarily affected by the service and the people and their feeling about it, the crippled and the pained who were in the church, the little half-hungry children, the ancient women with eyes of patient tragedy who stared up at the plaster saints with eyes of such pleading. We liked them and we felt at peace with them. And strolling slowly through the streets we thought a long time of these people in the church. We thought of the spirits of kindness which periodically cause them to be fed, a little before they are dropped back to hunger. And we thought of the good men who la bored to cure them of disease and poverty.
  


  
    And then we thought of what they are, and we are—products of disease and sorrow and hunger and alcoholism. And suppose some all-powerful mind and will should cure our species so that for a number of generations we would be healthy and happy? We are the products of our disease and suffering. These are factors as powerful as other genetic factors. To cure and feed would be to change the species, and the result would be another animal entirely. We wonder if we would be able to tolerate our own species without a history of syphilis and tuberculosis. We don’t know.
  


  
    Certain communicants of the neurological conditioning religions practiced by cowardly people who, by narrowing their emotional experience, hope to broaden their lives, lead us to think we would not like this new species. These religionists, being afraid not only of pain and sorrow but even of joy, can so protect themselves that they seem dead to us. The new animal resulting from purification of the species might be one we wouldn’t like at all. For it is through struggle and sorrow that people are able to participate in one another—the heartlessness of the healthy, well-fed, and unsorrowful person has in it an infinite smugness.
  


  
    

  


  
    On the water’s edge of La Paz a new hotel was going up, and it looked very expensive. Probably the airplanes will bring week-enders from Los Angeles before long, and the beautiful poor bedraggled old town will bloom with a Floridian ugliness.
  


  
    Hearing a burst of chicken voices, we looked over a mud wall and saw that there were indeed chickens in the yard behind it. We asked then of a woman if we might buy several. They could be sold, she said, but they were not what one calls “for sale.” We entered her yard. One of the proofs that they were not for sale was that we had to catch them ourselves. We picked out two which looked a little less muscular than the others, and went for them. Whatever has been said, true or not, of the indolence of the Lower Californian is entirely untrue of his chickens. They were athletes, highly trained both in speed and in methods of escape. They could run, fly, and, when cornered, disappear entirely and re-materialize in another part of the yard. If the owner did not want to catch them, that hesitancy was not shared by the rest of La Paz. People and children came from everywhere; a mob collected, first to give excited advice and then to help. A pillar of dust arose out of that yard. Small boys hurled themselves at the chickens like football-players. We were bound to catch them sooner or later, for as one group became exhausted, another took up the chase. If we had played fair and given those chickens rest periods, we would never have caught them. But by keeping at them, we finally wore them down and they were caught, completely exhausted and almost shorn of their feathers. Everyone in the mob felt good and happy then and we paid for the chickens and left.
  


  
    On board it was Sparky’s job to kill them, and he hated it. But finally he cut their heads off and was sick. He hung them over the side to bleed and a boat came along and mashed them flat against our side. But even then they were tough. They had the most highly developed muscles we have ever seen. Their legs were like those of ballet dancers and there was no softness in their breasts. We stewed them for many hours and it did no good whatever. We were sorry to kill them, for they were gallant, fast chickens. In our country they could easily have got scholarships in one of our great universities and had collegiate careers, for they had spirit and fight and, for all we know, loyalty.
  


  
    On the afternoon tide we were to collect on El Mogote, a low sandy peninsula with a great expanse of shallows which would be exposed at low tide. The high-tide level was defined by a heavy growth of mangrove. The area was easily visible from our anchorage, and the sand was smooth and not filled with rubble or stones or coral. A tall handsome boy of about nineteen had been idling about the Western Flyer. He had his own canoe, and he offered to paddle us to the tide flats. This boy’s name was Raúl Velez; he spoke some English and was of great service to us, for his understanding was quick and he helped valuably at the collecting. He told us the local names of many of the animals we had taken; “cornuda” was the hammer-head shark; “barco,” the red snapper; “caracol,” and also “burral”, all snails in general, but particularly the large conch. Urchins were called “erizo” and sea-fans, “abanico.” “Bromas” were barnacles and “hacha” the pinna, or large clam.
  


  
    The sand flats were very interesting. We dug up a number of Dentaliums of two species, the first we had found. These animals, which look like slender curved teeth, belong to a small class of mollusks, little known popularly, called “tooth shells.”
  


  
    On the shallow bottom, attached to very small stones, we found little anemones of three types. There were also sand anemones,32 in long filthy-looking gray cases when they were dug out. But when they were imbedded in the bottom and ex-panded, they looked like lovely red and purple flowers. A great number of small black cucumbers of a type we had not taken crawled on the bottom, as well as one large pepper-and-salt cucumber. We found many heart-urchins, two species of the ordinary ophiurans (brittle-stars), and one burrowing ophiuran. Sponges and tunicates were fastened to the insecure footing of very small stones, but since there is probably very little churning of water on the tide flats, they were safe enough. There were flat worms of several species; stinging worms, peanut worms, echiuroid worms, and what in the collecting notes are listed rather tiredly as “worms.” We took one specimen of the sea-whip, a rather spectacular colony of animals looking exactly like a long white whip. The lower portion is a horny stalk and the upper part consists of zooids carrying on their own life processes but connected by a series of canals which unite their body cavities with the main stalk.
  


  
    As the tide came up we moved upward in the intertidal toward the mangrove trees, and the foul smell of them reached us. They were in bloom, and the sharp sweet smell of their flowers, combined with the filthy odor of the mud about their roots, was sickening. But they are fascinating to look into. Huge hermit crabs seem to live among their stilted roots; the black mud, product of the root masses, swarms as a meeting place for land and sea animals. Flies and insects in great numbers crawl and buzz about the mud, and the scavenging hermit crabs steal secretly in and out and even climb into the high roots.
  


  
    We suppose it is the combination of foul odor and the impenetrable quality of the mangrove roots which gives one a feeling of dislike for these salt-water-eating bushes. We sat quietly and watched the moving life in the forests of the roots, and it seemed to us that there was stealthy murder everywhere. On the surf-swept rocks it was a fierce and hungry and joyous killing, committed with energy and ferocity. But here it was like stalking, quiet murder. The roots gave off clicking sounds, and the odor was disgusting. We felt that we were watching something horrible. No one likes the mangroves. Raúl said that in La Paz no one loved them at all.
  


  
    On the level flats the tide covers the area very quickly. We waded out to a wrecked boat lying turned over on the sand, and took a number of barnacles from the rotten wood and even from the rusted engine. It was a good rich collecting day, and it had been a curiously emotional day beginning with the church. Sometimes one has a feeling of fullness, of warm wholeness, wherein every sight and object and odor and experience seems to key into a gigantic whole. That day even the mangrove was part of it. Perhaps among primitive peoples the human sacrifice has the same effect of creating a wholeness of sense and emotion—the good and bad, beautiful, ugly, and cruel all welded into one thing. Perhaps a whole man needs this balance. And we had been as excited at finding the Dentaliums as though they had been nuggets of gold.
  


  
    Raúl had a La Paz harpoon in his canoe, and we bought it from him, hoping to bring it home. It was a shaft of iron with a ring on one end for the line and a point and hinged barb at the other. A little circle of cord holds the barb against the shaft until the friction of the flesh of the victim pushes the cord free and allows the barb to open out inside the flesh. We wanted to keep this harpoon, but we lost it in a manta ray later. At this reading, there are many manta rays in the Gulf cruising about with our harpoons in their hides.
  


  
    We also wanted one of the Nayarit canoes to take back, for they are light and of shallow draft, ideal for collecting in the lagoons and seaworthy even in rough water. But no one would sell a canoe. They came from too far away and were too well loved. Some very old ones were solid with braces and patches.
  


  
    It was dusk when we came back to the Western Flyer, and the deck was filled with waiting little boys holding mashed and mangled specimens of all kinds. We bought what we needed and then we bought a lot of things we didn’t need. The boys had waited a long time for us, under the stern eye of our military man. And it was interesting to see how our soldier loved the ragged little boys of La Paz. When they got out of hand or ran too fast over the deck, he cautioned them, but there was none of the bluster of the policeman. And had we not been just to the little boys, he would have joined them; for they were his people and our great wealth would not have deflected him from them. He wore his automatic, but it was only a badge with no show of force about it, and when he entered the galley or sat down with us he removed the gun belt and hung it up. We liked the tone of voice he used on the boys. It had dignity and authority but no bullying quality, and the boys of the town seemed to respect him without fearing him.
  


  
    Once when a little boy practiced the most ancient trick in the list of boy skulduggery—that of removing a specimen and selling it again—the soldier spoke to him shortly with contempt, and that boy lost his standing and even his friends.
  


  
    One boy had, on a light harpoon, a fish which looked something like the puffers—a gray and black fish with a large flat head. When we wished to buy it he refused, saying that a man had commissioned him to get this fish and he was to receive ten centavos for it because the man wanted to poison a cat. This was the botete, and our first experience with it. It is thought in La Paz that the poison concentrates in the liver and this part is used for poisoning small animals and even flies. We did not make this test, but we found botete everywhere in the warm shallow waters of the Gulf. Probably he is the most prevalent fish of all in lagoons and eel-grass flats. He lies on the bottom, and his marking makes him nearly invisible. Sometimes he lies in a small cleared place in eel-grass or in a slight depression on the silt bottom which indicates, but does not prove, that he has a fairly permanent resting-place to which he returns. When one is wading in the shallows, botete lies quiet until he is nearly stepped on before he streaks away, drawing a cloud of disturbed mud after him.
  


  
    In the press of collecting and preserving, we neglected to dissect the stomach of this fish, so we do not know what he eats.
  


  
    The literature on botete is scattered and hard to come by. Members of his genus, having his poisonous qualities, are distributed all over the world where there are shallows of warm water. Since this fish is very dangerous to eat and is so widely found, it is curious that so little has been written about it. Eating him almost invariably causes death in agony. If he were rare, it would be understandable why he has been so little discussed. But more has been written about some of the seldom-seen fishes of the great depths than of this deadly little botete. We were fascinated with him and took a number of specimens. Following are some of the few reports available on his nature and mis demeanors. We still do not know whether he kills flies.
  


  
    From Herre 33 we learn that “In at least two or three of the sub-orders the flesh nearly always is not only thin, hard, often bitter and usually unpalatable, but also contains poisonous alkaloids. These produce the disease known as ciguatera, in which the nervous system is attacked and violent gastric disturbances, paralysis, and death may follow.”
  


  
    On page 423 he discusses the Balistidae, or trigger-fish such as the Gulf puerco: “Although seen in fish markets throughout the Orient, none of the Balistidae are much used as human food. In some localities of the Philippines, those of moderate size are eaten, but their sale here should be forbidden as their flesh is always more or less poisonous. In such places as Cuba and Mauritius they are not allowed in the markets as they are known to cause ciguatera.
  


  
    “Francis Day says (Fishes of India, 1878, p. 686) : ‘Dr. Meunier, at Mauritius, considers that the poisonous flesh acts primarily on the nervous tissue of the stomach, causing violent spasms of that organ and, shortly afterwards, of all the muscles of the body. The frame becomes wracked with spasms, the tongue thickened, the eye fixed, the breathing laborious, and the patient expires in a paroxysm of extreme suffering. The first remedy to be given is a strong emetic, and subsequently oils and demulcents to allay irritability.‘
  


  
    “In his account of the backboned animals of Abyssinia Rüppel states that Balistes flavomarginatus is very common in the Red Sea at Djetta, where it is often brought to market, although only pilgrims who do not know the quality of the flesh will buy it. He goes on to say that as a whole the Balistidae not only have a bad taste, but also are unwholesome as food.”
  


  
    Referring to the Tetraodontidae, page 479, Herre uses the name batete, or botete, as used in most Philippine languages. “This dangerous group of fishes,” he says, “is widely distributed in warm seas all over the world and is common throughout the Philippines. Although most people are more or less aware of the poisonous properties of the flesh, it is eaten in practically every Philippine fishing village and not a year goes by without several deaths from this cause.
  


  
    “A Japanese investigator (I have been unable to obtain a copy of his paper, which appeared in Archiv für Pathologie und Pharmacologie) has studied carefully the alkaloid present in the flesh of the Tetraodontidae and finds it to be very near to muscarine, the active poisonous principle of Amanita muscaria and other fungi. It is a tasteless, odorless, and very poisonous crystalline alkaloid.”
  


  
    He goes on to state that the natives consider the gall-bladder, the milt, and the eggs to be particularly poisonous. But in La Paz it was the liver which was thought to be the most poisonous part. Only the liver was used to poison animals and flies, although this might be because the liver was more attractive as bait than other portions.
  


  
    Herre continues on page 488 concerning Tetraodon: “The Medical Journal of Australia under the date of December 1, 1923, tells of two Malays who ate of a species of Tetraodon although warned of the danger. They ate at noon with no serious effects, but on eating some for supper they were taken violently ill, one dying in an hour, the other about three hours later.” Of the Diodontidae, page 503 (the group to which the puffer fish belong): “The fishes of this family have a well-deserved reputation for being poisonous and their flesh should never be eaten.”
  


  
    Botete is sluggish, fairly slow, unarmored, and not very clever at either concealment, escape, or attack. It is amusing but valueless to speculate anthropomorphically in the chicken-egg manner regarding the relationship between his habits and his poison. Did he develop poison in his flesh as a protection in lieu of speed and cleverness, or being poisonous and quite unattractive, was he able to “let himself go,” to abandon speed and cleverness? The protected human soon loses his power of defense and attack. Perhaps botete, needing neither brains nor tricks nor techniques to protect himself except from a man who wants to poison a cat, has become a frump.
  


  
    

  


  
    In the evening Tiny returned to the Western Flyer, having collected some specimens of Phthirius pubis, but since he made no notes in the field, he was unable or unwilling to designate the exact collecting station. His items seemed to have no unusual qualities but to be members of the common species so widely distributed throughout the world.
  


  
    We were to sail in the early morning, and that night we walked a little in the dim-lighted streets of La Paz. And we wondered why so much of the Gulf was familiar to us, why this town had a “home” feeling. We had never seen a town which even looked like La Paz, and yet coming to it was like returning rather than visiting. Some quality there is in the whole Gulf that trips a trigger of recognition so that in fantastic and exotic scenery one finds oneself nodding and saying inwardly, “Yes, I know.” And on the shore the wild doves mourn in the evening and then there comes a pang, some kind of emotional jar, and a longing. And if one followed his whispering impulse he would walk away slowly into the thorny brush following the call of the doves. Trying to remember the Gulf is like trying to re-create a dream. This is by no means a sentimental thing, it has little to do with beauty or even conscious liking. But the Gulf does draw one, and we have talked to rich men who own boats, who can go where they will. Regularly they find themselves sucked into the Gulf. And since we have returned, there is always in the backs of our minds the positive drive to go back again. If it were lush and rich, one could understand the pull, but it is fierce and hostile and sullen. The stone mountains pile up to the sky and there is little fresh water. But we know we must go back if we live, and we don’t know why.
  


  
    Late at night we sat on the deck. They were pumping water out of the hold of the trading boat, preparing her to float and flounder away to Guaymas for more merchandise. But La Paz was asleep; not a soul moved in the streets. The tide turned and swung us around, and in the channel the ebbing tide whispered against our hull and we heard the dogs of La Paz barking in the night.
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    March 23
  


  
    

  


  
    WE SAILED in the morning. The mustached old pilot came aboard and steered us out, then bowed deeply and stepped into the launch which had followed us. The sea was calm and very blue, almost black-blue, as we turned northward along the coast. We wished to stop near San José Island as our next collecting station. It was good to be under way again and good to be out from under the steady eyes of those ubiquitous little boys who waited interminably for us to do something amusing.
  


  
    In mid-afternoon we came to anchorage at Amortajada Bay on the southwest tip of San José Island. A small dark islet had caught our attention as we came in. For although the day was bright this islet, called Cayo on the map, looked black and mysterious. We had a feeling that something strange and dark had happened there or that it was the ruined work of men’s hands. Cayo is only a quarter of a mile long and a hundred yards wide. Its northern end is a spur and its southern end a flat plateau about forty feet high. Even in the distance it had a quality which we call “burned.” One knows there will be few animals on a “burned” coast; that animals will not like it, will not be successful there. Even the algae will be like lost colonists. Whether or not this is the result of a deadly chemistry we cannot say. But we can say that it is possible, after long collecting, to recognize a shore which is “burned” even if it is so far away that details cannot be seen.
  


  
    Cayo lay about a mile and a half from our anchorage and seemed to blacken even the air around it. This was the first time that the Sea-Cow could have been of great service to us. It was for just such occasions that we had bought it. We were kind to it that day—selfishly of course. We said nice things about it and put it tenderly on the stern of the skiff, pretending to ourselves that we expected it to run, that we didn’t dream it would not run. But it would not. We rowed the boat—and the Sea-Cow—to Cayo Islet. There is so much that is strange about this islet that we will set much of it down. It is nearly all questions, but perhaps someone reading this may know the answers and tell us. There is no landing place; all approaches are strewn with large sea-rounded boulders which even in fairly still water would beat the bottom out of a boat. On its easterly side, the one we approached, a cliff rises in back of a rocky beach and there are a number of shallow caves in the cliffside. Set in the great boulders in the intertidal zone there are large iron rings and lengths of big chain, but so rusted and disintegrated that they came off in our hands. Also, set in the cliff six to eight feet above the beach, are other iron rings with loops eight inches in diameter. They look very old, but the damp air of the Gulf and the rapid oxidation caused by it make it impossible to say exactly how old they are. In the shallow caves in the cliff there were evidences of many fires’ having been built, and piled about the fireplaces, some old and some fresh, were not only thousands of clam-shells but turtle-shells also, as though these animals had been brought here to be smoked. A heap of fairly fresh diced turtle-meat lay beside one of the fireplaces. The mysterious quality of all this lies here. There are no clams in this immediate vicinity and turtles do not greatly abound. There is no wood whatever on the island with which to build fires; it would have to be brought here. There is no water whatever. And once arrived, there is no anchorage. Why people would bring clams and turtles and wood and water to an islet where there was no protection we do not know. A mile and a half away they could have beached easily and have found both wood and water. It is a riddle we cannot answer, just as we can think of no reason for the big iron rings. They could not have been for fastening a big boat to, since there is no safe water for a boat to lie in and no cove protection from wind and storm. We are very curious about this. We climbed the cliff by a trail that was well beaten in a crevice and on the flat top found a sparse growth of brown grass and some cactus. Nothing more. On the southernmost end of the cliff sat one large black crow who shrieked at us with dislike, and when we approached flew off and disappeared in the direction of San José Island.
  


  
    The cliffs were light buff in color, and the grass light brown. It is impossible to say why distance made Cayo look black. Boulders and fixed stones of the reef were of a reddish igneous rock and the island, like the whole region, was volcanic in origin.
  


  
    Collecting on the rocks we found, as we knew we would, a sparse and unhappy fauna. The animals were very small. Heliaster, the sun-star of which there were a few, was small and pale in color. There were anemones, a few sea-cucumbers, and a few sea-rabbits. The one animal which seemed to like Cayo was Sally Lightfoot. These beautiful crabs crawled on the rocks and dominated the life of the region. We took a few Aletes (worm-like snails) and some serpulid worms, two or three types of snails, and a few isopods and beach-hoppers.
  


  
    The tide came up and endangered our boat, which we had balanced on top of a boulder, and we rowed back toward the Western Flyer, one of us in the stern pulling with a quiet fury on the starting rope of the Sea-Cow. We wished we had left it dangling by its propeller on one of the cliff rings, and its evil and mysterious magneto would have liked that too.
  


  
    As soon as we pulled away, Cayo looked black again, and we hope someone can tell us something about this island.
  


  
    Back on the Western Flyer we asked Tex to take the Sea-Cow apart down to the tiniest screw and to find out in truth, once for all, whether its failure were metaphysical or something which could be fixed. This he did, under a deck-light. When he put it together and attached it to the boat, it ran perfectly and he went for a cruise with it. Now at last we felt we had an outboard motor we could depend on.
  


  
    We were anchored quite near San José Island and that night we were visited by little black beetle-like flies which bit and left a stinging, itching burn. Covering ourselves did not help, for they crawled down inside our bedding and bit us unmercifully. Being unable to sleep, we talked and Tiny told us a little of his career, which, if even part of it is true, is one of the most decoratively disreputable sagas we have ever heard. It is with sadness that we do not include some of it, but certain members of the general public are able to keep from all a treatise on biology unsurpassed in our experience. The great literature of this kind is kept vocal by the combined efforts of Puritans and postal regulations, and so the saga of Tiny must remain unwritten.
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    March 24, Easter Sunday
  


  
    

  


  
    THE beach was hot and yellow. We swam, and then walked along on the sand and went inland along the ridge between the beach and a large mangrove-edged lagoon beyond. On the lagoon side of the ridge there were thousands of burrows, presumably of large land-crabs, but it was hopeless to dig them out. The shores of the lagoon teemed with the little clicking bubbling fiddler crabs and estuarian snails. Here we could smell the mangrove flowers without the foul root smell, and the odor was fresh and sweet, like that of new-cut grass. From where we waded there was a fine picture, still reflecting water and the fringing green mangroves against the burnt red-brown of the distant mountains, all like some fantastic Doré drawing of a pressed and embattled heaven. The air was hot and still and the lagoon rippleless. Now and then the surface was ringed as some lagoon fish came to the air. It was a curious quiet resting-place and perhaps because of the quiet we heard in our heads the children singing in the church at La Paz. We did not collect strongly or very efficiently, but rather we half dozed through the day, thinking of old things, each one in himself. And later we discussed manners of thinking and methods of thinking, speculation which is not stylish any more. On a day like this the mind goes outward and touches in all directions. We discussed intellectual methods and approaches, and we thought that through inspection of thinking technique a kind of purity of approach might be consciously achieved—that non-teleological or “is” thinking might be substituted in part for the usual cause-effect methods.
  


  
    The hazy Gulf, with its changes of light and shape, was rather like us, trying to apply our thoughts, but finding them always pushed and swayed by our bodies and our needs and our satieties. It might be well here to set down some of the discussions of non-teleological thinking.
  


  
    During the depression there were, and still are, not only destitute but thriftless and uncareful families, and we have often heard it said that the county had to support them because they were shiftless and negligent. If they would only perk up and be somebody everything would be all right. Even Henry Ford in the depth of the depression gave as his solution to that problem, “Everybody ought to roll up his sleeves and get to work.”
  


  
    This view may be correct as far as it goes, but we wonder what would happen to those with whom the shiftless would exchange places in the large pattern—those whose jobs would be usurped, since at that time there was work for only about seventy percent of the total employable population, leaving the remainder as government wards.
  


  
    This attitude has no bearing on what might be or could be if so-and-so happened. It merely considers conditions “as is.” No matter what the ability or aggressiveness of the separate units of society, at that time there were, and still there are, great numbers necessarily out of work, and the fact that those numbers comprised the incompetent or maladjusted or unlucky units is in one sense beside the point. No causality is involved in that; collectively it’s just “so”; collectively it’s related to the fact that animals produce more offspring than the world can support. The units may be blamed as individuals, but as members of society they cannot be blamed. Any given individual very possibly may transfer from the underprivileged into the more fortunate group by better luck or by improved aggressiveness or competence, but all cannot be so benefited whatever their strivings, and the large population will be unaffected. The seventy-thirty ratio will remain, with merely a reassortment of the units. And no blame, at least no social fault, imputes to these people; they are where they are “because” natural conditions are what they are. And so far as we selfishly are concerned we can rejoice that they, rather than we, represent the low extreme, since there must be one.
  


  
    So if one is very aggressive he will be able to obtain work even under the most sub-normal economic conditions, but only because there are others, less aggressive than he, who serve in his stead as potential government wards. In the same way, the sight of a half-wit should never depress us, since his extreme, and the extreme of his kind, so affects the mean standard that we, hatless, coatless, often bewhiskered, thereby will be regarded only as a little odd. And similarly, we cannot justly approve the success manuals that tell our high school graduates how to get a job—there being jobs for only half of them!
  


  
    This type of thinking unfortunately annoys many people. It may especially arouse the anger of women, who regard it as cold, even brutal, although actually it would seem to be more tender and understanding, certainly more real and less illusion ary and even less blaming, than the more conventional methods of consideration. And the value of it as a tool in increased understanding cannot be denied.
  


  
    As a more extreme example, consider the sea-hare Tethys, a shell-less, flabby sea-slug, actually a marine snail, which may be seen crawling about in tidal estuaries, somewhat resembling a rabbit crouched over. A California biologist estimated the number of eggs produced by a single animal during a single breeding season to be more than 478 million. And the adults sometimes occur by the hundred! Obviously all these eggs cannot mature, all this potential cannot, must not, become reality, else the ocean would soon be occupied exclusively by sea-hares. There would be no kindness in that, even for the sea-hares themselves, for in a few generations they would overflow the earth; there would be nothing for the rest of us to eat, and nothing for them unless they turned cannibal. On the average, probably no more than the biblical one or two attain full maturity. Somewhere along the way all the rest will have been eaten by predators whose life cycle is postulated upon the presence of abundant larvae of sea-hares and other forms as food—as all life itself is based on such a postulate. Now picture the combination mother-father sea-hare (the animals are hermaphroditic, with the usual cross-fertilization) parentally blessing its offspring with these words: “Work hard and be aggressive, so you can grow into a nice husky Tethys like your ten-pound parent.” Imagine it, the hypocrite, the illusionist, the Pollyanna, the genial liar, saying that to its millions of eggs en masse, with the dice loaded at such a ratio! Inevitably, 99.999 percent are destined to fall by the wayside. No prophet could foresee which specific individuals are to survive, but the most casual student could state confidently that no more than a few are likely to do so; any given individual has almost no chance at all—but still there is the “almost,” since the race persists. And there is even a semblance of truth in the parent sea-hare’s admonition, since even here, with this almost infinitesimal differential, the race is still to the swift and/or to the lucky.
  


  
    What we personally conceive by the term “teleological thinking,” as exemplified by the notion about the shiftless unemployed, is most frequently associated with the evaluating of causes and effects, the purposiveness of events. This kind of thinking considers changes and cures—what “should be” in the terms of an end pattern (which is often a subjective or an anthropomorphic projection); it presumes the bettering of conditions, often, unfortunately, without achieving more than a most superficial understanding of those conditions. In their sometimes intolerant refusal to face facts as they are, teleological notions may substitute a fierce but ineffectual attempt to change conditions which are assumed to be undesirable, in place of the understanding-acceptance which would pave the way for a more sensible attempt at any change which might still be indicated.
  


  
    Non-teleological ideas derive through “is” thinking, associated with natural selection as Darwin seems to have understood it. They imply depth, fundamentalism, and clarity—see—ing beyond traditional or personal projections. They consider events as outgrowths and expressions rather than as results; conscious acceptance as a desideratum, and certainly as an all-important prerequisite. Non-teleological thinking concerns itself primarily not with what should be, or could be, or might be, but rather with what actually “is”—attempting at most to answer the already sufficiently difficult questions what or how, instead of why.
  


  
    An interesting parallel to these two types of thinking is afforded by the microcosm with its freedom or indeterminacy, as contrasted with the morphologically inviolable pattern of the macrocosm. Statistically, the electron is free to go where it will. But the destiny pattern of any aggregate, comprising uncount able billions of these same units, is fixed and certain, however much that inevitability may be slowed down. The eventual disintegration of a stick of wood or a piece of iron through the departure of the presumably immortal electrons is assured, even though it may be delayed by such protection against the operation of the second law of thermodynamics as is afforded by painting and rustproofing.
  


  
    Examples sometimes clarify an issue better than explanations or definitions. Here are three situations considered by the two methods.
  


  
    A. Why are some men taller than others?
  


  
    Teleological “answer”: because of the underfunctioning of the growth-regulating ductless glands. This seems simple enough. But the simplicity is merely a function of inadequacy and incompleteness. The finality is only apparent. A child, being wise and direct, would ask immediately if given this answer: “Well, why do the glands underfunction?” hinting instantly towards non-teleological methods, or indicating the rapidity with which teleological thinking gets over into the stalemate of first causes.
  


  
    In the non-teleological sense there can be no “answer.” There can be only pictures which become larger and more significant as one’s horizon increases. In this given situation, the steps might be something like this:

    
      1. Variation is a universal and truly primitive trait. It occurs in any group of entities—razor blades, measuring-rods, rocks, trees, horses, matches, or men.
    


    
      2. In this case, the apropos variations will be towards shortness or tallness from a mean standard—the height of adult men as determined by the statistics of measurements, or by common-sense observation.
    


    
      3. In men varying towards tallness there seems to be a constant relation with an underfunctioning of the growth-regulating ductless glands, of the sort that one can be regarded as an index of the other.
    


    
      4. There are other known relations consistent with tallness, such as compensatory adjustments along the whole chain of endocrine organs. There may even be other factors, separately not important or not yet discovered, which in the aggregate may be significant, or the integration of which may be found to wash over some critical threshold.
    


    
      5. The men in question are taller “because” they fall in a group within which there are the above-mentioned relations. In other words, “they’re tall because they’re tall.”
    

  


  
    This is the statistical, or “is,” picture to date, more complex than the teleological “answer”—which is really no answer at all —but complex only in the sense that reality is complex; actually simple, inasmuch as the simplicity of the word “is” can be comprehended.
  


  
    Understandings of this sort can be reduced to this deep and significant summary: “It’s so because it’s so.” But exactly the same words can also express the hasty or superficial attitude. There seems to be no explicit method for differentiating the deep and participating understanding, the “all-truth” which admits infinite change or expansion as added relations become apparent, from the shallow dismissal and implied lack of further interest which may be couched in the very same words.
  


  
    

  


  
    B. Why are some matches larger than others?
  


  
    Examine similarly a group of matches. At first they seem all to be of the same size. But to turn up differences, one needs only to measure them carefully with calipers or to weigh them with an analytical balance. Suppose the extreme comprises only a .001 percent departure from the mean (it will be actually much more); even so slight a differential we know can be highly significant, as with the sea-hares. The differences will group into plus-minus variations from a hypothetical mean to which not one single example will be found exactly to conform. Now the ridiculousness of the question becomes apparent. There is no particular reason. It’s just so. There may be in the situation some factor or factors more important than the others: owing to the universality of variation (even in those very factors which “cause” variation), there surely will be, some even predominantly so. But the question as put is seen to be beside the point. The good answer is: “It’s just in the nature of the beast.” And this needn’t imply belittlement; to have understood the “nature” of a thing is in itself a considerable achievement.
  


  
    But if the size variations should be quite obvious—and especially if uniformity were to be a desideratum—then there might be a particularly dominant “causative” factor which could be searched out. Or if a person must have a stated “cause”—and many people must, in order to get an emotional understanding, a sense of relation to the situation and to give a name to the thing in order to “settle” it so it may not bother them any more —he can examine the automatic machinery which fabricates the products, and discover in it the variability which results in variation in the matches. But in doing so, he will become involved with a larger principle or pattern, the universality of variation, which has little to do with causality as we think of it.
  


  
    

  


  
    C. Leadership.
  


  
    The teleological notion would be that those in the forefront are leaders in a given movement and actually direct and consciously lead the masses in the sense that an army corporal orders “Forward march” and the squad marches ahead. One speaks in such a way of church leaders, of political leaders, and of leaders in scientific thought, and of course there is some limited justification for such a notion.
  


  
    Non-teleological notion: that the people we call leaders are simply those who, at the given moment, are moving in the direction behind which will be found the greatest weight, and which represents a future mass movement.
  


  
    For a more vivid picture of this state of affairs, consider the movements of an ameba under the microscope. Finger-like processes, the pseudopodia, extend at various places beyond the confines of the chief mass. Locomotion takes place by means of the animal’s flowing into one or into several adjacent pseudopodia. Suppose that the molecules which “happened” to be situated in the forefront of the pseudopodium through which the animal is progressing, or into which it will have flowed subsequently, should be endowed with consciousness and should say to themselves and to their fellows: “We are directly leading this great procession, our leadership ‘causes’ all the rest of the population to move this way, the mass follows the path we blaze.” This would be equivalent to the attitude with which we commonly regard leadership.
  


  
    

  


  
    As a matter of fact there are three distinct types of thinking, two of them teleological. Physical teleology, the type we have been considering, is by far the commonest today. Spiritual teleology is rare. Formerly predominant, it now occurs metaphysi cally and in most religions, especially as they are popularly understood (but not, we suspect, as they were originally enunciated or as they may still be known to the truly adept). Occasionally the three types may be contrasted in a single problem. Here are a couple of examples:
  


  
    (1) Van Gogh’s feverish hurrying in the Arles epoch, culminating in epilepsy and suicide.
  


  
    Teleological “answer”: Improper care of his health during times of tremendous activity and exposure to the sun and weather brought on his epilepsy out of which discouragement and suicide resulted.
  


  
    Spiritual teleology: He hurried because he innately foresaw his imminent death, and wanted first to express as much of his essentiality as possible.
  


  
    Non-teleological picture: Both the above, along with a good many other symptoms and expressions (some of which could probably be inferred from his letters), were parts of his essentiality, possibly glimpsable as his “lust for life.”
  


  
    (2) The thyroid-neurosis syndrome.
  


  
    Teleological “answer”: Over-activity of the thyroid gland irritates and over-stimulates the patient to the point of nervous breakdown.
  


  
    Spiritual teleology: The neurosis is causative. Something psychically wrong drives the patient on to excess mental irritation which harries and upsets the glandular balance, especially the thyroid, through shock-resonance in the autonomic system, in the sense that a purely psychic shock may spoil one’s appetite, or may even result in violent illness. In this connection, note the army’s acceptance of extreme homesickness as a reason for disability discharge.
  


  
    Non-teleological picture: Both are discrete segments of a vicious circle, which may also include other factors as additional more or less discrete segments, symbols or maybe parts of an underlying but non-teleological pattern which comprises them and many others, the ramifications of which are n, and which has to do with causality only reflectedly.
  


  
    Teleological thinking may even be highly fallacious, especially where it approaches the very superficial but quite common post hoc, ergo propter hoc pattern. Consider the situation with reference to dynamiting in a quarry. Before a charge is set off, the foreman toots warningly on a characteristic whistle. People living in the neighborhood come to associate the one with the other, since the whistle is almost invariably followed within a few seconds by the shock and sound of an explosion for which one automatically prepares oneself. Having experienced this many times without closer contact, a very naive and unthinking person might justly conclude not only that there was a cause-effect relation, but that the whistle actually caused the explosion. A slightly wiser person would insist that the explosion caused the whistle, but would be hard put to explain the transposed time element. The normal adult would recognize that the whistle no more caused the explosion than the explosion caused the whistle, but that both were parts of a larger pattern out of which a “why” could be postulated for both, but more immediately and particularly for the whistle. Determined to chase the thing down in a cause-effect sense, an observer would have to be very wise indeed who could follow the intricacies of cause through more fundamental cause to primary cause, even in this largely man-made series about which we presumably know most of the motives, causes, and ramifications. He would eventually find himself in a welter of thoughts on production, and ownership of the means of production, and economic whys and wherefores about which there is little agreement.
  


  
    The example quoted is obvious and simple. Most things are far more subtle than that, and have many of their relations and most of their origins far back in things more difficult of access than the tooting of a whistle calculated to warn bystanders away from an explosion. We know little enough even of a man-made series like this—how much less of purely natural phenomena about which also there is apt to be teleological pontificating!
  


  
    Usually it seems to be true that when even the most definitely apparent cause-effect situations are examined in the light of wider knowledge, the cause-effect aspect comes to be seen as less rather than more significant, and the statistical or relational aspects acquire larger importance. It seems safe to assume that non-teleological is more “ultimate” than teleological reasoning. Hence the latter would be expected to prove to be limited and constricting except when used provisionally. But while it is true that the former is more open, for that very reason its employment necessitates greater discipline and care in order to allow for the dangers of looseness and inadequate control.
  


  
    Frequently, however, a truly definitive answer seems to arise through teleological methods. Part of this is due to wish-fulfillment delusion. When a person asks “Why?” in a given situation, he usually deeply expects, and in any case receives, only a relational answer in place of the definitive “because” which he thinks he wants. But he customarily accepts the actually relational answer (it couldn’t be anything else unless it comprised the whole, which is unknowable except by “living into”) as a definitive “because.” Wishful thinking probably fosters that error, since everyone continually searches for absolutisms (hence the value placed on diamonds, the most permanent physical things in the world) and imagines continually that he finds them. More justly, the relational picture should be regarded only as a glimpse—a challenge to consider also the rest of the relations as they are available—to envision the whole picture as well as can be done with given abilities and data. But one accepts it instead of a real “because,” considers it settled, and, having named it, loses interest and goes on to something else.
  


  
    Chiefly, however, we seem to arrive occasionally at definitive answers through the workings of another primitive principle: the universality of quanta. No one thing ever merges gradually into anything else; the steps are discontinuous, but often so very minute as to seem truly continuous. If the investigation is carried deep enough, the factor in question, instead of being graphable as a continuous process, will be seen to function by discrete quanta with gaps or synapses between, as do quanta of energy, undulations of light. The apparently definitive answer occurs when causes and effects both arise on the same large plateau which is bounded a great way off by the steep rise which announces the next plateau. If the investigation is extended sufficiently, that distant rise will, however, inevitably be encountered; the answer which formerly seemed definitive now will be seen to be at least slightly inadequate and the picture will have to be enlarged so as to include the plateau next further out. Everything impinges on everything else, often into radically different systems, although in such cases faintly. We doubt very much if there are any truly “closed systems.” Those so called represent kingdoms of a great continuity bounded by the sudden discontinuity of great synapses which eventually must be bridged in any unified-field hypothesis. For instance, the ocean, with reference to waves of water, might be considered as a closed system. But anyone who has lived in Pacific Grove or Carmel during the winter storms will have felt the house tremble at the impact of waves half a mile or more away impinging on a totally different “closed” system.
  


  
    But the greatest fallacy in, or rather the greatest objection to, teleological thinking is in connection with the emotional content, the belief. People get to believing and even to professing the apparent answers thus arrived at, suffering mental constrictions by emotionally closing their minds to any of the further and possibly opposite “answers” which might otherwise be unearthed by honest effort—answers which, if faced realistically, would give rise to a struggle and to a possible rebirth which might place the whole problem in a new and more significant light. Grant for a moment that among students of endocrinology a school of thought might arise, centering upon some belief as to etiology—upon the belief, for instance, that all abnormal growth is caused by glandular imbalance. Such a clique, becoming formalized and powerful, would tend, by scorn and opposition, to wither any contrary view which, if untrammeled, might discover a clue to some opposing “causative” factor of equal medical importance. That situation is most unlikely to arise in a field so lusty as endocrinology, with its relational insistence, but the principle illustrated by a poor example is thought nevertheless to be sound.
  


  
    Significant in this connection is the fact that conflicts may arise between any two or more of the “answers” brought forth by either of the teleologies, or between the two teleologies themselves. But there can be no conflict between any of these and the non-teleological picture. For instance, in the condition called hyperthyroidism, the treatments advised by believers in the psychic or neurosis etiology very possibly may conflict with those arising out of a belief in the purely physical cause. Or even within the physical teleology group there may be conflicts between those who believe the condition due to a strictly thyroid upset and those who consider causation derived through a general imbalance of the ductless glands. But there can be no conflict between any or all of these factors and the non-teleological picture, because the latter includes them—evaluates them relationally or at least attempts to do so, or maybe only accepts them as time-place truths. Teleological “answers” necessarily must be included in the non-teleological method—since they are part of the picture even if only restrictedly true —and as soon as their qualities of relatedness are recognized. Even erroneous beliefs are real things, and have to be considered proportional to their spread or intensity. “All-truth” must embrace all extant apropos errors also, and know them as such by relation to the whole, and allow for their effects.
  


  
    The criterion of validity in the handling of data seems to be this: that the summary shall say in substance, significantly and understandingly, “It’s so because it’s so.” Unfortunately the very same words might equally derive through a most superficial glance, as any child could learn to repeat from memory the most abstruse of Dirac’s equations. But to know a thing emergently and significantly is something else again, even though the understanding may be expressed in the self-same words that were used superficially. In the following example 34 note the deep significance of the emergent as contrasted with the presumably satisfactory but actually incorrect original naive understanding. At one time an important game bird in Norway, the willow grouse, was so clearly threatened with extinction that it was thought wise to establish protective regulations and to place a bounty on its chief enemy, a hawk which was known to feed heavily on it. Quantities of the hawks were exterminated, but despite such drastic measures the grouse disappeared actually more rapidly than before. The naively applied customary remedies had obviously failed. But instead of becoming discouraged and quietistically letting this bird go the way of the great auk and the passenger pigeon, the authorities enlarged the scope of their investigations until the anomaly was explained. An ecological analysis into the relational aspects of the situation disclosed that a parasitic disease, coccidiosis, was endemic among the grouse. In its incipient stages, this disease so reduced the flying speed of the grouse that the mildly ill individuals became easy prey for the hawks. In living largely off the slightly ill birds, the hawks prevented them from developing the disease in its full intensity and so spreading it more widely and quickly to otherwise healthy fowl. Thus the presumed enemies of the grouse, by controlling the epidemic aspects of the disease, proved to be friends in disguise.
  


  
    In summarizing the above situation, the measure of validity wouldn’t be to assume that, even in the well-understood factor of coccidiosis, we have the real “cause” of any beneficial or untoward condition, but to say, rather, that in this phase we have a highly significant and possibly preponderantly important relational aspect of the picture.
  


  
    However, many people are unwilling to chance the sometimes ruthless-appearing notions which may arise through non-teleological treatments. They fear even to use them in that they may be left dangling out in space, deprived of such emotional support as had been afforded them by an unthinking belief in the proved value of pest control in the conservation of game birds; in the institutions of tradition; religion; science; in the security of the home or the family; or in a comfortable bank account. But for that matter emancipations in general are likely to be held in terror by those who may not yet have achieved them, but whose thresholds in those respects are becoming significantly low. Think of the fascinated horror, or at best tolerance, with which little girls regard their brothers who have dispensed with the Santa Claus belief; or the fear of the devout young churchman for his university senior who has grown away from depending on the security of religion.
  


  
    As a matter of fact, whoever employs this type of thinking with other than a few close friends will be referred to as detached, hard-hearted, or even cruel. Quite the opposite seems to be true. Non-teleological methods more than any other seem capable of great tenderness, of an all-embracingness which is rare otherwise. Consider, for instance, the fact that, once a given situation is deeply understood, no apologies are required. There are ample difficulties even to understanding conditions “as is.” Once that has been accomplished, the “why” of it (known now to be simply a relation, though probably a near and important one) seems no longer to be preponderantly important. It needn’t be condoned or extenuated, it just “is.” It is seen merely as part of a more or less dim whole picture. As an example: A woman near us in the Carmel woods was upset when her dog was poisoned—frightened at the thought of passing the night alone after years of companionship with the animal. She phoned to ask if, with our windows on that side of the house closed as they were normally, we could hear her ringing a dinner bell as a signal during the night that marauders had cut her phone wires preparatory to robbing her. Of course that was, in fact, an improbable contingency to be provided against; a man would call it a foolish fear, neurotic. And so it was. But one could say kindly, “We can hear the bell quite plainly, but if desirable we can adjust our sleeping arrangements so as to be able to come over there instantly in case you need us,” without even stopping to consider whether or not the fear was foolish, or to be concerned about it if it were, correctly regarding all that as secondary. And if the woman had said apologetically, “Oh, you must forgive me; I know my fears are foolish, but I am so upset!” the wise reply would have been, “Dear person, nothing to forgive. If you have fears, they are; they are real things and to be considered. Whether or not they’re foolish is beside the point. What they are is unimportant alongside the fact that they are.” In other words, the badness or goodness, the teleology of the fears, was decidedly secondary. The whole notion could be conveyed by a smile or by a pleasant intonation more readily than by the words themselves. Teleological treatment which one might have been tempted to employ under the circumstances would first have stressed the fact that the fear was foolish—would say with a great show of objective justice, “Well, there’s no use in our doing anything; the fault is that your fear is foolish and improbable. Get over that” (as a judge would say, “Come into court with clean hands”) ; “then if there’s anything sensible we can do, we’ll see,” with smug blame implied in every word. Or, more kindly, it would try to reason with the woman in an attempt to help her get over it—the business of propaganda directed towards change even before the situation is fully understood (maybe as a lazy substitute for understanding). Or, still more kindly, the teleological method would try to understand the fear causally. But with the non-teleological treatment there is only the love and understanding of instant acceptance; after that fundamental has been achieved, the next step, if any should be necessary, can be considered more sensibly.
  


  
    Strictly, the term non-teleological thinking ought not to be applied to what we have in mind. Because it involves more than thinking, that term is inadequate. Modus operandi might be better—a method of handling data of any sort. The example cited just above concerns feeling more than thinking. The method extends beyond thinking even to living itself; in fact, by inferred definition it transcends the realm of thinking possibilities, it postulates “living into.”
  


  
    In the destitute-unemployed illustration, thinking, as being the evaluatory function chiefly concerned, was the point of departure, “the crust to break through.” There the “blame approach” considered the situation in the limited and inadequate teleological manner. The non-teleological method included that viewpoint as correct but limited. But when it came to the feeling aspects of a human relation situation, the non-teleological method would probably ameliorate the woman’s fears in a loving, truly mellow, and adequate fashion, whereas the teleological would have tended to bungle things by employing the limited and sophisticated approach.
  


  
    Incidentally, there is in this connection a remarkable etio logical similarity to be noted between cause in thinking and blame in feeling. One feels that one’s neighbors are to be blamed for their hate or anger or fear. One thinks that poor pavements are “caused” by politics. The non-teleological picture in either case is the larger one that goes beyond blame or cause. And the non-causal or non-blaming viewpoint seems to us very often relatively to represent the “new thing,” the Hegelian “Christ-child” which arises emergently from the union of two opposing viewpoints, such as those of physical and spiritual teleologies, especially if there is conflict as to causation between the two or within either. The new viewpoint very frequently sheds light over a larger picture, providing a key which may unlock levels not accessible to either of the teleological viewpoints. There are interesting parallels here: to the triangle, to the Christian ideas of trinity, to Hegel’s dialectic, and to Swedenborg’s metaphysic of divine love (feeling) and divine wisdom (thinking).
  


  
    The factors we have been considering as “answers” seem to be merely symbols or indices, relational aspects of things—of which they are integral parts—not to be considered in terms of causes and effects. The truest reason for anything’s being so is that it is. This is actually and truly a reason, more valid and clearer than all the other separate reasons, or than any group of them short of the whole. Anything less than the whole forms part of the picture only, and the infinite whole is unknowable except by being it, by living into it.
  


  
    A thing may be so “because” of a thousand and one reasons of greater or lesser importance, such as the man oversized because of glandular insufficiency. The integration of these many reasons which are in the nature of relations rather than reasons is that he is. The separate reasons, no matter how valid, are only fragmentary parts of the picture. And the whole necessarily includes all that it impinges on as object and subject, in ripples fading with distance or depending upon the original intensity of the vortex.
  


  
    The frequent allusions to an underlying pattern have no implication of mysticism—except inasmuch as a pattern which comprises infinity in factors and symbols might be called mystic. But infinity as here used occurs also in the mathematical aspects of physiology and physics, both far away from mysticism as the term is ordinarily employed. Actually, the underlying pattern is probably nothing more than an integration of just such symbols and indices and mutual reference points as are already known, except that its power is n. Such an integration might include nothing more spectacular than we already know. But, equally, it could include anything, even events and entities as different from those already known as the vectors, tensors, scalars, and ideas of electrical charges in mathematical physics are different from the mechanical-model world of the Victorian scientists.
  


  
    In such a pattern, causality would be merely a name for something that exists only in our partial and biased mental reconstructings. The pattern which it indexes, however, would be real, but not intellectually apperceivable because the pattern goes everywhere and is everything and cannot be encompassed by finite mind or by anything short of life—which it is.
  


  
    The psychic or spiritual residua remaining after the most careful physical analyses, or the physical remnants obvious, particularly to us of the twentieth century, in the most honest and disciplined spiritual speculations of medieval philosophers, all bespeak such a pattern. Those residua, those most minute differentials, the 0.001 percentages which suffice to maintain the races of sea animals, are seen finally to be the most important things in the world, not because of their sizes, but because they are everywhere. The differential is the true universal, the true catalyst, the cosmic solvent. Any investigation carried far enough will bring to light these residua, or rather will leave them still unassailable as Emerson remarked a hundred years ago in “The Oversoul”—will run into the brick wall of the impossibility of perfection while at the same time insisting on the validity of perfection. Anomalies especially testify to that framework; they are the commonest intellectual vehicles for breaking through; all are solvable in the sense that any one is understandable, but that one leads with the power n to still more and deeper anomalies.
  


  
    This deep underlying pattern inferred by non-teleological thinking crops up everywhere—a relational thing, surely, relating opposing factors on different levels, as reality and potential are related. But it must not be considered as causative, it simply exists, it is, things are merely expressions of it as it is expressions of them. And they are it, also. As Swinburne, extolling Hertha, the earth goddess, makes her say: “Man, equal and one with me, man that is made of me, man that is I,” so all things which are that—which is all—equally may be extolled. That pattern materializes everywhere in the sense that Eddington finds the non-integer q “number” appearing everywhere, in the background of all fundamental equations,35 in the sense that the speed of light, constant despite compoundings or subtractions, seemed at one time almost to be conspiring against investigation.
  


  
    The whole is necessarily everything, the whole world of fact and fancy, body and psyche, physical fact and spiritual truth, individual and collective, life and death, macrocosm and microcosm (the greatest quanta here, the greatest synapse between these two), conscious and unconscious, subject and object. The whole picture is portrayed by is, the deepest word of deep ultimate reality, not shallow or partial as reasons are, but deeper and participating, possibly encompassing the Oriental concept of being.
  


  
    And all this against the hot beach on an Easter Sunday, with the passing day and the passing time. This little trip of ours was becoming a thing and a dual thing, with collecting and eating and sleeping merging with the thinking-speculating activity. Quality of sunlight, blueness and smoothness of water, boat engines, and ourselves were all parts of a larger whole and we could begin to feel its nature but not its size.
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    ABOUT noon we sailed and moved out of the shrouded and quiet Amortajada Bay and up the coast toward Marcial Reef, which was marked as our next collecting station. We arrived in mid-afternoon and collected on the late tide, on a northerly pile of boulders, part of the central reef. This was just south of Marcial Point, which marks the southern limit of Agua Verde Bay.
  


  
    It was not a good collecting tide, although it should have been according to the tide chart. The water did not go low enough for exhaustive collecting. There were a few polyclads which here were high on the rocks. We found two large and many small chitons—the first time we had discovered them in numbers. There were many urchins visible but too deep below the surface to get to. Swarms of larval shrimps were in the water swimming about in small circles. The collecting was not successful in point of view of numbers of forms taken.
  


  
    That night we rigged a lamp over the side, shaded it with a paper cone, and hung it close down to the water so that the light was reflected downward. Pelagic isopods and mysids immediately swarmed to the illuminated circle until the water seemed to heave and whirl with them. The small fish came to this horde of food, and on the outer edges of the light ring large fishes flashed in and out after the small fishes. Occasionally we interrupted this mad dance with dip-nets, dropping the catch into porcelain pans for closer study, and out of the nets came animals small or transparent that we had not noticed in the sea at all.
  


  
    Having had no good tide at Marcial Reef, we arose at four o‘clock the following morning and went in the darkness to collect again. We carried big seven-cell focusing flashlights. In some ways they make collecting in the dark, in a small area at least, more interesting than daytime collecting, for they limit the range of observation so that in the narrowed field one is likely to notice more detail. There is a second reason for our preference for night collecting—a number of animals are more active at night than in the daytime and they seem to be not much disturbed or frightened by artificial light. This time we had a very fair tide. The light fell on a monster highly colored spiny lobster in a crevice of the reef. He was blue and orange and spotted with brown. The taking of him required caution, for these big lobsters are very strong and are so armed with spikes and points that in struggling with one the hands can be badly cut. We approached with care, bent slowly down, and then with two hands grabbed him about the middle of the body. And there was no struggle whatever. He was either sick or lazy or hurt by the surf, and did not fight at all.
  


  
    The cavities in Marcial Reef held a great many club-spined urchins and a number of the sharp-spined purple ones which had hurt us before. There were numbers of sea-fans, two of the usual starfish and a new species 36 which later we were to find common farther north in the Gulf. We took a good quantity of the many-rayed sun-stars, and a flat kind of cucumber which was new to us.37 This was the first time we had collected at night, and under our lights we saw the puffer fish lazily feeding near the surface in the clear water. On the bottom, the brittle-stars, which we had always found under rocks, were crawling about like thousands of little snakes. They rarely move about in the daylight. Wherever the sharp, powerful rays of the flashlight cut into the water we could see the moving beautiful fish and the bottoms alive with busy feeding invertebrates. But collecting with a flashlight is difficult unless it is arranged that two people work together—one to hold the light and the other to take the animals. Also, from constant wetting in salt water the life of a flashlight is very short.
  


  
    The one huge and beautiful lobster was the prize of this trip. We tried to photograph him on color film and as usual something went wrong but we got a very good likeness of one end of him, which was an improvement on our previous pictures. In most of our other photographs we didn’t get either end.
  


  
    We took several species of chitons and a great number of tunicates. There were several turbellarian flatworms, but these are so likely to dissolve before they preserve that we had great difficulties with them. There were in the collecting pans several species of brittle-stars, numbers of small crabs and snapping shrimps, plumularian hydroids, bivalves of a number of species, snails, and some small sea-urchins. There were worms, hermit crabs, sipunculids, and sponges. The pools too had been thick with pelagic larval shrimps, pelagic isopods—tiny crustacea similar to sow-bugs—and tiny shrimps (mysids). In this area the water seemed particularly peopled with small pelagic animals—“bugs,” so the boys said. Everywhere there were bugs, flying, crawling, and swimming. The shallow and warm waters of the area promoted a competitive life that was astonishing.
  


  
    After breakfast we pulled up the anchor and set out again northward. The pattern of the technique of the trip had by now established itself almost as a habit with us; collecting, running to a new station, collecting again. The water was intensely blue on this run, and the fish were very many. We could see the splashing of great schools of tuna in the distance where they beat the water to spray in their millions. The swordfish leaped all about us, and someone was on the bow the whole time trying to drive a light harpoon into one, but we never could get close enough. Cast after cast fell short.
  


  
    We preserved and labeled as we went, and the water was so smooth that we had no difficulty with delicate animals. If the boat rolls, retractile animals such as anemones and sipunculids are more than likely to draw into themselves and refuse to relax under the Epsom-salts treatment, but this sea was as smooth as a lawn, and our wake fanned out for miles behind us.
  


  
    The fish-lines on the stays snapped and jerked and we brought in skipjack, Sparky’s friend of the curious name, and the Mexican sierra. This golden fish with brilliant blue spots is shaped like a trout. In size it ranges from fifteen inches to two feet, is slender and a very rapid swimmer. The sierra does not seem to travel in dense, surface-beating schools as the tuna does. Although it belongs with the mackerel-like forms, its meat is white and delicate and sweet. Simply fried in big hunks, it is the most delicious fish of all.
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    ABOUT noon we arrived at Puerto Escondido, the Hidden Harbor, a place of magic. If one wished to design a secret personal bay, one would probably build something very like this little harbor. A point swings about, making a small semicircular bay fringed with bright-green mangroves, and only when one has turned inside this outer bay can one see that there is a second, secret bay beyond—a long narrow bay with an entrance not more than fifty feet wide at flood. The charts gave three fathoms at the center of the entrance, but the tide run was so furious that we did not attempt to take the Western Flyer in, but anchored in back of the first point, called Piedra de la Marina. Here we had more than ten fathoms, and Tony felt better about it.
  


  
    In the distance, and from the south, a canoe came up the coast with a small sail set. The Indians move great distances in their tiny boats. As soon as the anchor was out, we dropped the fishing lines and immediately hooked several hammer-head sharks and a large red snapper. The air here was hot and filled with the smell of mangrove flowers. The little outer bay was our first collecting station, a shallow warm cove with a mud bottom and edged with small boulders, smooth and unen crusted with algae. On the bottom we could see long snake-like animals, gray with black markings, with purplish-orange floriate heads like chrysanthemums. They were about three feet long and new to us. Wading in rubber boots, we captured some of them and they proved to be giant synaptids.38 They were strange and frightening to handle, for they stuck to anything they touched, not with slime but as though they were coated with innumerable suction-cells. On being taken from the water, they collapsed to skin, for their bodily shape is maintained by the current of water which they draw through themselves. When lifted out, this water escapes and they hang as limp as unfilled sausage skins. Since they were new and fascinating to us, we took many specimens, maneuvering them gently to the surface and then sliding them into submerged wooden collecting buckets to prevent them from dropping their water. On the bottom they crawled about, their flower-heads moving gently, while the current of water passing through their bodies drew food into their stomachs. When we took them on board, we found they had to a high degree the habit of a number of holothurians: eviscerating. These Euapta were a nervous lot. We tried to relax them with Epsom salts so that we might kill them with their floriate heads extended, but the salts, no matter how carefully administered, caused the heads to retract, and soon afterwards they threw their stomachs out into the water. The word “stomach” is used here inadvisedly, for what they actually disgorge is the intestinal tract and respiratory tree.
  


  
    We intoxicated them with pure oxygen and then tried the salts, but with the same result. Finally, by administering the salts in minute quantities and very slowly, we were able to preserve some uneviscerated specimens, but none with the head extended. The color motion pictures of the living animals, while not very good, at least showed the color and shape and movement of the extended heads. Again we got photographs of only one end, but this time the more important end, the floriate head.
  


  
    In the little shallow bay there were many bright-green gars, or needle-fish, but they were too fast for our dip-nets and we were unable to take them. Botete, the poison fish, was here also in great numbers, and the boys took some of them with a light seine. We found here two new starfishes and many Cerianthus anemones.
  


  
    While we were collecting on the shore, Tiny rowed about in the little skiff in slightly deeper water. He carried a light three-pronged spear with which he picked up an occasional cushion star from the bottom. We heard him shout, and looked up to see a giant manta ray headed for him, the tips of the wings more than ten feet apart. It was rare to see them in such shallow water. As it passed directly under his boat we yelled at him to spear it, since he wanted to so badly, but he simply sat in the bottom of the boat, gazing after the retreating ray, weakly swearing at us. For a long time he sat there quietly, not quite believing what he had seen. This great fish could have flicked Tiny and boat and all into the air with one flap of its wing. Tiny wanted to sit still and think for a long time and he did. For an hour afterward he could only repeat, “Did you see that Goddamned thing!” And from that moment it became Tiny’s ambition to catch and kill one of the giant rays.
  


  
    The canoe which had been sailing up the coast came alongside and a man and a little boy boarded us. They had with them what they called “abalon”—not true abalones, but gigantic fixed scallops, very good for food. They had also some of the hacha, the huge fan-shaped clam; pearl oysters, which are growing rare; and several huge conchs. We bought from the man what he had and asked him to get us more of the large shellfish. We might look for weeks for animals he could go to directly. Everywhere it is the same: if an animal is good to eat or poisonous or dangerous the natives of the place will know about it and where it lives. But if it have none of these qualities, no matter how highly colored or beautiful, he may never in his life have seen it.
  


  
    On the stone-bordered sandspit which is the southern block to the true inner Puerto Escondido there was a new stone building not quite finished, with no one about it. Around the point there now came a large rowboat pushed by a fast outboard motor of a species distinct from the Sea-Cow, for it seemed controlled and dominated by its master. In this boat there were several Indians and three men dressed in riding breeches and hiking boots. They came aboard and introduced themselves as Leopoldo Pérpuly, who owned a ranch on the edge of Puerto Escondido, Gilbert Baldibia, a school-teacher from Loreto, and Manuel Madinabeitia C., of the customs service, also of Loreto. These last two were on a vacation and hunting trip. They were strong, fine-looking men wearing the ever-present .45-caliber automatics of the government service. We served them canned fruit salad and discussed with them the country we had covered, and they asked us to go hunting the borrego, or big-horn sheep, with them, starting that afternoon and getting back the next day. We were to go into the tremendous and desolate stone mountains to camp and hunt. We accepted immediately, and went with them to the little ranch set back half a mile from Puerto Escondido. We didn’t want to kill a big-horn sheep, but we wanted to see the country. As it turned out, none of them—the rancher, the teacher, or the customs man—had any intention of killing a big-horn sheep.
  


  
    The little ranch was set deep in the brush. It was watered by deep wells of brackish brown water out of which endless chains of buckets emerged at the insistence of mules which turned the windlass. This rancher in the desert has dug sixty-foot wells, and he is raising tomatoes and he has planted many grapevines. But so dry is the earth that a few weeks without the rising buckets would destroy all his work. The houses of the ranch were simply roofs and low walls of woven palm, enough to keep out the wind but no obstruction to the air. The floors were of swept hard-packed earth, and there was an air of comfort about the place. The Indian workmen worked very slowly, and the babies peeked out of the woven houses at us. We were to ride to the mountains on mules and one small horse while two Indian men walked ahead. We were sorry for them until we discovered that their main irritation lay in the fact that horses and mules are so slow. Often they disappeared ahead of us, and we found them later sitting beside the trail waiting for us. The line of us started out on a clear but unfinished road that was eventually to go to Loreto. The thick and thorny brush and cactus had been grubbed, but no scraping had been done yet. It was a fantastic country; heavy xerophytic plants: cacti, mimosa, and thorned bushes and trees crackled with the heat. There were the lichens which bleed bright red when they are broken and were once a source of dye before the anilines were developed. There were poison bushes which we were warned about, for if one touches them and then rubs one’s eyes, blindness ensues. We learned some of the uses of plants of this country; maidenhair fern, we were told, is boiled to an infusion and given to women after childbirth. It is said that no hemorrhage can follow this treatment. We rode over a rolling, rocky, desolate country, then left the cleared, some-day road and turned up a trail toward the stone mountains, steep and slippery with shale. And here our Indians were even more impatient, for the mules went more slowly while the Indians did not change gait for the steep places.
  


  
    “My mule was a complainer. For a while I thought he simply didn’t like me, but I believe now that he had a sour eye for the world. With every step he groaned with pain so convincingly that once I removed the saddle to see whether he might not be saddle-burned. He did not grunt, but drew from deep in his belly great groans of an agonized soul left to molder in Purgatory. It is impossible to see why he did this, for certainly no Mexican would believe him and he had never carried one of the more sentimental northern race before. I was heart-broken for him, but not sufficiently to get off and walk. We both suffered up the trail, he with pain and I with sorrow for him.” (Extract from the personal journal of one of us.)
  


  
    The trail cut back on itself again and again, and the bare mountains towered high and brooding over us. Far below we could see the brilliant blue water of the Gulf with a fantastic mirage cast over it.
  


  
    There was in our party one horse, a spindle-legged, small buttocked little animal with eyes haunted by social inadequacy; one horse in a society of mules, and a gelding at that. We thought how often one mule is surrounded by socially dominant horses, all grace and prance, conscious of their power and loveliness. In this pattern the mule has developed his anti-social self-sufficiency. He knows he can out-think a horse and he is pretty sure he can out-think a human. In both respects he is correct. And so your socially outcast mule dwells inward in sneering intellectuality; his mental pattern, conditioned by centuries of this cynical intellectualism, is set, and he is complete, sullen, treacherous, loving no one, selfish and self-centered. But this horse, having no such background, was unable to make the change in one generation. Surrounded by mules, he sorrowed and his spirit broke and his eyes were sad. The stiffening was gone from his ears and his mouth hung open. He slunk asham edly along behind the mules. Stripped of his regalia and his titles, he was a pitiful thing. Refugee princes usually become waiters, but this poor horse was not even able to be a waiter, let alone a horse. And just as one is irritated by a grand duke if he has no robes and garters and large metal-and-enamel decorations, so we found ourselves disliking this poor horse; and he knew it and it didn’t help him.
  


  
    We came at last to a trail of broken stone and rubble so steep that the mules could not carry us any more. We dismounted and crawled on all fours, and we don’t know how the mules got up. After a short climb we emerged on a level place in a deep cleft in the granite mountains. In this cleft a tiny stream of water fell hundreds of feet from pool to pool. There were palm trees and wild grapevines and large ferns, and the water was cool and sweet. This little stream, coming from so high up in the mountains and falling so far, never had the final dignity of reaching the ocean. The desert sucked it down and the heat dried it up and on the level it disappeared in a light mist of frustration. We sat beside a pool of the waterfall and our Indians made coffee for us and unpacked a lunch, and one item of this lunch was so delicious that we have wanted it again. It is made in this way: a warm tortilla is laid down and spread with well-cooked beans, and another tortilla laid on top and spread, and another, until it is ten or twelve layers thick. Then it is wrapped in cloth. Before eating it one slices downward through the layers as with a cake. It is a fine dish and very filling. While we ate, the Indians made our beds on the ground, and we fired a few shots at a rock across the canyon. Then it was dark and we lay in our blankets and talked, and here we suffered greatly. For the funny stories began. We suppose they weren’t clean stories, but we couldn’t be sure. Nearly every one began, “Once there was a school-teacher with large black eyes —very sympathetic—” “Muy simpática” has a slightly different connotation from that of “sympathetic,” for sympathy is a passive state of receptivity, but to be “simpática” is to be more active or co-operative, even sometimes a little forward. At any rate, this “simpdtica” school-teacher invariably had as one of her students “a tall strong boy, con cojones, pero cojones”—this last with a gesture easily seen in the firelight. The stories progressed until they came to the snappers; we leaned forward studiously intent, but the snappers were either so colloquial that we could not understand them or so filled with the laughter of the teller that we couldn’t make out the words. Story after story was told, and we didn’t get a single snapper, not one. Our suspicions were aroused of course. We knew something was bound to happen when a school-teacher “muy simpática” asks a large boy “con cojones” to stay after school, but whether it ever did or not we do not know.
  


  
    It grew cold in the night, and the mosquitoes were unmerciful. In this sparsely populated country human blood must be a rarity. We were a seldom-found dessert to them, and they whooped and screamed and attacked, power-diving and wheeling up and diving again. The visibility was good, and we made excellent targets. Only when it became bitterly cold did they go away.
  


  
    We have noticed many times how lightly Mexican Indians sleep. Often in the night they awaken to smoke a cigarette and talk softly together for a while, and then go to sleep again rather like restless birds, which sing a little in the dark, dreaming that it is already day. Half a dozen times a night they may awaken thus, and it is pleasant to hear them, for they talk very quietly as though they were dreaming.
  


  
    When the dawn came, our Indians made coffee for us and we ate more of the lunch. Then, with some ceremony, the ranch-owner presented a Winchester .30-30 carbine with a broken stock to those Indians, and they set off straight up the mountainside. This, our first hunt for the borrego, or big-horn sheep, was the nicest hunting we have ever had. We did not raise a hand in our own service during the entire trip. Besides, we do not like to kill things—we do it when it is necessary, but we take no pleasure in it; and those fine Indians did it for us—the hunting, that is—while we sat beside the little waterfall and discussed many things with our hosts—how all Americans are rich and own new Fords; how there is no poverty in the United States and everyone sees a moving picture every night and is drunk as often as he wishes; how there are no political animosities; no need; no fear; no failure; no unemployment or hunger. It was a wonderful country we came from and our hosts knew all about it and told us. We could not spoil such a dream. After each one of his assurances we said, “Cómo no?” which is the most cautious understatement in the world, for “Cómo no?” means nothing at all. It is a polite filler between two statements from your companion. And we sat in that cool place and looked out over the hot desert country to the blue Gulf. In a couple of hours our Indians came back; they had no borrego, but one of them had a pocketful of droppings. It was time by now to start back to the boat. We intend to do all our future hunting in exactly this way. The ranch-owner said a little sadly, “If they had killed one we could have had our pictures taken with it,” but except for that loss, there was no loss, for none of us likes to have the horns of dead animals around.
  


  
    We had sat beside the little pool and watched the tree-frogs and the horsehair worms and the water-skaters, and had wondered how they got there, so far from other water. It seemed to us that life in every form is incipiently everywhere waiting for a chance to take root and start reproducing; eggs, spores, seeds, bacilli—everywhere. Let a raindrop fall and it is crowded with the waiting life. Everything is everywhere; and we, seeing the desert country, the hot waterless expanse, and knowing how far away the nearest water must be, say with a kind of disbelief, “How did they get clear here, these little animals?” And until we can attack with our poor blunt weapon of reason that causal process and reduce it, we do not quite believe in the horsehair worms and the tree-frogs. The great fact is that they are there. Seeing a school of fish lying quietly in still water, all the heads pointing in one direction, one says, “It is unusual that this is so” —but it isn’t unusual at all. We begin at the wrong end. They simply lie that way, and it is remarkable only because with our blunt tool we cannot carve out a human reason. Everything is potentially everywhere—the body is potentially cancerous, phthisic, strong to resist or weak to receive. In one swing of the balance the waiting life pounces in and takes possession and grows strong while our own individual chemistry is distorted past the point where it can maintain its balance. This we call dying, and by the process we do not give nor offer but are taken by a multiform life and used for its proliferation. These things are balanced. A man is potentially all things too, greedy and cruel, capable of great love or great hatred, of balanced or unbalanced so-called emotions. This is the way he is—one factor in a surge of striving. And he continues to ask “why” without first admitting to himself his cosmic identity. There are colonies of pelagic tunicates39 which have taken a shape like the finger of a glove. Each member of the colony is an individual animal, but the colony is another individual animal, not at all like the sum of its individuals. Some of the colonists, girdling the open end, have developed the ability, one against the other, of making a pulsing movement very like muscular action. Others of the colonists collect the food and distribute it, and the outside of the glove is hardened and protected against contact. Here are two animals, and yet the same thing—something the early Church would have been forced to call a mystery. When the early Church called some matter “a mystery” it accepted that thing fully and deeply as so, but simply not accessible to reason because reason had no business with it. So a man of individualistic reason, if he must ask, “Which is the animal, the colony or the individual?” must abandon his particular kind of reason and say, “Why, it’s two animals and they aren’t alike any more than the cells of my body are like me. I am much more than the sum of my cells and, for all I know, they are much more than the division of me.” There is no quietism in such acceptance, but rather the basis for a far deeper understanding of us and our world. And now this is ready for the taboo-box.
  


  
    It is not enough to say that we cannot know or judge because all the information is not in. The process of gathering knowledge does not lead to knowing. A child’s world spreads only a little beyond his understanding while that of a great scientist thrusts outward immeasurably. An answer is invariably the parent of a great family of new questions. So we draw worlds and fit them like tracings against the world about us, and crumple them when they do not fit and draw new ones. The tree-frog in the high pool in the mountain cleft, had he been endowed with human reason, on finding a cigarette butt in the water might have said, “Here is an impossibility. There is no tobacco hereabouts nor any paper. Here is evidence of fire and there has been no fire. This thing cannot fly nor crawl nor blow in the wind. In fact, this thing cannot be and I will deny it, for if I admit that this thing is here the whole world of frogs is in danger, and from there it is only one step to anti-frogicen tricism.” And so that frog will for the rest of his life try to forget that something that is, is.
  


  
    On the way back from the mountain one of the Indians offered us his pocketful of sheep droppings, and we accepted only a few because he did not have many and he probably had relatives who wanted them. We came back through heat and dryness to Puerto Escondido, and it seemed ridiculous to us that the Western Flyer had been there all the time. Our hosts had been kind to us and considerate as only Mexicans can be. Furthermore, they had taught us the best of all ways to go hunting, and we shall never use any other. We have, however, made one slight improvement on their method: we shall not take a gun, thereby obviating the last remote possibility of having the hunt cluttered up with game. We have never understood why men mount the heads of animals and hang them up to look down on their conquerors. Possibly it feels good to these men to be superior to animals, but it does seem that if they were sure of it they would not have to prove it. Often a man who is afraid must constantly demonstrate his courage and, in the case of the hunter, must keep a tangible record of his courage. For ourselves, we have had mounted in a small hardwood plaque one perfect borrego dropping. And where another man can say, “There was an animal, but because I am greater than he, he is dead and I am alive, and there is his head to prove it,” we can say, “There was an animal, and for all we know there still is and here is the proof of it. He was very healthy when we last heard of him.”
  


  
    After the dryness of the mountain it was good to come back to the sea again. One who was born by the ocean or has associated with it cannot ever be quite content away from it for very long.
  


  
    Sparky made us a great dish of his spaghetti, the veritable Enea spaghetti, and we ate until we were bloated with it.
  


  
    Now our equipment began to show its weaknesses. The valve of the oxygen cylinder gave trouble owing to the humidity. The little ice-plant was not powerful enough, and where it should have cooled sea water for us, it was all it could do to keep the beer chilled. Besides, it broke down very often.
  


  
    By now, some animals began to emerge as ubiquitous. Heliaster kubiniji, the sun-star, was virtually everywhere, but we did observe that the farther up the Gulf we went, the smaller became. Eurythoë, the stinging worm, occurred wherever there were loosely imbedded rocks or coral under which he could hide. In this connection it is interesting that in the description of this worm in Chamberlin,40 the one descriptive item completely ignored is the one most important to the collector—that he stings like the devil, his hair-like fringe breaking off in the hands and leaving a burn which does not disappear for a long time. Tiny, who is able to translate experience readily into emotion, found that anger did not overcome Eurythoë, and he grew to have the greatest respect for the worm, even to the point of adopting the usual collector’s caution of never putting the hands where one hasn’t looked first.
  


  
    The purple sharp-spined urchin 41 occurred wherever there was rock or reef exposed to wave-shock or fast-scouring currents. There were the usual barnacles and limpets on the rocks high up in the littoral wherever their pattern of alternating water and air was available. Anemones, the small bunodid forms, were everywhere too. And, of course, the porcelain crabs, hermit crabs, and sea-cucumbers.
  


  
    We had taken a great many animals and, as compared with the work of some expensive, well-equipped, well-manned expeditions, our results began to cause us to wonder what methods were used by those collectors. For instance, the best reports to date (with the possible exception of the Hancock Expedition reports—and these are so expensive and rare that an amateur cannot afford them, and even university libraries do not always have them) are those of a well-known scientific expedition into the Gulf, about thirty years ago. There were eight naturalists aboard a specially built and equipped steamboat, with a complete and well-trained crew. In two months out of San Francisco they occupied thirty-five stations and took a total of 2351 individuals of 118 species of echinoderms both from deep water (including dredge hauls down to 1760 fathoms) and from along shore, and in two great faunal provinces. Only 39 species were from shallow water; 31 of these, in about 387 individuals, were from the Gulf. Already, in only nine days of Gulf collecting, in the one zoogeographical province and entirely along shore, we had taken almost double their 31 Gulf echinoderm species—the only group we had so far tabulated—and had begun to restrain our enthusiasm owing to the lack of containers. We worked hard, but not beyond reason, and our wonder is caused not by the numbers we took, but by the small numbers they did. We had time to play and to talk, and even to drink a little beer. (We took 2160 individuals of two species of beer.)
  


  
    The shores of the Gulf, so rich for the collector, must still be fairly untouched (again except for the largely unreported Hancock collections). We had not the time for the long careful collecting which is necessary before the true picture of the background of life can be established. We rushed through because it was all we could afford, but our results seem to indicate that energy and enthusiasm can offset lack of equipment and personnel.
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    WE HAD collected extensively on the outer parts of Puerto Escondido, but not in the inner bay itself. At five-thirty A.M. Mexican time, we set out to circle this inner bay in the little skiff. It was dark when we started, and we used the big flashlights for collecting. There was a good low tide, and we moved slowly along the shore, one rowing while the other inspected the bottom with the light. There was no ripple to distort the surface. The eastern shore was dominated by the big, flat, chocolate-brown holothurian.42 They moved slowly along, feeding on the bottom, many hundreds of them. They far overshadowed in number any other animals in this area. There were many of the ruffled clams 43 with hard, thick, wavy shells. The under-rock fauna was not very rich. The eastern and northern shores were littered with shattered rock, recently enough splintered so that the edges were still sharp, and in this quiet bay no waves would have ground the edges smooth. Mangroves bordered a great part of the bay, and the spicy smell of their flowers was strong and pleasant. A few of the giant, snake-like synaptids that we had taken in the outer bay waved and moved on the bottom. As we rounded toward the westerly side of the bay, we came to sand flats and a change of fauna, for the big brown cucumbers did not live here. The dawn came as we moved along the sand flats. Two animals were at the waterside, about as large as small collies, dark brown, with a cat-like walk. In the half-light we could not see them clearly, and as we came nearer they melted away through the mangroves. Possibly they were something like giant civet-cats. They had undoubtedly been fishing at the water’s edge. On the smooth sand bottom of this area there were clusters of knobbed, green coral (probably Porites porosa—no samples were gathered) , but except for Cerianthus and a few bivalves this bottom was comparatively sterile.
  


  
    Rounding the southern end of the bay, we came again to the single narrow entrance where the water was rushing in on the returning tide, and here, suddenly, the area was incredibly rich in fauna. Here, where the water rushes in and out, bringing with it food and freshness, there was a remarkable gathering. Beautiful red and green cushion stars littered the rocky bottom. We found clusters of a solitary soft coral-like form 44 in great knobs and heads in one restricted location on the rocks. Caught against the rocks by the current was a very large pelagic coelenterate, in appearance like an anemone with long orange-pink tentacles, apparently not retractable. On picking him up we were badly stung. His nettle-cells were vicious, stinging even through the calluses of the palms, and hurting like a great many bee-stings. At this entrance also we took several giant sea-hares,45 a number of clams, and one small specimen of the clam-like hacha. For hours afterwards the sting of the anemone remained. So very many things are poisonous and hurtful in these Gulf waters: urchins, sting-rays, morays, heart-urchins, this beastly anemone, and many more. One becomes very timid after a while. Barnacle-cuts, which are impossible to avoid, cause irritating sores. The fingers and palms become cross-hatched with cuts, and then very quickly, possibly owing to the constant soaking in salt water and the regular lifting of rocks, the hands become covered with a hard, almost horny, callus.
  


  
    The Puerto Escondido station was one of the richest we visited, for it combined many kinds of environment in a very small area; sand bottom, stone shore, boulders, broken rock, coral, still, warm, shallow places, and racing tide. It is highly probable that careful and extended collecting would show that individuals of species of a very respectable proportion of the total Panamic fauna could be found in this tiny world. Barring surf-battered reef, every probable environment occurs within these few acres—a textbook exhibit for ecologists.
  


  
    We took rock isopods, sponges, tunicates, turbellarians, chitons, bivalves, snails, hermit crabs, and many other crabs, Heteronereids and mysids pelagic at night, small ophiurans, limpets, and worms and even listed in our collecting notes for the day the horsehair worms from the little waterfall in the mountains.46 We took six to eight species of cucumbers and eleven of starfish at this one station. ‘
  


  
    When we came back from the early morning collecting we sailed immediately for the port of Loreto. We were eager to see this town, for it was the first successful settlement on the Peninsula, and its church is the oldest mission of all. Here the inhospitability of Lower California had finally been conquered and a colony had taken root in the face of hunger and mishap. From the sea, the town was buried in a grove of palms and greenery. We dropped anchor and searched the shore with our glasses. A line of canoes lay on the beach and a group of men sat on the sand by the canoes and watched us; comfortable, lazy-looking men in white clothes. When our anchor dropped they got up and made for the town. Of course, they had to find their uniforms, and since Loreto was not very often visited and since the Governor had not recently been there, this may not have been so easy. There may have been some scurrying of errand-bound children from house to house, looking for tunics or belts or borrowing clean shirts. Señor the official had to shave and scent himself and dress. It all takes time, and the boat in the harbor will wait. It didn’t look like much of a boat anyway, but at least it was a boat.
  


  
    One fine thing about Mexican officials is that they greet a fishing boat with the same serious ceremony they would afford the Queen Mary, and the Queen Mary would have to wait just as long. This made us feel very good and not rebellious about the port fees—absent in this case! We came to them and they made us feel, not like stodgy people in a purse-seiner but like ambassadors from Ultra-Marina bringing letters of greeting out of the distances. It is no wonder that we too scurried for clean shirts, that Tony put on his master’s cap, and Tiny polished the naval insignia on his, which he had come by no doubt honorably in a washroom in San Diego. We were not smart, not very alert, but we were clean and we smelled rather delicious. Sparky sprinkled us with shaving lotion and we filled the air with an odor of flowers. If the brazo, the double embrace, should be indicated by any feeling of uncontrollable good-will, we were ready.
  


  
    The men came back to the beach in their uniforms, paddled out, and we passed the ceremony of induction. Loreto was asleep in the sunshine, a lovely town, with gardens in every yard and only the streets white and hot. The young males watched us from the safe shade of the cantina and passed greetings as we went by, and a covey of young girls grew tight-faced and rushed around a corner and giggled. How strange we were in Loreto! Our trousers were dark, not white; the silly caps we wore were so outlandish that no store in Loreto would think of stocking them. We were neither soldiers nor sailors—the little girls just couldn’t take it. We could hear their strangled giggling from around the corner. Now and then they peeked back around the corner to verify for themselves our ridiculousness, and then giggled again while their elders hissed in disapproval. And one woman standing in a lovely garden shaded with purple bougain villaea explained, “Everyone knows what silly things girls are. You must forgive their ill manners; they will be ashamed later on.” But we felt that the silly girls had something worthwhile in their attitude. They were definitely amused. It is often so, particularly in our country, that the first reaction to strangeness. is fear and hatred; we much preferred the laughter. We don’t think it was even unkind—they’d simply never seen anything so funny in their lives.
  


  
    As usual, a good serious small boy attached himself to us. It would be interesting to see whether a nation governed by the small boys of Mexico would not be a better, happier nation than those ruled by old men whose prejudices may or may not be conditioned by ulcerous stomachs and perhaps a little drying up of the stream of love.
  


  
    This small boy could have been an ambassador to almost any country in the world. His straight-seeing dark eyes were courteous, yet firm. He was kind and dignified. He told us something of Loreto; of its poverty, and how its church was tumbled down now; and he walked with us to the destroyed mission. The roof had fallen in and the main body of the church was a mass of rubble. From the walls hung the shreds of old paintings. But the bell-tower was intact, and we wormed our way deviously up to look at the old bells and to strike them softly with the palms of our hands so that they glowed a little with tone. From here we could look down on the low roofs and into the enclosed gardens of the town. The white sunlight could not get into the gardens and a sleepy shade lay in them.
  


  
    One small chapel was intact in the church, but the door to it was barred by a wooden grille, and we had to peer through into the small, dark, cool room. There were paintings on the walls, one of which we wanted badly to see more closely, for it looked very much like an El Greco, and probably was not painted by El Greco. Still, strange things have found their way here. The bells on the tower were the special present of the Spanish throne to this very loyal city. But it would be good to see this picture more closely. The Virgin Herself, Our Lady of Loreto, was in a glass case and surrounded by the lilies of the recently past Easter. In the dim light of the chapel she seemed very lovely. Perhaps she is gaudy; she has not the look of smug virginity so many have—the “I-am-the-Mother-of-Christ” look —but rather there was a look of terror in her face, of the Virgin Mother of the world and the prayers of so very many people heavy on her.
  


  
    To the people of Loreto, and particularly to the Indians of the outland, she must be the loveliest thing in the world. It doesn’t matter that our eyes, critical and thin with good taste, should find her gaudy. And actually we did not. We too found her lovely in her dim chapel with the lilies of Easter around her. This is a very holy place, and to question it is to question a fact as established as the tide. How easily and quickly we slide into our race-pattern unless we keep intact the stiff-necked and blinded pattern of the recent intellectual training.
  


  
    We threw it over, and there wasn’t much to throw over, and we felt good about it. This Lady, of plaster and wood and paint, is one of the strong ecological factors of the town of Loreto, and not to know her and her strength is to fail to know Loreto. One could not ignore a granite monolith in the path of the waves. Such a rock, breaking the rushing waters, would have an effect on animal distribution radiating in circles like a dropped stone in a pool. So has this plaster Lady a powerful effect on the deep black water of the human spirit. She may disappear and her name be lost, as the Magna Mater, as Isis, have disappeared. But something very like her will take her place, and the longings which created her will find somewhere in the world a similar altar on which to pour their force. No matter what her name is, Artemis, or Venus, or a girl behind a Woolworth counter vaguely remembered, she is as eternal as our species, and we will continue to manufacture her as long as we survive.
  


  
    We came back slowly through the deserted streets of Loreto, and we walked quietly laden with submergence in a dim chapel.
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    A few supplies went aboard, and we pulled up the anchor and moved northward again. On the way we caught a Mexican sierra and another fish, apparently a cross between a yellowfin tuna 47 and an albacore.48 Tiny and Sparky, who have fished in tuna water a good deal, say that this cross is often found and taken, although never in numbers.
  


  
    We sailed north and found anchorage on the northern end of Coronado Island, and went immediately to collect on a long, westerly-extending point. This reef of water-covered stones was not very rich. In high boots we moved slowly about, turning over the flattened algae-covered boulders. We found here many solitary corals,49 and with great difficulty took some of them. They are very hard, and shatter easily when they are removed. If one could saw out the small section of rock to which they are fastened, it would be easy to take them. The next best method is to use a thin, very sharp knife and, by treating them as delicately as jewels, to remove them from their hard anchorage. Even with care, only about one in five is unbroken. Here also we found clustered heads of hard zoanthidean anemones of two types, one much larger than the other. We found a great number of large hemispherical yellow sponges which were noted in the collecting reports as “strikingly similar to the Monterey Bay Tethya aurantia or Geodia“—a similarity partly explainable by the fact that they turned out to be Tethya aurantia and a species of Geodia! Our collecting included the usual assortment of creatures, ranging from the crabs which plant algae on their backs for protection to the bryozoa which look more like moss than animals. With all these, the region was still not rich, but ”burned,“ and again we felt the thing which had been at the strange Cayo Islet, a resentment of the shore toward animal life, an inhospitable quality in the stones that would make an animal think twice about living there.
  


  
    It is so strange, this burned quality. We have seen places which seemed hostile to human life, too. There are parts of the coast of California which do not like humans. It is as though they were already inhabited by another and invisible species which resented humans. Perhaps such places are “burned” for us; perhaps a petrologist could say why. Might there not be a mild radio-activity which made one nervous in such a place so that he would say, trying to put words to his feeling, “This place is unfriendly. There is something here that will not tolerate my kind”? While some radio-activities have been shown to encourage not only life but mutation (note experimentation with fruit-flies), there might well be some other combinations which have an opposite effect.
  


  
    

  


  
    Little fragments of seemingly unrelated information will sometimes accumulate in a process of speculation until a tenable hypothesis emerges. We had come on a riddle in our reading about the Gulf and now we were able to see this riddle in terms of the animals. There is an observable geographic differential in the fauna of the Gulf of California. The Cape San Lucas—La Paz area is strongly Panamic. Many warm-water mollusks and crustaceans are not known to occur in numbers north of La Paz, and some not even north of Cape San Lucas. But the region north of Santa Rosalia, and even of Puerto Escondido, is known to be inhabited by many colder-water animals, including Pachygrapsus crassipes, the commonest California shore crab, which ranges north as far as Oregon. These animals are apparently trapped in a blind alley with no members of their kind to the south of them.
  


  
    The problem is: “How did they get there?” In 1895 Cooper 50 noticed the situation and advanced an explanation. He remarks, referring to the northern part of the Gulf: “It appears that the species found there are more largely of the temperate fauna, many of them being identical with those of the same latitude on the west [outer] coast of the Peninsula. This seems to indicate that the dividing ridge, now three thousand feet or more in altitude, was crossed by one or more channels within geologically recent times.”
  


  
    This differential, which we ourselves saw, has been remarked a number of times in the literature of the region, especially by conchologists. Eric Knight Jordan, son of David Starr Jordan, an extremely promising young paleontologist who was killed some years ago, studied the geological and present distribution of mollusks along the west coast of Lower California. He says 51: “Two distinct faunas exist on the west coast of Lower California. The southern Californian now ranges southward from Point Conception to Cedros Island ... probably extends a little farther.... The fauna of the Gulf of California ranges to the north on the west coast of the Peninsula approximately to Scammon’s Lagoon, which is a little farther up than Cedros Island.” Present geographical ranges are given for 124 species, collected in lower Quaternary beds at Magdalena Bay, all of which occur living today, but farther to the north. Two pages later he remarks: “It ... appears that when these Quaternary beds were laid down there was a southward displacement of the isotherms sufficient to carry the conditions today prevailing at Cedros down as far as the latitude of Magdalena Bay.“
  


  
    Having reviewed the literature, we can confirm the significance of the Cedros Island complex as a present critical horizon (as Carpenter did eighty years ago) where the north and south fauna to some extent intermingle. Apparently this is the very condition that obtained at Magdalena Bay or southward when the lower Quaternary beds were being laid down. The present Magdalena Plain, extending to La Paz on the Gulf side, was at that time submerged. Then it was cold enough to permit a commingling of cold-water and warm-water species at that point. The hypothesis is tenable that when the isotherms retreated northward, the cold-water forms were no longer able to inhabit southern Lower California shores, which included the then Gulf entrance. In these increasingly warm waters they would have perished or would have been pushed northward, both along the outside coast, where they could retreat indefinitely, and into the Gulf. In the latter case the migrating waves of competing animals from the south, which were invading the Gulf and spilling upward, would have pocketed the northern species in the upper reaches, where they have remained to this day. These animals, hemmed in by tropical waters and fortunate competitors, have maintained themselves for thousands of years, though in the struggle they have been modified toward pau perization.
  


  
    This hypothesis would seem to offset Cooper’s assumption of a channel through ridges some 350 miles to the north which show no signs of Quaternary submergence.
  


  
    It is interesting that a paleontologist, working in one area, should lay the groundwork for a very reasonable hypothesis concerning the distribution of animals in another. It is, however, only one example among many of the obliqueness of investigation and the accident quotient involved in much investigation. The literature of science is filled with answers found when the question propounded had an entirely different direction and end.
  


  
    There is one great difficulty with a good hypothesis. When it is completed and rounded, the corners smooth and the content cohesive and coherent, it is likely to become a thing in itself, a work of art. It is then like a finished sonnet or a painting completed. One hates to disturb it. Even if subsequent information should shoot a hole in it, one hates to tear it down because it once was beautiful and whole. One of our leading scientists, having reasoned a reef in the Pacific, was unable for a long time to reconcile the lack of a reef, indicated by soundings, with the reef his mind told him was there. A parallel occurred some years ago. A learned institution sent an expedition southward, one of whose many projects was to establish whether or not the sea-otter was extinct. In due time it returned with the information that the sea-otter was indeed extinct. One of us, some time later, talking with a woman on the coast below Monterey, was astonished to hear her describe animals living in the surf which could only be sea-otters, since she described accurately animals she couldn’t have known about except by observation. A report of this to the institution in question elicited no response. It had extincted sea-otters and that was that. It was only when a reporter on one of our more disreputable newspapers photographed the animals that the public was informed. It is not yet known whether the institution of learning has been won over.
  


  
    This is not set down in criticism; it is no light matter to make up one’s mind about anything, even about sea-otters, and once made up, it is even harder to abandon the position. When a hypothesis is deeply accepted it becomes a growth which only a kind of surgery can amputate. Thus, beliefs persist long after their factual bases have been removed, and practices based on beliefs are often carried on even when the beliefs which stimulated them have been forgotten. The practice must follow the belief. It is often considered, particularly by reformers and legislators, that law is a stimulant to action or an inhibitor of action, when actually the reverse is true. Successful law is simply the publication of the practice of the majority of units of a society, and by it the inevitable variable units are either driven to conform or are eliminated. We have had many examples of law trying to be the well-spring of action; our prohibition law showed how completely fallacious that theory is.
  


  
    The things of our minds have for us a greater toughness than external reality. One of us has a beard, and one night when this one was standing wheel-watch, the others sat in the galley drinking coffee. We were discussing werewolves and their almost universal occurrence in regional literature. From this beginning, we played with a macabre thought, “The moon will soon be full,” we said, “and he of the beard will begin to feel the pull of the moon. Last night,” we said, “we heard the scratch of claws on the deck. When you see him go down on all fours, when you see the red light come into his eyes, then look out, for he will slash your throat.” We were delighted with the game. We developed the bearded one’s tendencies, how his teeth, the canines at least, had been noticeably longer of late, how for the past week he had torn his dinner apart with his teeth. It was night as we talked thus, and the deck was dark and the wind was blowing. Suddenly he appeared in the doorway, his beard and hair blown, his eyes red from the wind. Climbing the two steps up from the galley, he seemed to arise from all fours, and everyone of us started, and felt the prickle of erecting hairs. We had actually talked and thought ourselves into this pattern, and it took a while for it to wear off.
  


  
    These mind things are very strong; in some, so strong as to blot out the external things completely.
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    AFTER the collecting on Coronado Island, on the twenty ./jL seventh, and the preservation and labeling, we found that we were very tired. We had worked constantly. On the morning of the twenty-eighth we slept. It was a good thing, we told ourselves; the eyes grow weary with looking at new things; sleeping late, we said, has its genuine therapeutic value; we would be better for it, would be able to work more effectively. We have little doubt that all this was true, but we wish we could build as good a rationalization every time we are lazy. For in some beastly way this fine laziness has got itself a bad name. It is easy to see how it might have come into disrepute, if the result of laziness were hunger. But it rarely is. Hunger makes laziness impossible. It has even become sinful to be lazy. We wonder why. One could argue, particularly if one had a gift for laziness, that it is a relaxation pregnant of activity, a sense of rest from which directed effort may arise, whereas most busy-ness is merely a kind of nervous tic. We know a lady who is obsessed with the idea of ashes in an ashtray. She is not lazy. She spends a good half of her waking time making sure that no ashes remain in any ashtray, and to make sure of keeping busy she has a great many ashtrays. Another acquaintance, a man, straightens rugs and pictures and arranges books and magazines in neat piles. He is not lazy, either; he is very busy. To what end? If he should relax, perhaps with his feet up on a chair and a glass of cool beer beside him—not cold, but cool—if he should examine from this position a rumpled rug or a crooked picture, saying to himself between sips of beer (preferably Carta Blanca beer), “This rug irritates me for some reason. If it were straight, I should be comfortable; but there is only one straight position (and this is of course, only my own personal discipline of straightness) among all possible positions. I am, in effect, trying to impose my will, my insular sense of rightness, on a rug, which of itself can have no such sense, since it seems equally contented straight or crooked. Suppose I should try to straighten people,” and here he sips deeply. “Helen C., for instance, is not neat, and Helen C.”—here he goes into a reverie—“how beautiful she is with her hair messy, how lovely when she is excited and breathing through her mouth.” Again he raises his glass, and in a few minutes he picks up the telephone. He is happy; Helen C. may be happy; and the rug is not disturbed at all.
  


  
    How can such a process have become a shame and a sin? Only in laziness can one achieve a state of contemplation which is a balancing of values, a weighing of oneself against the world and the world against itself. A busy man cannot find time for such balancing. We do not think a lazy man can commit murders, nor great thefts, nor lead a mob. He would be more likely to think about it and laugh. And a nation of lazy contemplative men would be incapable of fighting a war unless their very laziness were attacked. Wars are the activities of busy-ness.
  


  
    With such a background of reasoning, we slept until nine A.M. And then the engines started and we moved toward Concepción Bay. The sea, with the exception of one blow outside of La Paz, had been very calm. This day, a little wind blew over the ultramarine water. The swordfish in great numbers jumped and played about us. We set up our lightest harpoon on the bow with a coil of cotton line beside it, and for hours we stood watch. The helmsman changed course again and again to try to bring the bow over a resting fish, but they seemed to wait until we were barely within throwing range and then they sounded so quickly that they seemed to snap from view. We made many wild casts and once we got the iron in, near the tail of a monster. But he flicked his tail and tore it out and was gone. We could see schools of leaping tuna all about us, and whenever we crossed the path of a school, our lines jumped and snapped under the strikes, and we brought the beautiful fish in.
  


  
    We had set up a salt barrel near the stern, and we cut the fish into pieces and put them into brine to take home. It developed after we got home that several of us had added salt to the brine and the whole barrel was hopelessly salty and inedible.
  


  
    As we turned Aguja Point and headed southward into the deep pocket of Concepción Bay, we could see Mulege on the northern shore—a small town in a blistering country. We had no plan for stopping there, for the story is that the port charges are mischievous and ruinous. We do not know that this is so, but it is repeated about Mulege very often. Also, there may be malaria there. We had been following the trail of malaria for a long time. At the Cape they said there was no malaria there but at La Paz it was very serious. At La Paz, they said it was only at Loreto. At Loreto they declared that Mulege was full of it. And there it must remain, for we didn’t stop at Mulege; so we do not know what the Mulegeños say about it. Later, we picked up the malaria on the other side, ran it down to Topolobambo, and left it there. We would say offhand, never having been to either place, that the malaria is very bad at Mulege and Topolobambo.
  


  
    A strong, north-pointing peninsula is the outer boundary of Concepción Bay. At the mouth it is three and a quarter miles wide and it extends twenty-two miles southward, varying in width from two to five miles. The eastern shore, along which we collected, is regular in outline, with steep beaches of sand and pebbles and billions of bleaching shells and many clams and great snails. From the shore, the ascent is gradual toward mountains which ridge the little peninsula and protect this small gulf from the Gulf of California. Along the shore are many pools of very salty water, where thousands of fiddler crabs sit by their moist burrows and bubble as one approaches. The beach was beautiful with the pink and white shells of the murex. 52 Sparky found them so beautiful that he collected a wash tubful of them and stored them in the hold. And even then, back in Monterey, he found he did not have enough for his friends.
  


  
    Behind the beach there was a little level land, sandy and dry and covered with cactus and thick brush. And behind that, the rising dry hills. Now again the wild doves were calling among the hills with their song of homesickness. The quality of longing in this sound, the memory response it sets up, is curious and strong. And it has also the quality of a dying day. One wishes to walk toward the sound—to walk on and on toward it, forgetting everything else. Undoubtedly there are sound symbols in the unconscious just as there are visual symbols—sounds that trigger off a response, a little spasm of fear, or a quick lustfulness, or, as with the doves, a nostalgic sadness. Perhaps in our pre-humanity this sound of doves was a signal that the day was over and a night of terror due—a night which perhaps this time was permanent. Keyed to the visual symbol of the sinking sun and to the odor symbol of the cooling earth, these might all cause the little spasm of sorrow; and with the long response-history, one alone of these symbols might suffice for all three. The smell of a musking goat is not in our experience, but it is in some experience, for smelled faintly, or in perfume, it is not without its effect even on those who have not smelled the passionate gland nor seen the play which follows its discharge. But some great group of shepherd peoples must have known this odor and its result, and must, from the goat’s excitement, have taken a very strong suggestion. Even now, a city man is stirred deeply when he smells it in the perfume on a girl’s hair. It may be thought that we produce no musk nor anything like it, but this we do not believe. One has the experience again and again of suddenly turning and following with one’s eyes some particular girl among many girls, even trotting after her. She may not be beautiful, indeed, often is not. But what are the stimuli if not odors, perhaps above or below the conscious olfactory range? If one follows such an impulse to its conclusion, one is not often wrong. If there be visual symbols, strong and virile in the unconscious, there must be others planted by the other senses. The sensitive places, ball of thumb, ear-lobe, skin just below the ribs, thigh, and lip, must have their memories too. And smell of some spring flowers when the senses thaw, and smell of a ready woman, and smell of reptiles and smell of death, are deep in our unconscious. Sometimes we can say truly, “That man is going to die.” Do we smell the disintegrating cells? Do we see the hair losing its luster and uneasy against the scalp, and the skin dropping its tone? We do not know these reactions one by one, but we say, that man or cat or dog or cow is going to die. If the fleas on a dog know it and leave their host in advance, why do not we also know it? Approaching death, the pre-death of the cells, has informed the fleas and us too.
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    The shallow water along the shore at Concepción Bay was littered with sand dollars, two common species 53 and one 54 very rare. And in the same association, brilliant-red sponge arbores cences 55 grew in loose stones in the sand or on the knobs of old coral. These are the important horizon markers. On other rocks, imbedded in the sand, there were giant hachas, clustered over with tunicates and bearing on their shells the usual small ophiurans and crabs. One of the masked rock-clams had on it a group of solitary corals. Close inshore were many brilliant large snails, the living animals the shells of which had so moved Sparky. In this area we collected from the skiff, leaning over the edge, bringing up animals in a dip-net or spearing them with a small trident, sometimes jumping overboard and diving for a heavier rock with a fine sponge growing on it.
  


  
    The ice we had taken aboard at La Paz was all gone now. We started our little motor and ran it for hours to cool the ice-chest, but the heat on deck would not permit it to drop the temperature below about thirty-eight degrees F., and the little motor struggled and died often, apparently hating to run in such heat. It sounded tired and sweaty and disgusted. When the evening came, we had fried fish, caught that day, and after dark we lighted the deck and put our reflecting lamp over the side. We netted a serpent-like eel, thinking from its slow, writhing movement through the water that it might be one of the true viperine sea-snakes which are common farther south. Also we captured some flying fish.
  


  
    We used long-handled dip-nets in the lighted water, and set up the enameled pans so that the small pelagic animals could be dropped directly into them. The groups in the pans grew rapidly. There were heteronereis (the free stages of otherwise crawling worms who develop paddle-like tails upon sexual maturity). There were swimming crabs, other free-swimming annelids, and ribbon-fish which could not be seen at all, so perfectly transparent were they. We should not have known they were there, if they had not thrown faint shadows on the bottom of the pans. Placed in alcohol, they lost their transparency and could easily be seen. The pans became crowded with little skittering animals, for each net brought in many species. When the hooded light was put down very near the water, the smallest animals came to it and scurried about in a dizzying dance so rapidly that they seemed to draw crazy lines in the water. Then the small fishes began to dart in and out, snapping up this concentration, and farther out in the shadows the large wise fishes cruised, occasionally swooping and gobbling the small fishes. Several more of the cream-colored spotted snake-eels wriggled near and were netted. They were very snake-like and they had small bright-blue eyes. They did not swim with a beating tail as fishes do, but rather squirmed through the water.
  


  
    While we worked on the deck, we put down crab-nets on the bottom, baiting them with heads and entrails of the fish we had had for dinner. When we pulled them up they were loaded with large stalk-eyed snails 56 and with sea-urchins having long vicious spines.57 The colder-water relatives of both these animals are very slow-moving, but these moved quickly and were completely voracious. A net left down five minutes was brought up with at least twenty urchins in it, and all attacking the bait. In addition to the speed with which they move, these urchins are clever and sensitive with their spines. When approached, the long sharp little spears all move and aim their points at the approaching body until the animal is armed like a Macedonian phalanx. The main shafts of the spines were cream-yellowish-white, but a half-inch from the needle-points they were blue-black. The prick of one of the points burned like a bee-sting. They seemed to live in great numbers at four fathoms; we do not know their depth range, but their physical abilities and their voraciousness would indicate a rather wide one. In the same nets we took several dromiaceous crabs, reminiscent of hermits, which had adjusted themselves to life in half the shell of a bivalve, and had changed their body shapes accordingly.
  


  
    It is probable that no animal tissue ever decays in this water. The furious appetites which abound would make it unlikely that a dead animal, or even a hurt animal, should last more than a few moments. There would be quick death for the quick animal which became slow, for the shelled animal which opened at the wrong time, for the fierce animal which grew timid. It would seem that the penalty for a mistake or an error would be instant death and there would be no second chance.
  


  
    It would have been good to keep some of the sensitive urchins alive and watch their method of getting about and their method of attack. Indeed, we will never go again without a full-sized observation aquarium into which we can put interesting animals and keep them for some time. The aquaria taken were made with polarized glass. Thus, the fish could look out but we could not look in. This, it turned out, was an error on our part.
  


  
    There are three ways of seeing animals: dead and preserved; in their own habitats for the short time of a low tide; and for long periods in an aquarium. The ideal is all three. It is only after long observation that one comes to know the animal at all. In his natural place one can see the normal life, but in an aquarium it is possible to create abnormal conditions and to note the animal’s adaptability or lack of it. As an example of this third method of observation, we can use a few notes made during observation of a small colony of anemones in an aquarium. We had them for a number of months.
  


  
    In their natural place in the tide pool they are thick and close to the rock. When the tide covers them they extend their beautiful tentacles and with their nettle-cells capture and eat many micro-organisms. When a powerful animal, a small crab for example, touches them, they paralyze it and fold it into the stomach, beginning the digestive process before the animal is dead, and in time ejecting the shell and other indigestible matter. On being touched by an enemy, they fold in upon themselves for protection. We brought a group of these on their own stone into the laboratory and placed them in an aquarium. Cooled and oxygenated sea water was sprayed into the aquarium to keep them alive. Then we gave them various kinds of food, and found that they do not respond to simple touch-stimulus on the tentacles, but have something which is at least a vague parallel to taste-buds, whatever may be the chemical or mechanical method. Thus, protein food was seized by the tentacles, taken and eaten without hesitation; fat was touched gingerly, taken without enthusiasm to the stomach, and immediately rejected; starches were not taken at all—the tentacles touched starchy food and then ignored it. Sugars, if concentrated, seemed actually to burn them so that the tentacles moved away from contact. There did really appear to be a chemical method of differentiation and choice. We circulated the same sea water again and again, only cooling and freshening it. Pure oxygen, introduced into the stomach in bubbles, caused something like drunkenness; the animal relaxed and its reaction to touch was greatly slowed, and sometimes completely stopped for a while. But the reaction to chemical stimulus remained active, although slower. In time, all the microscopic food was removed from the water through constant circulation past the anemones, and then the animals began to change their shapes. Their bodies, which had been thick and fat, grew long and neck-like; from a normal inch in length, they changed to three inches long and very slender. We suspected this was due to starvation. Then one day, after three months, we dropped a small crab into the aquarium. The anemones, moving on their new long necks, bent over and attacked the crab, striking downward like slow snakes. Their normal reaction would have been to close up and draw in their tentacles, but these animals had changed their pattern in hunger, and now we found that when touched on the body, even down near the base, they moved downward, curving on their stalks, while their tentacles hungrily searched for food. There seemed even to be competition among the individuals, a thing we have never seen in a tide pool among anemones. This versatility had never been observed by us and is not mentioned in any of the literature we have seen.
  


  
    The aquarium is a very valuable extension of shore observation. Quick-eyed, timid animals soon become used to having humans about, and quite soon conduct their business under lights. If we could have put our sensitive urchins in an aquarium, we could have seen how it is that they move so rapidly and how they are stimulated to aim their points at an approaching body. But we preserved them, and of course they lost color and dropped many of their beautiful sharp spines. Also, we could have seen how the great snails are able to consume animal tissue so quickly. As it is, we do not know these things.
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    TIDES had been giving us trouble, for we were now far enough up the Gulf so that the tidal run had to be taken into time consideration. In the evening we had set up a flagged stake at the waterline, so that with glasses we could see from the deck the rise and fall of the tide in relation to the stick. At seven-thirty in the morning the tide was going down from our marker. We had abandoned our tide charts as useless by now, and since we stayed such a short time at each station we could not make new ones. The irregular length of our jumps made it impossible for us to forecast with accuracy from a preceding station. Besides all this, a good, leisurely state of mind had come over us which had nothing to do with the speed and duration of our work. It is very possible to work hard and fast in a leisurely manner, or to work slowly and clumsily with great nervousness.
  


  
    On this day, the sun glowing on the morning beach made us feel good. It reminded us of Charles Darwin, who arrived late at night on the Beagle in the Bay of Valparaiso. In the morning he awakened and looked ashore and he felt so well that he wrote, “When morning came everything appeared delightful. After Tierra del Fuego, the climate felt quite delicious, the atmosphere so dry and the heavens so clear and blue with the sun shining brightly, that all nature seemed sparkling with life.”58 Darwin was not saying how it was with Valparaiso, but rather how it was with him. Being a naturalist, he said, “All nature seemed sparkling with life,” but actually it was he who was sparkling. He felt so very fine that he can, in these charged though general adjectives, translate his ecstasy over a hundred years to us. And we can feel how he stretched his muscles in the morning air and perhaps took off his hat—we hope a bowler —and tossed it and caught it.
  


  
    On this morning, we felt the same way at Concepción Bay. “Everything appeared delightful.” The tiny waves slid up and down the beach, hardly breaking at all; out in the Bay the pelicans were fishing, flying along and then folding their wings and falling in their clumsy-appearing dives, which nevertheless must be effective, else there would be no more pelicans.
  


  
    By nine A.M. the water was well down, and by ten seemed to have passed low and to be flowing again. We went ashore and followed the tide down. The beach is steep for a short distance, and then levels out to a gradual slope. We took two species of cake urchins which commingled at one-half to one and one-half feet of water at low tide. The ordinary cake urchin here, with holes, is Encope californica Verrill. The grotesquely beautiful keyhole sand dollar 59was very common here. Finally, there was a rare member of the same group,60 which we collected unknowingly, and turned out only three individuals of the species when the animals were separated on deck. A little deeper, about two feet submerged, at low tide, a species of cucumber new to us was taken, a flat, sand-encrusted fellow.61 Giant heart-urchins 62 in some places were available in the thousands. They ranged between two feet and three feet below the surface at low water, and very few were deeper. The greatest number occurred at three feet.
  


  
    The shore line here is much like that at Puget Sound: in the high littoral is a foreshore of gravel to pebbles to small rocks; in the low littoral, gravelly sand and fine sand with occasional stones below the low tide level. In this zone, with a maximum at four feet, were heavy groves of algae, presumably Sargassum, lush and tall, extending to the surface. Except for the lack of eel-grass, it might have been Puget Sound. We took giant stalk-eyed conchs,63 several species of holothurians and Cerianthus, the sand anemone whose head is beautiful but whose encased body is very ugly, like rotting gray cloth. Tiny chris tened Cerianthus “sloppy-guts,” and the name stuck. By diving, we took a number of hachas, the huge mussel-like clams. Their shells were encrusted with sponges and tunicates under which small crabs and snapping shrimps hid themselves. Large scalloped limpets also were attached to the shells of the hachas. This creature closes itself so tightly with its big adductor muscle that a knife cannot penetrate it and the shell will break before the muscle will relax. The best method for opening them is to place them in a bucket of water and, when they open a little, to introduce a sharp, thin-bladed knife and sever the muscle quickly. A finger caught between the closing shells would probably be injured. In many of the hachas we found large, pale, commensal shrimps64 living in the folds of the body. They are soft-bodied and apparently live there always.
  


  
    About noon we got under way for San Lucas Cove, and as usual did our preserving and labeling while the boat was moving. Some of the sand dollars we killed in formalin and then set in the sun to dry, and many more we preserved in formaldehyde solution in a small barrel. We had taken a great many of them. Sparky had, by now, filled several sacks with the fine white rose-lined murex shells, explaining, as though he were asked for an explanation, that they would be nice for lining a garden path. In reality, he simply loved them and wanted to have them about.
  


  
    We passed Mulege, that malaria-ridden town, that town of high port fees—so far as we know—and it looked gay against the mountains, red-roofed and white-walled. We wished we were going ashore there, but the wall of our own resolve kept us out, for we had said, “We will not stop at Mulege,” and having said it, we could not overcome our own decision. Sparky and Tiny looked longingly at it as we passed; they had come to like the quick excursions into little towns: they found that their Italian was understood for any purposes they had in mind. It was their practice to wander through the streets, carrying their cameras, and in a very short time they had friends. Tony and Tex were foreigners, but Tiny and Sparky were very much at home in the little towns—and they never inquired whose home. This was not reticence, but rather a native tactfulness.
  


  
    Now that we were engaged in headland navigating, Tiny’s and Sparky’s work at the wheel had improved, and except when they chased a swordfish (which was fairly often) we were not off course more than two or three times during their watch. They had abandoned the compass with relief and blue water was no longer thrust upon them.
  


  
    At about this time it was discovered that Tex was getting fat, and inasmuch as he was to be married soon after his return, we decided to diet him and put him in a marrying condition. He protested feebly when we cut off his food, and for three days he sneaked food and stole food and cozened us out of food. During the three days of his diet, he probably ate twice as much as he did before, but the idea that he was starving made him so hungry that at the end of the third day he said he couldn’t stand it any longer, and he ate a dinner that nearly killed him. Actually, with his thefts of food he had picked up a few pounds during his diet, but always afterwards he shuddered at the memory of those three days. He said, “A man doesn’t feel his best when he is starving” and he asked what good it would do him to be married if he were weak and sick.
  


  
    At five P.M. on March 29 we arrived at San Lucas Cove and anchored outside. The cove, a deep salt-water lagoon, guarded by a large sandspit, has an entrance that might mave been deep enough for us to enter, but the current is strong and there were no previous soundings available. Besides, Tony was nervous about taking his boat into such places. There was another reason for anchoring outside; in the open Gulf where the breeze moves there are no bugs, while if one anchors in still water near the mangroves little visitors come and spend the night. There is one small, beetle-like black fly which crawls down into bed with you and has a liking for very tender places. We had suffered from this fellow when the wind blew over the mangroves to us. This bug hates light, but finds security and happiness under the bedding, nestling over one’s kidneys, munching contentedly. His bite leaves a fiery itch; his collective soul is roasting in Hell, if we have any influence in the court of Heaven. After one experience with him, we anchored always a little farther out.
  


  
    When we came to San Lucas, the tide was flowing and the little channel was a mill-race. It would be necessary to wait for the morning tide. We were eager to see whether on this sand-bar, so perfectly situated, we could not find amphioxus, that most primitive of vertebrates. As we dropped anchor a large shark cruised about us, his fin high above the water. We shot at him with a pistol and one shot went through his fin. He cut away like a razor blade and we could hear the hiss of the water. What incredible speed sharks can make when they hurry! We wonder how their greatest speed compares with that of a porpoise. The variations in speed among individuals of these fast-swimming species must be very great too. There must be incredible sharks, like Man o’ War or Charlie Paddock, which make other sharks seem slow.
  


  
    That night we hung the light over the side again and captured some small squid, the usual heteronereis, a number of free-swimming crustacea, quantities of crab larvae and the transparent ribbon-fish again. The boys developed a technique for catching flying fish: one jabbed at it with a net, making it fly into the net of another. But even in the nets they were not caught, for they struggled and fluttered away with ease. That night we had a mild celebration of some minor event which did not seem important enough to remember. The pans of animals were still lying on the deck and one of our members, confusing Epsom salts with cracker-crumbs, tried to anesthetize a large pan of holothurians with cracker-meal. The resulting thick paste seemed to have no narcotic qualities whatever.
  


  
    Late, late in the night we recalled that Horace says fried shrimps and African snails will cure a hangover. Neither was available. And we wonder whether this classical remedy for a time-bridging ailment has been prescribed and tried since classical times. We do not know what snail he refers to, or whether it is a marine snail or an escargot. It is too bad that such imaginative remedies have been abandoned for the banalities of anti-acids, heart stimulants, and analgesics. The Bacchic mystery qualified and nullified by a biochemistry which is almost but not quite yet a mystic science. Horace suggests that wine of Cos taken with these shrimps and snails guarantees the remedy. Perhaps it would. In that case, his remedy is in one respect like those unguents used in witchcraft which combine such items as dried babies’ brains, frog-eyes, lizards’ tongues, and mold from a hanged man’s skull with a quantity of good raw opium, and thus serve to stimulate the imagination and the central nervous system at the same time. In our pained discussion at San Lucas Cove we found we had no snails nor shrimps nor wine of Cos. We tore the remedy down to its fundamentals, and decided that it was a good strong dose of proteins and alcohol, so we substituted a new compound—fried fish and a dash of medicinal whisky—and it did the job.
  


  
    The use of euphemism in national advertising is giving the hangover a bad name. “Over-indulgence” it is called. There is a curious nastiness about over-indulgence. We would not consider over-indulging. The name is unpleasant, and the word “over” indicates that one shouldn’t have done it. Our celebration had no such implication. We did not drink too much. We drank just enough, and we refuse to profane a good little time of mild inebriety with that slurring phrase “over-indulgence.”
  


  
    There was a reference immediately above to the medicine chest. On leaving Monterey, it may be remembered, we had exhausted the medicine, but no sooner had we put to sea when it was discovered that each one of us, with the health of the whole party in mind, had laid in auxiliary medicine for emergencies. We had indeed, when the good-will of all was assembled, a medicine chest which would not have profaned a fair-sized bar. And the emergencies did occur. Who is to say that an emergency of the soul is not worse than a bad cold? What was good enough for Li-Po was good enough for us. There have been few enough immortals who did not love wine; offhand we cannot think of any and we do not intend to try very hard. The American Indians and the Australian Bushmen are about the only great and intellectual peoples who have not developed an alcoholic liquor and a cult to take care of it. There are, indeed, groups among our own people who have abandoned the use of alcohol, due no doubt to Indian or Bushman blood, but we do not wish to claim affiliation with them. One can imagine such a specimen of Bushman reading this journal and saying, “Why, it was all drinking—beer—and at San Lucas Cove, whisky.” So might a night-watchman cry out, “People sleep all the time!” So might a blind man complain, “Among some people there is a pernicious and wicked practice called ‘seeing.’ This eventually causes death and should be avoided.” Actually, with few tribal exceptions, our race has a triumphant alcoholic history and no definite symptoms of degeneracy can be attributed to it. The theory that alcohol is a poison was too easily and too blindly accepted. So it is to some individuals; sugar is poison to others and meat to others. But to the race in general, alcohol has been an anodyne, a warmer of the soul, a strengthener of muscle and spirit. It has given courage to cowards and has made very ugly people attractive. There is a story told of a Swedish tramp, sitting in a ditch on Midsummer Night. He was ragged and dirty and drunk, and he said to himself softly and in wonder, “I am rich and happy and perhaps a little beautiful.”
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    AT EIGHT-THIRTY in the morning the tide was ebbing, uncovering the sand-bar and a great expanse of tidal sand-flat. This flat was made up to a large extent of the broken shells of mollusks. In digging, we found many small clams and a few smooth Venus-like clams. We took one very large male fiddler crab. “Sloppy-guts,” the Cerianthus, was very common here. There were numbers of hermit crabs and many of the swimming crabs with bright-blue claws. These crabs65 are eaten by Mexicans and are delicious. They swim very rapidly through the water. When we pursued them to the shallows they tried to escape for a time, but soon settled to the bottom and raised their claws to a position not unlike that of a defensive boxer. Their pinch was very painful. When captured and put into a collecting bucket they vented their fury on one another; pinched-off legs and claws littered the buckets on our return. These crabs do not seem to come out of the water as the grapsoids do. Removed from the water, they very soon weaken and lose their fight. Moreover, they do not die as rapidly in fresh water as do most other crabs. Perhaps, living in the lagoons which sometimes must be almost brackish, they have achieved a tolerance for fresh water greater than that of other crabs; greater indeed, although it is not much of a trick, than that of a certain biologist who shall be nameless.
  


  
    This varying threshold of tolerance is always an astonishing thing.
  


  
    Amphioxus ordinarily lives on the seaward side of a sand-bar and in sub-tidal water; or, at least, in sand bared by only the lowest of tides. We dug for them here and took only a few weak ones. It was not a very low tide and these were very possibly stragglers. It is probable that an extremely low tide would expose a level in which a great many of them live. The capture of these animals is exciting and requires speed. They are perfectly streamlined and partly transparent. Also, they are extremely nervous. Sometimes if the sand is struck with a shovel they will jump out and then frantically wriggle to get under the sand again—which they readily do. They are able to move through sand and even under it with great rapidity. We turned over the sand and leaped at them before they could escape. There used to be very many of them at Balboa Beach in Southern California, but channel dredging and perhaps the great number of motor boats have made them rare. And they are very interesting animals, being almost the dividing point between vertebrates and invertebrates. Usually one to three inches long and shuttle-shaped, they are perfectly built to slip through the sand without resistance.
  


  
    The bar was rich with clams, many small Chione, and some small razor clams. We extracted the Cerianthus from their sloppy casings and found a great many tiny commensal sipun culid worms66 in the smooth inner linings of the cases. These were able to extend themselves so far that they seemed like hairs, or to retract until they were like tiny peanuts. We did not find commensal pea crabs in the linings, as we had thought we would.
  


  
    San Lucas Cove is nearly slough-like. The water gets very warm and probably very stale. It is exposed to a deadly sun and is so shallow that the water is soupy. This very quality of probable high salinity and warmth made it very difficult to preserve the Cerianthus in an expanded state. The small bunodids are easily anesthetized in Epsom salts, but Cerianthus, after six to eight hours of concentrated Epsom-salts solution, and even standing in pans under the hot sun, were able to retract rapidly and violently by expelling water from the aboral pore when the preserving liquid touched them. Sooner or later we will find the perfect method for anesthetizing anemones, but it has not yet been found. There is hope that cold may work as the anesthetic, if we can force absorption of formalin while the animals are relaxed with dry ice. But a great deal of experimenting is necessary, for if too cold they do not receive the formalin, and if too warm they retract on contact with it.
  


  
    Back on board at about eleven-thirty we sailed for San Carlos Bay. We did not plan to stop at Santa Rosalia. It is a fairly large town which has long been supported by copper mines in the neighborhood, under the control of a French company. A little feeling of hurry was creeping upon us, for by now we had begun to see the magnitude of the job we had undertaken, and to realize that with the limited time and the more than limited equipment and personnel, we could not make much of a job of it. Our time was going fast. Much as Sparky and Tiny wished to continue their research and shore collecting at Santa Rosalia, we sailed on past it. And it looked, from the sea at least, to be less Mexican than other towns. Perhaps that was because we knew it was run by a French company. A Mexican town grows out of the ground. You cannot conceive its never having been there. But Santa Rosalia looked “built.” There were industrial works of large size visible, loading trestles, and piles of broken rock. The mountains rose behind the town, burned almost white, and the green about the houses and the red roofs were in startling contrast. Sparky had the wheel as we went by, and his left hand was heavy. It required a definite effort of will for him to keep the course off shore.
  


  
    At about six P.M. we came to San Carlos Bay, a curious land-locked curve with an inner shallow bay. There is good anchorage for small craft in the outer bay, with five to seven fathoms of water. The inner bay, or lagoon, has a sand beach on all sides. We intended to collect on the heavy boulders on the inner, or eastern, shore. There might be, we thought, a contrasting fauna to that of the tide flats of morning. This beach was piled high with rotting seaweed, left by some fairly recent storm perhaps. Or possibly this beach is at the end of some current-cycle, so that a high tide deposits great amounts of torn weed. There is such a beach at San Antonio del Mar on the western shore of Lower California, about sixty miles south of Ensenada. The debris from ships from hundreds of miles around is piled on this beach—mountains of sea-washed boxes and crates, logs and lumber, great whitened piles of it, mixed in with bottles and cans and pieces of clothing. It is the termination of some great sweeping in the Pacific.
  


  
    Here at San Carlos there was little human debris; so very few boats pass up the Gulf this far and the people so prize planed wood and cans that such things would be picked up very quickly. In the decaying weed were myriads of flies and beach-hoppers working on this endless food supply. But in spite of their incredible numbers, we were able to catch only a few of the hoppers; they were too fast for us. Again we felt that here in the Gulf a little extra is added to the protection of animals. They are extra-fast, they are extra-armored, they seem to sting and pinch and bite worse than animals in other places. In the sand we found some clams rather like the Pismo clams of California, but shiny brown to black; also some ribbed mussel-like clams.67 On the rocks we took two species of chitons and some new snails and crabs. There were blue, sharp-spined urchins and a number of flatworms. The flatworms are hard to catch, for they flow over the rocks like quicksilver. Also they are im-possible to preserve well; many of them simply dissolve in the preservative, while others roll up tightly. Heliaster, the sun-star, was here, but he had continued to shrink and was quite small this far up in the Gulf. Under the sand there were a great number of heart-urchins.
  


  
    That night, using the shaded lamp hung over the side, we had a great run of transparent fish, including a type we had not seen before. We took another squid, a larval mantis-shrimp, and the usual heteronereis and crustacea.
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    THE tide was very poor this morning, only two and a half to three feet below the uppermost line of barnacles. We started about ten o‘clock and had a little collecting under water, but soon the wind got up and so ruffled the surface that we could not see what we were doing. To a certain extent this was a good thing. Not being able to get into the low littoral, where no doubt the spectacular spiny lobsters would have distracted us, we were able to make a more detailed survey of the upper region. One fact increasingly emerged: the sulphury-green and black cucumber68 is the most ubiquitous shore animal of the Gulf of California, with Heliaster, the sun-star, a close second. These two are found nearly everywhere. In this region at San Carlos, Sally Lightfoot lives highest above the ordinary high tide, together with a few Ligyda occidentalis, a cockroach-like crustacean. Attached to the rocks and cliffsides, high up and fully exposed to this deadly sun, were barnacles and limpets, so placed that they must experience only occasional immersion, although they may be often dampened by spray. Under rocks and boulders, in the next association lower down, were the mussel-like ruffled clams and the brown chitons, many cucumbers, a few Heliasters, and only two species of brittle-stars—another common species, Ophiothrix spiculata, we did not find here although we had seen it everywhere else. In this zone verrucose anemones were growing under overhangs on the sides of rocks and in pits in the rocks. There were also a few starfish 69; garbanzo clams were attached to the rock undersides by the thousands together with club urchins. Farther down in a new zone was a profusion of sponges of a number of species, including a beautiful blue sponge. There were octopi70 here, and one species of chiton; there were many large purple urchins, although no specimens were taken, and heart-urchins in the sand and between the rocks. There were some sipunculids and a great many tunicates.
  


  
    We found extremely large sponges, a yellow form (probably Cliona) superficially resembling the Monterey Lissodendoryx noxiosa, and a white one, Steletta, of the wicked spines. There were brilliant-orange nudibranchs, giant terebellid worms, some shell-less air-breathing (pulmonate) snails, a ribbon-worm, and a number of solitary corals. These were the common animals and the ones in which we were most interested, for while we took rarities when we came upon them in normal observation, our interest lay in the large groups and their associations—the word “association” implying a biological assemblage, all the animals in a given habitat.
  


  
    It would seem that the commensal idea is a very elastic thing and can be extended to include more than host and guest; that certain kinds of animals are often found together for a number of reasons. One, because they do not eat one another; two, because these different species thrive best under identical conditions of wave-shock and bottom; three, because they take the same kinds of food, or different aspects of the same kinds of food; four, because in some cases the armor or weapons of some are protection to the others (for instance, the sharp spines of an urchin may protect a tide-pool johnny from a larger preying fish); five, because some actual commensal partition of activities may truly occur. Thus the commensal tie may be loose or very tight and some associations may partake of a real thigmotropism.
  


  
    Indeed, as one watches the little animals, definite words describing them are likely to grow hazy and less definite, and as species merges into species, the whole idea of definite independent species begins to waver, and a scale-like concept of animal variations comes to take its place. The whole taxonomic method in biology is clumsy and unwieldy, shot through with the jokes of naturalists and the egos of men who wished to have animals named after them.
  


  
    Originally the descriptive method of naming was not so bad, for every observer knew Latin and Greek well and was able to make out the descriptions. Such knowledge is fairly rare now and not even requisite. How much easier if the animals bore numbers to which the names were auxiliary! Then, one knowing that the phylum Arthropoda was represented by the roman figure VI, the class Crustacea by a capital B, order by arabic figure 13, and genus and species by a combination of small letters, would with little training be able to place the animals in his mind much more quickly and surely than he can now with the descriptive method tugged bodily from a discarded antiquity.
  


  
    

  


  
    As we ascended the Gulf it became more sparsely inhabited; there were fewer of the little heat-struck rancherias, fewer canoes of fishing Indians. Above Santa Rosalia very few trading boats travel. One would be really cut off up here. And yet here and there on the beaches we found evidences of large parties of fishermen. On one beach there were fifteen or twenty large sea-turtle shells and the charcoal of a bonfire where the meat had been cooked or smoked. In this same place we found also a small iron harpoon which had been lost, probably the most valued possession of the man who had lost it. These Indians do not seem to have firearms; probably the cost of them is beyond even crazy dreaming. We have heard that in some of the houses are the treasured weapons of other times, muskets, flintlocks, old long muzzle-loaders kept from generation to generation. And one man told us of finding a piece of Spanish armor, a breastplate, in an Indian house.
  


  
    There is little change here in the Gulf. We think it would be very difficult to astonish these people. A tank or a horseman armed cap-a-pie would elicit the same response—a mild and dwindling interest. Food is hard to get, and a man lives inward, closely related to time; a cousin of the sun, at feud with storm and sickness. Our products, the mechanical toys which take up so much of our time, preoccupy and astonish us so, would be considered what they are, rather clever toys but not related to very real things. It would be interesting to try to explain to one of these Indians our tremendous projects, our great drives, the fantastic production of goods that can’t be sold, the clutter of possessions which enslave whole populations with debt, the worry and neuroses that go into the rearing and educating of neurotic children who find no place for themselves in this complicated world; the defense of the country against a frantic nation of conquerors, and the necessity for becoming frantic to do it; the spoilage and wastage and death necessary for the retention of the crazy thing; the science which labors to acquire knowledge, and the movement of people and goods contrary to the knowledge obtained. How could one make an Indian understand the medicine which labors to save a syphilitic, and the gas and bomb to kill him when he is well, the armies which build health so that death will be more active and violent. It is quite possible that to an ignorant Indian these might not be evidences of a great civilization, but rather of inconceivable nonsense.
  


  
    It is not implied that this fishing Indian lives a perfect or even a very good life. A toothache may be to him a terrible thing, and a stomachache may kill him. Often he is hungry, but he docs not kill himself over things which do not closely concern him.
  


  
    A number of times we were asked, Why do you do this thing, this picking up and pickling of little animals? To our own people we could have said any one of a number of meaningless things, which by sanction have been accepted as meaningful. We could have said, “We wish to fill in certain gaps in the knowledge of the Gulf fauna.” That would have satisfied our people, for knowledge is a sacred thing, not to be questioned or even inspected. But the Indian might say, “What good is this knowledge? Since you make a duty of it, what is its purpose?” We could have told our people the usual thing about the advancement of science, and again we would not have been questioned further. But the Indian might ask, “Is it advancing, and toward what? Or is it merely becoming complicated? You save the lives of children for a world that does not love them. It is our practice,” the Indian might say, “to build a house before we move into it. We would not want a child to escape pneumonia, only to be hurt all its life.” The lies we tell about our duty and our purposes, the meaningless words of science and philosophy, are walls that topple before a bewildered little “why.” Finally, we learned to know why we did these things. The animals were very beautiful. Here was life from which we borrowed life and excitement. In other words, we did these things because it was pleasant to do them.
  


  
    We do not wish to intimate in any way that this hypothetical Indian is a noble savage who lives in logic. His magics and his techniques and his teleologies are just as full of nonsense as ours. But when two people, coming from different social, racial, intellectual patterns, meet and wish to communicate, they must do so on a logical basis. Clavigero discusses what seems to our people a filthy practice of some of the Lower California Indians. They were always hungry, always partly starved. When they had meat, which was a rare thing, they tied pieces of string to each mouthful, then ate it, pulled it up and ate it again and again, often passing it from hand to hand. Clavigero found this a disgusting practice. It is rather like the Chinese being ridiculed for eating twenty-year-old eggs who said, “Your cheese is rotten milk. You like rotten milk—we like rotten eggs. We are both silly.”
  


  [image: 013]


  
    Costume on the Western Flyer had degenerated completely. Shirts were no longer worn, but the big straw hats were necessary. On board we went barefoot, clad only in hats and trunks. It was easy then to jump over the side to freshen up. Our clothes never got dry; the salt deposited in the fibers made them hygroscopic, always drawing the humidity. We washed the dishes in hot salt water, so that little crystals stuck to the plates. It seemed to us that the little salt adhering to the coffee pot made the coffee delicious. We ate fish nearly every day: bonito, dolphin, sierra, red snappers. We made thousands of big fat biscuits, hot and unhealthful. Twice a week Sparky created his magnificent spaghetti. Unbelievable amounts of coffee were consumed. One of our party made some lemon pies, but the quarreling grew bitter over them; the thievery, the suspicion of favoritism, the vulgar traits of selfishness and perfidy those pies brought out saddened all of us. And when one of us who, from being the most learned should have been the most self-controlled, took to hiding pie in his bed and munching it secretly when the lights were out, we decided there must be no more lemon pie. Character was crumbling, and the law of the fang was too close to us.
  


  
    One thing had impressed us deeply on this little voyage: the great world dropped away very quickly. We lost the fear and fierceness and contagion of war and economic uncertainty. The matters of great importance we had left were not important. There must be an infective quality in these things. We had lost the virus, or it had been eaten by the anti-bodies of quiet. Our pace had slowed greatly; the hundred thousand small reactions of our daily world were reduced to very few. When the boat was moving we sat by the hour watching the pale, burned mountains slip by. A playful swordfish, jumping and spinning, absorbed us completely. There was time to observe the tremendous minutiae of the sea. When a school of fish went by, the gulls followed closely. Then the water was littered with feathers and the scum of oil. These fish were much too large for the gulls to kill and eat, but there is much more to a school of fish than the fish themselves. There is constant vomiting; there are the hurt and weak and old to cut out; the smaller prey on which the school feeds sometimes escape and die; a moving school is like a moving camp, and it leaves a camp-like debris behind it on which the gulls feed. The sloughing skins coat the surface of the water with oil.
  


  
    At six P.M. we made anchorage at San Francisquito Bay. This cove-like bay is about one mile wide and points to the north. In the southern part of the bay there is a pretty little cove with a narrow entrance between two rocky points. A beach of white sand edges this cove, and on the edge of the beach there was a poor Indian house, and in front of it a blue canoe. No one came out of the house. Perhaps the inhabitants were away or sick or dead. We did not go near; indeed, we had a strong feeling of intruding, a feeling sharp enough even to prevent us from collecting on that little inner bay. The country hereabouts was stony and barren, and even the brush had thinned out. We anchored in four fathoms of water on the westerly side of the bay, then went ashore immediately and set up our tide stake at the water’s edge, with a bandanna on it so we could see it from the boat. The wind was blowing and the water was painfully cold. The tide had dropped two feet below the highest line of barnacles. Three types of crabs71 were common here. There were many barnacles and great limpets and two species of snails, Tegula and a small Purpura. There were many large smooth brown chitons, and a few bristle-chitons. Farther down under the rocks were great anastomosing masses of a tube-worm with rusty red gills,72 some tunicates, Astrometis, and the usual holothurians.
  


  
    Tiny found the shell of a fine big lobster,73 newly cleaned by isopods. The isopods and amphipods in their millions do a beautiful job. It is common to let them clean skeletons designed for study. A dead fish is placed in a jar having a cap pierced with holes just large enough to permit the entrance of the isopods. This is lowered to the bottom of a tide pool, and in a very short time the skeleton is clean of every particle of flesh, and yet is articulated and perfect.
  


  
    The wind blew so and the water was so cold and ruffled that we did not stay ashore for very long. On board, we put down the baited bottom nets as usual to see what manner of creatures were crawling about there. When we pulled up one of the nets, it seemed to be very heavy. Hanging to the bottom of it on the outside was a large horned shark.74 He was not caught, but had gripped the bait through the net with a bulldog hold and he would not let go. We lifted him unstruggling out of the water and up onto the deck, and still he would not let go. This was at about eight o‘clock in the evening. Wishing to preserve him, we did not kill him, thinking he would die quickly. His eyes were barred, rather like goat’s eyes. He did not struggle at all, but lay quietly on the deck, seeming to look at us with a baleful, hating eye. The horn, by the dorsal fin, was clean, and white. At long intervals his gill-slits opened and closed but he did not move. He lay there all night, not moving, only opening his gill-slits at great intervals. The next morning he was still alive, but all over his body spots of blood had appeared. By this time Sparky and Tiny were horrified by him. Fish out of water should die, and he didn’t die. His eyes were wide and for some reason had not dried out, and he seemed to regard us with hatred. And still at intervals his gill-slits opened and closed. His sluggish tenacity had begun to affect all of us by this time. He was a baleful personality on the boat, a sluggish, gray length of hatred, and the blood spots on him did not make him more pleasant. At noon we put him into the formaldehyde tank, and only then did he struggle for a moment before he died. He had been out of the water for sixteen or seventeen hours, had never fought or flopped a bit. The fast and delicate fishes like the tunas and mackerels waste their lives out in a complete and sudden flurry and die quickly. But about this shark there was a frightful quality of stolid, sluggish endurance. He had come aboard because he had grimly fastened on the bait and would not release it, and he lived because he would not release life. In some earlier time he might have been the basis for one of those horrible myths which abound in the spoken literature of the sea. He had a definite and terrible personality which bothered all of us, and, as with the sea-turtle, Tiny was shocked and sick that he did not die. This fish, and all the family of the Heterodontidae, ordinarily live in shallow, warm lagoons, and, although we do not know it, the thought occurred to us that sometimes, perhaps fairly often, these fish may be left stranded by a receding tide so that they may have developed the ability to live through until the flowing tide comes back. The very sluggishness in that case would be a conservation of vital energy, whereas the beautiful and fragile tuna make one frantic rush to escape, conserving nothing and dying immediately.
  


  
    Within our own species we have great variation between these two reactions. One man may beat his life away in furious assault on the barrier, where another simply waits for the tide to pick him up. Such variation is also observable among the higher vertebrates, particularly among domestic animals. It would be strange if it were not also true of the lower vertebrates, among the individualistic ones anyway. A fish, like the tuna or the sardine, which lives in a school, would be less likely to vary than this lonely horned shark, for the school would impose a discipline of speed and uniformity, and those individuals which would not or could not meet the school’s requirements would be killed or lost or left behind. The over-fast would be eliminated by the school as readily as the over-slow, until a standard somewhere between the fast and slow had been attained. Not intending a pun, we might note that our schools have to some extent the same tendency. A Harvard man, a Yale man, a Stanford man—that is, the ideal—is as easily recognized as a tuna, and he has, by a process of elimination, survived the tests against idiocy and brilliance. Even in physical matters the standard is maintained until it is impossible, from speech, clothing, haircuts, posture, or state of mind, to tell one of these units of his school from another. In this connection it would be interesting to know whether the general collectivization of human society might not have the same effect. Factory mass production, for example, requires that every man conform to the tempo of the whole. The slow must be speeded up or eliminated, the fast slowed down. In a thoroughly collectivized state, mediocre efficiency might be very great, but only through the complete elimination of the swift, the clever, and the intelligent, as well as the incompetent. Truly collective man might in fact abandon his versatility. Among school animals there is little defense technique except headlong flight. Such species depend for survival chiefly on tremendous reproduction. The great loss of eggs and young to predators is the safety of the school, for it depends for its existence on the law of probability that out of a great many which start some will finish.
  


  
    It is interesting and probably not at all important to note that when a human state is attempting collectivization, one of the first steps is a frantic call by the leaders for an increased birth rate—replacement parts in a shoddy and mediocre machine.
  


  
    Our interest had been from the first in the common animals and their associations, and we had not looked for rarities. But it was becoming apparent that we were taking a number of new and unknown species. Actually, more than fifty species undescribed at the time of capture will have been taken. These will later have been examined, classified, described, and named by specialists. Some of them may not be determined for years, for it is one of the little by-products of the war that scientific men are cut off from one another. A Danish specialist in one field is unable to correspond with his colleague in California. Thus some of these new animals may not be named for a long time. We have listed in the Appendix those already specified and indicated in so far as possible those which have not been worked on by specialists.
  


  
    Dr. Rolph Bolin, ichthyologist at the Hopkins Marine Station, found in our collection what we thought to be a new species of commensal fish which lives in the anus of a cucumber, flipping in and out, possibly feeding on the feces of the host but more likely merely hiding in the anus from possible enemies. This fish later turned out to be an already named species, but, carrying on the ancient and disreputable tradition of biologists, we had hoped to call it by the euphemistic name Proctophilus winchellii.
  


  
    There are some marine biologists whose chief interest is in the rarity, the seldom seen and unnamed animal. These are often wealthy amateurs, some of whom have been suspected of wishing to tack their names on unsuspecting and unresponsive invertebrates. The passion for immortality at the expense of a little beast must be very great. Such collectors should to a certain extent be regarded as in the same class with those philatelists who achieve a great emotional stimulation from an unusual number of perforations or a misprinted stamp. The rare animal may be of individual interest, but he is unlikely to be of much consequence in any ecological picture. The common, known, multitudinous animals, the red pelagic lobsters which litter the sea, the hermit crabs in their billions, scavengers of the tide pools, would by their removal affect the entire region in widening circles. The disappearance of plankton, although the components are microscopic, would probably in a short time eliminate every living thing in the sea and change the whole of man’s life, if it did not through a seismic disturbance of balance eliminate all life on the globe. For these little animals, in their incalculable numbers, are probably the base food supply of the world. But the extinction of one of the rare animals, so avidly sought and caught and named, would probably go unnoticed in the cellular world.
  


  
    Our own interest lay in relationships of animal to animal. If one observes in this relational sense, it seems apparent that species are only commas in a sentence, that each species is at once the point and the base of a pyramid, that all life is relational to the point where an Einsteinian relativity seems to emerge. And then not only the meaning but the feeling about species grows misty. One merges into another, groups melt into ecological groups until the time when what we know as life meets and enters what we think of as non-life: barnacle and rock, rock and earth, earth and tree, tree and rain and air. And the units nestle into the whole and are inseparable from it. Then one can come back to the microscope and the tide pool and the aquarium. But the little animals are found to be changed, no longer set apart and alone. And it is a strange thing that most of the feeling we call religious, most of the mystical outcrying which is one of the most prized and used and desired reactions of our species, is really the understanding and the attempt to say that man is related to the whole thing, related inextricably to all reality, known and unknowable. This is a simple thing to say, but the profound feeling of it made a Jesus, a St. Augustine, a St. Francis, a Roger Bacon, a Charles Darwin, and an Einstein. Each of them in his own tempo and with his own voice discovered and reaffirmed with astonishment the knowledge that all things are one thing and that one thing is all things—plankton, a shimmering phosphorescence on the sea and the spinning planets and an expanding universe, all bound together by the elastic string of time. It is advisable to look from the tide pool to the stars and then back to the tide pool again.
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    WITHOUT the log we should have lost track of the days of the week, were it not for the fact that Sparky made spaghetti on Thursdays and Sundays. We think he did this by instinct, that he could come out of a profound amnesia, and if he felt an impulse to make spaghetti, it would be found to be either Thursday or Sunday. On Monday we sailed for Angeles Bay, which was to be our last station on the Peninsula. The tides were becoming tremendous, and while the tidal bore of the Colorado River mouth was still a long way off, Tony was already growing nervous about it. During the trip between San Francisquito and Angeles Bay, we worried again over the fact that we were not taking photographs. As has been said, no one was willing to keep his hands dry long enough to use the cameras. Besides, none of us knew much about cameras. But it was a constant source of bad conscience to us.
  


  
    On this day it bothered us so much that we got out the big camera and began working out its operation. We figured everything except how to put the shutter curtain back to a larger aperture without making an exposure. Several ways were suggested and, as is often the case when more than one method is possible, an argument broke out which left shutters and cameras behind. This was a good one. Everyone except Sparky and Tiny, who had the wheel, gathered on the hatch around the camera, and the argument was too much for the steersmen. They sent down respectful word that either we should bring the camera up where they could hear the argument, or they would abandon their posts. We suggested that this would be mutiny. Then Sparky explained that on an Italian fishing boat in Monterey mutiny, far from being uncommon, was the predominant state of affairs, and that he and Tiny would rather mutiny than not. We took the camera up on the deckhouse and promptly forgot it in another argument.
  


  
    Except for a completely worthless lot of 8-mm. movie film, this was the closest we came to taking pictures. But some day we shall succeed.
  


  
    Angeles Bay is very large—twenty—five square miles, the Coast Pilot says. It is land-locked by fifteen islands, between several of which there is entrance depth. This is one of the few harbors in the whole Gulf about which the Coast Pilot is willing to go out on a limb. The anchorage in the western part of the bay, it says, is safe from all winds. We entered through a deep channel between Red Point and two small islets, pulled into eight fathoms of water near the shore, and dropped our anchor. The Coast Pilot had not mentioned any settlement, but here there were new buildings, screened and modern, and on a tiny airfield a plane sat. It was an odd feeling, for we had been a long time without seeing anything modern. Our feeling was more of resentment than of pleasure. We went ashore about three-thirty in the afternoon, and were immediately surrounded by Mexicans who seemed curious and excited about our being there. They were joined by three Americans who said they had flown in for the fishing, and they too seemed very much interested in what we wanted until they were convinced it was marine animals. Then they and the Mexicans left us severely alone. Perhaps we had been hearing too many rumors: it was said that many guns were being run over the border for the trouble that was generally expected during the election. The fishermen did not look like fishermen, and Mexicans and Americans were too interested in us until they discovered what we were doing and too uninterested after they had found out. Perhaps we imagined it, but we had a strong feeling of secrecy about the place. Maybe there really were gold mines there and new buildings for recent development. A road went northward from there to San Felipe Bay, we were told. The country was completely parched and desolate, but half-way up a hill we could see a green spot where a spring emerged from a mountain. It takes no more than this to create a settlement in Lower California.
  


  
    We went first to collect on a bouldery beach on the western side of the bay, and found it fairly rich in fauna. The highest rocks were peopled by anemones, cucumbers, sea-cockroaches and some small porcellanids. There were no Sally Lightfoots visible, in fact no large crabs at all, and only a very few small members of Heliaster. The dominant animal here was a soft marine pulmonate which occurred in millions on and under the rocks. We took several hundred of them. There were some chitons, both the smooth brown Chiton virgulatus and the fuzzy Acanthochitona exquisitus. We saw fine big clusters of the minute tube-worm, Salmacina, and there were a great many flatworms oozing along on the undersides of the rocks like drops of spilled brown sirup. Under the rocks we found two octopi, both Octopus bimaculatus. They are very clever and active in escaping, and when finally captured they grip the hand and arm with their little suckers, and, if left for any length of time, will cause small blood blisters or, rather, what in another field are called “monkey bites.” Under the water and apparently below the ordinary tidal range were brilliant-yellow Geodia and many examples of another sponge of magnificent shape and size and color. This last (erect colonies of the cosmopolitan Cliona celata, more familiar as a boring sponge) was a reddish pink and stood high and vase-like, some of them several feet in diameter. Most of them were perfectly regular in shape. We took a number of them, dried some out of formaldehyde, and preserved others. The algal zonation on this slope was sharp and apparent—a Sargassum was submerged two or three feet at ebb. The rocks in the intertidal were perfectly smooth and bare but below this Sargassum johnstonii, in deeper water, there was a great zone of flat, frond-like alga, Padina durvillaei.75 The wind rippled the surface badly but when an occasional lull came we could look down into this deeper water. It did not seem rich in life except for the algae, but then we were unable to turn over the rocks on the bottom.
  


  
    While we collected, our fishermen rowed aimlessly about, and in our suspicious state of mind they seemed to be more anxious to appear to be fishing than actually to be fishing. We have little doubt that we were entirely wrong about this, but the place breathed suspicion, and no other place had been like that.
  


  
    We went back on board and deposited our catch, then took the skiff to the sand flats on the northern side of the bay. It was a hard, compact mud sand with a long shallow beach, and it was heavy and difficult to dig into. We took there a number of Chione and Tivela clams and one poor half-dead amphioxus. Again the tide was not low enough to reach the real habitat of amphioxus, but if there was one stray in the high area, there must be many to be taken on an extremely low tide. We found a number of long turreted snails carrying commensal anemones on their shells. On this flat there were a number of imbedded small rocks, and these were rich with animals. There were rock-oysters on them and large highly ornamented limpets and many small snails. Tube-worms clustered on these rocks with pea crabs commensal in the tubes. One fair-sized octopus (not bimaculatus ) had his home under one of these rocks. These small stones must have been havens in the shifting sands for many animals. The fine mud-like sand would make locomotion difficult except for specially equipped animals, and the others clustered to the rocks where there was footing and security.
  


  
    The tide began to flow rapidly and the winds came up and we went back to the Western Flyer. When we were on board we saw a ship entering the harbor, a big green sailing schooner with her sails furled, coming in under power. She did not approach us, but came to anchorage about as far from us as she could. She was one of those incredible Mexican Gulf craft; it is impossible to say how they float at all and, once floating, how they navigate. The seams are sprung, the paint blistered away, ironwork rusted to lace, decks warped and sagging, and, it is said, so dirty and bebugged that if the cockroaches were not fed, or were in any way frustrated or insulted, they would mutiny and take the ship—and, as one Mexican sailor said, “probably sail her better than the master.”
  


  
    Once the anchor of this schooner was down there was no further sign of life on her and there was no sign of life from the buildings ashore either. The little plane sat in its runway and the houses seemed vacant. We had been asked how long we would remain and had said, until the next morning. Now we felt, curiously enough, that we were interfering with something, that some kind of activity would start only when we left. Again, we were probably all wrong, but it is strange that every one of us caught a sinister feeling from the place. Unless the wind was up, or the anchorage treacherous, we ordinarily kept no anchor watch, but this night the boys got up a number of times and were restless. As with the werewolf, we were probably believing our own imaginations. For a short time in the evening there were lights ashore and then they went out. The schooner did not even put up a riding light, but lay completely dark on the water.
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    WE STARTED early and moved out through the channel to the Gulf. It was not long before we could make out Sail Rock far ahead, with Guardian Angel Island to the east of it. Sail Rock looks exactly like a tall Marconi sail in the distance. It is a high, slender pyramid, so whitened with guano that it catches the light and can be seen for a great distance. Because of its extreme visibility it must have been a sailing point for many mariners. It is more than 160 feet high, rises to a sharp point, and there is deep water close in to it. With lots of time, we would have collected at its base, but we were aimed at Puerto Refugio, at the upper end of Guardian Angel Island. We did take some of our usual moving pictures of Sail Rock, and they were even a little worse than usual, for there was laundry drying on a string and the camera was set up behind it. When developed, the film showed only an occasional glimpse of Sail Rock, but a very lively set of scenes of a pair of Tiny’s blue and white shorts snapping in the breeze. It is impossible to say how bad our moving pictures were—one film laboratory has been eager to have a copy of the film, for it embodies in a few thousand feet, so they say, every single thing one should not do with a camera. As an object lesson to beginners they think it would be valuable. If we took close-ups of animals, someone was in the light; the aperture was always too wide or too narrow; we made little jerky pan shots back and forth; we have one of the finest sequences of unadorned sky pictures in existence—but when there was something to take about which we didn’t care, we got it perfectly. We dare say there is not in the world a more spirited and beautiful picture of a pair of blue and white shorts than that which we took passing Sail Rock.
  


  
    The long, snake-like coast of Guardian Angel lay to the east of us; a desolate and fascinating coast. It is forty-two miles long, ten miles wide in some places, waterless and uninhabited. It is said to be crawling with rattlesnakes and iguanas, and a persistent rumor of gold comes from it. Few people have explored it or even gone more than a few steps from the shore, but its fine harbor, Puerto Refugio, indicates by its name that many ships have clung to it in storms and have found safety there. Clavigero calls the island both “Angel de la Guardia” and “Angel Custodio,” and we like this latter name better.
  


  
    The difficulties of exploration of the island might be very great, but there is a drawing power about its very forbidding aspect—a Golden Fleece, and the inevitable dragon, in this case rattlesnakes, to guard it. The mountains which are the backbone of the island rise to more than four thousand feet in some places, sullen and desolate at the tops but with heavy brush on the skirts. Approaching the northern tip we encountered a deep swell and a fresh breeze. The tides are very large here, fourteen feet during our stay, and that not an extreme tide at all. It is probable that a seventeen-foot tide would not be unusual here. Puerto Refugio is really two harbors connected by a narrow channel. It is a safe, deep anchorage, the only danger lying in the strength and speed of the tidal current, which puts a strain on the anchor tackle. It was so strong, indeed, that we were not able to get weighted nets to the bottom; they pulled out sideways in the water and sieved the current of weed and small animals, so that catch was fairly worthwhile anyway.
  


  
    We took our time getting firm anchorage, and at about three-thirty P.M. rowed ashore toward a sand and rubble beach on the southeastern part of the bay. Here the beach was piled with debris: the huge vertebrae of whales scattered about and piles of broken weed and skeletons of fishes and birds. On top of some low bushes which edged the beach there were great nests three to four feet in diameter, pelican nests perhaps, for there were pieces of fish bone in them, but all the nests were deserted —whether they were old or it was out of season we do not know. We are so used to finding on the beaches evidence of man that it is strange and lonely and frightening to find no single thing that man has touched or used. Tiny and Sparky made a small excursion inland, not over several hundred yards from the shore, and they came back subdued and quiet. They had not seen any rattlesnakes, nor did they want to. The beach was alive with hoppers feeding on the refuse, but the coarse sand was not productive of other animal life. The tide was falling, and we walked around a rocky point to the westward and came into a bouldery flat where the collecting was very rich. The receding water had left many small tide pools. The smoothness of the rocks indicated a fairly strong surf; they were dangerously slippery, and Sally Lightfoots and Pachygrapsus both scuttled about. As we moved out toward the entrance of the harbor, the boulders became larger and smoother, and then there was a sudden change to unbroken reef, and the smooth rocks gave way to barnacle- and weed-covered stones. The tide was down about ten feet now, exposing the lower tide pools, rich and beautiful with sponges and corals and small pleasant algae. We tried to cover as much territory as possible, but again and again found ourselves fascinated by some small and perfect pool, like a set stage, peopled with broken-back shrimps and small masked crabs.
  


  
    The point itself was jagged volcanic rock in which there were high mysterious caves. Entering one, we noticed a familiar smell, and a moment later recognized it. For the sound of our voices alarmed myriads of bats, and their millions of squeaks sounded like rushing water. We threw stones in to try to dislodge some, but they would not brave the daylight, and only squeaked more fiercely.
  


  
    As evening approached, it grew quite cold. Our hands were torn from the long collecting day and we were glad when it was too dark to work any more. We had taken great numbers of animals. There was an echiuroid worm with a spoon-shaped proboscis, found loose under the rocks; many shrimps; an encrusting coral (Porites in a new guise); many chitons, some new; and several octopi. The most obvious animals were the same marine pulmonates we had found at Angeles Bay, and these must have been strong and tough, for they were in the high rocks, fairly dry and exposed to the killing sun. The rocky ledge was covered with barnacles. The change in animal sizes on different levels was interesting. In the high-up pools there were small animals, mussels, snails, hermits, limpets, barnacles, sponges; while in the lower pools, the same species were larger. Among the small rocks and coarse gravel we found a great many stinging worms and a type of ophiuran new to us—actually it turned out to be the familiar Ophionereis in its juvenile stage. These high tide pools can be regarded as nurseries for more submerged zones. There were urchins, both club- and sharp-spined, and, in the sand, a few heart-urchins. The caverns under the rocks, exposed by the receding tide, were beautiful with many species of sponge, some pure white, some blue, and some purple, encrusting the rock surface. These under-rock caverns were as beautiful as those near Point Lobos in Central California. It was a long job to lay out and list the animals taken; meanwhile the crab-nets meant for the bottom were straining the current. In them we caught a number of very short fat stinging worms (Chloeia viridis), a species we had not seen before, probably a deep-water form torn loose by the strength of the current. With a hand-net we took a pelagic nudibranch, Chioraera leonina, found also in Puget Sound. The water swirled past the boat at about four miles an hour and we kept the dip-nets out until late at night. This was a strange collecting place. The water was quite cold, and many of the members of both the northern and the southern fauna occurred here. In this harbor there were conditions of stress, current, waves, and cold which seemed to encourage animal life. And it is reasonable that this should be so, for active, churning water means not only a strong oxygen content, but the constant movement of food. And in addition, the very difficulties involved in such a position—necessity for secure footing, crowding, and competition—seem to encourage a ferocity and a tenacity in the animals which go past survival and into successful reproduction. Where there is little danger, there seems to be little stimulation. Perhaps the pattern of struggle is so deeply imprinted in the genes of all life conceived in this benevolently hostile planet that the removal of obstacles automatically atrophies a survival drive. With warm water and abundant food, the animals may retire into a sterile sluggish happiness. This has certainly seemed true in man. Force and cleverness and versatility have surely been the children of obstacles. Tacitus, in the Histories, places as one of the tactical methods advanced to be used against the German armies their exposure to a warm climate and a soft rich food supply. These, he said, will ruin troops quicker than anything else. If these things are true in a biologic sense, what is to become of the fed, warm, protected citizenry of the ideal future state?
  


  
    The classic example of the effect of such protection on troops is that they invariably lost discipline and wasted their energies in weak quarrelsomeness. They were never happy, never contented, but always ready to indulge in bitter and bloody personal quarrels. Perhaps this has no emphasis. So far there has been only one state that we know of which protected its people without keeping them constantly alert and organized against a real or imaginary outside enemy. This was the pre-Pizarro Inca state, whose people were so weakened that a little band of fierce, hard-bitten men was able to overcome the whole nation. And of them the converse is also true. When the food supply was wasted and destroyed by the Spaniards, when the fine economy which had distributed clothing and grain was. overturned, only then, in their hunger and cold and misery, did the Peruvian people become a dangerous striking force. We have little doubt that a victorious collectivist state would collapse only a little less quickly than a defeated one. In fact, a bitter defeat would probably keep a fierce conquest-ideal alive much longer than a victory, for men can fight an enemy much more successfully than themselves.
  


  
    Islands have always been fascinating places. The old story-tellers, wishing to recount a prodigy, almost invariably fixed the scene on an island—Faëry and Avalon, Atlantis and Cipango, all golden islands just over the horizon where anything at all might happen. And in old days at least it was rather difficult to check up on them. Perhaps this quality of potential prodigy still lives in our attitude toward islands. We want very much to go back to Guardian Angel with time and supplies. We wish to go over the burned hills and snake-ridden valleys, exposed to heat and insects, venom and thirst, and we are willing to believe almost anything we hear about it. We believe that great gold nuggets are found there, that unearthly animals make their homes there, that the mountain sheep, which is said never to drink water, abounds there. And if we were told of a race of troglodytes in possession, we should think twice before disbelieving. It is one of the golden islands which will one day be toppled by a mining company or a prison camp.
  


  
    Thus far, there had been no illness on board the Western Flyer. Tiny drooped a little at Puerto Refugio and confessed that he didn’t feel very well, and we held a consultation on him in the galley, explaining to him that consultation was more pleasant to us, as well as to him, than autopsy. After a great many questions, some of which might have been considered personal but which Tiny used as a vehicle for outrageous boasting, we concocted a remedy which might have cured almost anything—which was apparently what he had. Tiny emerged on deck some hours later, shaken but smiling. He said that what he had been considering love had turned out to be simple flatulence. He said he wished all his romantic problems could be solved as easily.
  


  
    It was now a long time since Sparky and Tiny had been able to carry out the good-will they felt toward Mexico, and they grew a little anxious about getting to Guaymas. There was no actual complaining, but they spoke tenderly of their intentions. Tex was inhibited in his good-will by his engagement to be married, which he wouldn’t mention any more for fear we would diet him again. As for Tony, the master, he had no nerves, but the problems of finding new and unknown anchorages seemed to fascinate him. Tony would have made a great exploration captain. There would be few errors in judgment where he was concerned. The others of us were very busy all the time. We mention the health of the crew because we truly believe that the physical condition, and through it the mind, has reins on the actual collecting of animals. A man with a sore finger may not lift the rock under which an animal lives. We are likely to see more through our indigestion than through our eyes, and it seems to us that the ulcer-warped viewpoint is very often evident in animal descriptions. The man best fitted to observe animals, to understand them emotionally as well as intellectually, would be a hungry and libidinous man, for he and the animals would have the same preoccupations. Perhaps we fulfilled these requirements as well as most.
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    WE SAILED around the northern tip of Guardian Angel and down its eastern coast. The water was clear and blue, and a large swell flowed past us. About noon we moved through a great group of Zeppelin-shaped jellyfish, ctenophores or possibly siphonophores. They were six to ten inches long, and the sea was littered with them. We slowed down and tried to scoop them up, but the tension of their bodies was not sufficient to hold them together out of water. They broke up and slithered in pieces through the dip-nets. Soon after, a school of whales went by, one of them so close that the spray from his blow-hole came over our deck. There is nothing so evil-smelling as a whale anyway, and a whale’s breath is frightfully sickening. It smells of complete decay. Perhaps the droplets were left on the boat, for it seemed to us that we could smell him for a long time after he had gone by. The great schools of tuna, so evident in the Lower Gulf, were not seen here, but a few seals lazed through the water, and on one or two occasions we nearly ran over one asleep on the surface. We felt deeply the loneliness of this sea; no ships, no boats, no canoes, no little ranches on the shore nor villages. Now we would have welcomed a fishing Indian to come aboard and eat canned fruit salad, but this is a deserted sea.
  


  
    The queer shoulder of Tiburón showed to the southeast of us, and we ran down on it with the wind behind us and probably the tidal current too, for we made great speed. We went down the western coast of Tiburón and watched its high cliffs through the glasses. The cliffs are fairly sheer, and the mountains are higher than those on Guardian Angel Island. This is the island where the Seri Indians come during parts of the year. It is said of them that they are or have been cannibals, a story which has been firmly denied again and again. It is certain that they have killed many strangers, but whether or not they have eaten them does not seem to be documented. Cannibalism is a fascinating subject to most people, and in some way a sin. Possibly the deep feeling is that if people learn to eat one another the food supply would be so generous and so available that no one would be either safe or hungry. It is very curious the amount of hatred and fear that cannibalism inspires. These poor Seri Indians would not be so much feared for their murdering habits, but if in their hunger they should cut a steak from an American citizen a panic arises. Swift’s quite reasonable suggestion concerning a possible use for Irish babies aroused a storm of emotionalism out of all proportion to its feasibility. There were not, it is thought, enough well-conditioned babies at that time to have provided anything like an adequate food supply. Swift without a doubt meant it only as an experiment. If it had been successful, there would have been time enough then to think of raising more babies. It has generally been found that starvation is the greatest single cause for cannibalism. In other words, people will not eat each other if they can get anything else. To some extent this reluctance must be caused by an unpleasant taste in human flesh, the result no doubt of our rather filthy eating habits. This need not be a future deterrent, for, if other barriers are removed, such as a natural distaste for eating relatives, or a man’s gallant dislike for eating women, who in turn are inhibited by a romantic tendency—if all these difficulties should be solved it would be easy enough to improve the flavor of human flesh by special diets before slaughter and carefully prepared sauces and condiments afterwards. If this should occur, the Seri Indians, if indeed they do be cannibals, far from being loaded with our hatred, must be considered pioneers in a new field and honored as such.
  


  
    Clavigero, in his History of [Lower] California,76 has an account of these Seris.
  


  
    The vessel, San Javier [he says], which had left Loreto in September 1709 with three thousand scudi to buy provisions in Yaqui, was carried 180 miles above the port of its destination by a furious storm and grounded on the sand. Some of the people were drowned; the rest saved themselves in the small boat; but after landing they were exposed to another not less serious danger because that coast was inhabited by the Series who were warlike gentiles and implacable enemies of the Spaniards. For this reason they hastened to bury the money and all the possessions which were on the boat; and after embarking again in the small boat they continued with a thousand dangers and hardships to Yaqui, from where they sent the news to Loreto. In a little while the Series came to the place where the Spaniards had buried those possessions, and they dug them up and carried them away. They even removed the rudder from the vessel and they destroyed it in order to get the nails.
  


  
    As soon as Father Salvatierra learned of that misfortune, he left in the unseaworthy vessel, the Rosario, and went to the port of Guaymas. From there he sent this vessel to the place where the San Javier was grounded, and he himself went with fourteen Yaqui Indians in that direction over a very bad road which absolutely lacked potable water, and for this reason they suffered great thirst for two days. During the two months which he lived there, exposed to hunger and hardships and to the great danger of all their lives (while the vessel was being repaired), he won the good-will of the Series in such manner that he not only recovered all the cargo of the boat which they had stolen but induced them also to make peace with the Pimas, who were Christian neighbors of theirs and enemies whom they most hated. He baptized many of their children, he catechized the adults and inspired so much affection in them for Christianity that they immediately wanted a missionary to instruct them regularly and to baptize them and govern them in all respects.
  


  
    So the dominating sweetness of the character of Father Salvatierra, aided by the grace of the Master, triumphed over the ferocity of those barbarians who were so feared, not only by the other Indians, but also by the Spaniards. He wept tenderly on seeing their unexpected docility and their good inclinations, thanking God for having had that much good come from the misfortune of the vessel.
  


  
    The “dominating sweetness” of the character of Father Salvatierra did not, however, change them completely, for they have gone right on killing people until recently. In this account it is also interesting to notice Clavigero’s statement that Father Salvatierra took the “unseaworthy” Rosario. In the long record of wrecks blowing off course, of marine disaster of every kind, it was wonderful how they were able to judge whether or not a ship was unseaworthy. A little reading of contemporary records of voyaging by these priestly and soldierly navigators indicates that they put more faith in prayer than in the compass. We think the present-day navigators of the Gulf have learned their seamanship in the same school. Some of the ships we saw at Guaymas and La Paz floated in violation of every law of physics. There must be in Heaven a small pilot-house where a worried and distraught St. Christopher spends a good deal of his time looking after the shipping of the Gulf of California with a handful of miracles.
  


  
    Tiburón looked red to us, and the brush seemed stronger and greener than any we had seen in a long time. In some of the creases between the hills there were growths of small ground-hugging trees like our scrub-oaks. What they were, of course, we do not know. About five-thirty in the afternoon we rounded Red Bluff Point on the southwesterly corner of Tiburón and came to anchor in the lee of the long point, protected from northerly winds. The “corner” of the island is a chosen word, for Tiburón is a rough square lying plumb with the points of the compass. We searched the shore for Seris and saw none. In our usual condition of hunger, it would have been a toss-up whether Seris ate us or we ate Seris. The one who got in the first bite would have had the dinner, but we never did see a Seri.
  


  
    The coast at this station was interesting; off Red Bluff Point low flat rocks shelved gradually seaward—fine collecting rocks, with many of the pot-holes which make such beautiful natural aquaria at low tide. Southward of this were long reef-like stone fingers extending outward, with shallow sand-bottom baylets between them, almost like boat slips. Next to this was a bouldery beach with stones imbedded in sand; and finally a coarse sand beach. Here again was nearly every kind of environment except mud-flat and lagoon. We began our collecting on the reef, and found the little pot-holes lovely with hydroids and coral and colored sponge and little bright algae. There were many broken-back shrimps in these pools, difficult little fellows to catch, for they are so transparent as to be almost invisible and they move with great speed by flipping their tails like lobsters. Only their stomachs and flickering gills are visible, and one can watch their insides work as though they were little glass models. We caught many of them by working our hands very slowly under them and raising them gradually to the surface.
  


  
    On the reef, there were the usual Heliasters, anemones, and cucumbers, urchins, and a great number of giant snails,77 of which we collected many hundreds. High up in the intertidal were many Tegula-like snails of the kind we found at Cape San Lucas, although here the water was clear and very cold whereas at Cape San Lucas it had been warm. There were very few Sally Lightfoots here; Pachygrapsus, the northern crabs, had taken their place. We took abundant solitary corals and laid in a large supply of plumularian hydroids, gathered carefully and preserved so that they might not be crushed or broken. These animals, in appearance at least, are so like plants that they indicate to the imagination a bridge between flora and fauna, just as some plants, like the tropical sensitive plants and the insect-eating plants, indicate by their apparent nervous and muscular versatility an approach from the other side.
  


  
    On the reef, we took a number of barnacles, many Phataria and Linckia, sponges, and tunicates. Moving from the reef to the stone fingers, we saw and captured a most attenuated spider crab,78 all legs and little body. On the sand bottom between the fingers were many sting-rays lying quietly, and near the edge of one little harbor there were two in copulation, male (or female) lying on its back with its mate on top of it and the heads together. We wanted these two, and so after a moment in which we toughened the fibers of our romantic feelings, we put a light harpoon through both of them at once and brought them up, angry and disillusioned. We had hoped that they might remain fastened so that they might be preserved in coition, but their softer feelings were offended and they disengaged.
  


  
    Meanwhile Tiny, moving in the little slip-like bays with the skiff, harpooned several more sting-rays. On the beach we took several sand-living cucumbers, and in the bottom of a mud pool searched long and unsuccessfully for a furry crab which had been seen scuttling into its burrow. This was a rich field for collecting, but the horizon markers were true to their position in the Gulf, and except for the profusion on Red Bluff Point reef, where the footing was excellent, there was nothing novel.
  


  
    When it grew dark, we turned on the deck lights and saw numbers of a barracuda-like fish coming to eat the small fishes that gathered to the light. We put a fish-line on a small trident spear and began throwing it at them. About every tenth cast we struck one and brought him to the deck. And now a curious thing happened. From the shore came a swarm of very large bats. Their bodies were small but they had a twelve- to fifteen-inch wing-spread. They circled restlessly around the boat, although there were no insects about. Sparky was on the rail, spearing barracuda, and he is very much afraid of bats. Suddenly one swooped near him, and he struck at it with the harpoon. By one of those strange accidents, the barbs went into the bat and captured it, and now four or five more dived straight at Sparky’s head and he dropped the harpoon and ran for the galley. The dead bat fell over the side into the water, where we later picked it up.
  


  
    Then an even stranger thing happened. As though at a signal, every bat of the hundreds suddenly turned and flew away to shore and not another one was seen. We have not yet a report on the one taken, so we do not know what kind of bats they were. There are reports of fish-eating bats, and these may have been that kind. We warned Sparky seriously to keep very quiet about the incident. “Sparky,” we said, “we know that your reputation for truthfulness in Monterey is as good as most. In other words, it is not above reproach. If we were you, when you get back to Monterey, we would never mention to anyone that we had harpooned a bat. We would make up stories and adventures, but there is no reason for straining an already shaky reputation.” Sparky promised he would never tell, but back in Monterey he couldn’t resist and, just as we supposed, a roar of laughter went up. In Monterey they said, “You know what that Sparky said? He swears he harpooned a bat.”
  


  
    And as punishment to Sparky, when we were questioned we said, “Bat? What bat?” Sparky is a little touchy about the whole subject, and he dislikes bats very intensely now.
  


  
    Meanwhile we had twelve of the barracuda-like fish. We preserved some of them but did not try to eat any. The sierras and tuna were too delicious to justify making experiments with strong fish.
  


  
    The mountains of Tiburón were very black against the stars and the sea was calm. On the deck, Tiny made a little noise washing a shirt, for we were not far from Guaymas and Tiny was growing anxious. We discussed bats, and the horror they create in people and the myths about them—in his Caribbean Treasure, page 56, Ivan Sanderson makes some very interesting remarks about vampire bats as carriers of rabies, and their whole tie-in with the vampire tradition, so intimately related to werewolfism in the popular mind. A man with rabies, one might infer, could well be the werewolf which occurs all over the world, and vampire and werewolf very often go together. It is a fascinating speculation, and surely the unreasoning and almost instinctive fear of bats might indicate another of those memory-like patterns, some horrible recollection of the evil bats can do.
  


  
    We find after reading many scientific and semi-scientific accounts of exploration that we have two strong prejudices: the first of these arises where there is a woman aboard—the wife of one of the members of the party. She is never called by her name or referred to as an equal. In the account she emerges as “the shipmate,” the “skipper,” the “pal.” She is nearly always a stringy blonde with leathery skin who is included in all photographs to give them “interest.” Our second prejudice concerns a hysteria of love which manifests itself in an outcry against parting and is usually written in Spanish. This outburst comes at the end of the book. It goes, “And so—.” Always, “and so,” for some reason. “And so we said good-by to Tiburón, vowing to come back again. Adiós, Tiburón, amigo, friend.” For some reason this stringy shipmate and this rush of emotion are slightly obscene to us. And so we said good-by to Tiburón and trucked on down toward Guaymas.
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    April 22
  


  
    

  


  
    THE trolling jigs picked up two fine sierras on the way. Our squid jigs had gone to pieces from much use, and had to be repaired with white chicken feathers. We were under way all day, and toward evening began to see the sport-fishing boats of Guaymas with their cargoes of sportsmen outfitted with equipment to startle the fish into submission. And the sportsmen were mentally on tiptoe to out-think the fish—which they sometimes do. We thought it might be fun some time to engage in this intellectual approach toward fishing, instead of our barbarous method of throwing a line with a chicken-feather jig overboard. These fishermen in their swivel fishing chairs looked comfortable and clean and pink. We had been washing our clothes in salt water, and we felt sticky and salt-crusted; and, being less comfortable and clean than the sportsmen, we built a whole defense of contempt. With no effort at all on their part we had a good deal of dislike for them. It is probable that Sparky and Tiny had a true contempt, uncolored by envy, for they are descended from many generations of fishermen who went out for fish, not splendor. But even they might have liked sitting in a swivel chair holding a rod in one hand and a frosty glass in the other, blaming a poor day on the Democrats, and offering up prayers for good fishing to Calvin Coolidge.
  


  
    We could not run for Guaymas that night, for the pilot fees rise after hours and we were getting a little low on money. Instead, about six P.M. we rounded Punta Doble and put into Puerto San Carlos. This is another of those perfect little harbors with narrow rocky entrances. The entrance is less than eight hundred yards wide, and steep rocks guard it. Once inside, there is anchorage from five to seven fathoms. The head of the bay is bordered by a sand beach, changing to boulders near the entrance. There was still time for collecting.
  


  
    We went to the bouldery beach and took some snails new to us and two echiuroids. But nothing on or under the rocks was different from the Tiburón animals. The water was warm here and it was soupy with shrimps, of which we took a number in a dip-net. We made a quick survey of the area, for darkness was coming. As soon as it was dark we began to hear strange sounds in the water around the Western Flyer—a periodic hissing and many loud splashes. We went to the deckhouse and turned on the searchlight. The bay was swarming with small fish, apparently come to eat the shrimps. Now and then a school of six- to ten-inch fish would drive at the little fish with such speed and in such numbers that they made the sharp hissing we had heard, while farther off some kind of great fish leaped and splashed heavily. Without a word, Sparky and Tiny got out a long net, climbed into the skiff, and tried to draw their net around a school of fish. We shouted at them, asking what they would do with the fish if they caught them, but they were deaf to us. The numbers of fish had set off a passion in them—they were fishermen and the sons of fishermen—let businessmen dispose of the fish; their job was to catch them. They worked frantically, but they could not encircle a school, and soon came back exhausted.
  


  
    Meanwhile, the water seemed almost solid with tiny fish, one and one-half to two inches long. Sparky went to the galley and put the biggest frying pan on the fire and poured olive oil into it. When the pan was very hot he began catching the tiny fish with the dip-nets, a hundred or so in each net. We passed the nets through the galley window and Sparky dumped them into the frying pan. In a short time these tiny fish were crisp and brown. We drained, salted, and ate them without any cleaning at all and they were delicious. Probably no fresher fish were ever eaten, except perhaps by the Japanese, who are said to eat them alive, and by college boys, who are photographed doing it. Each fish was a curled, brown, crisp little bite, delicate and good. We ate hundreds of them. Afterwards we went back to the usual night practice of netting the pelagic animals which came to the light. We took shrimps and larval shrimps, numbers of small swimming crabs, and more of the transparent fish. All night the hissing rush and splash of hunters and hunted went on. We had never been in water so heavily populated. The light, piercing the surface, showed the water almost solid with fish—swarming, hungry, frantic fish, incredible in their voraciousness. The schools swam, marshaled and patrolled. They turned as a unit and dived as a unit. In their millions they followed a pattern minute as to direction and depth and speed. There must be some fallacy in our thinking of these fish as individuals. Their functions in the school are in some as yet unknown way as controlled as though the school were one unit. We cannot conceive of this intricacy until we are able to think of the school as an animal itself, reacting with all its cells to stimuli which perhaps might not influence one fish at all. And this larger animal, the school, seems to have a nature and drive and ends of its own. It is more than and different from the sum of its units. If we can think in this way, it will not seem so unbelievable that every fish heads in the same direction, that the water interval between fish and fish is identical with all the units, and that it seems to be directed by a school intelligence. If it is a unit animal itself, why should it not so react? Perhaps this is the wildest of speculations, but we suspect that when the school is studied as an animal rather than as a sum of unit fish, it will be found that certain units are assigned special functions to perform; that weaker or slower units may even take their places as placating food for the predators for the sake of the security of the school as an animal. In the little Bay of San Carlos, where there were many schools of a number of species, there was even a feeling (and “feeling” is used advisedly) of a larger unit which was the interrelation of species with their interdependence for food, even though that food be each other. A smoothly working larger animal surviving within itself—larval shrimp to little fish to larger fish to giant fish—one operating mechanism. And perhaps this unit of survival may key into the larger animal which is the life of all the sea, and this into the larger of the world. There would seem to be only one commandment for living things: Survive! And the forms and species and units and groups are armed for survival, fanged for survival, timid for it, fierce for it, clever for it, poisonous for it, intelligent for it. This commandment decrees the death and destruction of myriads of individuals for the survival of the whole. Life has one final end, to be alive; and all the tricks and mechanisms, all the successes and all the failures, are aimed at that end.
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    WE SAILED in the morning on the short trip to Guaymas. It was the first stop in a town that had anything like communication since we had left San Diego. The world and the war had become remote to us; all the immediacies of our usual lives had slowed up. Far from welcoming a return, we rather resented going back to newspapers and telegrams and business. We had been drifting in some kind of dual world—a parallel realistic world; and the preoccupations of the world we came from, which are considered realistic, were to us filled with mental mirage. Modern economies; war drives; party affiliations and lines; hatreds, political, and social and racial, cannot survive in dignity the perspective of distance. We could understand, because we could feel, how the Indians of the Gulf, hearing about the great ant-doings of the north, might shake their heads sadly and say, “But it is crazy. It would be nice to have new Ford cars and running water, but not at the cost of insanity.” And in us the factor of time had changed: the low tides were our clock and the throbbing engine our second hand.
  


  
    Now, approaching Guaymas, we were approaching an end. We planned only two or three collecting stations beyond, and then the time of charter-end would be crowding us, and we would have to run for it to be back when the paper said we would. The charter at least fixed our place in time. And already our crew was trying to think of ways to come back to the Gulf. This trip had been like a dreaming sleep, a rest from immediacies. And in our contacts with Mexican people we had been faced with a change in expediencies. Perhaps—even surely—these people are expedient, but on some other plane than our ordinary one. What they did for us was without hope or plan of profit. We suppose there must have been some kind of profit involved, but not the kind we are used to, not of material things changing hands. And yet some trade took place at every contact —something was exchanged, some unnamable of great value. Perhaps these people are expedient in the unnamables. Maybe they bargain in feelings, in pleasures, even in simple contacts. When the Indians came to the Western Flyer and sat timelessly on the rail, perhaps they were taking something. We gave them presents, but it is sure they had not come for presents. When they helped us, it was with no idea of material payment. There were material prices for material things, but one couldn’t buy kindness with money, as one can in our country. It was so in every contact, and they were so used to the spiritual transaction that they had difficulty translating material things into money. If we wanted to buy a harpoon, there was difficulty immediately. What was the price? An Indian had paid three pesos for the harpoon several years ago. Obviously, since that had been paid, that was the price. But he had not yet learned to give time a money value. If he had to go three days in a canoe to get another harpoon, he could not add his time to the price, because he had never thought of time as a medium of exchange. At first we tried to explain the feeling we all had that time is a salable article, but we had to give it up. Time, these Indians said, went on. If one could stop time, or take it away, or hoard it, then one might sell it. One might as well sell air or heat or cold or health or beauty. And we thought of the great businesses in our country—the sale of clean air, of heat and cold, the scrabbling bargains in health offered over the radio, the boxed and bottled beauty, all for a price. This was not bad or good, it was only different. Time and beauty, they thought, could not be captured and sold, and we knew they not only could be, but that time could be warped and beauty made ugly. And again it was not good or bad. Our people would pay more for pills in a yellow box than in a white box—even the refraction of light had its price. They would buy books because they should rather than because they wanted to. They bought immunity from fear in salves to go under their arms. They bought romantic adventure in bars of tomato-colored soaps. They bought education by the foot and hefted the volumes to see that they were not short-weighted. They purchased pain, and then analgesics to put down the pain. They bought courage and rest and had neither. And they are vastly amused at the Indian who, with his silver, bought Heaven and ransomed his father from Hell. These Indians were far too ignorant to understand the absurdities merchandising can really achieve when it has an enlightened people to work on.
  


  
    One can go from race to race. It is coming back that has its violation. As we feel greatness, we feel that these people are very great. It seems to us that the repose of an Indian woman sitting in the gutter is beyond our achievement. But even these people wish for our involvement in temporal and material things. Once we thought that the bridge between cultures might be through education, public health, good housing, and through political vehicles—democracy, Nazism, communism—but now it seems much simpler than that. The invasion comes with good roads and high-tension wires. Where those two go, the change takes place very quickly. Any of the political forms can come in once the radio is hooked up, once the concrete highway irons out the mountains and destroys the “localness” of a community. Once the Gulf people are available to contact, they too will come to consider clean feet more important than clean minds. These are the factors of civilization and their paths, good roads, high-voltage wires, and possibly canned foods. A local 110-volt power unit and a winding dirt road may leave a people for a long time untouched, but high-voltage operating day and night, the network of wires, will draw the people into the civilizing web, whether it be in Asiatic Russia, in rural England, or in Mexico. That Zeitgeist operates everywhere, and there is no escape from it.
  


  
    Again, this is not to be considered good or bad. To us, a little weary of the complication and senselessness of a familiar picture, the Indian seems a rested, simple man. If we should permit ourselves to remain in ignorance of his complications, then we might long for his condition, thinking it superior to ours. The Indian on the other hand, subject to constant hunger and cold, mourning a grandfather and set of uncles in Purgatory, pained by the aching teeth and sore eyes of malnutrition, may well envy us our luxury. It is easy to remember how, when we were in the terrible complication of childhood, we longed for easy and uncomplicated adulthood. Then we would have only to reach into our pockets for money, then all problems would be ironed out. The ranch-owner had said, “There is no poverty in your country and no misery. Everyone has a Ford.”
  


  [image: 014]


  
    We arrived early at Guaymas, passed the usual tests of customs, got our mail at the consulate, and then did the various things of the port. Some of those things are amusing, but they are out of drawing for this account. Guaymas was already in the pathway of the good highway; it was no longer “local.” At La Paz and Loreto the Gulf and the town were one, inextricably bound together, but here at Guaymas the railroad and the hotel had broken open that relationship. There were gimcracks for tourists everywhere. This is no criticism of the change, but Guaymas seems to us to be outside the boundaries of the Gulf. We had good treatment there, met charming people, did good and bad things, and left with reluctance.
  


  


  
    27
  


  
    April 8
  


  
    

  


  
    

  


  
    WE SAILED out on Monday, a little tattered and a little tired. Captain Corona, pilot and shrimp-boat owner, who had been kind and hospitable to us, piloted us out and stopped one of his incoming boats for us to inspect. It was a poor small boat, and had not much of a catch of shrimps. Everyone in this neighborhood had complained of the Japanese shrimpers who were destroying the shrimp fisheries. We determined to pay them a visit on the next day. The moment we dropped the pilot, just outside of Guaymas, the Gulf was local again and part of the design it had put in our heads. The mirage was over the land and the sea was very blue. We sailed only a short distance and dropped our anchor in a little cove opposite the Pajaro Island light. That night we caught a number of fish that looked and felt like catfish. Tex skinned them and prepared them, and we did not eat them. A little gloom hung over all of us; Sparky and Tiny had fallen in love with Guaymas and planned to go back there and live forever. But Tex and Tony were gloomy and a little homesick.
  


  
    We were awakened well before daylight by the voices of men paddling out for the day’s fishing, and it was with some relief that we pulled up our anchor and started out to continue the work we had come to do. The day was thick with haze, the sun came through it hot and unpleasant, and the water was oily and at the same time choppy. The sticky humidity was on us.
  


  
    In about an hour we came to the Japanese fishing fleet. There were six ships doing the actual dredging while a large mother ship of at least 10,000 tons stood farther offshore at anchor. The dredge boats themselves were large, 150 to 175 feet, probably about 600 tons. There were twelve boats in the combined fleet including the mother ship, and they were doing a very systematic job, not only of taking every shrimp from the bottom, but every other living thing as well. They cruised slowly along in echelon with overlapping dredges, literally scraping the bottom clean. Any animal which escaped must have been very fast indeed, for not even the sharks got away. Why the Mexican government should have permitted the complete destruction of a valuable food supply is one of those mysteries which have their ramifications possibly back in pockets it is not well to look into.
  


  
    We wished to go aboard one of the dredge boats. Tony put the Western Flyer ahead of one of them, and we dropped the skiff over the side and got into it. It was not a friendly crew that looked at us over the side of the iron dredge boat. We clung to the side, almost swamping the skiff, and passed our letter from the Ministry of Marine aboard. Then we hung on and waited. We could see the Mexican official on the bridge reading our letter. And then suddenly the atmosphere changed to one of extreme friendliness. We were helped aboard and our skiff was tied alongside.
  


  
    The cutting deck was forward, and the great dredge loads were dumped on this deck. Along one side there was a long cutting table where the shrimps were beheaded and dropped into a chute, whether to be immediately iced or canned, we do not know. But probably they were canned on the mother ship. The dredge was out when we came aboard, but soon the cable drums began to turn, bringing in the heavy purse-dredge. The big scraper closed like a sack as it came up, and finally it deposited many tons of animals on the deck—tons of shrimps, but also tons of fish of many varieties: sierras; pompano of several species; of the sharks, smooth-hounds and hammer-heads; eagle rays and butterfly rays; small tuna; catfish; puerco—tons of them. And there were bottom-samples with anemones and grass-like gorgonians. The sea bottom must have been scraped completely clean. The moment the net dropped open and spilled this mass of living things on the deck, the crew of Japanese went to work. Fish were thrown overboard immediately, and only the shrimps kept. The sea was littered with dead fish, and the gulls swarmed about eating them. Nearly all the fish were in a dying condition, and only a few recovered. The waste of this good food supply was appalling, and it was strange that the Japanese, who are usually so saving, should have done it. The shrimps were shoveled into baskets and delivered to the cutting table. Meanwhile the dredge had gone back to work.
  


  
    With the captain’s permission, we picked out several representatives of every fish and animal we saw. A stay of several days on the boat would have been the basis of a great and complete collection of every animal living at this depth. Even going over two dredgeloads gave us many species. The crew, part Mexican and part Japanese, felt so much better about us by now that they brought out their treasures and gave them to us: bright-red sea-horses and brilliant sea-fans and giant shrimps. They presented them to us, the rarities, the curios which had caught their attention.
  


  
    At intervals a high, chanting cry arose from the side of the ship and was taken up and chanted back from the bridge. From the upper deck a slung cat-walk extended, and on it the leadsman stood, swinging his leadline, bringing it up and swinging it out again. And every time he read the markers he chanted the depth in Japanese in a high falsetto, and his cry was repeated by the helmsman.
  


  
    We went up on the bridge, and as we passed this leadsman he said, “Hello.” We stopped and talked to him a few moments before we realized that that was the only English word he knew. The Japanese captain was formal, but very courteous. He spoke neither Spanish nor English; his business must all have been done through an interpreter. The Mexican fish and game official stationed aboard was a pleasant man, but he said that he had no great information about the animals he was overseeing. The large shrimps were Penaeus stylirostris, and one small specimen was P. californiensis.
  


  
    The shrimps inspected all had the ovaries distended and apparently, as with the Canadian Pandalus, this shrimp had the male-female succession. That is, all the animals are born male, but all become females on passing a certain age. The fish and game man seemed very eager to know more about his field, and we promised to send him Schmitt’s fine volume on Marine Decapod Crustacea of California and whatever other publications on shrimps we could find.
  


  
    We liked the people on this boat very much. They were good men, but they were caught in a large destructive machine, good men doing a bad thing. With their many and large boats, with their industry and efficiency, but most of all with their intense energy, these Japanese will obviously soon clean out the shrimps of the region. And it is not true that a species thus attacked comes back. The disturbed balance often gives a new species ascendancy and destroys forever the old relationship.
  


  
    In addition to the shrimps, these boats kill and waste many hundred of tons of fish every day, a great deal of which is sorely needed for food. Perhaps the Ministry of Marine had not realized at that time that one of the good and strong food resources of Mexico was being depleted. If it has not already been done, catch limits should be imposed, and it should not be permitted that the region be so intensely combed. Among other things, the careful study of this area should be undertaken so that its potential could be understood and the catch maintained in balance with the supply. Then there might be shrimps available indefinitely. If this is not done, a very short time will see the end of the shrimp industry in Mexico.
  


  
    We in the United States have done so much to destroy our own resources, our timber, our land, our fishes, that we should be taken as a horrible example and our methods avoided by any government and people enlightened enough to envision a continuing economy. With our own resources we have been prodigal, and our country will not soon lose the scars of our grasping stupidity. But here, with the shrimp industry, we see a conflict of nations, of ideologies, and of organisms. The units of the organisms are good people. Perhaps we might find a parallel in a moving-picture company such as Metro-Goldwyn-Mayer. The units are superb—great craftsmen, fine directors, the best actors in the profession—and yet due to some overlying expediency, some impure or decaying quality, the product of these good units is sometimes vicious, sometimes stupid, sometimes inept, and never as good as the men who make it. The Mexican official and the Japanese captain were both good men, but by their association in a project directed honestly or dishonestly by forces behind and above them, they were committing a true crime against nature and against the immediate welfare of Mexico and the eventual welfare of the whole human species.
  


  
    The crew helped us back into our skiff, handed our buckets of specimens down to us, and cast us off. And Tony, who had been cruising slowly about, picked us up in the Western Flyer. We had taken perhaps a dozen pompano as specimens when hundreds were available. Sparky was speechless with rage that we had brought none back to eat, but we had forgotten that. We set our course southward toward Estero de la Luna—a great inland sea, the borders of which were dotted lines on our maps. Here we expected to find a rich estuary fauna. In the scoop between Cape Arco and Point Lobos there is a fairly shallow sea which makes a deep ground-swell. It was Tiny up forward who noticed the great numbers of manta rays and suggested that we hunt them. They were monsters, sometimes twelve feet between the “wing” tips. We had no proper equipment, but finally we rigged one of the arrow-tipped harpoons on a light line. This harpoon was a five-inch bronze arrow slotted on an iron shaft. After the stroke, the arrow turns sideways in the flesh and the shaft comes out and floats on its wooden handle. The line is fastened to the arrow itself.
  


  
    The huge rays cruised slowly about, the upturned tips of the wings out of water. Sparky went to the crow‘s-nest, where he could look down into the water and direct the steersman. A hundred feet from one of the great fish we cut the engine and coasted down on it. It lay still on the water. Tiny poised prettily on the bow. When we were right on it, he drove the harpoon into it. The monster did not flurry, it simply faded for the bottom. The line whistled out to its limit, twanged like a violin string, and parted. A curious excitement ran through the boat. Tex came down and brought out a one-and-one-half-inch hemp line. He ringed this into a new harpoon-head, and again Tiny took up his position, so excited that he had his foot in a bight of the line. Luckily, we noticed this and warned him. We coasted up to another ray—Tiny missed the stroke. Another, and he missed again. The third time, his arrow drove home, the line sang out again, two hundred feet of it. Then it came to the end where it was looped over a bitt, vibrated for a moment, and parted. The breaking strain of this rope was enormous. But we were doing it all wrong and we knew it. A ton and a half of speeding fish is not to be brought up short. We should have thrown a keg overboard with the line and let the fish fight the keg’s buoyancy until exhausted. But we were not equipped. Tiny was almost hysterical by this time. Tex brought a three-inch line with an extremely high breaking strain. We had no more arrow harpoons. Tex made his hawser fast to a huge trident spear. When he finished, the assembly was so heavy that one man could hardly lift it. This time, Tex took the harpoon. He did not waste his time with careless strokes; he waited until the bow was right over one of the largest rays, then drove his spear down with all his strength. The heavy hawser ran almost smoking over the rail. Then it came to the bitt and struck with a kind of groaning cry, quivered, and went limp. When we pulled the big harpoon aboard, there was a chunk of flesh on it. Tiny was heart-broken. The wind came up now and so ruffled the water that we could not see the coasting monsters any more. We tried to soothe Tiny.
  


  
    “What could we do with one if we caught it?” we asked.
  


  
    Tiny said, “I’d like to pull it up with the boom and hang it right over the hatch.”
  


  
    “But what could you do with it?”
  


  
    “I’d hang it there,” he said, “and I’d have my picture taken with it. They won’t believe in Monterey I speared one unless I can prove it.”
  


  
    He mourned for a long time our lack of foresight in failing to bring manta ray equipment. Late into the night Tex worked, making with file and emery stone a new arrow harpoon, but one of great size. This he planned to use with his three-inch hawser. He said the rope would hold fifteen to twenty tons, and this arrow would not pull out. But he never had a chance to prove it; we did not see the rays in numbers any more.
  


  
    We came to anchorage that night south of Lobos light and about five miles from the entrance to Estero de la Luna. In this shallow water Tony did not like to go closer for fear of stranding. It was a strange and frightening night, and no one knew why. The water was glassy again and the deck soaked with humidity. We had a curious feeling that a stranger was aboard, some presence not seen but felt, a dark-cloaked person who was with us. We were all nervous and irritable and frightened, but we could not find what frightened us. Tex worked on the Sea-Cow and got it to running perfectly, for we wanted to use it on the long run ashore in the morning. We had checked the tides in Guaymas; it was necessary to leave before daylight to get into the estuary for the low tide. In the night, one of us had a nightmare and shouted for help and the rest of us were sleepless. In the darkness of the early morning, only two of us got up. We dressed quietly and got our breakfast. The light on Lobos Point was flashing to the north of us. The decks were soaked with dew. Climbing down to the skiff, one of us fell and wrenched his leg. True to form, the Sea-Cow would not start. We set off rowing toward the barely visible shore, fixing our course by Lobos Light. A little feathery white shape drifted over the water and it was joined by another and another, and very soon a dense white fog covered us. The Western Flyer was lost and the shore blotted out. With the last flashing of the Lobos light we tried to judge the direction of the swell to steer by, and then the light was gone and we were cut off in this ominous glassy water. The air turned steel-gray with the dawn, and the fog was so thick that we could not see fifteen feet from the boat. We rowed on, remembering to quarter on the direction of the swells. And then we heard a little vicious hissing as of millions of snakes, and we both said, “It’s the cordonazo.” This is a quick fierce storm which has destroyed more ships than any other. The wind blows so that it clips the water. We were afraid for a moment, very much afraid, for in the fog, the cordonazo would drive our little skiff out into the Gulf and swamp it. We could see nothing and the hissing grew louder and had almost reached us.
  


  
    It seems to be this way in a time of danger. A little chill of terror runs up the spine and a kind of nausea comes into the throat. And then that disappears into a kind of dull “what the hell” feeling. Perhaps this is the working of some mind-to-gland-to-body process. Perhaps some shock therapy takes control. But our fear was past now, and we braced ourselves to steady the boat against the impact of the expected wind. And at that moment the bow of the skiff grounded gently, for it was not wind at all that hissed, but little waves washing strongly over an exposed sand-bar. We climbed out, hauled the boat up, and sat for a moment on the beach. We had been badly frightened, there is no doubt of it. Even the sleepy dullness which follows the adrenal drunkenness was there. And while we sat there, the fog lifted, and in the morning light we could see the Western Flyer at anchor offshore, and we had landed only about a quarter of a mile from where we had intended. The sun broke clear now, and true to form when there was neither danger nor much work the Sea-Cow started easily and we rounded the sand-hill entrance of the big estuary. Now that the sun was up, we could see why there were dotted lines on the maps to indicate the borders of the estero. It was endless—there were no borders. The mirage shook the horizon and draped it with haze, distorted shapes, twisted mountains, and made even the bushes seem to hang in the air. Until every foot of such a shore is covered and measured, the shape and extent of these estuaries will not be known.
  


  
    Inside the entrance of the estuary a big canoe was anchored and four Indians were coming ashore from the night’s fishing. They were sullen and unsmiling, and they grunted when we spoke to them. In their boat they had great thick mullet-like fish, so large that it took two men to carry each fish. They must have weighed sixty to one hundred pounds each. These Indians carried the fish through an opening in the brush to a camp of which we could see only the smoke rising, and they were definitely unfriendly. It was the first experience of this kind we had had in the Gulf. It wasn’t that they didn’t like us—they didn’t seem to like each other.
  


  
    The tide was going down in the estuary, making a boiling current in the entrance. Biologically, the area seemed fairly sterile. There were numbers of small animals, several species of large snails and a number of small ones. There were burrowing anemones 79 with transparent, almost colorless tentacles spread out on the sand bottom. And there were the flower-like Cerianthus in sand-tubes everywhere. On the bottom were millions of minute sand dollars of a new type, brilliant light green and having holes and fairly elongate spines. Farther inside the estuary we took a number of small heart-urchins and a very few larger ones. On the sand bottoms there were large burrows, but dig as we would, we could never find the owners. They were either very quick or very deep, but even under water their burrows were always open and piles of debris lay about the entrances. Some large crustacean, we thought, possibly of the fiddler crab clan.
  


  
    The commonest animal of all was the enteropneust, an “acorn-tongued” worm presumably about three feet long that we had found at San Lucas Cove and at Angeles Bay. There were hundreds of their sand-castings lying about. We were not convinced that with all our digging we had got the whole animal even once (and the specialist subsequently confirmed our opinion with regret!).
  


  
    Deep in the estuary we took several large beautifully striped Tivela-like clams and a great number of flat pearly clams. There were hundreds of large hermit crabs in various large gastropod shells. We found a single long-armed sand-burrowing brittle-star which turned out to be Ophiophragmus marginatus, and our listing of it is the only report on record since Lütken, in Denmark, erected the species from Nicaraguan material nearly a hundred years ago. In the uneasy footing of the sand, every stick and large shell and rock was encrusted with barnacles; even one giant swimming crab carried a load of barnacles on his back.
  


  
    The wind had been rising a little as we collected, rippling the water. We cruised about in the shallows trying to see the bottom. There were great numbers of sand sharks darting about, but the bottom was clean and sterile and not at all as well populated as we would have supposed. The mirage grew more and more crazy. Perhaps these sullen Indians were bewildered in such an uncertain world where nothing half a mile away could maintain its shape or size, where the world floated and trembled and flowed in dream forms. And perhaps the reverse is true. Maybe these Indians dream of a hard sharp dependable world as an opposite of their daily vision.
  


  
    We had not taken riches in this place. When the tide turned we started back for the Western Flyer. Perhaps the Sea-Cow too had been frightened that morning, for it ran steadily. But the tide was so strong that we had to help it with the oars or it would not have been able to hold its own against the current. It took two hours of oars and motor to get back to the Western Flyer.
  


  
    We felt that this had not been a good nor a friendly place. Some quality of evil hung over it and infected us. We were not at all sorry to leave it. Everyone on board was quiet and uneasy until we pulled up the anchor and started south for Agiabampo, which was, we thought, to be our last collecting station.
  


  
    It was curious about this Estero de la Luna. It had been a bad place—bad feelings, bad dreams, and little accidents. The look and feel of it were bad. It would be interesting to know whether others have found it so. We have thought how places are able to evoke moods, how color and line in a picture may capture and warp us to a pattern the painter intended. If to color and line in accidental juxtaposition there should be added odor and temperature and all these in some jangling relationship, then we might catch from this accident the unease we felt in the estero. There is a stretch of coast country below Monterey which affects all sensitive people profoundly, and if they try to describe their feeling they almost invariably do so in musical terms, in the language of symphonic music. And perhaps here the mind and the nerves are true indices of the reality neither segregated nor understood on an intellectual level. Boodin remarks the essential nobility of philosophy and how it has fallen into disrepute. “Somehow,” he says, “the laws of thought must be the laws of things if we are going to attempt a science of reality. Thought and things are part of one evolving matrix, and cannot ultimately conflict.” 80
  


  
    And in a unified-field hypothesis, or in life, which is a unified field of reality, everything is an index of everything else. And the truth of mind and the way mind is must be an index of things, the way things are, however much one may stand against the other as an index of the second or irregular order, rather than as a harmonic or first-order index. These two types of indices may be compared to the two types of waves, for indices are symbols as primitive as waves. The first wave-type is the regular or cosine wave, such as tide or undulations of light or sound or other energy, especially where the output is steady and unmixed. These waves may be progressive—increasing or diminishing—or they can seem to be stationary, although deeply some change or progression may be found in all oscillation. All terms of a series must be influenced by the torsion of the first term and by the torsion of the end, or change, or stoppage of the series. Such waves as these may be predictable as the tide is. The second type, the irregular for the while, such as graphs of rainfall in a given region, falls into means which are the functions of the length of time during which observations have been made. These are unpredictable individually; that is, one cannot say that it will rain or not rain tomorrow, but in ten years one can predict a certain amount of rainfall and the season of it. And to this secondary type mind might be close by hinge and “key-in” indices.
  


  
    We had had many discussions at the galley table and there had been many honest attempts to understand each other’s thinking. There are several kinds of reception possible. There is the mind which lies in wait with traps for flaws, so set that it may miss, through not grasping it, a soundness. There is a second which is not reception at all, but blind flight because of laziness, or because some pattern is disturbed by the processes of the discussion. The best reception of all is that which is easy and relaxed, which says in effect, “Let me absorb this thing. Let me try to understand it without private barriers. When I have understood what you are saying, only then will I subject it to my own scrutiny and my own criticism.” This is the finest of all critical approaches and the rarest.
  


  
    The smallest and meanest of all is that which, being frightened or outraged by thinking outside or beyond its pattern, revenges itself senselessly; leaps on a misspelled word or a mispronunciation, drags tricky definition in by the scruff of the neck, and, ranging like a small unpleasant dog, rags and tears the structure to shreds. We have known a critic to base a vicious criticism on a misplaced letter in a word, when actually he was venting rage on an idea he hated. These are the suspicious ones, the self-protective ones, living lives of difficult defense, insuring themselves against folly with folly—stubbornly self-protective at too high a cost.
  


  
    Ideas are not dangerous unless they find seeding place in some earth more profound than the mind. Leaders and would-be leaders are so afraid that the idea “communism” or the idea “Fascism” may lead to revolt, when actually they are ineffective without the black earth of discontent to grow in. The strike-raddled businessman may lean toward strikeless Fascism, forgetting that it also eliminates him. The rebel may yearn violently for the freedom from capitalist domination expected in a workers’ state, and ignore the fact that such a state is free from rebels. In each case the idea is dangerous only when planted in unease and disquietude. But being so planted, growing in such earth, it ceases to be idea and becomes emotion and then religion. Then, as in most things teleologically approached, the wrong end of the animal is attacked. Lucretius, striking at the teleology of his time, was not so far from us. “I shall untangle by what power the steersman nature guides the sun’s courses, and the meanderings of the moon, lest we, percase, should fancy that of own free will they circle their perennial courses round, timing their motions for increase of crops and living creatures, or lest we should think they roll along by any plan of gods. For even those men who have learned full well that godheads lead a long life free of care, if yet meanwhile they wonder by what plans things can go on (and chiefly yon high things observed o‘erhead on the ethereal coasts), again are hurried back unto the fears of old religion and adopt again harsh masters, deemed almighty,—wretched men, unwitting what can be and what cannot, and by what law to each its scope prescribed, its boundary stone that clings so deep in Time.” 81
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    In the afternoon we sailed down the coast carefully, for the sand-bars were many and some of them uncharted. It was a shallow sea again, and the blueness of deep water had changed to the gray-green of sand and shallows. Again we saw manta rays, but not on the surface this day, and the hunt had gone out of us. Tex did not even get out his new harpoon. Perhaps the crew were homesick now. They had seen Guaymas, they were bloated with stories, and they wanted to get back to Monterey to tell them. We would stop at no more towns, see no more people. The inland water of Agiabampo was our last stop, and then quickly home. The shore was low and hot and humid, covered with brush and mangroves. The sea was sterile, or populated with sharks and rays. No algae adhered to the sand bot-tom, and we were sad in this place after the booming life of the other side. We sailed all afternoon and it was evening when we came to anchorage five miles offshore in the safety of deeper water. We would edge in with the leadline in the morning.
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    AT TEN O‘CLOCK we moved toward the northern side of the entrance of Agiabampo estuary. The sand-bars were already beginning to show with the lowering tide. Tiny used the leadline on the bow while Sparky was again on the crow’s-nest where he could watch for the shallow water. Tony would not approach closer than a mile from the entrance, leaving as always a margin of safety.
  


  
    When we anchored, five of us got into the little skiff, filling it completely. Any rough water would have swamped us. Sparky and Tiny rowed us in, competing violently with each other, which gave a curious twisting course to the boat.
  


  
    Agiabampo is a great lagoon with a narrow seaward entrance. There is a little town ten miles in on the northern shore which we did not even try to reach. The entrance is intricate and obstructed with many shoals and sand-bars. It would be difficult without local knowledge to bring in a boat of any draft. We moved in around the northern shore; there were dense thickets of mangrove with little river-like entrances winding away into them. We saw great expanses of sand flat and the first extensive growth of eel-grass we had found.82 But the eel-grass, which ordinarily shelters a great variety of animal life, was here not very rich at all. We saw the depressions where botete, the poison fish, lay. And there were great numbers of sting-rays, which made us walk very carefully, even in rubber boots, for a slash with the tail-thorn of a sting-ray can easily pierce a boot.
  


  
    The sand banks near the entrance were deeply cut by currents. High in the intertidal many grapsoid crabs 83 lived in slanting burrows about eighteen inches deep. There were a great many of the huge stalk-eyed conchs and the inevitable big hermit crabs living in the cast-off conch shells. Farther in, there were numbers of Chione and the blue-clawed swimming crabs. They seemed even cleverer and fiercer here than at other places. Some of the eel-grass was sexually mature, and we took it for identification. On this grass there were clusters of snail eggs, but we saw none of the snails that had laid them. We found one scale-worm,84 a magnificent specimen in a Cerianthus-like tube. There were great numbers of tube-worms in the sand. The wind was light or absent while we collected, and we could see the bottom everywhere. On the exposed sand-bars birds were feeding in multitudes, possibly on the tube-worms. Along the shore, oyster-catchers hunted the burrowing crabs, diving at them as they sat at the entrances of their houses. It was not a difficult collecting station; the pattern, except for the eel-grass, was by now familiar to us although undoubtedly there were many things we did not see. Perhaps our eyes were tired with too much looking.
  


  
    As soon as the tide began its strong ebb we got into the skiff and started back to the Western Flyer. Collecting in narrow-mouthed estuaries, we are always wrong with the currents, for we come in against an ebbing tide and we go out against the flow. It was heavy work to defeat this current. The Sea-Cow gave us a hand and we rowed strenuously to get outside.
  


  
    That night we intended to run across the Gulf and start for home. It was good to be running at night again, easier to sleep with the engine beating. Tiny at the wheel inveighed against the waste of fish by the Japanese. To him it was a waste complete, a loss of something. We discussed the widening and narrowing picture. To Tiny the fisherman, having as his function not only the catching of fish but the presumption that they would be eaten by humans, the Japanese were wasteful. And in that picture he was very correct. But all the fish actually were eaten; if any small parts were missed by the birds they were taken by the detritus-eaters, the worms and cucumbers. And what they missed was reduced by the bacteria. What was the fisherman’s loss was a gain to another group. We tried to say that in the macrocosm nothing is wasted, the equation always balances. The elements which the fish elaborated into an individuated physical organism, a microcosm, go back again into the undifferentiated macrocosm which is the great reservoir. There is not, nor can there be, any actual waste, but simply varying forms of energy. To each group, of course, there must be waste—the dead fish to man, the broken pieces to gulls, the bones to some and the scales to others—but to the whole, there is no waste. The great organism, Life, takes it all and uses it all. The large picture is always clear and the smaller can be clear—the picture of eater and eaten. And the large equilibrium of the life of a given animal is postulated on the presence of abundant larvae of just such forms as itself for food. Nothing is wasted; “no star is lost.”
  


  
    And in a sense there is no over-production, since every living thing has its niche, a posteriori, and God, in a real, non-mystical sense, sees every sparrow fall and every cell utilized. What is called “over-production” even among us in our manufacture of articles is only over-production in terms of a status quo, but in the history of the organism, it may well be a factor or a function in some great pattern of change or repetition. Perhaps some cells, even intellectual ones, must be sickened before others can be well. And perhaps with us these production climaxes are the therapeutic fevers which cause a rush of curative blood to the sickened part. Our history is as much a product of torsion and stress as it is of unilinear drive. It is amusing that at any given point of time we haven’t the slightest idea of what is happening to us. The present wars and ideological changes of nervousness and fighting seem to have direction, but in a hundred years it is more than possible it will be seen that the direction was quite different from the one we supposed. The limitation of the seeing point in time, as well as in space, is a warping lens.
  


  
    Among men, it seems, historically at any rate, that processes of co-ordination and disintegration follow each other with great regularity, and the index of the co-ordination is the measure of the disintegration which follows. There is no mob like a group of well-drilled soldiers when they have thrown off their discipline. And there is no lostness like that which comes to a man when a perfect and certain pattern has dissolved about him. There is no hater like one who has greatly loved.
  


  
    We think these historical waves may be plotted and the harmonic curves of human group conduct observed. Perhaps out of such observation a knowledge of the function of war and destruction might emerge. Little enough is known about the function of individual pain and suffering, although from its profound organization it is suspected of being necessary as a survival mechanism. And nothing whatever is known of the group pains of the species, although it is not unreasonable to suppose that they too are somehow functions of the surviving species. It is too bad that against even such investigation we build up a hysterical and sentimental barrier. Why do we so dread to think of our species as a species? Can it be that we are afraid of what we may find? That human self-love would suffer too much and that the image of God might prove to be a mask? This could be only partly true, for if we could cease to wear the image of a kindly, bearded, interstellar dictator, we might find ourselves true images of his kingdom, our eyes the nebulae, and universes in our cells.
  


  
    The safety-valve of all speculation is: It might be so. And as long as that might remains, a variable deeply understood, then speculation does not easily become dogma, but remains the fluid creative thing it might be. Thus, a valid painter, letting color and line, observed, sift into his eyes, up the nerve trunks, and mix well with his experience before it flows down his hand to the canvas, has made his painting say, “It might be so.” Perhaps his critic, being not so honest and not so wise, will say, “It is not so. The picture is damned.” If this critic could say, “It is not so with me, but that might be because my mind and experience are not identical with those of the painter,” that critic would be the better critic for it, just as that painter is a better painter for knowing he himself is in the pigment.
  


  
    We tried always to understand that the reality we observed was partly us; the speculation, our product. And yet if somehow, “The laws of thought must be the laws of things,” one can find an index of reality even in insanity.
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    We sailed a compass course in the night and before daylight a deep fog settled on us. Tony stopped the engine and let us drift, and the dawn came with the thick fog still about us. Tiny and Sparky had the watch, and as the dawn broke, they heard surf and reported it. We came out of our bunks and went up on the deckhouse just as the fog lifted. There was an island half a mile away. Then Tony said, “Did you keep the course I gave you?” Tiny insisted that they had, and Tony said, “If that is so, you have discovered an island, and a big one, because the chart shows no island here.” He went on delicately, “I want to congratulate you. We’ll call it ‘Colletto and Enea Island.’ ” Tony continued silkily, “But you know Goddamn well you didn’t keep the course. You know you forgot, and are a good many miles off course.” Sparky and Tiny did not argue. They never claimed the island, nor mentioned it again. It developed that it was Espiritu Santo Island, and would have been a prize if they had discovered it, but some Spaniards had done that several hundred years before.
  


  
    San Gabriel Bay was near us, its coral sand dazzlingly white, and a good reef projecting and a mangrove swamp along part of the coast. We went ashore for this last collecting station. The sand was so white and the water so clear that we took off our clothes and plunged about. The animals here had been affected by the white sand. The crabs were pale and nearly white, and all the animals, even the starfish, were strangely colored. There were stretches of this blinding sand alternating with bouldery reef and mangrove. In the center of the little bay, a fine big patch of green coral almost emerged from the water. It was green and brown coral in great heads, and there were Phataria and many club-spined urchins on the heads. There were multitudes of the clam Chione just under the surface of the sand, very hard to find until we discovered that every clam had a tiny veil of pale-green algae growing on the front of each valve and sticking up above the sand. Then we took a great number of them.
  


  
    Near the beds of clams lived heart-urchins with vicious spines.85 These too were buried in the sand, and to dig for the clams was to be stabbed by the heart urchins, and to be stung badly. There were many hachas here with their clustered colonies of associated fauna. We found solitary and clustered zoanthidean anemones, possibly the same we had been seeing in many variations. We found light-colored Callinectes crabs and one of the long snake-like sea-cucumbers 86 such as the ones we had taken at Puerto Escondido. On the rocky reef there were anemones, limpets, and many barnacles. The most common animal on the reef was a membranous tube-worm 87 with tentacles like a serpulid’s. These tentacles were purple and brown, but when approached they were withdrawn and the animal became sand-colored. The mangrove region here was rich. The roots of the trees, impacted with rocks, maintained a fine group of crabs and cucumbers. Two large, hairy grapsoid crabs 88 lived highest in the littoral. They were very fast and active and difficult to catch, and when caught, battled fiercely and ended up by auto tomizing.
  


  
    There was also a Panopeus-like crab, Xanthodius hebes, but dopey and slow. We found great numbers of porcelain crabs and snapping shrimps. There were barnacles on the reef and on the roots of the mangroves; two new ophiurans and a large sea-hare, besides a miscellany of snails and clams. It was a rich haul, this last day. The sun was hot and the sand pleasant and we were comfortable except for mosquito bites. We played in the water a long time when we were tired of collecting.
  


  
    When once the engine started now, it would not stop until we reached San Diego. We were reluctant to go back. This balance in time is one of the very few occasions when we have the right of “yes” and “no,” and even now the cards were stacked against “yes.”
  


  
    At last we picked up the collecting buckets and the little crowbars and all the tubes, and we rowed slowly back to the Western Flyer. Even then, we had difficulty in starting. Someone was overboard swimming in the beautiful water all the time. Tony and Tex, who had been eager to get home, were reluctant now that it was upon them. We had all felt the pattern of the Gulf, and we and the Gulf had established another pattern which was a new thing composed of it and us. At last, and with sorrow, Tex started the engine and the anchor came up for the last time.
  


  
    All afternoon we stowed and lashed equipment, set the corks in hundreds of glass tubes and wrapped them in paper toweling, screwed tight the caps of jars, tied down the skiffs, and finally dropped the hatch cover in place. We covered the bookcase with triple tarpaulin, and one last time overcame the impulse to throw the Sea-Cow overboard. Then we were under way, sailing southward toward the Cape. The swordfish jumped in the afternoon light, flashing like heliographs in the distance. We took back our old watches that night, and the engine drummed happily and drove us through a calm sea. In the morning the tip of the Peninsula was on our right. Behind us the Gulf was sunny and calm, but out in the Pacific a heavy threatening line of clouds hung.
  


  
    Then a crazy literary thing happened. As we came opposite the Point there was one great clap of thunder, and immediately we hit the great swells of the Pacific and the wind freshened against us. The water took on a gray tone.
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    AT THREE A.M. Pacific time we passed the light on the false cape and made our new course northward, and the sky was gray and threatening and the wind increased. The Gulf was blotted out for us—the Gulf that was thought and work and sunshine and play. This new world of the Pacific took hold of us and we thought again of an unseen person on the deckhouse, some kind of symbol person—to a sailor, a ghost, a premonition, a feeling in human form.
  


  
    We could not yet relate the microcosm of the Gulf with the macrocosm of the sea. As we went northward the gray waves rolled up and the Western Flyer stubbed her nose into them and the white spray flew over us. The day passed and a new night came and the sea grew more stern. Now we plunged like a nervous horse, and no step could be taken without a steadying hand. The galley was in confusion, for a can of olive oil had leaped from its stand and flooded the floor. On the stove, the coffee pot slipped back and forth between its bars.
  


  
    Over the surface of the heaving sea the birds flew landward, zigzagging to cover themselves in the wave troughs from the wind. The man at the wheel was the lucky one, for he had a grip against the pitching. He was closest to the boat and to the rising storm. He was the receiver, but also he was the giver and his hand was on the course.
  


  
    What was the shape and size and color and tone of this little expedition? We slipped into a new frame and grew to be a part of it, related in some subtle way to the reefs and beaches, related to the little animals, to the stirring waters and the warm brackish lagoons. This trip had dimension and tone. It was a thing whose boundaries seeped through itself and beyond into some time and space that was more than all the Gulf and more than all our lives. Our fingers turned over the stones and we saw life that was like our life.
  


  
    On the deckhouse we held the rails for support, and the blunt nose of the boat fought into the waves and the gray-green water struck us in the face. Some creative thing had happened, a real tempest in our small teapot minds. But boiling water still produces steam, whether in a watch-glass or in a turbine. It is the same stuff—weak and dissipating or explosive, depending on its use. The shape of the trip was an integrated nucleus from which weak strings of thought stretched into every reachable reality, and a reality which reached into us through our perceptive nerve trunks. The laws of thought seemed really one with the laws of things. There was some quality of music here, perhaps not to be communicated, but sounding clear and huge in our minds. The boat plunged and shook herself, and rivers of swirling water ran down the scuppers. Below in the hold, packed in jars, were thousands of little dead animals, but we did not think of them as trophies, as things cut off from the tide pools of the Gulf, but rather as drawings, incomplete and imperfect, of how it had been there. The real picture of how it had been there and how we had been there was in our minds, bright with sun and wet with sea water and blue or burned, and the whole crusted over with exploring thought. Here was no service to science, no naming of unknown animals, but rather —we simply liked it. We liked it very much. The brown Indians and the gardens of the sea, and the beer and the work, they were all one thing and we were that one thing too.
  


  
    The Western Flyer hunched into the great waves toward Cedros Island, the wind blew off the tops of the whitecaps, and the big guy wire, from bow to mast, took up its vibration like the low pipe on a tremendous organ. It sang its deep note into the wind.
  


  


  
    A NOTE ON PREPARING SPECIMENS
  


  
    Following are the methods of preparing, anesthetizing, and preserving specimens which we have followed. As previously remarked, some are by no means entirely satisfactory, but they are the best we know.
  


  
    The chitons, which otherwise curl up tightly during preservation, can be removed directly from rock or collecting bucket and tied firmly to glass plates with string or strips of cloth. When they grip the plate, they are dropped into a container of ten-percent formalin; whereupon they are preserved relaxed.
  


  
    Sipunculids (or peanut worms), to be preserved with the introvert extended, must first be anesthetized by sprinkling powdered menthol crystals on the sea water in a scrupulously clean glass dish. These worms are so delicate that metal or metal salts will cause them to draw in their heads immediately. The more refractory forms, after a few hours’ treatment with menthol, are killed by letting fresh water gradually replace the sea water. This must be done over a period of several hours. They are then preserved in formalin solution.
  


  
    Alcyonaria, such as Renilla (the sea-pansy), Stylatula (the sea-pen), etc., are treated with Epsom salts for several hours until the expanded polyps are completely inert, then preserved in formalin if they are intended for display where color is important (although even thus the color is not successfully retained) or in alcohol if for study or identification.
  


  
    Hydroids are relaxed with menthol for the small forms, with Epsom salts for the large gymnoblasts.
  


  
    Anemones are very difficult to handle, and a perfect method for expanding them has not been developed. They are sensitive both chemically and physically. A specimen expanded and relaxed with Epsom salts will still draw in its tentacles if touched. Some results have been achieved by introducing pure oxygen directly into the stomach with a tiny hollow glass needle—a process which seems to intoxicate them. But it is at best a delicate and over-arduous operation. A fairly good method is gradually to introduce a saturated solution of Epsom salts into the pan where the animals are expanded, using a drip-string. This is followed later with novocain, or best of all, but usually unavailable, with cocaine, which is put into the water directly over the animal. Finally, formalin is introduced with a drip-string. Any shock, either chemical or physical, will cause immediate retraction of the tentacles. For permanent use a running seawater system which supplies O2 to the circulation of the animals being narcotized has proven most effective of all.
  


  
    Crabs and shrimps of most types, and brittle-stars, are best killed by dropping them into fresh water as soon after they are captured as possible. After a brief struggle the crabs die without casting their legs, and the brittle-stars (with the exception of Ophioderma teres) will not curl up if this method is used. All these should subsequently be preserved in alcohol, since formalin will disintegrate the calcareous portions of the brittle-stars and soften the chitin of the crabs. For color notes only, specimens may be preserved in formalin.
  


  
    Holothurians (or sea-cucumbers) are very delicate and have a tendency to eviscerate if kept in stale or over-warm water. They should be got as soon as possible into trays of cool, clean sea water, allowed to expand, then relaxed with Epsom salts used in considerable quantity. They should be preserved in alcohol. Most holothurians deteriorate badly in a few months if formalin is used on them, owing to the dissolution of the calcareous plates by which specialists determine them. Their neurotic tendency of deliberately casting out their viscera when they are sick or shocked or unhappy makes them difficult to handle. The cucumber itself, if times get better and a pleasant environment is restored, is able to grow a new set.
  


  
    Starfish relax and puff out in a life-like manner when placed for several hours in fresh water. They can ordinarily be preserved in formalin, but museum specimens for determination should be placed in alcohol for a time and dried in the air. This method also applies to sea-urchins.
  


  
    Sponges must not be placed in formalin even for a few moments. Entire colonies can be dried after a preliminary immersion in alcohol; small portions of the colonies so treated ought, however, to be preserved permanently in a vial of alcohol.
  


  
    Flatworms such as the turbellarians are hard to collect, hard to handle, and hard to preserve. They are so delicate that the bodies are easily injured in picking them up. When they are crawling on a rock it is satisfactory to place a thin-bladed knife in their path; when the flatworm oozes onto the knife-blade he can be lifted into a container. Very small specimens may be lifted from the rock with a camel‘s-hair brush and transported to a glass plate. This is flooded with hot Bouin’s solution and immediately covered with another glass plate. If one could devise smooth plates permeable by Bouin’s solution it would be even better.
  


  
    Several methods are applicable to the preservation of such pelagic invertebrates as jellyfish. Menthol crystals are a successful anesthetic for the contractile forms. However, the difficulties are likely to relate to the extreme softness of the more delicate forms. Hardening solutions of chromic acid and formalin, or osmic acid (which, however, is very expensive—five to six dollars a gram) in formalin, are most effective. Often there are mechanical difficulties involved in attempts to retain the original shapes of animals. The jellyfish Beroë tends to buckle up. We have had some success by inserting the closed end of a test-tube in the body cavity during the hardening process. It is really impossible to preserve jellyfish aboard a boat that is rolling even slightly. Formalin is usually a satisfactory preservative, and is often indicated exclusively.
  


  
    It seems from these notes that all animals are difficult to preserve, and it is true that all of them require care which is not often enough given. The almost universal cry of specialists engaged in species determination is that specimens arrive in such bad condition that their work is made doubly difficult. Only extreme care can rectify this.
  


  
    Some of the annelid worms are extremely difficult to handle. Anesthetizing methods are useful, but the delicacy of the animals and their constricting traits make special procedure necessary. Very long specimens may be wrapped around glass rods or test-tubes and suspended in formalin or alcohol, depending on the species. The chief difficulty with worms is to get the entire animal in the first place, especially the extreme anterior and posterior segments without which identification is difficult if not impossible. Some of the worms sting very badly and should not be handled at all.
  


  
    For the preservation of fishes, formalin in general gives better results than alcohol. Small specimens are hardened by putting them directly into trays of formalin solution; while larger fishes must have the body cavities injected with a twenty-to twenty-five-percent solution of formalin to which a little glycerin has been added.
  


  
    Formalin should be used as follows: U.S.P. formaldehyde solution of thirty-eight to forty percent is a gas dissolved in water, and this percentage represents saturation. One part of this to sixteen parts of water for small specimens is successful when the amount of the solution is many times the bulk of the animal. Large specimens are hardened in trays of ten- to fifteen-percent solution. One must check by experiment on the particular animal involved, feeling it after a few hours to note the consistency of the tissue. Formaldehyde is very irritating to nose, lungs, and skin. Rubber gloves should always be used and the solution worked with in large rooms or in the open air. The tolerance of a person working with formaldehyde sometimes decreases with time, so that he is sickened at the odor or even breaks out with allergy eruptions on contact or association.
  


  
    With alcohol the ultimate preservation is usually in seventy-percent strength. For crabs and so forth in the tropics or in very hot weather, glycerin should be added. This keeps the animals flexible and less brittle—less likely to break up—and also prevents poor preservation due to bubbles forming in the solution. For ideal preservation the specimen should be brought immediately after killing into a twenty-five-percent solution, then to fifty percent and finally to seventy percent. Large specimens, where the amount of liquid is small in proportion to the amount of tissue involved, may require ninety-percent solution for a few days of hardening before they are placed in a new seventy-percent solution.
  


  
    Labeling is easy, simple, and necessary. Yet the failure to label clearly and immediately has led to many ridiculous situations. One expedition, which need not be named, labeled Atlantic animals as coming from the Panamic regions. And another completely lost track of its collection, to the disgust of the specialists who later tried to determine the species. Labels are best made on slips of good drawing paper and printed with a drawing pen in India ink. Each label should include the date, the exact place, the depth, and a number added which will agree with the number in the collecting notes. In the collecting notes, under this number, should occur any remarks covering ecological factors or observed action of the living animal which would be impossible to put on the label. The label should be placed inside the jar with the animal, and it should be done immediately, before a new lot of specimens comes in. There has not, to our knowledge, been any single expedition or extended trip which failed to turn out some unlabeled, or mislabeled material, so that the records are full of obviously incorrect reports. Some Panamic animals have been reported from Puget Sound, and our common California shore crab, Pachygrapsus, was originally described as from the Sandwich Islands. Immediate labeling, on the same day as the collection, is the only way to reduce these errors to a minimum. This cannot be over-emphasized.
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    Fig. 1. Phyllonotus bicolor (Valenciennes ) 1852 § S-358 Pink Murex
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    Fig. 1. Murex rectirostris Sowerby. Gulf spiny Murex § S-355
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    Fig. 2. Cerithium maculosum Kierner § S-374
  


  
    The Spotted Cerithium
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    Fig. 1. Thais tuberculata Gray. Knobby Thais § S-367
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    Fig. 2. Phyllonotus princeps (Broderip) § S-361
  


  
    Regal Murex
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    Fig. 1. Protothaca grata (Sowerby) § S-252
  


  
    Varicolored Edible Clam
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    Fig. 2. Cypraea annettae Dall 1909. Brown Cowry § S-370
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    Fig. 1. Terebra variegata Gray 1834 § S-326
  


  
    Variegated Augur-shell
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    Fig. 2. Nassarius ioaedes and luteostoma § S-340 and § S-341
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    Fig. 1. Callopoma fluctuosum (Wood) 1828 § S-404
  


  
    Common Gulf Turbine-shell
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    Fig. 2. Oliva venulata Lamarck § S-331
  


  
    Gulf Olive-shell
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    Fig. 1. Gulf Olive-shell. Albino color variety § S-331
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    Fig. 2. Chiton virgulatus Sowerby 1840 § U-17
  


  
    Common Gulf Chiton
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    Fig. 1. Strombus gracilior Sowerby 1825 § S-372
  


  
    Smooth Conch
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    Fig. 2. Melongena patula § S-338
  


  
    Broderip and Sowerby
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    Fig. 1. Ophiocoma alexandri Lyman 1860 § K-215
  


  
    ½ natural size
  


  
    The drawings on plates 9-24 inclusive are by Alberté Spratt
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    Fig. 1. Nidorellia armata (Gray) 1840 § K-126
  


  
    natural size, 5½“-6” oral surface
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    Fig. 2. Holothuria impatiens (Forskål) 1775 § L-21
  


  
    ½ natural size
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    Fig. 1. Oreaster occidentalis Verrill 1867 § K-125
  


  
    natural size, 6”
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    Fig. 2. Nidorellia armata (Gray) 1840 § K- 126
  


  
    natural size, 5½“-6” aboral surface
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    Fig. 1. Petrochirus califomiensis Bouvier 1895 § Q-16
  


  
    ¾ natural size
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    Fig. 2. Tedania ignis (Duchassaing and Michelotti) 1864 § A-23
  


  
    ½ natural size
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    Fig. 1. Ophiocoma acthiops Lütken 1859 § K-214
  


  
    aboral surface. ½ natural size
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    Fig. 2. Dentalium semipolitum Broderip and Sowerby § S-103 and 104 and D. splendidum Sowerby 1832 1¼ natural size
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    Fig. 1. Ocypode occidentalis Stimpson 1860 § R-75
  


  
    ½ natural size
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    Fig. 2. Callinectes bellicosus Stimpson 1859 § R-42
  


  
    ½ natural size
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    Fig. 1. Phataria unifascialis (Gray) 1840 § K-120
  


  
    ½ natural size
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    Fig. 2. Ophiactis sp.
  


  
    1½ natural size
  


  
    § K-218 (219?)
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    Fig. 3. H. lubrica Selenka 1867
  


  
    Sulphur cucumber § L-25
  


  
    ½ natural size
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    Fig. 4. Luidia pbragma Clark 1910 §K-128
  


  
    natural size, 4½“-5”
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    Fig. 1. Clibananus panamensis § Q-14
  


  
    Stimpson (1859) 1862 natural size
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    Fig. 2. Phycosoma antillarum (Grube and Örsted) 1859 1-10 natural size
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    Fig. 3. Othilia tenuispina (Verrill) 1871 as Echinaster § K-124
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    Fig. 1. Clypeamr rotundus (A. Agassiz) 1863 § K-322
  


  
    ½ natural size
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    Fig. 2. Echinometra vanbrunti A. Agassiz 1863 § K-314
  


  
    ½ natural size
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    Fig. 1. Eurythoë complanata (Pallas) 1766 § J-35
  


  
    ⅔ natural size
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    Fig. 2. Geograpsus lividus § R-68
  


  
    (Milne-Edwards) 1837 ½ natural size
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    Fig. 3. Portunus minimus § R-40
  


  
    Rathbun 1898 natural size
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    Fig. 4. Eriphia squamata § R-58
  


  
    Stimpson 1859 1½ natural size
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    Fig. 5. Daira americana § R-45
  


  
    Stimpson 1860 natural size
  


  [image: 057]


  
    Fig. 6. Trapezia cymodoce ferruginea
  


  
    Latreille 1825 1½ natural size § R-60
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    Fig. 1. H. paraprinceps § L-26
  


  
    Deichmann 1937 ½ natural size
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    Fig. 2. Meoma grandis Gray 1852 § K-324
  


  
    ½ natural size
  


  [image: 060]


  
    Fig. 3. Astropyga pulvinaca (Lamarck) 1816 § K-318
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    Fig. 1. Pharia pyramidata (Gray) 1840 § K-119
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    Fig. 2. Chloeia viridis § J-34
  


  
    (Schmarda) 1861 ⅔ natural size
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    Fig. 3. Notopygos ornata
  


  
    Grube 1856 § J-36
  


  
    natural size
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    Fig. 1. Evibacus princeps § P-105
  


  
    Smith 1869 ¾ natural size
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    Fig. 2. Callopoma fluctuosum § S-404
  


  
    (Wood) 1828 natural size
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    Fig. 3. Pocillopora capitata Veirill 1864 § E-7
  


  
    ¾ natural size
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    Fig. 4. Hypoconcha panamensis
  


  
    Smith in Verrill 1869 § R-25
  


  
    ¾ natural size
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    Fig. 5. Pontonia pinnae Lockington (1878) 1879 natural size § P-25
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    Fig. 6. Percnon gibbesi § R-74
  


  
    (Milne-Edwards) 1853 natural size
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    Fig. 1. Eucidaris thouarsii § K-313
  


  
    (Valenciennes in L. Agassiz and Desor) 1846
  


  
    ½ natural size
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    Fig. 2. Petrolisthes edwardsii (Saussure) 1853 § Q-27
  


  
    ½ natural size
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    Fig. 3. Cliona celata Grant 1826 § A-13
  


  
    ⅓ natural size
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    Fig. 1. Leucetta losangelensis A-18
  


  
    (de Laubenfels) 1930 ½ natural size
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    Fig. 2. Arbacia incisa § K-315
  


  
    A. Agassiz 1863 ½ natural size
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    Fig. 3. Mithrodia bradleyi Verrill 1867 ½ natural size § K-122
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    Fig. 1. Heliaster kubiniji Xantus 1860 § K-116
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    Fig. 2. Thoë sulcata § R-32
  


  
    Stimpson 1860
  


  
    PHOTO BY HAMJUOD L. SWIFT
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    Fig. 3. Mellita longifissa Afichelin 1858 1½ natural size § K-323
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    Fig. 1. Cerithidea mazatlanica Carpenter 1857 § S-373
  


  
    Mazatlan Horn-shell
  


  
    

  


  
    PHOTO BY HARLAND L. SWIFT
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    Fig. 2. Octopus sp. upper surface
  


  
    Diameter of body 49.1 mm.
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    Fig. 3. Octopus sp. under surface
  


  
    § U-116
  


  
    

  


  
    PHOTOS BY WILLIAM G. VESTAL
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    Fig. 1. Pilumnus gonzalensis § R-52
  


  
    Rathbun 1893
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    Fig. 2. Pilumnus townsendi § R-54
  


  
    Rathbun 1923
  


  
    

  


  
    PHOTO BY HARLAND L. SWIFT
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    Fig. 3. Siphonaria pica Sowerby. Starry Pulmonate § S-325
  


  
    Limpet, under surface
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    Fig. 5. Ischnochiton (Lepidozona) clathratus (Reeve) 1847 § U-18
  


  
    length 45.8 mm.
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    Fig. 6. Nuttalina sp. cf. allantophora
  


  
    Dall 1919 § U-22
  


  
    length, curled, 17.3 mm.
  


  
    PHOTOS BY WILLIAM G. VESTAL
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    Fig. 1. Acanthochitona exquisita
  


  
    (Pilsbry) 1893 § U-14
  


  [image: 088]


  
    Fig. 2. Callistochiton infortunatus
  


  
    Pilsbry 1893 § U-15
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    Fig. 3. Chaetopleura aff. lurida (Sowerby) 1832 § U-16
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    Fig. 4. Chiton virgulatus
  


  
    Sowerby 1840 § U-17
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    Fig. 5. Ischnochiton (Radsiella) tridentatus Pilsbry 1892 § U-19
  


  [image: 092]


  
    Fig. 6. Ischnochiton (Stenoplax) limaciformis (Sowerby) 1832 § U-20
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    Fig. 1. Siphonaria aequilirata Reeve. Digitate Pulmonate Limpet § S-323
  


  
    

  


  
    PHOTO BY HARLAND L. SWIFT
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    Fig. 2. Spondylus sp. probably limbatus Sowerby. Thorny Oyster § S-234
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    Fig. 1. Mithtax areolatus § R-36
  


  
    (Lockingtoo) 1876 (1877)
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    Fig. 2. Pachycheles panamensis Faxon 1895 § Q-23
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    Fig. 3. Petrolisthes hirtipes § Q-29
  


  
    Lockington 1878 dorsal view
  


  [image: 098]


  
    Fig. 4. Petrolisthes gracilis § Q-28
  


  
    Stimpson 1859 (1862) dorsal view
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    Fig. 5. Petrolisthes nigrunguiculatus
  


  
    Glassell 1936 dorsal view § Q-31
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    Fig. 6. Dissodactylus xantusi § R-63
  


  
    Glassell 1936
  


  
    

  


  
    PHOTOS BY HARLAND L. SWIFT
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    Fig.1. Diodon hystix or holocanthus. Pufferfish. Length about 6”. § W-20
  


  [image: 102]


  
    Fig. 2. Fodiator acutus (Cuvier and Valenciennes) § W-22
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    Fig. 1. Cypselurus californicus (Cooper) § W-19
  


  
    California Flying Fish
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    Fig. 2. Balistes polylepis Steindachner 1876 § W-18
  


  
    Trigger Fish or Puerco
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    Fig. 1. Brachidontes multiformis Carpenter
  


  
    Small Shore Mussel § S-237
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    Fig. 2. Barbatia reeveana § S-219 d‘Orbigny 1846
  


  
    The Brisdy Mussel-like Area
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    Fig. 3. Pinctada mazatlanica § S-230 (Hanley) 1855. The Gulf Pearl Oyster Length about 3½“
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    Fig. 4. Clavelina sp. § V-115
  


  
    Semi-compound Tunicate
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    Fig. 5. amenta rathbunae § Q-43
  


  
    Schmitt 1935
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    Fig. 6. Microphrys platysoma § R-39
  


  
    (Stimpson) 1860
  


  
    

  


  
    PHOTOS BY HARLAND L. SWIFT
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    Fig. 1. Chione sucancta § S-248
  


  
    (Valenciennes) 1821. Hard-shell Cockle
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    Fig. 2. Carditamera afhnis californica
  


  
    Deshayes 1852. Ruffled Clam § S-240
  


  [image: 113]


  
    Fig. 3. Arca multicostata Sowerby 1833
  


  
    The Cockle-like Area § S-217
  


  
    Diagonal length 3¼“
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    Fig. 4. Volsella capax § S-239
  


  
    (Conrad) 1837 The Horse Mussel
  


  
    Length of larger specimen 3½‘
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    Fig. 5. Isogaomon anomioides § S-227
  


  
    Reeve Paper-shell Clam
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    Fig. 6. Macrocallista (Paradione) squalida (Sowerby) 1835 § S-251
  


  
    The Gulf Pismo Clam
  


  
    

  


  
    PHOTOS BY FISHER
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    Fig. 1. Conus princeps § S-329
  


  
    Linné 1758 Royal Cone
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    Fig. 2. Purpura patula Lamarck § S-357
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    Fig. 3. Acmaea discors § S-398
  


  
    Philippi Eroded Limpet
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    Fig. 4. Diadora inequalis § S-410 (Sowerby) 1835
  


  
    Asymmetrical Keyhole Limpet with tubes of serpulid worms §J-72 or 76
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    Fig. 5. Acmaea atrata § S-396
  


  
    Carpenter Coolie-hat Limpet
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    Fig. 6. Acmaea dalliana § S-397
  


  
    Pilsbry Dall’s Limpet
  


  
    

  


  
    PHOTOS BY BEAUFORT FISHER
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    Fig. 1. Hipponix antiquatus § S-382
  


  
    (Linné) Ancient Hoof-shell
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    Fig. 2. Nerita scabricostata § S-394 Lamarck Black and white Whorl-shell
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    Fig. 3. Crepidula onyx § S-384
  


  
    Sowerby 1824 Onyx Slipper-shell
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    Fig. 4. Polinices reclusianus § S-390 (Deshayes) 1839
  


  
    Recluz’s Moon-shell or Bull‘s-eye
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    Fig. 5. Natica chemnitzii § S-388 Pfeiffer Variegated Moon-shell, or Chemnitz’s Bull‘s-eye
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    Fig. 6. Crucibulum imbricatum § S-386 (Sowerby) 1824 Imbricated Cup and Saucer Limpet
  


  
    PHOTOS BY BEAUFORT FISHER
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    Fig. 1. Ptychodera Nava § V-12
  


  
    Eschscholtz, cf.
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    Fig. 2. Balanoglossus occidentalis Ritter (MS) § V-11
  


  
    (Portion of anterior end)
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    Fig. 4. Axius (neaxius) vivesi § P-201 (Bouvier) 1895. La Paz Ghost Shrimp
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    Fig. 3. Gorgonia adamsi (Verrill) Sea-Fan (undetermined) not treated
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    Fig. 5. Strombus galeatus § S-371
  


  
    Swainson 1823 Giant Conch
  


  
    

  


  
    PHOTOS BY FISHER
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    Fig. 1. Acanthaster ellisii § K-117
  


  
    (Gray) 1840
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    Fig. 2. Ostrea mexicana § S-232
  


  
    Sowerby 1871 The Mangrove Oyster
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    Fig. 3. Tegula rugosa § S-407
  


  
    A. Adams Variegated Turban
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    Fig. 4. Thais centriquadrata § S-363
  


  
    Duclos Four-pronged Rock-shell
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    Fig. 5. Navicula pacifica Sowerby 1833. The Elongate Irregular Area § S-224
  


  
    PHOTO BY FISHER
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    Fig. 1. Acanthina lugubris § S-351
  


  
    (Sowerby) 1821 Gulf Unicorn-shell
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    Fig. 2. Engina ferruginosa § S-339
  


  
    Reeve Rusty Engina
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    Figs. 3 and 4. Thais (Tribulus) § S-364 planospira Lamarck Masked Flat Snail
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    The annelid worm is: Eunice antennata § J-50
  


  
    

  


  
    PHOTOS BY BBAUTORT FISHER
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    Fig. 1. Penaeus stylirostris § P-22
  


  
    Stimpson 1871
  


  
    Guaymas Edible Shrimp
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    Fig. 2. Chama mexicana § S-242
  


  
    Carpenter The Mexican Rock Oyster
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    Fig. 3. Felaniella sericata § S-245
  


  
    Reeve 1850 The Satin Diplodon
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    Fig. 4. Fossularca solida § S-220
  


  
    Sowerby 1833 Garbanzo Clam
  


  
    In typical specimens, the ribs have been worn smooth
  


  
    PHOTOS BY BEAUFORT FISHER
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    Fig. 1. Myrichtbys tigrinus § W-25
  


  
    Girard 1859 (spread about 4½“)
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    Fig. 2. Transparent Leptocephalus larva of Albula vulpes (Linn.)
  


  
    Ladyfish. (length about 2½“) § W-17
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    Fig. 3. Fasciolaria princeps § S-336
  


  
    Sowerby (about 11½" long in life)
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    Fig. 4. Cerithium sculptum § S-375
  


  
    (Sowerby) 1855 Sculptured Cerithium
  


  
    

  


  
    PHOTOS BY BEAUFORT FISHER
  


  [image: 151]


  
    ISOTHERMS FOR MAY
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    ISOTHERMS FOR AUGUST
  


  


  
    APPENDIX
  


  
    Consisting of an annotated catalogue of the species encountered, a bibliography and resume of the literature, and a summary of the present state of our knowledge with regard to the littoral natural history of the Gulf of California, together comprising materials for a source book on the marine invertebrates of the Panamic Faunal Province.
  


  


  
    Annotated Phyletic Catalogue and Bibliography
  


  
    INTRODUCTION AND SUMMARY
  


  I:A


  
    THE following acknowledgments, being first in importance, are given very gladly. We are indebted particularly to two of the institutions affiliated with the Universidad Nacional Autónoma de Mexico, for the free use of facilities extended to one of us during the summer of 1940, and for the warm and friendly personal co-operation which would seem to be a national characteristic of Mexico: First, the Institute of Biology in Chapul tepec Park and its director, Dr. I. Ochoterena, its professor of invertebrate zoology, Dr. Enrique Rioja, and its excellent library headed by Señor Crisóforo Vega. For its service to Mexico, and, more widely, for co-ordinating biological literature, both North and South American, in the Spanish language, this Institute and library merit the heartiest support of all United States scientific bodies. Second, to the more general scientific library of the Academia Nacional de Ciencias Antonio Alzate, which extended, equally freely, its not inconsiderable facilities.
  


  
    We are grateful also to the Hopkins Marine Station at Pacific Grove, California, and especially to its director, Professor W. K. Fisher, for assistances too numerous to specify, and for access to many rare items in his personal library which must have remained unavailable to us otherwise. Acknowledgments are due also to the following: to the U. S. National Museum, particularly to Dr. Waldo L. Schmitt; to the libraries of the University of California, and of Stanford University, especially to Librarian M. J. Abbott in Life Sciences at Berkeley for library privileges granted; to Virginia Scardigli, who was an efficient associate and a pleasant companion during some of the bibliographic research; but most of all to Toni Jackson who, in addition to manuscript revising and glossary constructing, transcribed the bulk of the difficult text, both journal and appendix, the latter phase involving that most vexing of all secretarial tasks—the editing of scientific copy interlarded with handwriting of a doubtful legibility.
  


  
    The services of specialists in the various fields, which, as in a previous survey (Ricketts and Calvin 1939, § Y-3), have been willingly bestowed, are acknowledged in appropriate sections of the ensuing catalogue.
  


  
    The drawings—and pictorially they are among the finest of this sort that we have ever seen—are, almost without exception, the work of Alberté Spratt of Carmel, California, who, with no specialized zoological knowledge, has nevertheless constructed painstakingly accurate illustrations, and who, with little spare time, has given abundantly of that little. For a group of color photographs, equally painstakingly done in perhaps a still more specialized field, we are indebted to Mr. Russell Cummings of Pacific Grove. The very welcome contribution of a color drawing of one of the holothurians by Dr. Fisher is acknowledged with thanks. Photographs have been contributed by Dr. Bullock of Yale University, and by Dr. MacFarland of the California Academy of Sciences. Other photographs are by specially trained professionals such as Mr. Beaufort Fisher of Pacific Grove, Mr. Harland L. Swift of West Los Angeles, and by Mr. William G. Vestal of Redlands, to all of whom much credit is due.
  


  I:B


  
    THIS is an attempt to bring order to a subject previously un-ordered, and to shed light onto a field that has been dark.
  


  
    Before the publication of Johnson and Snook and of Ricketts and Calvin, it was difficult for students or travelers or even for scientists themselves to obtain any ready information on the animals of the Pacific shores of temperate America. A considerable amount of work had been done, but there were many gaps, and the literature was sparse, scattered, and unco-ordinated. This has proved to be the case even more seriously with reference to the western shores of tropical America.
  


  
    In the citations, therefore, an attempt is being made to compile a fairly comprehensive bibliography of the marine invertebrates of the Panamic Faunal Province, particularly with reference to the Gulf of California. Occasional mentions of gulf invertebrates in large general taxonomic accounts, or in papers on the fauna of other regions, were not specifically investigated; there was merely a cursory examination of the literature prior to 1860 (when the standards were in any case less finely drawn than those at present; and in conchology the listing is confessedly fragmentary. But otherwise a serious effort has been made to search out, examine, and list, if apropos, all the large and important papers concerned with Panamic invertebrates.
  


  
    We are heartily in accord with the p. 5 remarks of Keen 1937 (§ S-19): “Because a bibliography is the foundation upon which adequate organization of information rests, no small part of this paper is devoted to the listing of titles.” Too often, careful and original effort needed elsewhere has been expended on material worked over equally carefully years ago in another country and recorded in a publication not thought worthy of examination until pointed out.
  


  
    Among contributions toward the toto-understanding of a given fauna, collation of the literature is at least as important as the field work—which should include the general collation of all groups of animals (1) in the field, (2) in the reporting of field notes, and (3) in the construction of the final report.
  


  
    Interestingly, the most useful references have proved to be the very oldest and the very newest. Seventy to a hundred years ago the invertebrates of the Panamic Province were known as well as, or possibly better than they are today, and by a larger proportion of zoologists. And the examination and delineation of that fauna attracted a far greater quota of the total biological energy available then, than it attracts even now. So in constructing this report we have used frequently the 1867-71 coelenterate and echinoderm papers of Verrill, and those of Stimpson, Lockington, Streets, and others, on crustacea; the monographs of Lyman and Agassiz, the shell catalogues of Carpenter and Adams, and the reports of the Vettor Pisani and of other expeditions. From then until recently, except for work on the crabs and shells dredged by the Albatross, comparatively little has been added to our knowledge of the marine animals of this area. But since 1915, several modern investigations, notably those of Dr. Mortensen; of the steam yacht St. George; of the New York Zoological Society; and of the Hancock Pacific Expeditions, have again penetrated this long neglected field.
  


  
    Aside from papers of the Smithsonian Institution and of the U. S. National Museum, the most frequently consulted periodical turned out to be no local nor even western hemisphere publication, strangely enough, but the Videnskabelige Meddelelser fra Dansk naturhistorisk Forening, published in Denmark. This contains, in addition to some of the descriptions of echinoderms, etc., collected almost a hundred years ago on the west coast of Central America, more than sixty papers issued thus far as a result of Dr. Th. Mortensen’s 1914-16 Pacific Expedition.
  


  
    The publications of the Hancock Pacific Expeditions, now in progress, would seem to be the most important of all, despite their considerable cost, were it not for their unavailability in even the largest libraries. Some were on hand at the Institute of Biology in Mexico City, but the Hopkins Marine Station of Stanford University has no file of this Pacific coast series published only a few hundred miles away. Even at the libraries of the University of California, only Volume Two was available in the spring of 1941, and we were forced to purchase some of the most needed numbers and to consult others as separates wherever they might be seen, usually in the libraries of specialists. Publications of this sort, furthermore, are too expensive for the private worker to purchase—the separates comprising Volume Two, alone, come to $17.50. Though the publications are as costly as those of the Museum of Comparative Zoology at Harvard, they lack the large-size page, the splendid lithographic illustrations, and, in some cases, the recognized scientific authority characteristic especially of the Memoir volumes of that series. Considering all this, the biologist who has to finance his own library may justly regret the advent of the rich man in science.
  


  
    A really formidable list of references accrued during the construction of this bibliography. In selecting items to be included, we were guided by certain considerations which made the work more difficult than if we had listed indiscriminately all apropos citations, but our care has reduced the bulk to more usable proportions. Preference has been given to papers with comprehensive bibliographies of their own. By indicating in the annotation that a given citation is listed in the bibliography of an account which we cite, we have been able to avoid duplication and to conserve space, while at the same time mentioning all the important references. The original description of a species has not been cited necessarily, this ordinarily having been covered in the more monographic papers cited for the group. It has been considered more important to list references which have full descriptions and synonymies, and, most of all, which carry adequate photographs or drawings of the entire animal. The method of identification by pictures may be both superficial and primitive, but it still remains not only the most popular, but by far the fastest method for the layman, or even for the specialist out of his own field. For most minds, a lifetime is too short for studying more than a few of the many groups which the collector or ecologist will surely encounter even in the most delimited area, and the non-specialist who has recourse to adequately illustrated literature for the identification of his catch saves time and energy for other considerations.
  


  
    An incidental dissertation on the art and science of scientific writing would seem to be indicated at this point—a dissertation arising from the unusual circumstance of a non-specialist having had occasion to review rather carefully a large section of specialized literature.
  


  
    The gulf between the general zoologist, the ecologist, or the layman and the specialist is very great and is becoming greater. The situation among polyclad-worm specialists is illustrative. They may be the opposite of the field naturalists. They needn’t be, and the only ones with whom we are acquainted definitely are not, but there is nothing in the nature of the work as such to prevent them from remaining far removed from the living material. Identifications of polyclad-worms are made from serial sections of preserved material—minute slices of tissue, so thin as to show clearly the cellular structure. In the case of polychaet worms, identifications are made chiefly from the detached bristles. And as a rule, the interest of the specialist remains in identification and nomenclature alone. Therefore, the illustrations in the specialized literature are usually drawings of the diagnostic anatomical details, often microscopic or at least highly magnified, and separated from the animal itself. Thus the average zoologist or the layman, consulting the special literature in order to identify a worm, finds the description and illustration so wrapped in technicalities and so unrecognizable that he is likely to become discouraged by its remoteness from the animal itself.
  


  
    And this situation is true also of the work on sponges, holothurians, alcyonaria, and to a surprising extent of the work on conchology. It might be well at this point for zoological workers to recognize that specialization, although desirable and necessary, has, too, its hazards and that liaison writers are much needed here. Co-ordination of this type would not only benefit zoology, but would render its findings more intelligible to workers in other fields.
  


  
    Setting aside any evaluations as to the thoroughness, integrity, or competence brought to a given task, there are several kinds of papers. In working up a collection of animals from a given region, the specialist has three choices. He may do the job in hand most simply by listing the species taken, with citations in the synonymy only, by suitable descriptions and by diagnostic illustrations especially of such species as appear to be new to science, and by repeating any collecting or natural history observations which may have been noted on the label by the collector. Or, he may find that with a little extra exertion he can also review all the published work on that particular group in that area, evaluating and collating the literature to date, and citing in a bibliography all the apropos items with short abstracts. By so doing, he will have made it unnecessary for future workers to dig back into scattered and often inaccessible literature; or, if they must do this, at least he will have simplified the task by having provided a foundation. The Nielsen 1932 ophiuran paper based on Dr. Mortensen’s expedition is a good example. As a third possibility, our hypothetical specialist may discover that with still more effort, he may be able to have suitable toto-illustrations prepared (as contrasted to figures of diagnostic details) of all the commoner forms, so that laymen using the paper may quickly familiarize themselves with that particular fauna without having to make a special study of the highly specialized subject matter. Miss Rathbun’s “Stalk-Eyed Crustacea of Peru,” but especially her four volume monograph on the Brachyura of North America, are cases in point.
  


  
    But the “field eye” is as different from the “laboratory eye” and the “library eye” as these are from each other, and they all contribute to the whole and to each other. So the ideal situation would be for the specialist to have been a member of the expedition, or for him otherwise to have familiarized himself largely and at first hand with the living animals in the field. Opportunities of this sort must be rare, but they provide rich rewards in bringing together, for evaluation by a single mind, all the known logical factors in the specialist’s field. The subsequent report will be an expression of this co-ordination, and should prove an increasing joy to work with in the field, laboratory, or library. Darwin’s account of the barnacles is a classic example; in recent years Fisher’s monograph on the asteroids and Ashworth’s Arenicola paper are good illustrations, along with some of the Glassell decapod papers, among the shorter accounts. Even by the informed general public, expressions of this type are coming to be recognized as monuments to real achievement, to be contrasted with the annoyance and inconvenience of less thorough works as time shows up their inherent oversights and shortcomings. The British conchologist Philip P. Carpenter summarized this situation well for his day, by saying (p. vi, § S-8): “My principal object in the preparation of these works has been to make out and compare the writing of previous naturalists, so that it might be possible for succeeding students to begin where I left off, without being obliged to waste so large an amount of time as I have been compelled to do in analyzing the (often inaccurate) work of their predecessors.”
  


  
    In these remarks—the complaint of one who unwittingly has been led through some pretty bad morasses of indifferent work and of poorer reporting of it—there may be sensed a frank propaganda for research and write-ups of the most thorough sort. Work of this type would seem to be, in its own right, a satisfying task and an honorable avocation not unconnected with what Keats would have termed pure “joy,” and, from the viewpoint of functionalism, a hearty and lasting contribution to the “increase and diffusion of knowledge” which is one of the fundamental aims of science.
  


  I:C


  
    IN connection with the phyletic catalogue, it should be emphasized that, although we seem to have collected a good representation of the littoral species, no general survey of the entire fauna has been attempted. Dredged animals will be lacking from our list unless it happens that they occur also along shore. Therefore any conclusions arrived at through the analyses and syntheses of these data must be regarded as valid for shore conditions only.
  


  
    Experience elsewhere has indicated that depth is an important, although by no means the only, or even the most important, factor of distribution. A typical beach fauna, for instance, will consist in part only of true shore forms. The majority will derive obviously from the continuously submerged zones, as more or less successful shore colonizers, with migrations still going on, and with possibly a few motile stragglers from land—the whole welded into a fairly coherent, mutually interrelated society in a more or less stable state of equilibrium. Although this particular zone, centering around the line of lowest tides, is thought to be the richest area in the entire ocean, both for species and for individuals, there will be no attempt to suggest a delineation of the whole region from a study of the one part.
  


  


  
    II:A
  


  
    THERE has been mention of a Panamic Fauna. It may be well to characterize it at this point more clearly. A faunal province for mollusks has been defined by Schenck and Keen, (1936, p. 923) as a region “populated by a distinctive assemblage of species. Distinctiveness is not simply a matter of ecologic situation but of spatial extent or range. . . .” Just how distinctive the assemblage must be would seem to vary with the province. What is regarded as the Panamic Fauna seems to be pretty definite beside that which has been regarded traditionally as the Californian, the Oregonian, the Aleutian, the Sitkan, etc.
  


  
    A more generalized definition would substitute the word “forms” for “species” so as to read: “populated by a distinctive assemblage of forms.” There are indications that the word “species” may have different connotations in conchology, in car cinology, and in echinodermology. Quite possibly the amount of differential which to Fisher indicates a subspecies or no more than a forma among the starfish would, on the basis of shell alone, constitute a full species or even a subgenus for the conchologist. The standards, the mean, may be different in different groups. The further advantage of using a more generalized term in attempting to evaluate provinces is illustrated by the following situation: In comparing lists of distinctive and abundant animals of the southern California area with those of similar exposure, depth, and type of bottom in the Monterey Bay area, it turns out that a sea pansy, Renilla, characterizes tidal sand flats of a certain sort in the south, and there is nothing comparable in the northern lists. Sea pansies which the veriest amateur would recognize as such, and which would be differentiated only by specialists, occur at Newport Bay in southern California, at Estero de Punta Banda in northern Lower California, at Cape San Lucas, at Panama, in northern Peru, and probably elsewhere between and beyond. The fact that the Renilla of southern California and northern Lower California is identified by specialists as R. köllikeri, and that of Panama Bay as R. amethystina, is secondary in a zoogeographical sense to the fact that there are abundant sea pansies—a readily recognizable “form” of animal—south of Pt. Conception, and none whatsoever to the north.
  


  
    Transcending species differentiations, there is a deeply real distinctiveness which is valid both scientifically and in factual common sense, although difficult to state. There is a profound gulf between an assemblage which comprises, say, the sea pansies (which are obviously separated from their nearest relatives), the sea hare Navanax inermis, the tubed anemone Cerianthus—a distinctive form—the fiddler crab Uca (as distinguished from the related grapsoids), the swimming crabs Portunus or Callinectes (as distinguished from the Cancridae), the clams Chione spp. and Dolichoglossus, and an ecologically similar assemblage only a few hundred miles removed spatially, which comprises the more northern Hemigrapsus oregonensis, Schizothaerus, Cardium corbis, Zirfaea pilsbryi, Saxidomus spp. and Macoma spp., Callianassa, Upogebia, the large northern Tethys (p. 737, MacGinitie 1935, § Y-26), and the dog whelk, Nassarius fossatus. And that gulf persists even though it may be shown that Haminoea, Urechis, etc., and dozens of less abundant or less dominant species are common to both assemblages.
  


  
    One’s personal criterion of a zoogeographical province is difficult to put into words. If a field zoologist fairly well acquainted with the communities of shore invertebrates in a given region, X, should find familiar animals in comparable communities and in about the same proportions (depth, type of bottom, and conditions of exposure to wave shock being equal), at the widely separated points X-3 and X-1, and if, by traveling only a little farther in a given direction, he should find at the point X-2, markedly different animals proportioned differently or in different communities (the above mentioned factors being equal), he will likely assume that in the first case he was working entirely in one province, and that in the second he has passed the bounds of that province into another.
  


  
    So the Monterey Bay worker must include in one zoogeographical province all the exposed rocky shore fauna between Sitka, Alaska, and Boca de la Playa (some 40 miles south of Ensenada), at least. In this 2600 mile stretch, many animals will have disappeared gradually (except at Pt. Conception where the changes are fairly sudden) to be replaced by comparable forms often scarcely distinguishable as different species. The large picture is found to be the same, the chief constituents are the same, even their proportions are similar. Balanus glandula, Littorina scutulata, Acmaea digitalis, Mitella, Mytilus, Pisaster, Thais emarginata, the lined Lepidochiton, the large solitary green Cribrina, Katherina, the large and abundant forms of Nereis, Tegula funebrale, Pagurus samuelis in Tegula shells, Mopalia, Strongylocentrotus franciscanus and purpuratus, Pycnopodia, Patiria, Cryptochiton (north of Pt. Conception especially), and Parastichopus californicus (along shore only in quiet waters north of Pt. Conception), all occur unchanged from Alaska to northern Mexico, although most of them become notably scarcer south of Pt. Conception. If we add to this list Littorina planaxis (recorded range intermediate), and several shore crabs, sponges, and compound tunicates, we shall have considered most of the common shore forms which make up 95 % of the total production on exposed rocky shores. Some are commoner to the north, or to the south, or to the center of this great traverse, but on the whole our collector would find himself equally at home in either of the extremes or anywhere between, ecological conditions being the same. He would have to be experienced and discriminating indeed to remark any difference whatsoever down at least to Pt. Conception, in landscape, weather, summer water temperature, rocky shore topography, or in the animals themselves. Such an assemblage of distinctive forms would seem to constitute a zoogeographical province, or at least some sort of subdivision whatever the terminology, and regardless of whatever else might be indicated by the total records of all the species involved.
  


  
    These total records, on which zoogeographical provinces have been based, include both rare and common forms, from shore to several hundred fathoms. There are reasons for believing that total records of all the species provide a distorted picture. Distribution records of this sort give equal weight to such dominant forms as Mytilus californianus and Pisaster ochraceus (which for every linear mile of rocky coastline in the temperate zone will produce hundreds of pounds of animal tissue and shell per year), and to such rarities as certain minute snails or worms which have never been seen by any save a few specialists and museum attendants. Records of deep water animals are included also, although obviously the zoogeographical provinces of the ocean floor, if any exist, must differ from those along shore. The deeper an animal lives, the more it is subjected to oceanic conditions which are more uniform than anything else on earth, so that abyssal animals are cosmopolitan. In deep water there is little differential geographic distribution, the only measurable differential is bathymetric. In the Monterey Bay area at least, and probably throughout the Pacific coastline with its great depths close offshore, identical and similar animals will be found indiscriminately at depths varying from 20 to several hundred fathoms, so that any attempt to limit the shore fauna by imposing the 100 fathom limit, generally presumed to mark the continental shelf, is seen to be highly artificial. Monterey divers insist there is a sharp threshold at 12 fathoms—72 feet—and it may be that somewhere around this level the limit of true littoral animals will be found, but documenting such a statement would require much work. However there can be no doubt that the only animals not subjected to uniform oceanic conditions are those restricted to the shore. And the only way to be certain of that, since here again no definite line of demarcation can be set at present, is to take animals from between the tides and from the few feet just below the line of low water. These surely can be considered as subject to shore conditions and not to the uniform conditions of ocean bottoms. Littoral zoogeographical provinces can be based only on such conditions (which are largely a function of ocean currents in controlling air temperatures and humidities), and on the ocean currents themselves which have not yet been adequately plotted. And, just as surely, the animals important in the marine sociology of an area arc not museum rarities, but the common and obvious forms which make up the bulk of the population.
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    TRAVELING only a few hundred miles farther south, our Monterey Bay observer, at Cape San Lucas, for instance (where the rocks are similar in type and exposure to those at Boca de la Playa below Ensenada, at Pt. Lobos south of Monterey, or at the Sitka outer islands) , would find himself in a territory wholly unfamiliar zoologically. He would be unlikely to see at first glance even one single familiar form. Unfamiliar animals would be found inhabiting familiar ecological niches. Pisaster would be replaced by the many rayed Heliaster which clings equally tightly; Strongylocentrotus spp. by Echinometra van brunti. There would be littorines, and Thais-like forms, all adapted to withstand heavy surf as are those in the north, but of different species, usually of entirely different groups. The limpets, the barnacles, the few chitons would be obviously different. Pendent gorgonians and (in more quiet waters) stony corals would occupy the overhangs and ledges inhabitated in the north by a complex of varied sponges, anemones, hydroids, and encrusting Bryozoa and tunicates. Unfamiliar crabs would scuttle about in the uppermost zone, just as hard to catch—harder in fact—than those in the north, but utterly different. All this would be evidence, even to the untrained observer, of an entirely new fauna.
  


  
    The fact of the matter is that these different animals of the exposed rocky shore, and Renilla and others of the estuarine soft bottoms, characterize what has been called the Panamic Fauna, which in distinctiveness would seem to fulfill even the strictest definition of a zoogeographical province. Even its boundaries may be drawn with some degree of sharpness. The southern limits seem to be pretty well marked at latitude 4° 30’ S., bisecting the bulge in northern Peru near Paita, north of Sechura Bay. A short overlap area thereabout is formed by the variation in the limits of the cold Humboldt current.
  


  
    The northern limit has been set generally at Cape San Lucas, latitude 23° N. However, there can be no doubt that the Panamic Province in its entirety extends at least to Magdalena Bay, and quite probably to the Pt. San Eugenio complex inshore from Cedros Island, latitude 28° N. In reporting on hydroid distribution of the 1934 Hancock Expedition, Fraser, 1938 (§ B-2) p. 5, states: “In passing northward along the west coast of Lower California, the most decided break in continuity of distribution in both fauna and flora appears to be in the vicinity of Thurloe Point. There the large kelps so characteristic of the coasts of United States and Canada make their first striking appearance, and other species appear, coincidentally with these.” Thurloe Head is about 25 miles south of Pt. San Eugenio. Also the northward limit of such important horizon-marking tropical shore forms as the Sally Lightfoot crab is known to be at Cedros Island, and many of the northern animals make their last stand there. The whole coastline between San Diego and Magdalena Bay has been very little worked over, and it can be expected confidently that future collecting will establish many northern limits of Panamic animals in that area.
  


  
    Actually, a considerable number of Panamic invertebrates, especially the quiet water forms, reach their extreme frontier in southern California. A few of these have already become extinct there within our own experience, coincident with changes due to commerce, dredging, and the construction of breakwaters. The following come to mind as both common and representative of present or immediately past conditions: the pendent gorgonians Muricea spp., Renilla, the burrowing anemones Cerianthus and Harenactis; the starfish, Astropecten armatus, Linckia, and Astrometis; two of the three commonest shore ophiurans south of Pt. Conception, Ophioderma and Ophionereis (Ophiothrix occurs occasionally at Pacific Grove), the urchins Lovenia and Lytechinus; Sipunculus nudus, the spiny lobster Panulirus, Synalpheus spp., Callianassa affinis, Penaeus brevirostris (slightly sublittoral; the record for San Francisco must be the result either of downright error, or of the finding of strays), Pilumnus, Paraxanthias taylori, Uca crenulata, Amphioxus, the cockles Chione spp., most of the cowries and the murices and the cones, etc. None of these extend importantly north of Pt. Conception, which seems to be a barrier more effective for southern than for northern forms, although many of the rocky shore inhabitants are fairly common at Santa Barbara which is just a few miles to the south.
  


  
    The fact is worth passing mention that competent collecting has turned out some of these southern animals as strays in the north. With increased collecting intensity, more and more ranges will be extended in both directions, so that the qualitative zoogeographical records of the future will read, almost literally: “everything—everywhere.” But the great numbers of given animals will still remain in their optimum areas, with differential distribution observable quantitatively only—which is in any case the way the competent field zoologist will see it. In the large picture, the rarities will be regarded as rarities only, and weight will be given chiefly to the common forms which comprise 99% of the scene.
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    WITH reference to faunal barriers in general, but particularly to Pt. Conception as a northern limit for Panamic forms, it will be argued that many species are common to areas both north and south of this alleged line of demarcation. But it can be shown equally that a greater number of commoner and more important shore animals are limited by this complex than by any similar stretch of coastline many times its length. Actually there is more divergence between the common shore animals fifty or a hundred miles north and south of this point than there is within the whole area between St. Sal (just to the north) and Cape Flattery (in the latitude of Victoria)—or, for that matter, clear up to Sitka, ecologic conditions being equal.
  


  
    As attenuated extensions of the Panamic fauna can be traced all the way to southern California where Pt. Conception is thought to function as a last barrier to their farther northward migrations, so the more northern fauna fades out gradually and terminates finally somewhere in the almost unexplored stretch of coastline in northern or middle Lower California. (An unexplored area, incidentally, can be a very effective barrier in zoogeography!) This might aptly be termed the North Temperate Fauna, extending as it does almost throughout the entire temperate zone as far as to Sitka without any sudden breaks, as can be seen by any shore observer who is more concerned with common animals than with rarities (which most experienced collectors definitely are not). There is a fairly obvious break at Cape Flattery, but this seems to be ecological rather than geographic, since most of the littoral distribution records immediately north of there are based on quiet water collecting in the Straits of Juan de Fuca, in the Straits of Georgia, and in Puget Sound, as opposed to open coast conditions to the south. So marked is this uniformity in the distribution records, on the whole, that Fraser, noting not even a Pt. Conception break in his total records, writes (1938, “Hydroid Distribution in the North Eastern Pacific,” Trans. Roy. Soc. Canada, Sec. V: p. 42) : “There is nothing to indicate that there is any especially effective barrier to hydroid distribution at any point between Bering Sea and the boundary between United States and Mexico.”
  


  
    But for these northern animals also, Pt. Conception is something of a real barrier, because, as has been noted above, such of those as have dispersed past this boundary to the south will be found there sparingly or stuntedly, as compared to their lush and healthy abundance in Monterey Bay and to the north. But Cedros Island, opposite the mainland Pt. San Eugenio complex, marks the extreme southern limit of such few as have come thus far all the way from Alaska: Strongylocentrotus franciscanus, S. purpuratus (Clark 1913, § K-5, p. 222) , and Parastichopus californicus (in 35-45 fathoms, Deichmann 1937, § L-5, p. 163, 1938, § L-6, p. 362) , to name a few. And Pisaster, Mitella, Mytilus , and other northern horizon markers will have disappeared somewhere in the poorly-known stretch between the Ensenada area, where they all occur sparingly, and Cedros Island which has finally barred their farther southward dispersings.
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    IF then the region between Pt. San Eugenio and Pt. Conception can be looked upon correctly as an overlap area, the Panamic Province can be defined as extending from about latitude 4° 30’ S., just below Ecuador, to about 28° N., opposite Cedros Island in Lower California, with an attenuating extension to the north, limited finally by Pt. Conception, 34° 30’ N. A north temperate fauna can be conceived as extending from an unknown point in the north (possibly around 57° at Icy Strait north of Sitka, but possibly not short of the passes into the Bering Sea between the Aleutian Islands) down to Pt. Conception, 34° 30’ N., with an overlap extension to Cedros Island at about 28° N.
  


  
    Hence for purposes of zoogeographical evaluation and classification, we have adopted the following possibly arbitrary rules: north temperate forms are those which, having a southern limit at or north of Cedros Island, range materially north of Pt. Conception. Species restricted to the Cedros Island—Pt. Conception area are probably overlap forms, although they may be North Temperate or Panamic animals not yet discovered in their northern or southern extensions. Panamic animals have their northern limits at or south of Pt. Conception, but range materially south of Cedros Island. Animals known to occur in several provinces are rated as cosmopolitan, tropicopolitan, etc.
  


  
    The Panamic area so defined is then the subject of this bibliography, and, as illustrated by the Gulf of California as a typical and fairly virginal collecting ground representing its north extension, the subject also of the phyletic catalogue and of the book proper. A previous account, Ricketts and Calvin 1939, has been concerned with the common littoral animals of the temperate province, there considered to extend from Sitka to San Quentin Bay. The overlap animals are treated biblio graphically in both books. There are references herein to apropos parts of Between Pacific Tides, and cross references are considered desirable there, and are projected for possible future editions.
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    ALTHOUGH our purpose was, primarily, to get an understanding of the region as a whole, and to achieve a toto-picture of the animals in relation to it and to each other, rather than to amass a great collection of specimens, we nevertheless procured more than 550 different species in the pursuit of this objective, and almost 10% of these will prove to have been undescribed at the time of capture. And we merely scratched the surface.
  


  
    Even this comprises a considerable amount of material. It would have been best—since a more or less intuitive feeling of familiarity with the bulk of the animals in their surroundings was a desideratum—if we could have kept track of every one of these. But the whole elaborate process detailed here, of which collecting and final write-up are merely first and last steps, comprises a labyrinth in which even the finest memory may falter. Hence, right at the start we deliberately restricted our attention to the obviously common forms, while still in the field. In this way we shall probably have missed most of the obscure, minute, or subtly differentiated species, even where common. And conversely we shall have remarked any spectacular animals we may have found, however rare.
  


  
    Any random group of collected materials will consist 95 to 99% of common items, with a sprinkling of rarities, and there is no way of determining at the time of collection whether a given form is rare or common. There it is. It may never have been seen before. It may never be found again. But there, at that time, it looks ordinary enough. This difficulty can never be surmounted in a short survey. All one can do is to operate on the assumption that the bulk of the total number seen will be prevalent and characteristic forms. Human nature being what it is, the big plum-blue starfish at Puerto Escondido is far more likely to stand out in one’s mind, even though it may turn out to be one of the three known examples of its type on record, than the nondescript sponges which cover the rocks at every suitable location.
  


  
    The plan of procedure followed these lines: After the preliminary field discrimination, we tried to differentiate our species, loosely at least, until a decently correct name could be found by which to handle them, to list them in the collecting report for the day, noting their position and abundance, and to follow this information through the specialist’s determination. Then, having a definitive name, to search out the original description of the animal, if important and accessible, and to trace its history through the literature so as to determine where it may have been found, by whom, and under what circumstances. In fact, generally to become familiar with the separate species, even in the field with its multitude of diverse individuals, without at the same time losing sight of the whole picture.
  


  
    The achievement of this objective was fortunately not impossible, thanks to a unique and very favorable set-up. Most expeditions have been so large that there could be no summing up for many years, if at all. Or, at best, the report was merely a rehash of field notes, with determinations which were almost wholly tentative, or written by experts who had had only secondary contact with the actual field work. In our case, everything from the original planning to the final write-up was closely co-ordinated. One or the other of us has been able to keep a finger on the pulse of the whole situation, having had a hand in the direction of the trip; in the collecting, anesthetizing, and preserving of the specimens; in the recording of field notes; in the sorting, labeling, and packaging of the material, with the later examining, departmentalizing, and re-labeling attendant upon our retaining duplicates and records of examples dispatched to specialists; through the subsequent allocation of final names to the withheld specimens, through the bibliographic research, and finally in erecting an accurate conceptual and verbal structure of the published report. And all this, through intense concentration and directionalism, has fortunately been accomplished in less than two years, before the original freshness shall have dimmed.
  


  
    Although more than 500 species have been determined, the work is still far from complete. Scarcely any information is available on the anemones and little more on the Alcyonaria. These two important groups have been omitted in the phyletic catalogue and bibliography which follow. Only a fraction of the fishes have been determined, and the information on flatworms and naked opisthobranchs is incomplete.
  


  
    But despite incompleteness, some generalizations emerge. Now it can be affirmed positively that, except for a few scattered exceptions, such as sponges and tunicates, the color of the Gulf littoral as a whole is distinctly tropical. With these few exceptions, the entire fauna represents an extreme northerly extension of the Panamic Province. Also, though this may be untrue of certain separate groups, there is little distinctiveness to the fauna of the Gulf. For the Panamic Faunal Province, however, as exemplified by its northerly extension in the Gulf, considerable distinctiveness can be claimed. There are but slight affiliations with animals of the north temperate zones, again excepting the sponges and tunicates, and comparatively few species are identical with those inhabiting the West Indian or Indo-Pacific areas. A good many, however, are tropicopolitan or cosmopolitan. The faunal differences between the northern and southern portions of the Gulf are well marked in most groups. For analytical purposes, we divide the region into two halves by means of a line drawn from Guaymas to Santa Rosalia. Actually, there is evidence that the line should be drawn farther south, and that a quantitative investigation might disclose that this southern fauna ranges south from La Paz and Espiritu Santo Island to Panama and northern Peru. There are even some species which occur only from Cape San Lucas south.
  


  
    Of the 507 to 520 plus species treated herein, geographic ranges have been compiled for 415, not always completely. 72 seem to be limited to the Gulf. This division ordinarily includes the area contained within a line drawn from Mazatlan to Cape San Lucas but, in some of the group totals, Magdalena Bay has been included. 160 species not reported from north of the Gulf (or in some cases, Magdalena Bay) range only to the south. 42 range northwardly, 68 both north and south. The range to the northward is usually limited by Magdalena Bay or Cedros Island, and rarely extends beyond southern California, although some species may occur at Monterey, and a few extend even to Puget Sound or Alaska. 39 are tropicopolitan or cosmopolitan. 20 are West Indian. Only 14 are Indo-Pacific.
  


  
    These figures are thought to be fairly significant. They probably reflect a representative cross section of the common littoral species, whereas studies of a single group in this region ordinarily include all species recorded from the area—rare and common, littoral and dredged. They point to a high degree of distinctiveness, not of the Gulf fauna, but of the Panamic fauna as represented by its most northerly extension.
  


  
    Although only 18 of these common species occur identically in the West Indies and 14 in the Indo-Pacific, this must not be construed as reflecting slight affiliations with these districts. The generic relationships may be very close, many genera being common to both, sometimes to all three areas. And in many cases analogous species are related so closely that only an expert can determine whether a given animal belongs to the West Indian or to the Panamic species. In this connection, the § S-413 remarks are applicable. Conchologists have, in the past, arranged lists to show up to 50 species of mollusks alone, common to the Panamic and West Indies regions, and half that many to the Panamic and Indo-Pacific, but modern differentials have become so delicate that the species in question are now generally considered distinct.
  


  
    Zoogeographically significant information would accrue from the compiling of percentages to show how large a portion of the Gulf fauna is limited in northward extension by Magdalena Bay, how much by the Pt. San Eugenio complex, how much by Cape San Quentin, and, finally, how much by Pt. Conception. Percentages should be adduced to indicate what proportion of the common littoral species are restricted to the northern, and what to the southern half of the Gulf. We should determine how many of the extra-limital and tropicopolitan species have been able to migrate beyond the zoogeographical barriers which restrict Panamic forms, so as to populate North Temperate or Peruvian waters. All this must await a more favorable opportunity.
  


  
    A few of the more general observations might be summarized here. Both the sponge affiliations and the tunicate affiliations, curiously, are with more northern (Californian) waters, although each has species in common with the West Indies, and among the sponges, the most spectacular, large, and common forms are West Indian; smaller species are cosmopolitan or southern Californian. The Panamic affiliations of both groups are entirely nil so far as known. There are few shore hydroids; their scarcity, beside the lushness reported from the Galapagos and easily observable in southern California, is all the more remarkable. These few have mostly northern Pacific affiliations, with faint Caribbean and cosmopolitan tinges. So far as can be seen from cursory observation, except for a single Stylatula, there are no Alcyonarian relationships with California or even with southern California. No Renilla are in the collection. There is one fleshy sea-pen, a Ptilosarcus or Leioptilus, but surely not quadrangularis of the north Pacific. A purple pendent gorgonian, a brown fleshy gorgonian, and a sea-fan are all common. Some of the commonest anemones are 2 species of Epizoanthus superficially indistinguishable from West Indian forms. Bunodid anemones similar to the aggregated north Pacific Cribrina are very common, and there are Cerianthus and Harenactis not separable from southern California species in appearance. Corals are very abundant, and it would seem that at Pulmo we have one of the few true reefs reported from the American Pacific. The polyclad fauna is abundant and varied, there are highly colored Cotyleans in the south, and mostly nondescript Leptoplanids in the north. One Nemertean, the Panamic Basiodiscus mexicanus, was widely obtained. Both sipunculids and echiurids are common—commoner on the whole than they are on the California coast, and one species, Physcosoma agassizii, occurs in both areas. Annelids are abundant, varied, and obvious, the tropicopolitan stinging worm Eurythoë being one of the commonest invertebrates of the region. Encrusting Bryozoa are abundant, especially in the north, and the purple Bugula neretina is widespread. A many-rayed starfish, Heliaster, is, with the club urchin Eucidaris, and the cucumber Holothuria lubrica, and several species of ophiurans including the giant Ophiocoma, among the commonest of shore animals. Among the 60 species of Echinoderms, holothurians are most abundant, including some giant creeping forms and a great worm-like synaptid, with 15 species of Echinoids next in importance. Sand flats are paved with huge cake urchins and keyhole urchins. The poisonous Centrechinus mexicanus, fortunately, occurs sparingly. Starfish are ubiquitous and abundant. The acorn barnacle fauna is varied and abundant, mostly with cosmopolitan, northern, and unique species. 107 species of decapods were taken. Sally Lightfoot is everywhere on high rocks. Sand bugs, Xanthids, Majids, hermits, the large swimming crab Callinectes bellicosus, and many small decapods are abundant, although in its crab fauna the Gulf fulfills the proverbial tropical formula: many species, few individuals per species. Sand flats have hordes of fiddlers and some Ocypode. Spiny lobsters are occasional, the Panamic P. inflatus in the south, the southern Californian P. interruptus in the north. An important shrimp industry involving Penaeus stylirostris centers at Guaymas. Snapping shrimps are very abundant. The sand flats near La Paz constitute one of the few known regions where Dentalium can be taken intertidally. The Pelecypod fauna, with its pearl oysters and edible oysters, its huge Pinna, with its commensal shrimp, Pontonia, its great pearly and ornamented Spondylus and its edible clams, Chione and Macrocallista, is world famous. Among its 40 common species, the garbanzo clam Fossularca, the paper-shell clam, Isogno mon anomonioides, the heavy ribbed Carditamera affinis, and the small mussel, Brachidontes multiformis, the two last especially in the north, are very common. Among the naked Gastropods, a marine pulmonate, Onchidium, is characteristic of the northern part, occurring in overlapping hordes high on the rocky shore. Pleurobranchids and sea-hares are spotty; a large Dolabella may be found. Among other nudibranchs, a highly colored swimming species, with its undulating margins resembling a Cotylean flatworm, occurs commonly in the south. More than 90 species of shelled Gastropods are common enough to have been taken along shore in our short survey. It is to this group, especially in the south, that the Gulf’s more spectacular inhabitants belong. Some of the conches and murices are very large and highly colored. Olives, cones, cowries, limpets, and keyhole limpets are abundant. Pulmonate limpets were taken at several stations. A rather handsome hairy chiton, and the large Chiton virgulatus represent the Amphineura, along with 8 or 10 less common species. Octopi, said to be abundant, we found only occasionally. There is an important Pro-chordate fauna, all three groups being well represented. A huge Balanoglossus covers the sand flats with its castings. Although we collected only a few, Amphioxus confidently can be expected in the sublittoral sand bars. Tunicates are common, mostly compound. Fishes are very noticeable. Several hundred species are known to inhabit these waters, from the swordfish, tuna, and huge manta rays, down to the sardines and to minute Fierasfer living in the cloaca of holothurians. We took more than 40 species without being interested in the group, and while attempting to avoid the temptation of collecting them. Botete, the poison-liver fish, and the puffer Diodon, are common especially in the south. There are important associations of pelagic animals, attracted to the boat especially at night if a light is hung over side. Under these circumstances, assemblages of worms, minute crustaceans, ribbon fish, and snake eels are likely to collect, with occasional squid, Sguilla larvae, etc. Hordes of Pleuroncodes may be swept into the Gulf by currents from the open Pacific. Whales, porpoises, sharks, and great sea turtles are likely to be encountered. On one occasion, although this is outside our scope, we were visited by a great swarm of bats, a quarter of a mile or more offshore.
  


  
    But beyond these summaries, the chief aim in constructing this account has been to provide a source book for material on the Panamic invertebrates. Herein also will be found a statement of the common shore animals of the Gulf, of their range —whence zoogeographers may compile their own statistics and draw their own conclusions as to how the animals arrived and from where—and a list of references from which added information can be obtained by lay reader or biologist.
  


  
    Finally, this resume of an effort to cast light onto a scene small and specific in the breadth of the world, but large in our minds, and equally large, no doubt, in the eyes of travelers and scientists concerned with it, can be closed with the remarks of the conchologist Carpenter, who touched universals in his study of a special group (1857, § S-6, p. 92) : “The object of this Report has been so to condense and arrange the existing materials that those who consult it may know what has been done, and may have the means of deciding on the value to be attached to the different sources of information. Thus they may be enabled to begin where the writer leaves off, and not spend precious time in working out afresh what has already been ascertained.” So now (p. 71), “we proceed ... to the details ... merely premising that the student must bear in mind the very unsatisfactory nature of most of our materials, and must therefore receive what follows simply as the approximation partially attainable in the present state of the science and not as absolute truth.”
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    (Glossary will be found on page 587.)
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    Phylum Coelenterata
  


  
    CLASS HYDROZOA—HYDROIDS ONLY
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    Phylum Platyhelminthes
  


  
    TURBELLARIA (FLATWORMS)
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    Phylum Bryozoa
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    Phyla Sipunculoidea and Echiuroidea
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    Phylum Annelida
  


  
    CLASS POLYCHAETA
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    Phylum Echinodermata
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    CLASS HOLOTHURIOIDEA
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    Phylum Arthropoda
  


  
    CLASS CRUSTACEA
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    MACRUROUS FORMS
  


  
    § P numbers
  


  
    COMPRISING ALL THE NATANTIA AND ALL THE MACRUROUS REPTANTIA EXCEPT THE GALATHEIDAE
  


  
    

  


  
    

  


  
    

  


  
    SUB-ORDER NATANTIA (§ O-10, p. 18)
  


  
    
      TRIBE STENOPIDES
    


    
      
        FAMILY STENOPIDAE (Stenopus) (§ O-13, p. 170)
      

    


    
      TRIBE PENEIDES (§O-10, p. 19)
    


    
      
        FAMILY SERGESTIDAE (Sergestidae, Lucifer)
      


      
        (§ P-3)
      


      
        “ PENEIDAE (§ P-1, 2, 4, 18)
      

    


    
      TRIBE CARIDES (§ P-5, p. 26 and § O-10)
    


    
      
        FAMILY PASIPHAEIDAE (Leptochela and the deep Pasiphaea)
      


      
        FAMILY ACANTHEPHYRIDAE OR OPHLOPHORIDAE (Hymenodora etc., deep)
      


      
        FAMILY PALAEMONIDAE (Palaemon, Palaemoetes, the fresh-water Macrobrachium, etc. Chace includes Pontonia)
      


      
        FAMILY ATYIDAE (fresh-water forms)
      


      
        “ PONTONIIDAE (Pontonia, etc.)
      


      
        “ PANDALIDAE (Pandalus, Plesionika, etc.)
      


      
        “ HIPPOLYTIDAE (Hippolyte, Hippolys mata, Spirontocaris, etc.)
      


      
        FAMILY CRANGONIDAE (or Alpheidae)
      


      
        (§ P-6, P-11)
      


      
        (Snapping shrimps, Crangon, Synalpheus, Betaeus, Automate, etc.)
      


      
        FAMILY GNATHOPHYLLIDAE (Gnathophyllum, etc.)
      


      
        FAMILY LYSMATIDAE OR PROCESSIDAE (Processa)
      


      
        “ CRAGONIDAE (formerly CRANGONIDAE) (Crago) (§ P-13)
      


      
        FAMILY GLYPHOCRANGONIDAE (Glyphocrangon, deep)
      

    

  


  
    SUB-ORDER REPTANTIA, all the rest of the Decapods (§ O-10, p. 104)
  


  
    
      TRIBE PALINURA (Scyllaridea, formerly called also Loricata) (§ O-10, p. 105)
    


    
      
        FAMILY ERYONTIDAE (Eryoniscus, Polycheles, deep)
      


      
        FAMILY PALINURIDAE (Sea crayfish, spiny lobsters; Panulirus)
      


      
        FAMILY SCYLLARIDAE (Stone lobsters, Scyllarus, Evibacus, etc.)
      

    


    
      TRIBE ASTACURA (Nephropsidea)
    


    
      
        FAMILY ASTACIDEA, fresh-water crayfish “ HOMARIDAE (Nephropsidae) Atlantic lobsters
      

    


    
      TRIBE ANOMURA (§ O-10, p. 109) SUPERFAMILY THALASSINIDEA (ghost shrimps, etc.)
    


    
      
        FAMILY AXIIDEA (Loamediidae). (Calastacus, Axius, Axiopsis, etc.)
      


      
        FAMILY CALLIANASSIDAE (Upogebidae). (Calli anidea, Callianassa, Upogebia, etc.)
      

    

  


  
    ANOMUROUS FORMS
  


  
    § Q numbers
  


  
    ALL THE ANOMURA EXCEPT THE THALLASINIDEA
  


  
    
      SUPERFAMILY PAGURIDEA
    


    
      
        FAMILY PAGURIDAE. The hermit crabs “ COENOBITIDAE. Robber crabs, land crabs
      


      
        FAMILY LITHODIDAE. The stone crabs (Hapa logaster, Cryptolithodes, etc.)
      

    


    
      SUPERFAMILY GALATHEIDAE
    


    
      
        FAMILY GALATHEIDAE, macrurous forms, but treated here with the Anomura for taxonomic consistency
      


      
        FAMILY PORCELLANIDAE. Porcelain crabs
      

    


    
      SUPERFAMILY HIPPIDEA. Sand bugs, sand crabs
    


    
      
        FAMILY ALBUNEIDAE (Albunea and Lepidopa)
      


      
        “ HIPPIDAE (Hippa, Emerita) (§ O-10, p. 182 and § R-15, 18, 19, and 22)
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    TRIBE ANOMURA, SUPERFAMILY THALASSINIDEA
  


  
    FAMILY AXIIDAE
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    ANOMUROUS FORMS
  


  
    

  


  
    TRIBE ANOMURA (Less the THALASSINIDEA)
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    Phylum Mollusca
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    GLOSSARY OF TERMS AS USED IN THIS WORK
  


  
    ABORAL. The upper surface of a starfish, brittle-star, or sea-urchin, as opposed to the under or oral surface whereon the mouth is situated.
  


  
    ALGAE. Simple plants, often unicellular; the higher forms include the seaweeds.
  


  
    AMBULACRAL GROOVE. A furrow bisecting the underside of the rays of starfish through which the tube feet are protruded.
  


  
    AMPIIIPOD. Literally, “paired-legs.” Minute shrimp-like crustaceans, laterally compressed; the beach hoppers, sand fleas, skeleton shrimps, etc.
  


  
    ANASTOMOSING. Dictionary definition: “Union or intercommunication of any system or network of lines, branches, streams, or the like.”
  


  
    ASSOCIATION. An assemblage of animals having ecologically similar requirements.
  


  
    ATOKOUS. The sexually immature stage of certain polychaet worms.
  


  
    AUTONOMY. Reflex, or seemingly voluntary, separation of a part or a limb from the body, followed by regeneration.
  


  
    BUNODID ANEMONE. One of a family of sea-anemones characterized by a bumpy or warty body wall.
  


  
    CALCAREOUS. Containing deposits of calcium carbonate; calcification.
  


  
    CERATA. Dorsal projections which take the place of gills.
  


  
    COMMENSAL. An organism living in, with, or on another, generally partaking of the same food.
  


  
    COSINE WAVE. A wave graphically represented by a curving line, the peaks and troughs of which are equal and complementary.
  


  
    CTENOPHORE. A type of jellyfish characterized by the possession of meridional rows of vibrating plates which propel and orient the animal.
  


  
    DACTYL. Term applied to the last joint of a crustacean leg.
  


  
    DEIIISCENCE. A bursting discharge, usually of eggs or sperm.
  


  
    DROWNED CORAL FLAT. A flat containing coral, some heads of which have been suffocated by sand.
  


  
    ECHIUROID. A worm-like animal related to the sipunculids, in which the body is variably sac-like, usually with thin skin, and having often a spoon-shaped proboscis.
  


  
    ECOLOGY. The study of the mutual relations between an organism and its physical and sociological environment.
  


  
    ELYTRA. Shield-like scales of certain worms.
  


  
    ENDEMIC. Dictionary example: “An endemic disease is one which is constantly present to a greater or less degree in any place, as distinguished from an epidemic disease, which prevails widely at some time, or periodically....”
  


  
    EPITOKOUS. Sexually mature stage in polychaet worms, characterized by changes of the posterior end which enable normally crawling worms to be free-swimming.
  


  
    ETIOLOGY. Dictionary definition: “1. The science, doctrine, or demonstration of causes, especially the investigation of the causes of any disease. 2. The assignment of a cause or reason; as, the etiology of a historical custom.”
  


  
    FLORIATE. Flower-like.
  


  
    GASTROPOD. Literally, “stomach-foot.” Belonging to a group of animals comprising the snails, slugs, sea-hares, etc.
  


  
    GYMNOBLAST. Belonging to a group (of hydroids) in which the polyps lack the skeletal cups of other hydroids into which the soft parts can be withdrawn.
  


  
    HOLOTHURIAN. Sea-cucumber. One of a group of echinoderms, or spiny-skinned animals, some varieties of which, under the commercial name bêche-de-mer or trepang, are used by the Chinese for food.
  


  
    HYDROID. A small, plant-like, usually colonial animal.
  


  
    INTERTIDAL. See Littoral.
  


  
    INTROVERT. A closed tubular pocket capable of being unrolled and extended inside out.
  


  
    ISOPOD. Literally, “same legs.” Usually small crustaceans in which all the legs are similar, comprising the pill-bugs, sow-bugs, and many marine forms.
  


  
    ISOTHERM. A line joining or marking equal temperatures.
  


  
    LITTORAL. Region of the shore bounded by its highest normal submergence at high tide and most extreme emergence at low tide. Intertidal.
  


  
    MUTATION. In the life history of a species, the sudden appearance of a new trait that breeds true and becomes eventually one of the characters of the species or of the new species thus formed.
  


  
    MYSIDS. Usually minute crustacea, called “opossum shrimps” because of their possession of marsupial plates within which the young develop.
  


  
    NUDIBRANCH. Literally, “naked gill.” One of a group of shell-less gastropods, often brilliantly colored and of delicately beautiful form.
  


  
    OPHIURAN. Brittle-star or serpent-star. Members of one of the five classes of echinoderms or spiny-skinned animals.
  


  
    PAPILLA. Small elevation; in holothurians, modified tube feet not used for locomotion.
  


  
    PELAGIC. Free-floating at or near the surface of the sea.
  


  
    PLANKTON. Generally microscopic plant and animal life floating or weakly swimming in the upper layer of a body of water.
  


  
    POLYCHAETS. Usually elongate worms characterized by the possession of abundant chaetae or bristles.
  


  
    POLYCLADS. Flatworms in which the intestinal tract has extensive ramifications.
  


  
    POLYP. An invertebrate having a hollow cylindrical body, closed and attached at one end and opening at the other by a central mouth surrounded by tentacles. May be an individual (as an anemone) or a member of a colony (as a coral polyp).
  


  
    PORCELLANIDS. Crabs of the family Porcellanidae, often called porcelain crabs because of the carapace texture of typical examples.
  


  
    QUATERNARY, OR RECENT. The latest of the epochs into which geologists divide the history of the earth. Late Quaternary includes the present time.
  


  
    RESPIRATORY TREE. The respiratory organ of holothurians; so named because it resembles a tree inside out. Fresh water is taken in at what corresponds to the trunk and penetrates to the delicate branches, which provide great absorption area in proportion to the volume.
  


  
    SCALAR. Mathematical term. An abstract quantity having magnitude but not direction, such as volume, mass, weight, time, electrical charge, and always indicated by a real number.
  


  
    SERPULID. A polychaet worm which builds a calcareous tube, usually coiled.
  


  
    SESSILE. Attached, therefore not moving.
  


  
    SIPHONOPHORE. A type of jellyfish. The Portuguese man-o‘-war and other spectacular forms belong to this group.
  


  
    SIPUNCULIDS. Worm-like animals characterized (among other things) by the possession of an introvert, and of rough, cuticle-like skin. Capable of great expansion: contracted, some of them merit the name peanut worm.
  


  
    SYNDROME. A group of signs and symptoms occurring together and characterizing a disease.
  


  
    SYNONYMY. The various names used to designate a given species or group.
  


  
    TAXONOMY. A sub-science of biology concerned with the classification of animals according to natural relationships and with the rules governing the system of nomenclature.
  


  
    TECTIBRANCHS. A group of sometimes shell-less gastropods to which belong the sea-hares and bubble-shells.
  


  
    TELEOLOGY. The assumption of predetermined design, purpose, or ends in Nature by which an explanation of phenomena is postulated.
  


  
    TENSOR. A mathematical term for the stretching factor which is necessary to change one vector, or force, into another vector having a different amount of force and direction. (Thus, if one imagines a given force A traveling south at 40 miles an hour, and another force B traveling southeast at 60 miles an hour, mathematically to translate force A into force B, the factor which changes one into the other must have not only force and direction, but stretching power, to pull A equal to B, and that factor is called the tensor.) Tensor is the quantity necessary in Einsteinian physics to translate vectors from one set of co-ordinates (frame of reference) to another.
  


  
    TEREBELLID WORM. A polychaet worm which builds a sandy or pebbly tube, cemented usually to the underside of rocks by its own mucus.
  


  
    THIGMOTROPISM. An innate tendency to seek enclosing contact with a solid or rigid surface, as in a burrow.
  


  
    TROPISM. Innate involuntary movement of an organism or any of its parts toward (positive) or away from (negative) a stimulus.
  


  
    TURBELIARIAN WORMS. The large group of flatworms to which the polyclads belong.
  


  
    UBIQUITOUS. Occurring everywhere (though not necessarily abundantly) in the total area under consideration.
  


  
    VECTOR. A mathematical term for an abstract quantity such as velocity, acceleration, or force, having both magnitude and direction. It may also have position in space, but this is not necessary. A vector is symbolized or represented by an arrow.
  


  
    XEROPHYTIC. Plants structurally adapted to withstand drought.
  


  
    Zoom. Individual member of a colony or compound organism, having more or less independent life of its own.
  


  


  
    INDEX
  


  


  
    Abalone
  


  
    “Abanico” (sea-fans)
  


  
    Abyssinia
  


  
    Acanthochitona exquisitus
  


  
    Actinaria of the Canadian Arctic Expedition (Verrill)
  


  
    Actinians
  


  
    “Actinians of Porto Rico” (Duerden) n.
  


  
    Agassiz
  


  
    Agiabampo; estuary
  


  
    Agua Verde Bay
  


  
    Aguja Point
  


  
    Albacore
  


  
    Alcyonaria specimens, preservation of
  


  
    Aletesn.
  


  
    Algae
  


  
    Algal zonation
  


  
    Almazán, General
  


  
    Amanita muscaria
  


  
    Ameba
  


  
    Amortajada Bay
  


  
    Amphioxus
  


  
    Amphipods
  


  
    Anemones ; bunodid; commensal; preservation of specimens; sand; zoanthidean
  


  
    Angel Custodia. See Guardian Angel Island
  


  
    Angel de la Guardia. See Guardian Angel Island
  


  
    Angeles Bay
  


  
    Annelids; preservation of specimens
  


  
    Antarctica
  


  
    Apaches
  


  
    Aphrodisiacs
  


  
    Arbacia incisan.n.
  


  
    Archiv für Pathologie und Pharmacologie
  


  
    Arco, Cape
  


  
    Arles
  


  
    Artemis
  


  
    Arthropoda
  


  
    Associations, animal
  


  
    Asteroids
  


  
    Astrangia pedersenin.
  


  
    Astrometis
  


  
    Astrometis sertuliferan.
  


  
    Astropyga pulvinatan.
  


  
    Atlantis
  


  
    Auk, great
  


  
    Autotomy
  


  
    Avalon
  


  


  
    Bacon, Roger
  


  
    Baja, Point. See Point Baja
  


  
    Baja California
  


  
    Balboa Beach
  


  
    Baldibia, Gilbert
  


  
    Balistes flavomarginatus
  


  
    Balistidae
  


  
    “Barco” (red snapper)
  


  
    Barnacles
  


  
    Barnhart
  


  
    Batete. See Botete
  


  
    Bats
  


  
    Bay of Valparaiso
  


  
    Beach-hoppers
  


  
    Beagle
  


  
    Beche-de-mer
  


  
    Beethoven
  


  
    Beroë
  


  
    Berry, Anthony (Tony)
  


  
    Bimaculatus
  


  
    Biologists, speculations on
  


  
    Bivalves
  


  
    Boats, speculations on
  


  
    Bolin, Dr. Rolph
  


  
    Bonito
  


  
    Boodin
  


  
    Borrego (big-horn sheep)
  


  
    Botete
  


  
    Bouin’s solution
  


  
    Brancusi
  


  
    Bristle-chitons
  


  
    Brittle-stars. ; preservation of specimens; sand burrowing
  


  
    “Bromas” (barnacles)
  


  
    Bryozoa
  


  
    Bunodids
  


  
    “Burral” (snails)
  


  
    Bushmen, Australian
  


  
    Butler, Dr. Nicholas Murray
  


  
    Butterfly rays
  


  


  
    Cabrillo Point
  


  
    Cake urchins
  


  
    California (New Albion, Carolina Island) ; Central ; Gulf of. See Gulf of California; Southern
  


  
    Callinectes bellicosusn.
  


  
    Callinectes crabs
  


  
    Callopoma fluctuosumn.
  


  
    Calvin, Jack
  


  
    Camacho, General
  


  
    Cambrian period
  


  
    Campoi, Don José
  


  
    Cannibalism
  


  
    Cape Arco
  


  
    Cape Horn
  


  
    Cape San Lucas
  


  
    Capitalism
  


  
    “Caracol” (snails)
  


  
    Carditamera affinisn.n.
  


  
    Caribbean Treasure (Sanderson)
  


  
    Carmel
  


  
    Carolina Island
  


  
    Carpenter
  


  
    Castillo Najera
  


  
    Catfish
  


  
    Caymancito Rock
  


  
    Cayo Islet (Cayo)
  


  
    Cedros Island
  


  
    Cedros Passage
  


  
    Central California
  


  
    Centrechinus mexicanus
  


  
    Cerianthusn. ; preservation of specimens
  


  
    Chamberlin
  


  
    Charles II,
  


  
    Chione
  


  
    Chioraera leonina
  


  
    Chitons (sea-cradles) ; preservation of specimens
  


  
    Chiton virgulatus
  


  
    Chloeia viridis
  


  
    Chorodesn.
  


  
    Chorodes occidentalis Montgomery n.
  


  
    Chris
  


  
    Ciguatera
  


  
    Cipango
  


  
    Clams : boring ; Chione; hacha ; garbanzo; pinnan. ; Pismo: razor; ruffled ; Tivela
  


  
    Clavigero.
  


  
    Cliona
  


  
    Cliona celata
  


  
    Club urchins
  


  
    Clypeaster rotundusn.
  


  
    Clypeaster rotundus (A. Agassiz)n.
  


  
    Coast Pilot
  


  
    Coccidiosis
  


  
    Coelenterate
  


  
    Collecting, at night; speculations on
  


  
    Collecting equipment
  


  
    Collectivism
  


  
    Colletto, Tiny
  


  
    Colorado River (Red River)
  


  
    Commensal animals
  


  
    Communism
  


  
    Concepción Bay; tides
  


  
    Conception, Point
  


  
    Conchs; stalk-eyed
  


  
    Cones (snails)
  


  
    Coolidge, Calvin
  


  
    Cooper
  


  
    Corallines
  


  
    Corals ; green
  


  
    Cordonazo
  


  
    Cormorants
  


  
    “Cornuda” (hammer-head shark)
  


  
    Corona, Captain
  


  
    Coronado Island
  


  
    Cortés
  


  
    Cortés, Sea of. See Sea of Cortez
  


  
    Coryphaena equisetis Linn.n.
  


  
    Cos
  


  
    Cosmogony, tidal theory of
  


  
    Costello, Jimmy
  


  
    Crabs ; commensal; dromiaceous; fiddler ; flat; grapsoid; hermit ; larval; masked; pea; pelagic ; porcelain; preservation of specimens; Sally Lightfoot ; spider; swimming
  


  
    Crayfish; and man, compared
  


  
    Crustacea
  


  
    Ctenophores
  


  
    Cuba
  


  
    Cucumbers. See Sea-cucumbers
  


  
    Cushion star
  


  
    Cypselurus californicusn.
  


  


  
    Dali
  


  
    Darwin, Charles
  


  
    Darwin, George
  


  
    Dawson, Dr. E. Yalen.n.
  


  
    Day, Francis
  


  
    Dentaliums
  


  
    Descent from the Cross (Dali)
  


  
    Dialectic
  


  
    Diodontidae
  


  
    Dirac’s equations
  


  
    Djetta
  


  
    “Dog, The” (Dog ----- Point)
  


  
    Dolabella californican.
  


  
    Dolphins
  


  
    Dominance
  


  
    Doré
  


  
    Drake
  


  
    Drinking, speculations on
  


  
    Dromiaceous crabs
  


  
    Duerdenn.
  


  


  
    Eagle rays
  


  
    Echinoderms; fossil
  


  
    Echiuroid worms
  


  
    Ecologyn.
  


  
    Eddington
  


  
    Eel
  


  
    Eel, moray. See Moray eel
  


  
    Eel-grass
  


  
    Einstein
  


  
    El Mogote. See Mogote, El
  


  
    Eltonn.
  


  
    Emerson
  


  
    Encope californican.
  


  
    Encope californica Verrill
  


  
    Encope grandisn.
  


  
    Encope grandis L. Agassizn.
  


  
    Encyclopaedia Britannican.
  


  
    Endocrinology
  


  
    Enea, Sparky
  


  
    England
  


  
    Ensenada
  


  
    Ensenada de Anpe
  


  
    Enteropneust
  


  
    “Epibioses of the Gullmar Fjord II” (Gislén)n.
  


  
    Epstein
  


  
    Eretmochelys imbricata (Linn.)n.
  


  
    “Erizo” (urchins)
  


  
    Espiritu Santo Island
  


  
    Estero de la Luna; tides
  


  
    Ethics
  


  
    Etiology
  


  
    Euapta godeffroyin.n.
  


  
    Eucidaris thouarsiin.
  


  
    Eurythoë
  


  
    Eviscerating animals
  


  
    “Evolutional Series toward Death and Renewal” (Gislén)
  


  


  
    Faery
  


  
    Fascism
  


  
    Fer, M. de
  


  
    Fiddler crabs
  


  
    Fisher starfish monograph
  


  
    Fishes ; albacore; bonito ; botete; catfish ; commensal; flying ; mackerel ; Mexican sierra ; poisonous ; puerco; puffer ; preservation of specimens ; sardines; schools ; sharks ; skipjack ; swordfish ; transparent; tuna
  


  
    Fishes of India (Day)
  


  
    Fish schools, speculations on
  


  
    Flattely and Walton
  


  
    Flatworms ; preservation of specimens; turbellarian
  


  
    Flying fish; northern
  


  
    Ford, Henry
  


  
    Frascr
  


  
    “Friars, The,”
  


  
    Fruit-flies
  


  


  
    Garbanzo clams
  


  
    Gars (needle-fish).
  


  
    Gastropods
  


  
    Geodia
  


  
    Geograpsusn.
  


  
    Geograpsus lividusn.
  


  
    Germo alalungan.
  


  
    Gilbert
  


  
    Gislén, Dr. Torstenn.
  


  
    Goethe
  


  
    Goniopsisn.
  


  
    Good Hope, Cape of
  


  
    Gorgonians
  


  
    Grapsoids
  


  
    Great auk
  


  
    Greco, El
  


  
    Grouse
  


  
    Guardian Angel Island (“Angel de la Guardia,” “Angel Custodia”) . ; tides
  


  
    Guaymas
  


  
    Gulf of California (Sea of Cortez, Sea of Cortés, Red Sea) . ; geographical differential in fauna ; Lower
  


  
    Gulls
  


  
    Gymnoblasts
  


  
    Gyropleurodusn.
  


  


  
    Hacha
  


  
    Hancock Expedition
  


  
    Hansen Sea-Cow.
  


  
    Harenactisn.
  


  
    Harvard
  


  
    Hawks
  


  
    Hearst
  


  
    Heart-urchins
  


  
    Hegel
  


  
    Heliaster (sun-star)
  


  
    Heliaster kubiniji
  


  
    Heliaster kubiniji of Xanthus
  


  
    Hermit crabs
  


  
    Herre
  


  
    Hertha (earth goddess)
  


  
    Heterodontidaen.
  


  
    Heteronereis
  


  
    Histories (Tacitus)
  


  
    History of [Lower] California (Clavi gcro)
  


  
    Hitler
  


  
    Holothuria inhabilisn.
  


  
    Holothuria lubrican.n.n.
  


  
    Holothurians (sea-cucumbers) ; preservation of specimens
  


  
    Hope, speculations on
  


  
    Hopkins Marine Station
  


  
    Hoppers. See Beach-hoppers
  


  
    Horace
  


  
    Horn, Cape
  


  
    Horsehair worms
  


  
    Huitzilopochtli
  


  
    Hydroids; plumularian ; preservation of specimens
  


  
    Hydroids (Fraser)
  


  
    Hyperthyroidism
  


  


  
    Iguanas
  


  
    Inca state.
  


  
    Indian. See also Mexican Indians
  


  
    Invertebrates; pelagic
  


  
    Isis
  


  
    Isopods; pelagic
  


  
    Isotherms
  


  


  
    Jellyfish; preservation of specimens
  


  
    Jesus
  


  
    Joe, Point. See Point Joe
  


  
    Johnny, tide-pool
  


  
    Johnson and Snook
  


  
    Jordan, David Starr
  


  
    Jordan, Eric Knight
  


  


  
    Katsuwonus pelamis
  


  
    Keep
  


  
    Knowledge, speculations on
  


  


  
    Labrador tides.
  


  
    Land-crabs
  


  
    “Langusta” (ghost shrimps)
  


  
    Langustina; preservation of specimens
  


  
    Lantern-fish
  


  
    La Paz ; Bay; Channel ; Harbor
  


  
    Law
  


  
    Lazaro, Point. See Point Lazaro
  


  
    Laziness
  


  
    Leadership
  


  
    Leave-taking, speculations on
  


  
    Leonard, W. F..
  


  
    Ligyda occidentalis
  


  
    Limpets ; keyhole
  


  
    Linckia
  


  
    Linnaeus
  


  
    Li-Po
  


  
    Lissodendoryx noxiosa
  


  
    Lithophaga plumulan.
  


  
    Lobos, Point. See Point Lobos
  


  
    Lobos light
  


  
    Lobsters; pelagic
  


  
    Loreto
  


  
    Los Angeles
  


  
    Lovenia cordiformisn.
  


  
    Lower California (Baja California)
  


  
    Lower Gulf
  


  
    Lucker, J. T.n.
  


  
    Lucretius
  


  
    Luis
  


  
    Lütken
  


  


  
    Mackerel
  


  
    Madinabeitia C., Manuel
  


  
    Magdalena Bay
  


  
    “Maggies, The,”
  


  
    “Maggie’s Bubs,”
  


  
    Magna Mater
  


  
    Majestic
  


  
    Malaria
  


  
    Malaysia
  


  
    Mangroves
  


  
    Man o’ War
  


  
    Manta ray (giant skate)
  


  
    Mantids
  


  
    Mantis-shrimps
  


  
    Maps
  


  
    Marcial Point
  


  
    Marcial Reef; tides
  


  
    Marine Decapod Crustacea of California (Schmitt)
  


  
    Marine Fishes of Southern California (Barnhart)
  


  
    Marmern.
  


  
    Marx
  


  
    Mauritius
  


  
    Mazatlán
  


  
    McMurrich, Prof.
  


  
    Megalomma mushaensisn.
  


  
    Memory
  


  
    Meoma grandisn.
  


  
    Metro-Goldwyn-Mayer
  


  
    Meunier, Dr.
  


  
    Mexican Indians
  


  
    Mexican sierra
  


  
    Mexican soldiers
  


  
    Mexico- ; destruction of shrimp fisheries-
  


  
    Military mind, speculations on the
  


  
    Mithrax areolatusn.
  


  
    Mogote, E1
  


  
    Mollusks
  


  
    “Monkey bites,”
  


  
    Monoceratias acanthias
  


  
    Monterey ; Bay; fiesta
  


  
    Moray eel
  


  
    Morays
  


  
    Moss Landing
  


  
    Mountain sheep
  


  
    Mulege
  


  
    Mules
  


  
    Murex
  


  
    Mussels
  


  
    Mussel worms
  


  
    Mutation
  


  
    Mysids
  


  


  
    Najera, Castillo
  


  
    Nature of the Physical World, The (Eddington)n.
  


  
    Nayarit canoes
  


  
    Needle-fish
  


  
    Neothunnus macropterusn.n.
  


  
    New Albion
  


  
    New Mexico
  


  
    Norway
  


  
    Nudibranchs; pelagic
  


  


  
    Octopi
  


  
    Octopus bimaculatusn. Ocypode occidentalisn.
  


  
    Old Man of the Sea
  


  
    On the Nature of Things (Lucretius) n.
  


  
    Ophioderma teres
  


  
    Ophionereis
  


  
    Ophiophragmus marginatus
  


  
    Ophiothrix spiculata
  


  
    Ophiurans
  


  
    Oreastern.
  


  
    Othilia tenuispinusn.
  


  
    “Over-production,”
  


  
    “Oversoul, The,”
  


  
    Oysters; pearl
  


  


  
    Pachygrapsus
  


  
    Pachygrapsus crassipesn.
  


  
    Pacific
  


  
    Pacific Grove
  


  
    Paddock, Charlie
  


  
    Padina durvllaei
  


  
    Pajaro Island
  


  
    Paleontology
  


  
    Palolo worms
  


  
    Panama
  


  
    Panamic fauna
  


  
    Pandalus, Canadian
  


  
    Panulirus interruplusn.
  


  
    Passenger pigeon
  


  
    Paz, La. See La Paz
  


  
    Pea crabs; commensal
  


  
    Peanut worms
  


  
    Pelagic animals
  


  
    Pelicans
  


  
    Penaeus californiensis
  


  
    Penaeus stylirostris
  


  
    Periwinkle snails
  


  
    Pérpuly, Leopoldo
  


  
    Pescadero Point
  


  
    Petrolisthes nigrunguiculatusn.
  


  
    Pharia pyramidatan.
  


  
    Phascolosoma hesperumn.
  


  
    Phatarian.
  


  
    Phataria unifascialis Grayn.
  


  
    Philippines
  


  
    Phthirius pubis
  


  
    Phyllonotus bicolorn.
  


  
    Piedra de la Marina
  


  
    Pigeon, passenger
  


  
    Pimas
  


  
    Pinna
  


  
    Pinna sp. (hacha)n.
  


  
    Pismo clam
  


  
    Place names
  


  
    Planes minutus (Linn.)n.
  


  
    Plankton
  


  
    Pleuroncodesn.
  


  
    Pleuroncodes planipes Stimpsonn.
  


  
    Pliny
  


  
    Pocillopora capitata Verrilln.
  


  
    Point Baja
  


  
    Point Conception
  


  
    Point Joe
  


  
    Point Lazaro
  


  
    Point Lobos
  


  
    Point Sur
  


  
    “Poisonous and Worthless Fishes: An Account of the Philippine Plecto gnaths” (Herre)n.
  


  
    Polychaete worms
  


  
    Polyclads
  


  
    Polyodontes oculean.
  


  
    Pompano
  


  
    Pontonia pinnacn.
  


  
    Porcelain crabs
  


  
    Porcellanids
  


  
    Poritesn.
  


  
    Porites porosa
  


  
    Porites porosa Verrilln.
  


  
    Porpoises
  


  
    Pre-Cambrian period
  


  
    Prieta Point
  


  
    Proctnphilus
  


  
    Puerco
  


  
    Puerto Escondido (Hidden Harbor) ; tides
  


  
    Puerto Refugio; tides
  


  
    Puerto San Carlos
  


  
    Puffer fish
  


  
    Puget Sound
  


  
    Pulmo, El. See Pulmo Reef
  


  
    Pulmonates, marine
  


  
    Pulmo Reef (El Pulmo)
  


  
    Punta Doble
  


  
    Purpura
  


  
    Pyrosoma giganteumn.
  


  


  
    Quanta
  


  
    Quaternary beds
  


  


  
    Rathbun brachyuran monograph
  


  
    Rattlesnakes
  


  
    Raúl. See Velez, Raúl
  


  
    Rays; butterfly; eagle; manta
  


  
    Realistic Universe, A (Boodin)n.
  


  
    Reality, speculations on
  


  
    Red Bluff Point
  


  
    Red Point
  


  
    Red River
  


  
    Red Sea
  


  
    Red snappers
  


  
    Religion
  


  
    Renilla (sea-pansy), preservation of specimens
  


  
    Ribbon-fish
  


  
    Ribbon-worm
  


  
    Rock-clams, masked
  


  
    Rock isopods
  


  
    Rock-lobsters; pelagic
  


  
    Rock-oysters
  


  
    Rosario
  


  
    Ruffled clams
  


  
    Rüppel
  


  
    Russell and Yonge
  


  
    Russia, Asiatic
  


  


  
    Saber-tooth
  


  
    Sail Rock
  


  
    St. Augustine.
  


  
    St. Christopher
  


  
    St. Francis
  


  
    Sally Lightfoot
  


  
    Salmacinan.
  


  
    Salvatierra, Father
  


  
    San Antonio del Mar
  


  
    San Carlos Bay
  


  
    Sand dollars; keyhole
  


  
    Sanderson, Ivan
  


  
    San Diego
  


  
    Sand-tubes
  


  
    Sandwich Islands
  


  
    San Felipe Bay
  


  
    San Francisco
  


  
    San Francisquito Bay
  


  
    San Gabriel Bay
  


  
    San Javier
  


  
    San José Island
  


  
    San Lorenzo Channel
  


  
    San Lucas
  


  
    San Lucas, Cape. See Cape San Lucas
  


  
    San Lucas Cove; tides
  


  
    San Pedro
  


  
    Santa Barbara Channel
  


  
    Santa Rosalia
  


  
    Sarda chiliensis (Girard)n.
  


  
    Sardine fiesta
  


  
    Sardine fisheries
  


  
    Sardines
  


  
    Sargassum
  


  
    Sargassum johnstonii
  


  
    Scale-worm
  


  
    Scallops
  


  
    Scammon’s Lagoon
  


  
    Scherer, Father
  


  
    Schiller
  


  
    Schmitt
  


  
    Scientific writing
  


  
    Sea-cockroaches
  


  
    Sea-Cow. See Hansen Sea-Cow
  


  
    Sea-cradles
  


  
    Sea-cucumbers ; preservation of specimens
  


  
    Sea-fans
  


  
    Sea-hares
  


  
    Sea-horses
  


  
    Sea-lions
  


  
    Seals
  


  
    Sea of Cortez. See also Gulf of California
  


  
    Sea-otter
  


  
    Sea-pansy
  


  
    Sea-pen
  


  
    Sea-rabbits
  


  
    Sea-serpent
  


  
    Sea-slug
  


  
    Sea-snakes
  


  
    Sea-turtles
  


  
    Sea-urchins ; cake; club ; club-spined; preservation of specimens; sharp-spined n.
  


  
    Sea-whip
  


  
    Senilis
  


  
    Seri Indians
  


  
    Serpulids
  


  
    Sharks; basking; hammer-head; horned; sand; smooth-hound
  


  
    Sheep, big-horn
  


  
    Shrimp fisheries
  


  
    Shrimps ; broken-back; commensal ; ghost; larval; mysid ; preservation of specimens ; snapping
  


  
    Sicily
  


  
    Sierra. See Mexican sierra
  


  
    Siphonophores
  


  
    Sipunculids; commensal ; preservation of specimens
  


  
    Skate
  


  
    Skipjack
  


  
    Snails . ; cone ; estuarian; murex ; periwinkle; pulmonate ; Purpura
  


  
    Snake-eels
  


  
    Snook
  


  
    Socrates
  


  
    Sonora
  


  
    Southern California
  


  
    Southern Cross
  


  
    Sparky. See Enea, Sparky
  


  
    Specimens; labeling; preservation; storing
  


  
    Speculations on: aphrodisiacs; biologists; boats; cannibalism; capitalism ; collecting; collectivism ; communism ; dominance; drinking- ; ethics; Fascism; fish schools; hope; knowledge ; law ; laziness; leadership- ; leave-taking; memory; Mexican Indians- ; military mind ; mutation; “over-production,” ; place names; reality ; religion; scientific writing; steering; taxonomic methods; technological progress; teleology- ; time-sense: unemployment ; vulgarity ; waste
  


  
    Spider crabs
  


  
    Sponges ; Cliona; Gcodia; preservation of specimens
  


  
    Squid
  


  
    Starfish. ; monographed by Fisher ; preservation of specimens
  


  
    Stars
  


  
    State Department, U. S.
  


  
    Steering
  


  
    Steletta
  


  
    Stella Polaris
  


  
    Stenorhynchus debilisn.
  


  
    Stichopus fuscusn.n.
  


  
    Stimpson
  


  
    Stinging worms. See also Eurythoë
  


  
    Sting-rays
  


  
    Strombusn.
  


  
    Strombus galcatusn.
  


  
    Studs Lonigan
  


  
    Stylatula
  


  
    Sun-star
  


  
    Sur, Point. See Point Sur
  


  
    Swedenborg
  


  
    Swift
  


  
    Swinburne
  


  
    Swordfish
  


  
    Synaptids
  


  


  
    Tacitus
  


  
    Taxonomic methods
  


  
    Technological progress
  


  
    Tectibranch
  


  
    Tedania ignisn.
  


  
    Tegula
  


  
    Teleology
  


  
    Terebellid worms
  


  
    Tethya aurantia
  


  
    Tethys
  


  
    Tetraodon
  


  
    Tetraodontidae
  


  
    Tex. See Travis, Tex
  


  
    Thigmotropism
  


  
    Tiburón
  


  
    Tide, The (Marmer)n.
  


  
    Tide-pool johnny
  


  
    Tide pools
  


  
    Tides ; and weight differentials ; at Agiabampo estuary; at Angeles Bay; at Concep cion Bay; at Estero de la Luna ; at El Mogote; at Guardian Angel Island; at Marcial Reef; at Puerto Escondido ; at Puerto Refugio ; at San Lucas Cove; influence on marine life ; Labrador; pre-Cambrian
  


  
    Tierra del Fuego
  


  
    Time-sense
  


  
    Tiny. See Colletto, Tiny
  


  
    Tivela clams
  


  
    Tony. See Berry, Anthony
  


  
    “Tooth shells,”
  


  
    Topolobambo
  


  
    Trapezia spp.n.
  


  
    Travis, Tex.
  


  
    Tree-frogs
  


  
    Triceratops
  


  
    Trigger-fish
  


  
    Troglodytes
  


  
    Tube-worms
  


  
    Tuna jumping; yellowfin
  


  
    Tunicates ; pelagic
  


  
    Turhellarians
  


  
    Turtles; tortoise-shell
  


  


  
    Unemployment
  


  
    Univalves
  


  


  
    Valparaiso, Bay of
  


  
    Van Gogh
  


  
    Velez, Raúl
  


  
    Venus
  


  
    Verrill
  


  
    Vertebrates
  


  
    Vikings
  


  
    Voyage of the Beagle (Darwin)n.
  


  
    Vulgarity
  


  


  
    Walton
  


  
    Waste
  


  
    Water-skaters
  


  
    West Coast Shells (Keep)
  


  
    Western Flyer; chartered; departure; illness aboard- ; loaded; refuels
  


  
    West Indiesn.
  


  
    Whales
  


  
    Worms ; “acorn-tongued,” ; annelid; commensal; echiuroid ; Eurythoë; flat- ; horsehair; mussel; palolo ; peanut ; polychaete; polyclad ; serpulid; sipun culid; stinging ; terebellid
  


  


  
    Xanthodius hebes
  


  
    Xanthus, John
  


  
    Xerophytic plants
  


  


  
    Yaqui
  


  
    Yale
  


  
    Yonge
  


  


  
    Zoanthus pulchellusn.
  


  
    Zooids
  


  
    Zostera marinan.
  


  
    1

    
      Marmer, The Tide, 1926, p. 26.
    

  


  
    2

    
      Science Supplement, Vol. 80, No. 2069. p. 7, Aug. 24, 1934.
    

  


  
    3

    
      Science, Vol. 81, No. 2091, p. 101, Jan. 25, 1935.
    

  


  
    4

    
      Eretmochelys imbricala (Linn.). Nelson, 1921, § Y-29, p. 114, but usually known as Chelone imbricata.
    

  


  
    5

    
      Planes minutus (Linn.).
    

  


  
    6

    
      Pleuroncodes planipes Stimpson.
    

  


  
    7

    
      Sarda chiliensis (Girard).
    

  


  
    8

    
      Cypselurus californicus. 6 Pleuroncodes.
    

  


  
    9

    
      Coryphaena equisetis Linn.
    

  


  
    10

    
      Stanford University Press. 1937.
    

  


  
    11

    
      Holothuria lubrica.
    

  


  
    12

    
      Oreaster.
    

  


  
    13

    
      Because the information is not readily and compactly available and because of the many and bitter complaints by specialists against the condition of labeling of specimens brought in by many expeditions, we have devoted a separate note, page 272, to a description of some methods of killing and preserving marine animals. These are the results of many trials and errors by ourselves and others. Some of the methods given are far from perfect, but they are the best we know.
    

  


  
    14

    
      Pocillopora capitata Verrill.
    

  


  
    15

    
      Arbacia incisa.
    

  


  
    16

    
      Eucidaris thouarsii.
    

  


  
    17

    
      Phataria unifascialis Gray.
    

  


  
    18

    
      Pharia pyramidata.
    

  


  
    19

    
      Trapezia spp.
    

  


  
    20

    
      Mithrax areolatus.
    

  


  
    21

    
      Porites porosa Verrill.
    

  


  
    22

    
      Ark. f. zool. K. Svenska Vetens., Vol. 26 A, No. 16, Stockholm, Jan. 1934.
    

  


  
    23

    
      Neothunnus macropterus.
    

  


  
    24

    
      Holothuria lubrica.
    

  


  
    25

    
      See W.21, Appendix.
    

  


  
    26

    
      Gislén, T., “Epibioses of the Gullmar Fjord II.” 1930, p. 157. Kristincbergs Zool. Sta. 1877-1927, Skrift. ut. av K. Svenska Vetens. N:r 4.
    

  


  
    27

    
      Pinna sp.
    

  


  
    28

    
      Porites.
    

  


  
    29

    
      Phataria.
    

  


  
    30

    
      Aletes, or similar.
    

  


  
    31

    
      Lithophaga plumula, or similar.
    

  


  
    32

    
      Cerianthus.
    

  


  
    33

    
      “Poisonous and Worthless Fishes: An Account of the Philippine Plectog naths,” 1924 (§ W-8), p. 415.
    

  


  
    34

    
      Abstracted from the article on ecology by Elton, Encyclopaedia Britannica, 14th Edition, Vol. VII, p. 916.
    

  


  
    35

    
      The Nature of the Physical World, pp. 208-10.
    

  


  
    36

    
      Othilia tenuispinus.
    

  


  
    37

    
      Probably Stichopus fuscus—the specimen has since been lost sight of.
    

  


  
    38

    
      A worm-like sea-cucumber. Euapta godeffrovi.
    

  


  
    39

    
      Pyrosoma giganteum.
    

  


  
    40

    
      1919 (§ J-5), p. 28.
    

  


  
    41

    
      Arbacia incisa.
    

  


  
    42

    
      Stichopus fuscus.
    

  


  
    43

    
      Carditamera affinis.
    

  


  
    44

    
      In superficial appearance it was identical with the figures of the West Indies Zoanthus pulchellus illustrated in Duerden’s “Actinians of Porto Rico,” 1902, U. S. Fish Comm. Bulletin for 1900, Vol. 2. pp. 321-74.
    

  


  
    45

    
      Dolabella californica.
    

  


  
    46

    
      Chorodes sp., probably C. occidentalis Montgomery, according to J. T. Lucker of the U. S. National Museum, their No. 159124.
    

  


  
    47

    
      Neothunnus macropterus.
    

  


  
    48

    
      Germo alalunga.
    

  


  
    49

    
      Astrangia pedersent.
    

  


  
    50

    
      § S-9, p. 37.
    

  


  
    51

    
      § S-18, p. 146.
    

  


  
    52

    
      Phyllonotus bicolor.
    

  


  
    53

    
      Encope californica and E. grandis.
    

  


  
    54

    
      Clypeaster rotundus.
    

  


  
    55

    
      Tedania ignis.
    

  


  
    56

    
      Strombus spp.
    

  


  
    57

    
      Astropyga pulvinata.
    

  


  
    58

    
      Voyage of the Beagle, Chap. 12, July 23.
    

  


  
    59

    
      Encope grandis L. Agassiz.
    

  


  
    60

    
      Clypeaster rolundus (A. Agassiz).
    

  


  
    61

    
      Holothuria inhabilis.
    

  


  
    62

    
      Meoma grandis.
    

  


  
    63

    
      Strombus galeatus.
    

  


  
    64

    
      Pontonia pinnae.
    

  


  
    65

    
      Callinectes bellicosus.
    

  


  
    66

    
      Phoscolosoma hesperum.
    

  


  
    67

    
      Carditamera affinis.
    

  


  
    68

    
      Holothuria lubrica.
    

  


  
    69

    
      Astrometis sertulifera.
    

  


  
    70

    
      Octopus bimaculatus.
    

  


  
    71

    
      Pachygrapsus crassipes, Geograpsus lividus, and, under the rocks, Petrolisthes nigrunguiculatus, a porcelain crab.
    

  


  
    72

    
      Salmacina.
    

  


  
    73

    
      Apparently the northern Panulirus interruptus.
    

  


  
    74

    
      Gyropleurodus of the Heterodontidae.
    

  


  
    75

    
      Determinations by Dr. E. Yale Dawson of the Department of Botany, University of California.
    

  


  
    76

    
      Lake and Gray translation, 1937, pp. 217-18.
    

  


  
    77

    
      Callopoma fluctuosum.
    

  


  
    78

    
      Stenorhynchus debilis.
    

  


  
    79

    
      Harenactis.
    

  


  
    80

    
      A Realistic Universe, p. xviii. 1931. Macmillan, New York.
    

  


  
    81

    
      Lucretius, On the Nature of Things, W. E. Leonard translation, Everyman’s Library, 1921, p. 190.
    

  


  
    82

    
      The true Zoste a marina according to Dr. Dawson. botanist at the University of California, who remarks that it had not been reported previously so far south.
    

  


  
    83

    
      Ocypode occidentalis.
    

  


  
    84

    
      Polyodontes oculea.
    

  


  
    85

    
      Lovenia cordiformis.
    

  


  
    86

    
      Euapta godeffroyi.
    

  


  
    87

    
      Megalomma mushaensis.
    

  


  
    88

    
      Geograpsus and Goniopsis.
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p. 109, Richardson 1905 (§A-502), Britsh Columbia 10
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p- nov.; Rochebrune 1835 (§ $-30) who describes Pleuro-
Branchus diguets and Dors wnbrela fiom the 13 Pas
sict; Stcans 1895 (§5-31) who T Dolabeta from the
Gull and it his oiginal 1678 decription; and 1o e
portant e 2 in § 540,
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probaby calforica (Cooper) 1863,
i G. £ 1934, “The cgglaying aciviies of the
seatare, Tethys californicus (Coope)” Biol. Bull. Vol.
7 (2 300303, sress the cnormous fecundiy of (his

species.
MacGinitic 1095 (§Y-26) g 20, p. 795, A seaar, or-
merly known 35 Aplyi, apparcndy the same animal we
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T R e

Dolabetl sp. probably clifornica Scars 1878
Stearms 1578 (T.5) p 395, . 1 and 2. PL.7:shels only.
Mulege Bay, Gult

MacFarand 1918 (§ T-3) p. 305; Muleg.
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logics, Vol 25: 6552
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Townsend, C. H. 1891. “Report upon the pearl fshery of
the Gult of California” Bull. U. . Fish Comm, Vol. 9
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1916, “"Voyage of the Albatross o the Gulf
of Caliornia in 19117 Bull. Amer. M. Nat. Hist, Vol
25: 399476, 45 text figs, map.
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Catienassa s
Near i not C. uncinata H. Milne Edwards 1857, but prob-
ably new specis
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OEBPS/Images/stei_9781101148501_oeb_143_r1.jpg





OEBPS/Images/stei_9781101148501_oeb_405_r1.gif
§W-16a acxnowrzocment: For checking this portion of the phy.

s

sw-i0

sw

e catsogue, o determining dhe ten species mentioned
below, and for hlp with and sceess to the Ierature, e
are indebie (o Dr. Rolt Bolin of the Hophins Marine
Stion at Pacfc Grose.
Leptocephalus arva of Albuls vulpes (Linnacus) 1758,
i 40 mi. 2
p. 178 Meek and Hildebrand 1925 (§ W-9). p. 15 Bara-
Bart 1955 (5 W-1) totofig. 42, uopicopolicen, on the
Pacfic cout sometines occurring 3 ar north 3 Mon
werey p. 4, Brder 19253 (§ W-3). Bolin notesthat a sray
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. 790 Mk and Hikcbrand 1923 (§ W-0) Lower Cali
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Panarma, in Breder 1936 (§ W-0), p. 52
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Chiridota aponocrita H. L. Clask 1920

125, Glark 1920 (5 L1, with decsil e, fragmen.

Firy specimens fom Panaina.
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Evapa godefroy Sempen) 1578
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Leptosynapte sp. undetermined
May be Epitomiapia taogae Heding, reporied rom Pana.
ma. . 255 Heding 1928 (3 L-11), up 0 9 cn. long alo.
ol color bight yellow.

“That holothurians ae among the most varied and abun-
dant of the Gull litoral nvericbraes il be seen from,
e ack thae 20 difeent forms were taken, and that one,
Holothuria Iubrica, was posibly he <ommonest shore
animal scen ther. An analysis of he zoogeography of the
20 species indicates ha 13 are sricly Panaiie, none.
occutring north of the Gull nor south of nordher Pers,
o anywhere outside (hi area which includes ko the
Galipagos. Seven ar Indo Pacifc (including Havai), two
of thcse being reportd ako fom the West ndics. 9 of the
otal were specis of the ropical genus Holothuris, which

specally well devcloped in the Indo-Pacic. OF the 10
Asphdochiroes,  only are uicly Panamic. The othrsare
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‘motopodial chactae which form a continuous fringe just
uside the elyra. The elyra are retculated honey comb
fashion, but colour is quite uniform. - . - in coral, Gor-
gona Tiand. Red-brown colour due io bedy
i scrle egg, which calour shows through
elytrs 10 some extent. Undersid of bady rosered. Newro:
podial chactae s0f and dark coloured: notopodial i,
white, and directed bouh dorsally and venwaly. Elyta
shaped to ovelap e fashion over the back

e on it
. e

Soaber i of e Gl

Lepidonotss iupleri Avgener 1918
Haruman 1039 (§12) p. 45, Gull o Ecuador,shore (o
12 fathoms,alio st coss of cental Afic

O e b ot ¢ Agabomo xary, oo, AP

Thormora johnstoni (Kinberg) 1855
Haruman 1959 (§]-12) p. 50. Southern Galifornia 1o
Panama via the GuIl Galdpago, posibly Colombi,
Hiava, Shor o 20 fahoms. Moo 1928 (5 J-14). p.
556, reporting on 60 Panama specimens, records color
s made by Crosland from the iving animal, versg.
ing 15 x 16 ram. and fnds it “recognizable by the dit
ference n colour of the it (w0 pais of eyt from the

Body uniformly chestnut coloured, being covred
e of that colowr, bt fet are white, Dorsal ciei
are white with 3 biack band below the tp. The anieror
end. s far a the it v paies o fest, whiis with black
speck, divided clearly by 3 black line rom the brown
pan . Al chacuae stout and golden or even brown in
colour. .. Later o several specimens from washings.
The peculir coloration of the head end is consean, bt
some ae oherwise coloured bright orange and have white
spotsa¢ the atachment of he eytra”

b cny e, i il e vorm. 1 . Mo
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Faviy Searotions (Chambertn [§]-5) p. 472 and
Fauvel[§]-7) . 346)

Eupomatussp. e sied
St Sphbmnchs (o) €5 S Soci

Protula tubuleria (Montage) 1803
Fauvel (§]7) p. 352; Atantic nd Moditerranean const
of Europe; Perian Gult; Indian Ocean.

Monro (§ J-17) p. 1088, in var. balboensis nov. Balbos;
Taboga land; Gorgona dand; numerous, shore.
ik Pt Rt b bing sy 64 st i

Salmacing dysteri (Huxley) 1855
Fauvel 1927 § 1.7) p. 37, North Sex; Adantic and Medi-
ertanean coust of Furope; Red Sea: Ausralia.
Nonro (§J-17) p. 1090, 1 var. ribranchista (Moor) 1928;
Galdpagos shore, numerous -« - “a Targe mass of tubes
(Crostand descibes these specimens a5 being ‘con
ipicuous by their beliane sermlion red, which colour
disappears on the colony being touched.” The pigment.
on ofthe il s 3 forher diffrence between this varicty
an he sem form.”
Moore 1925 (5 1-26)p. 250; 5-45 fchorns, Southern Cali.
forna, as Filograna fribranchista . sp.
Mo g vl i o by i
o o he ks epening on Shate e gl e s
o exende. sy cvaing b ok o Son Prccaut i
el o 304t o) shewher . he neibers por o
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Spirobranchs inerasatus Morch 166
(Reviio crtca Serpulidarom” Nawrh. Tidskitt, Co-
ehagen. Vol 3 (1) SHP47D,PLX. No aceibe 10 wt)
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Olivela dama Mawe 185,
P 626 . and G. 1991 35 Olivelle dama (Wood) 1825.
Range: Gull to iszaian
T2 P. and L. 1982, 3 0. dam Gray. “Beach shells .
Guaymas; La Pas; Cape San Lucas”
At S L Cove, s 1 bl .

Fasaiy Vorurions p. 693 G. and G. 1931)

Enacta cumingii Broderip.
P13 P and L. 1952, 2 Lyria (Enact
Fve sheli aken on the e o La Pa.
Fr ks co ndy besch a Concepln By,

cumingi, “Theee

Fasany Mimsions (p. 64 G.and G. 1981)
Mitre i Brodesip.
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Pazand Cape San Lucas 0 Panama.
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Pilsbry and Lowe 1982 (§ 5-26) p. 130, report it from La
Paz, under stones between Gde i sady .

The second commonest citon encountered, . fuzy or
fury spece, with plaies charsctriicaly lmos hidden
by the manlebrses, which,in carellly dried specmens
my be brliandy rdescet.

Sl yndr ek v 1. s e 3 Gapie oy S0

Calitochitoninfortnatus Piliy 1895,
iy Lowocuroniont v 27 v 2
p. 256, Pilibry 1893 (§ U-11) deail fiure only; Ecuador,

‘not common under rocks”

Biliry and Lowe 1952 (§5-29) p. 129, Guaymas and
Taboga Tind (Panama) under sones betwien tides
Fume, in & periona cxhmunicaton repora-“on
men tken 1 mic we of Miramar Goayns) in iy
Iy sand, e rocks ¢ low e el
il s dly e gy coc, ¢ g S
e o P e Frsegrpd i 93
Chactoplsra 8. frida (orwerby) 1832, Wiy chicon,
T lomocuonn. iy
Bilibey 1652 U1 p. 35, toofy. 5, Bl 12, Senca
Eiens wes Colombi, Sversl aness, Cape San Locs
o Faram
Flibry and Love 1952 §5-26) . 120, unde stones b
Cven ide at i pois beeween anaios and Acapulc.
A sl 1 iy s s i b the gl s
vt iy ok o . Rk 1o o g
s i iy i s gl e Tk
i, 2 Lot o M oo s B
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from all the areas involved, a collection which probably doesn't exist.
T he mesatime,the iforne gneral puic snd the fbrmcn and
i desir i e ares ot Teain i Ipporance concrng
h ocuny nd i of (i ommercaly rporta oo it
Frem the Bouver pac, 1 Would sppear that o of more specis
Scualy are ovive, and tht Boone s Incore i sypomymDg.
It 2ok ot The specmen e took e rla 9 he s
ltaion, nd ety no simiar to the Ahstration of omatu.

P interruptus (Randall) 1839
Schmite 1921 (§0-10), p. 108, fig. 7; abundant_ from
‘Santa Barbara southward at Jeas to Cedros Island. There
s a poor totoillustration in Rickeus and Calvin 1939
(§¥-9) as Pl. 2i. Range given in Schmice as San Luis
Gbispo 10 Rosalia Bay, Lower California. Apparenty a
aaue overlap form as we define the term.

Carapaces, rcently deseed by e amphipods, were sbundant st
St o sl S Franciie, i he rothen pae of the
Galy bk Osre was o b o I I the st where P, a1
Known 10 ceur though ot Sbundany.

Fastty Scrtianioar

Evibacus princeps Smith 160 L 21 716, 1
Described_without illustration, p. 119, Smith 1869
(§O-15). Range given in Rathbun 1910 (§ M-14), p. 603,
2 La Paz, Panama, and Peru. However, in a_ personal
communication, Glassell remarks that there seem 1o be
o Mexican west coast sand lobsters, 1o cither one of
which (sccording to the brief and inadequate original
descriptions) any of sveral names could be applicd. There
s small, dorso-ventrally fauened form such as we ook
and per our llustration. There is also a large, more later.
ally flattened type, up 10 several feet in lengeh, such as the.
specimen mounted in the Museo Nacional de Historia
Natral in Mexico. The former, however, may be a juv.
enile of the later.

Two specimensof his grotesyue “Tanguss” vere sken sbosrd the
Jopance thrmper Aprt 3, 1010, i wawl e o the shimping
s outde Gusyimas. They s Gl by the Mesicas s
B or apin
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1956, A discusion of the Sponge Fauna of
e Dry Tortugas in particular and the Wes Indis in
eneral, with mateial for & evision of the families and
Grirs o the Poriler.” Papers rom the Tortugas Labo-
ratoy, Carnegie Insitution, Vel. 0: 225 pp. 2 pls.
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We ok thi o oty once, e i 5 g, s (o
e bt by i g overide, Pt S o S0
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... 1911, A. Hancock Pac. Exp, Vol. 7 (): 289
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Moore, J. ., & seres of papers on California polychacts
i the Proc. Acad. Nat . Phl for 1901, 1909, 19098,

10, 1011, and 1925, The last four are devored 16
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Trcaduell, A, L 1914, UG- Publ. Zoal, Vol 13 9): 175
254, Pacic cosst polychace.

‘Fasaty Pouvsomas: Sale worms (Chamberlin 19193
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Halosydna labra Haruman 1039
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B o

ke e i o e o 1 P Rt apin 0 G

Iphione ouat Kinberg 1855
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Monro 1928 (§]-14) . 557 repeats Crosand's noses on
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Berthetl plumle (Moniagu) 1605,
Bergh 1894 (5 T-1). p. 197, 10 fathoms in the La Paz
region, as Pleurobranchs e Pilibry (§T-9) p. 195
Tivon's Manial of Conehology, vol. 16, Peurobrinchs
plimuda, North Sca, Al cone of Europe, Meditr.
A specinencapared P et s heugh by D MacFcend
g e i w5

Plewrobranchus digueti Rochebrune 1895 <.
Rochebrune 18058 (§ 5-30), p. 250, Presumably from the
La Paz e,
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Eupirits Santo il was vy common, the v teiaces
e hviou, and he s ranged from 47 1 o1 more
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P uber (Valenciennes) 1955
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Nerita omata Sowerby.
P 127 . and L 1032, “This is the more southern form
5 the Tirge N seabricostta - -+ Centra Amerca 0
Panama.

Commn st Cpe s L ey s 0. i, b,

Nerita scabricosate Lamrc. s 2
Bk and white Whorlshell,

P. 127 P and L 1952, "on wave-beaten rocks near high
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Lucas”
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iy o Epri S e, g mehe unerain. Sopessey
e e e
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Heteractaea lunata (Milne-Edwards and Lucas) 1843,
Rachbun 1950, p. 552 wtof. 1, L. 212, and on PL 214
Sin Dicgo to Valparaiso Chile.

A i e ke ey b ke ey o 0

Pilumnoider, p. indeterminable, juvenile.
Genus on p. 531, Ratbbun, 1930
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Eriphia squamata Simpson 1850 18 4
Radibun 193, p. 550, 1o on PL 25, and b, 1,
PL 221, Magdicna Bay t0 Chie.

oo R . Loen, i ot nd. S Cals By, B
s, Angiles By, A 1ok o fok o mangrocs. o
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Eviphides hispda (Stimpoon) 1860
Rathbun 1950, p. 52, too-fgs. on Pl. 225 and 226, west
<ot of Cona Rica and Fanama. Galipagos.

Trapesia cymodoce ferrginea Laweille 1525.

18y 6
Rarbbun 199, p. 557, toto g 2 and 5, PL 235, Clarion
Liland and Ackpulo o Panama and Galipagon Red Sea
o Indo Pacf

Trapesia digiats Lareille 1625,
Ratbbun 1980, p. 559, tuofigs 5 and 6, PL. 228, Gape.
San Lucas to Panama. Red S 1o Indo-Pacic

T v e s Tl vy g





OEBPS/Images/stei_9781101148501_oeb_155_r1.gif
§a0

sa10

sa-ll

sa12

A S A, S s S ma, B, R
Borrunk, p 194, v ke oo o L P, e e g
b some 18 me spei re st . w0 more o
i wamen o ion ik ¢ Lawhtc eprd s of them
e o T Lottt vt B
g usains, ndading Phacgaphs of e emise g
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hondrosia reniformis Schulze 1877
Scholae, F. E. 177, "Untersuchingen tber den Bau und
die Entwicklung der Spongien, 1L, Die Familie der
Ghondrosidac™ et L wis. Zool, 29: §7122, s 8 and 9.
Page 7, with toto-igures on PL. 5. Reported o be cosmo-
polian by de Laubeniels in 3 perional communication.

o Caononreas f the Owex Cannon. Thse s the vy
. e et A 35 e It
T o th cmpen octe Oy V10 et o0





OEBPS/Images/stei_9781101148501_oeb_212_r1.gif
§K-19

§K-120

Kz

Pharia pyramidate (Gray) 1840 L. 20 Fic. 1
There sre good oto photograpls 38 Pls. 39" and 40, in
Boone 1953 (3 K-12), o1 3 Horal Galépagos specimen de.
scibed on p. 79 48 Linckia columibiae she lustrsion,
acconding to Dr. Fisher, being ttled incoreecly 1 it
actually portays Pharia

Description and excellent illustration, H. L. Clack 1910
(§K4) fig, 2 on Pl 5. General range: Gulf of Callornia
1 Zorrits, Peru, and Galipagos, shore to' 10 fathoms,
Zicsenbenne 1957 (§K-16) p. 217,
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Linckia columbiae Gray 1840
‘Gomplete desciption and good ilusiration . 242, PL
Fisher 1911 (§ K-105). Iuswrations alo in Boone 1928
(GKC1) PL 5 and in Rickews and Calvin 1939 (5-3)
Bl 11, General ange: Southern Caifonia to Magalena
Bay and into the GuIl 1 norchern Peru and in the Gali:
pags, shore to 55 fathoms. Fisher 1911 (§ K-105) p. 242
and Zicsaleane 1937 (§ K-16) p. 216. The photographs
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Family diagnosis on p. 240, . and G. 1991
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e of vaive 34 .5, P 12 San Pedro 0 Pers and the
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Fanily diagnosis on p. 24, G.and G. 191,

5523 Boruine opifes S
P L. 1952, p 138, 2 Modiolus opifes. Under rocks,
e, La Paz (o Montifo Bay).
ki o cmon, i i it Pl

§ST Brachidontes muliformis Carpenner, . 2w |
Smallshore .
P and L 1952, p. 155, a Mytitus mulforms, on rocks,
Nadan
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|- 32 abundunt under rocks Punia Pefisco. Pilibey sad
Lowe 1932 (55-20) p. 190 La Pz, under stones between
ddes.

“The commonest chiton in the gulf, very handsome, b
iant and clearaut, brown 0 ite<olored, up to 3 long
(bt Hunier has one specimen 90 . lon, rom Mira:
mar, Somors, igh up,and  individuahs over 3% Sty
Photoncgaive, under wellbured stoncs only, but occur.
Fing mose abdanly in the uppe hall o th inerid
‘Atone ot o sations it wasone of the uppermos nimals
Slong e shore, Huner epore in & perional communs
tion bundant material boch from sock n black muddy
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Iichnockiton (Lepidozone) clathvatus (Reeve) 1847
Ay csmocuouons 2 w5

Berry 1981 (§ U-9) p. 257, dificrntited from the similar
calformiensis. Py 1892 (5 U-11) p. 128, otoi, 1,
P12, Monterey and San Diego o La Paz, But the nort
ern’seconds apply (o Berny' cafornicnsn. Lowe. 1935
5213 . 52 pentiful under rocks at Punia Pefasco.
Fairy frge, deeply eched, widh rough fely mantle, re-
' 1. cooper of Momerey.

et A e ek, roby o it v i
eyt

Hchnachiton (Radsiel) rdentatus Pilsbry 1592
Smooth G

i chi n2es
[y m—
Pilibry 1892 (§ U-11) p. 140, . . toofig. 35, PL 16,

La Par and Gulf of Caliornis. Huner, in 3 personal
communication reports tis a8 the mosk umerout chiton
i the Guaymas area. “Found Gpecially just west of the





OEBPS/Images/stei_9781101148501_oeb_075_r1.jpg





OEBPS/Images/stei_9781101148501_oeb_350_r1.gif
Fasiy FASCIOLARIDAE (p. 637 C. and G. 1981)

5535

s

ey

ey

Fascolaia princeps Saerby. 40 e 3
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114 P.and L1952, “brought n occasionaly by fsber-
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[rtpu——— ————_y
7 Fps o . s sy s g S s Co
o B h gt Gotopod g e e
Fusinus dupeithovars (Kierner)aso s dupett.
thosars,
1635 G. and G. 1951, Lower Caliornia and wes cosst of
Ricxico to Gtspagos.
114 (in e Bucenvion) P. and L 1952, “on
Sk extreme thd. L Pa; Acapulcs San Jusn del Sur”
In‘our collcting notes as Harge il -« Fasiolari”
from San Lucas Cove sand fau Por San Ciros, Sonora.
Melongena patala Broderip and Sowerby.

Coton . 8 ric. 2

.12 Boone 1928 (5 5-4) as Melomgene patul, sven speci
e from Angele iy

Fasaux Buccasion (. 667 G and G. 1981)

Engina fernuginosa Reeve. Rusty Engina. i 38 ri. 2
. 155 Dal 1905 (§5-11), ied from shore, Fanaima Bay.

Comman ot of L Pa. P Excdidr I he sppe e pots
SR Rt Ve shmon s o b o st e
i e S

Fasay Nasussonr (. 670 G. and G. 1031 [l 2s Alecrioidac})
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e
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dstrania pederseni Verrill 1864
Verl, 1869, § E-2b, p. 520, From La Paz and Guaymas.
Never previowly illsated, Dr. Wells regards 23 con
spectc A. dentata Versll 1866, § E-2a, p 332, dosribed
Trom the Bay of Panama, alo 3¢ Acsjuia (San Salvador).
Acapulc, and La Pas; and A ooxacensis Palmes 1925,
SE-2 . 29 from Pucrto Angelio. Fasity Astaavciont
Visaiit (Astaarions) of the Arososs.

“The sooids are minute, i cups up 103 o 4 men. acrossau
he base,  fee . high, e  few . across . the (o
s ien confluent, forming  loose Cnerusting colony.
Fan brown (o dark gray. Abo: 3 sepa

Tty sl o o e g ki b

o T ST Do s o

o, iy b covcre . e of pecie
Pocillopors capitata Verrill 1864 21,3
Versill 1860, . 520 (§ E-20). Never previouly figored.
Orignally described rom La Paz, but presumably merely
becausc Capt, Pedersen made shipments from that point,
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perpendicular to the arm axi. Including the common
oral gull represenative of the FAMILY AvPUR:

o, and Ophioneres of the OPIoGHIONONS-

‘Ourspecmen seems to comprise ane o th two extant s,
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reced th speces, . 172 0 170, p- 298
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Ophiophragmus marginatus (Liken) 1856
Since this s known herctofor only rom the ype spec-
e, we had (0 el t & paper by the arginal describer
for lustration tation. There are § good lthograph fg-
e i 3 papes publshed in Gopenhagen over 80 years
ago, bused on a sinle specmen rom Punta Arenas, Costa
Rics Some detils of these igres, however, Nichen 1052,
. 57 (§ K-2089) reports incorrect s & esult of his study
i dhe tpe specimen. The fgures are 3, b, and cin: Gh.
. Liken, 1859, “Additamenta ad historiam Opbiurida:
rum” Danske Vidensk. Seskabs Skeifter, 5 K., natarv.
math, AL, Vol 5: 71163, 5 pl. (An imporant paper,un
fortunacly in Danih, with a I on p. 79 f the speces
therin described o previously known from the wet cout
of Cost Rica, et rom Panama, and from Peru)
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Ophioenida ispida Le Conte 1851
Good totoillustations s figs. 1 nd 2, PL 9, H. L. Glark
19158 (§ K-209) based on 3 specimens from Panams. Mc.
Clendon 1909 (§ K-207) has deai ilstrations 5 s 34
and 35, and gives th tral range on p.46 3 from Catalina
o thetest coast of Central Ameria, o data 2 t depeh.
‘Notlised in Niesen 1952 (§ K-208) nor in Ziesenhenne.
1957 (§ K-16).
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Indo-Pacific, including Hawaiian, 2 of them occur also in
the West Indies. All of the 6 Dendrochirote species are
strictly Panamic, although affiliated with West Indies and
to some extent with California relatives, as noted by
Deichmann, 1941 (§ L-10), p. 62. Of the total, our experi-
ence shows the following 10 species to be widely dis-
tributed along Gulf shores, or common, or both: H.
arenicola, impatiens, inhabilis, languens, lubrica, and
paraprinceps, Stichopus fuscus, Cucumaria californica,
Neothyone gibbosa, Euapta godeffroyi: 5 are Indo-Pacific,
5 Panamic only. Of these, the two most frequently en-
countered are Indo-Pacific forms; Holothuria lubrica, the
commonest of all is widely distributed in the Gulf, north
and south; impatiens, although possibly commoner in the
south, was taken also at Puerto Refugio, the most north-
erly point examined.
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Carter, H. J. 1882. “Some sponges from the West Indies
and Acapuico in the Liverpool Free Museum described,
with general and introductory remarks.” Ann. Mag, Nat.
Hist. (5) Vol. 9: 266:301, Pls. 11 and 12, and 346-368.

An interesting account embodying a pleasant and dignified critique
of scientifc writing. Classifcaion obsolete. Bibliographic ciations
include Duchassaing et Micheloti 1664 which describes sponges from
the Caribbean now known to occur also in the Paciic. The follow-
g Panamic specics are treated from. Acapulco: Tuba acapulcacniis
. 5p. p. 219 Rencira ibulota S, p. 264; Hatichondria todictyelis
. 3p. p. 235; Donatia multifida n. sp. p. 368 with natural size toto-
illutraion 2 g, 22, P. 12 all dredged in 4-9 fathorms.

Hyatt, A. 1877, “Monograph of North American Pori-
ferae, Part 11" Mem. Boston Soc. Nat. Hist, Vol. 2 (18):
481554, Pls. 15-17.

The only Panamic spone i from Zoritos, norther Peru: Spongelia
ligneana Hyatt, p. 359, with no daca on spiculation, and no fllutra-
ion, although thereis a air toto-llusiration of dubia ({rom Bahamas)
and of dubla var, excavata, which it much resembles, from Cape
Florida (p. 584 and 595 3s figs 911, PL. 17

Laubenfels, M. W. de 1932. “The marine and fresh-water
‘sponges of California.” Proc. U.S.N.M,, Vol. 81 (4): 1-140,
79 text figs.

Monographic. 5 of the sponges we found in the Gulf are treated as
occurring here also. Extensive bibliography cites: Schulze 1899 which
deals with Hexactinelids of the Galipagos to Alaska area, and which
is beautifully ilustrated, but chiefly concerned with speccs from.
decp and from very decp water; Lendenfeld 1915 which, again, is
concerned only with very deep to abyssal Hexactinellids, and other
apropos papers.

- 1985. “Some sponges of Lower California
(Mexico).” Am. Mus. Novit. No. 779, 14 pp. 9 text figs.
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Teporied a¢ from Suha Barbara t the Gl o Panama
‘Galipagos, and robably o noriner Per: The bty
metk unge is epore by Siewnhenne 198, p. 23
G0 om i 54 o, o s gt thi
orm from Havwai, (peimens i Museur of Copparative
Zictoyy Thes ybcmens fhom Howai are of ecem
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and 8 north of the Gulf, one (Petrolisthes gracilis) rang-
ing dea 1o Montery, ihe others mited by Esero de
Funia Banda (outh of Ensenade). and Magdalena Bay
repecively. 2 occu clsowhere alo, Pachycheles pana.
Inéhs b reporte rom the B, an Pevolsthes
rmates fom Thdo-Paciic and Wes Tndian vaters. Boh
e sand craba ar suictly Panami, one being rsriced
o the Gult, the oxhe ranging o northen Perv.

Some of the Anomuraare among the most common s
charsceiic Gull nbabitans. Of the 7 specie Tt a5
ey common or abundant, Caleinu catfornienis and
Ciivanariss digets (mal hermic, th fatr one of the
Commanest inveriebraes in he Gulf), the peagic Piee
Toncodes, the porciin crabn, Peirfisher gracils, P.
Kinipes and . wigrunguiculaas, and the.sand bug
Emetia rathbunae, 2 e primrily narherly or north
ranging, 2 e south rangin, and 3 are rericied (0 the
Gult

From the sbove, but parscslarly rom the soogographi
anaiyis of al the 32 specics taken, ¢ wil b seen that
the Gull Anomura aseimblage s rither ity Fanamic,
ana iy unigue. OF th 3 tora, bl are esriced 1o
e Gt and only 4 oceur ouside Panamic aters 33
fned in this work, the pelgic form ranging rarely o
Sin Franisco, on of the porclanids anging north to
Nontrey oné oxcurting i the West Tndic and in the
TndoPachc, s that K cn be comsideed tropicopoltan,
and'the third having been Tepored from the Babarmss.

TRIBE BRACHYURA

The Rathbun monograph in 4 pars, ised separasely in
1918 (SR-15), 1925 (SR-19). 193 (§R-19) and 1937
(§R-22), il be consideed s the key paper, although
it has 10 bibliography other than in the synonymy cita-
ons. Other papers refering 10 the Brachyura are cied
only when they consider species deseibed mare recendly
han these four pars OF previous work, the . Milne.
Edvards 18751881 “Euudes sur les Xiphosure et les
Crusacts podophubalmaires” Mision Scientifque au
Mexique . - (3) Vol 1, perhaps should be specically
menioned for the magnificent color plate which igoe,
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Among the concusions seached with reference 1o the
Pacfc cout faums, Carpenter reports: “there docs not
exis on the surface of the earth & more separac, fnde
‘pendent ascmblage of mollusks than i 0 be found, under
three great ypical liisons, from Oregon (o Chile,” the
Givisins of which e finds iy disine: also.

Cupentr, Philip P. (859 1864, “Supplemcnry Repore
on'he oot St f out Knowdge i regard 1 she
il ofthe Wes Come of Nordh merca Rep. Bri
Ao Adv 5. 1663 (publ. 1864 51735,
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During gur spring 1940 trip, share hydroids were the rarest
animals in the Gull, especally by contrat 10 the north
Pacifc region with which we were more familiar, This
stuation 1s borne out by the Hancock reports which list
only two litiral Gulf hydroids, Aglaophenia dicgensis
(Which we found to be iy widspread and common).
and 4. pinguis which we faled t0 find. (p. 111, 3 1-3]
Frascr 19383, The six specics ound there rverse, in theit
affniics, the conclusions reached throwgh the study of
several oeher groups. There are no Tndo Pacie Aflia-
ions whatsoeser, The commonest form (. diegensis) can
be considered Panamic since it has not been reparted out.
side the California Galipagos area, and it seems to be far
more common in the Gulf than in Calforni, certainly
than i isat Monterey Bay where we have never knowingly
taken v, A. longicarpa would seem o be 3 Toca form,
limited o the Gul and to the rea just o the south, Pl
mularia setaces s Pacific north temperate speces; Seric
laria verluysi is Wost Tndian; and the o speccs of
Obelia are more or es cosmopolitan. Fraser, through his
studiesof theshore and dredged hydroids from Ecuador t0
‘Cedros Iland, concludes tha the afliations are with the
North Adantc, cspecialy with the West Indian region,
excep for thos of the northern part of Lower Californa,
where he afiliaions are with the north temperate Pacfc
coast. e seems bvious, fom our fndings, (only 6 littoral
specic) and from an examination of he Ierature (whescin
nly 2 littoral specics are reported) tha the hydroid fauna
of the Gull islagely sublittoral—in the sens of subidal

SunoRbER MapReroRARia, Stony Corals

Joubin, M. L. 1912. “Carte des banes et récfs de Coraux
Madrépores)” Ann. Inst. Ocean, Vol. 4 (2: 7 ppo 5
maps.

On Map number 5, whic shows te s on the Pacc com fom
Sirnisn oo, e vt ocaio o Fanaic corl ks k.
't e it Sabmarne Sonk. iced by 2d v
Raching. ave shown ¢ Maratan, bl lamd Cope Comicte
Mstdonio s t he souh, Expse b, ncicod b s e,
e shown  Tehusmeges Aajuts 4 15 he o
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1871. “Notes on North American Crustacea,
in the Museum of the Smidhsonian Institution, No. 1L
Ann. Lye. Nat. Hist N, Val. 10; 9213,

Largy the sl o e clcog st of X s Mzl
o o -t Rt 33 P o ey
ikaped st maay of s nce Al e Bk g o ks

5l i o i g

Descripion of e new spces of
Cranaie fom Mexie” Pro Acsd. Nak. . P Vol

New spcds of Pucchts
Pt e

15715, “Caalogue of Grustaces rom th Th-
s of Panama. By T, A MeNeil" Proc. Acsd.
Nat i Phi, Vol 25: 258213

RO —
g o By, o M
e T e e

Schmitt, W. L. 1021 (§0-11 s wsed 33 ey paper for the
decapos, especally s augmenied by Schmict 1955
(50113 with reference 0 more characirisically topical
familics and geners.

In the confuson of an asemblage s large and varied a5
that provided by the Gull decapods, we were able @
proceed. cficiendy, ony by consrucing & large. taxo.
o picture along the inc of th Iollowing conspectus
Into this e were abie o i the new inlormation on
wopical decapods, relating it 1o previous similar daa
from temperate vaters. In the thought that & graphic
presenation of this sort might hase supra-personal value
b mind also being presumably fuscepible to con-
fuson from & mass of detal %0 intrcate—e are repro-
ducing thee tabulated working notes 3 3 general oren-
ation picture for whoeves my have similar problems.
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P- 115 P. and L. 1952 as Nasta. “Mud-flats, common.”
Cuaymoas and La Paz to Central America.
o o th nd s ¢ Estrod a Lo n S,

§5-842  Nosorius tegula (Reeve).
P 671 G. and G. 199, good totofig 43, P. 26, San Frare
Cico to Lower Californis.
p. 267 Oldroyd 1927 §5-25), Pe. 1, Vol. 11, with totori.
10, PL. 27 s Alection tegulus.
S Lucs v, sand s Angeles Doy g i ok crin,
oy s Bt de 1 L, s B

Favay Coummmitions (Prasaisas) (p. 679 G. and G. 1031
fee 5530

§S-98 Anachis coronata Sowerby) 1852,
685 . and G. 1991, Magalena Bayto Ecuador.
116 ¥ and L 1982 “under rocks between tdes, e
T Par and Guaymas o Cenral America
p. 240 Baker, Hanna, and Suong 19584 (§5-506), § st
Gons in GuI, o g 5, P 24.
g R —
=ty e rey =

SS9 Anachis milium (Dal) 1916,
658 G.and G. 1031, Gull to Ecuador.
P17 P.and L. 1033, “cab specimens only, rare. Mzt
oo Mancanito:”
p. 210 Baker, Hanna, and Strong 19358 (55906, one
Specimen collcted on Carmen Iand. No llustraton.
Por S Gk, Seors.

§5-945 Anachi recue Carpenter 1854
699 G. and G. 1931, s 4. santa-barbarenss Carpenter
1856, Gulf 0 Acapuleo.
P15 P.and L. 1952, s Mitrell st
Focks, exceedingly rar; only 5 spedmens taken in three
years collecting - La Pz to Central America.
Cope st

556 Columbell fuscats Sowerby 1832,
. 631 G. and G. 1981, a5 Porene fucata (Sowerby), Gult
o Peia and Galipagos; (Orcut reported from southern
Calforaia).
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Crmon with the Caribbeun, pressmaby Surlbtstie 10 the ope
phopede 32 pacope” Deeiplon of 3 mosty S s
e Ui s i, i oo o

Tomin, J. R. le B. 19278, “The Mollusca of the St
George Expediion, 1" and Iid, “IL” Journ. Condol.
Vol 18 6 15370, and () 167-198.
Dol i el o o i o oy, il v
S oo s Ao T, by s, o e 8 st
i s g oty sion, Sbumbnce, 2 segrph e
Thae e $htoms Tt 2 Opibrincn 168 P
S S, 20 8 e
There areseveral general oientation accounts, important
a5 such, and which consider Panamic forms incdenially
There s the catalogue of the shelldealer, Waltr F. Webb,
published by i compiler at Rocheser, N. ¥, in 19%,
led Hndbook for Shel Collectors, ako. tiicd Ocean
and Land Shells 201 pp. 200 cu. Aldhough o mpaired
by mispelings and crrors s o iliate againc s srious
e, it nevertheless gures--not alvays leary—some 62
Gastropods and I Pelcypods of the Panamic area
Ther i al the populr but mor serious sccount pub-
lished as The Shell Book by Julia Rogers, 1902, Dowble:
day. Page and Co. 485 pp, profuscly ilusred with
rvings photographs, an colored plaies, and reisued in
Nature Library.
Many Gult of Caifornia and other Panamic shells are
described and illotrated, nd there re heipll charsccr:
fratons of the familcs.
Mostusell of al, and sgniicant by any sandards hov:
eversric, is the two volume handuook isued n 1931 and
1555 by Gustav Ficher, Jen, Germany, under the citle
Hondbuch der systemaichen Weichierkunde by Jo-
hannes Thicle The frs part, with 778 pp. and 783 ext
fgures, covers the chitons and the Gastropods including
the shell e forms. The second, with 11 gure, carmcs
the text dhrough p. 1151 with 2 consideraton of the
Scaphopeds, bivalscs, and Cephalopods. The tresument s
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10 Amaroucium californicum Ritter and Forsyth 1917.
Ries and Foreyth 1917 (§V-100) p. 483 wih detil fgore
only: Puger Sound surcly (and posiby Shumagin Tdands,
Aluka) to San Dicgo.
ey commn and very i i s, hape, s cor. Many of
e B of Gl st s b ol (he et
g e el T 2
The commone compound tunice sl b <o, srtvept Cl
o o 2 e Gommen g bt e ol et sy
o il odgons T Rt oo e, e
on douta, . Loben n T St und 13 ot e
o B vnt ot o o th sl o Pidy
ey mky o P et oo cnd o Towron

Fasc Diorsoioas, . 428 Van Name 1980 § V-105)

§V-II1 Didernum camulentum Ritir and Foryth 1917,
Ritte and Forsyh 1917 (§ V-104) p. 470, with twtolls-
aton of colony 4 i 1, PL 30 southern Californi.

Foums i ncasin cles e o proceudon, ol Tolsh
o I e, k.l corsteny B 15 g lte
B L O L
Ao vy sbandan souhern. Calforia spcies i 1s oo
r Tt Gul v The e of e sly g
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okl 3 Ve s Concgion By, o ol st 1
o Pt By (i o 3 vt o Ro Relge
e s 1y Couits bt by e s oo

V112 Tyididermmum opecum Ritir 1007,
(Bl T. dele sale Riter and Forsyh 1917, p. 472
(§V-104) deail fgures only, from Southern California)
Ricer 1907 (§ V=101, p. 42, one colony from 33 fathoms
offSan Nicholas sand, southern California, small tto.
luadion a5 . 40, PL 5
A pey s specioen rom Cope o Lucs v et 0
i i o o sy ok i S e o o o
g (rencnt oot o B, Vi M)
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Schmitt, W. L. 1980, “Decapod and other crustace col
lecied on the Presdcnsial Crue of 1955 (widh an inro-
ducion and sation da).” Smith Misc. Coll Vl. 98 (5
pp. 3 pis.

N, i e e, Mgdcns ay ad s b

Sievin, . R. 1623, “Expediton of the Calfornia Academy
of Sccnces 1o the Gulf of Californi in 1921, General
Account.” Proc. Galit. Acd. Si. () 12 (6 5572, map-

e st s, verbrae, o and pln vere ety
T s e s s b v
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Moawo 1928 (5 J-15) p. 97; Panama, sandy shove “sbout
dosen tragmerts of this common, simest conmopalian

Specin

Monro 19334 (5 J-17) p. 1059 Trinidad and as . c.var.

lumbricoides Grbe, fom Gai$pagos shore pools (3 spect

mens); and Gorgons, low water

From muddy e e ¢ H Moo

Fastty Matoaons (Chamberlin § 5] p-407 and
Fausel (3 )-7] p. 167)

id worm, not de-
donal matcrial, were taken with
e above in the sandy mud fats of El Mogote, while we.
were digging out larger forms. This secmed to be firly

Fastty Owssiioas (Chamberln 1919 [§ -5 p. 418 a5
Asociawioat. Fausel 3 -7) p. 202)

Ouenia usiformis della Chiaje
Faul 51711405 X 6 Eulih Channel A
tic; Mediterrancan; South Adantic Indian Ocean; Pacic

“Taken ¢ 1 Mo, bt weter e ocaions ks (3 il
e Bt o il 1 o 405 o o 1
reay th i cur s (16 o,

Fastty Saarstawtionr (Chamberlin [3]-5] p. 483 and
Fauwel [§)-7) . 205

Hdanthyrsus pennatus (eser)
Monro 10353 (5 J-17) p. 1065: Taboga and Gorgona
Iland; mumeroun at o tide and i coral heads brooght

bt hardly more colonial
ached 1o the stones throughout 1

they are
Tenaces in i when
ot extended 10 . long. Frsh water or alcohol bings

 Haruman 1959
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Jabeled Linckis columbios, Phs 30 sad 40, Boone 1083
(§K-1a) acually portray, acording t0 Dr. Fisher,  speci
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101 Asteria ke forms. Regular rayed sarsh it s
skin.

Mithodi bradleyi Verrl 1867 2 ne
Complte desciption and good illustration, . 109, Pl.
56, Fisher 1905 (§ K-104). Excellet Titho of type, fi. 1,
PL 107, Versll 1914 (§K-109). General range: Gult,
Panams, and the Galipagos. A common Hawaiian form.
Not lsted in Zicwnhenne 1957 (§ K-16).
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Astrometis sertulifera (Kanuus) 1850
‘Complete desciption and good illstrations, Fisher 1925
($KC105) p. 119, Pl 58 and 50. Al illustrated on PL
i2, Rickeus and Calvin (§Y-9). General range: Sanca
Barbara o Gulf of California, very ow de 10 33 fachoms,
Fisher 1928 (§K-105) p. 110, Not lsted in Zesenbenne
1957 GK-16,
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Encheliophiops hancocki Reid 140,
Reid 1940 (5 W-11) . 47, otorgure on PL6, descibed
from 3 singl specimcn 745 mm. i englh, taken in coral
alon shore, Gorgona sand, Colombia.
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Fodiato acutus (Cavier and Valencennes).

‘Acute Nosed Fiying Fish. “Volador” in Spanish.
285, Meck and. Hildcbrand 19253 (3 W-9). “Known
from o shors of topical America.” p. 15 Breder 1923
(-5, 48 specimens from Panama and in the Gl 32
fa north as San Felipe Tay, 37 t0 162 . ot lengih.
Mentioned on . 25, wih toto figure 79, Barbare 1958
(§W-1), 35 ocurring occasionaly s far north 38 San
P,

“Th specimen photographed, about 6 long, few sboard,
or wah caugihe by et ovrside, 4t migh wile the ahip
st anchor with decks lighicd, in Concepcion Ba: In
pares of the Gull hese sl ast.Aing, sharp aosd pro-
Jectls consitute such 3 menace that decks of anchared
oats must be kept dark.Juveniie of presamably the e
species were abo taken near 3

S the s place.

Hippocampus ingens Girard 185,
Gisnt S Horc. Caball del Mar

p. 256, Meck and Hildebrand 1925 (§ W-0), California
Southward to Panama. p. 3 Breder 10282 (§W-5), color
inlite predorminantly oange. p 3, touo-gure 117, Barn.
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for checking over this portion of the phyleic chalogue,
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G Van Name, American Museum of Natral History,
New York Gy

Compound Tunicates
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Polyclnum sp. probably new species
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Scrupocellaria sp.

Rocky shores at Angeles Bay.

Stylopoma spongites (Pallas) 1766

p- 102, Canu and Bassler 1923 (§ H-2), with illustrations
of fossil specimens, mostly x20, figs. 1-12, P1. 12. Habitat:
Gulf of Mexico, Bermuda, etc.

Encrusting on old coral clusters on the sand flats east of La Paz, very
abundant.

Thalamoporella californica Levinsen 1909

p. 716, Hastings 1930 (§ H—4), dredged and along shore
at the Galdpagos. Previous distribution: California,
Gravelly beach at Angeles Bay; on green algae.

SUMMARY

Although common and widely distributed within the Gulf,
none of the Bryozoans were highly noticeable excepting
Bugula neretina, great colonies of which were seen at
several stations. 14 species were taken. Of the 7 for which
we have adequate data, 3 are cosmopolitan, 1 is Carib-
bean, 2 are Californian, and 1 British Columbian.
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Lotia gigantea Gray 18
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Cedros Tand: p. 159 Oldroyd 1927 (Val. I, Pe. 1)
(§5-23;p. 138 Keen 1957 (§519) s L. igantes Sowerby
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Taken shantaly igh o the ere

Ty S Nkt ke s 42 T oo
ey e g s e, i e e

Sursarasaux Ruarinociossa
Fasay Tunmiaons (p. 815 G. and G. 1951)
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Viewsd in another light, caly 13 of the 57 are vo-
sricied to Panamic water. 23 octur ehewhere alo. 6 are
conmopolitan, 1 are tropicopolitan, 5 are Wt Indian,
S Tndr Pacfc incading Hovea), and one cach are kown
hewhere only from West Alrc, from Japan, and from
the Adlaniic Coat of United Sttes. Thiee other,of the
forms fimited 10 the Pacie American o, extend
nordherly well out of Panamic limis, 1o San Franciso,
Puget Sound, and to Brdsh Columbia.

However, athough i deives from commopalian rather
than Panamic clement, the color of this semblage of
common shore speies s decidedly tropical

“The (5 -196)Stylriodes presents n intereting anom-
aly. It ‘occurs 3t Jow (e ot wncommonly along. he
Staitof Juan de Fuca and chewhere in Puget Sound and
Bricsh Colombia. in completly shelered starions adja-
cent o oceanic waters. Along the California coss i occurs
i decp water 35 2 common inhabitan of crevices and
intertices i rocks brought up by the fahermen from
110 fathoms. This would naturaly be interpreced a1
2 temperature stuaion, since the annual mean of Mo
terey Bay decp wter s resamaby ot disimilr o that
of more mortern (sl waers. Bt wnder tropical conds:
o i the Gull, it oceurs again along shore, The only
common denominator would seem (@ be ack of wave
hock.

“The most spectacula speccs were dhe stinging wors,
especially Eunylos complanata which was incdentally
he most sbundan and ubiguitous annclid cncouniered
the ntrovert worm Giycers dibrunchia the richly ol
ored Eutais the handiome and farge te-dwelling Poly
odontes oculea which occurrcdin gt colonics i Agia
bampo, and the tubd sabelids and serpulids. At Cape
S Luca, the serpuid Spirobranelos ncrssetus teraly
Covretthe Tocks with i ol stony tubes o which
he undistorbed animal extended brillandy colored gils.
Aside from the pelgic Sylids, and Nereids i ther 1e.
productive stges, and some of the specics mentioned

ove, the commonest worms.encountered were sand
and mud fat_dweling sesile Lumbrinerids, Ophelids,
and Maldaids which we collcted inadequaicly, unfor
unstely. Many o these worms are s0 mondescrpt to 4l
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Among 3 few others ot cited hee (il revisons,
of ypes i the MCZ, USNM. cc),the following treat
Southern California shore and dredged. specics, some of
A are overlap or which may prove fo be Panamic
species
Cambertin 19195, Journ. Entom. Zool, Val. 11: 128,
Taguna Beach polychacts.
Esenberg 1017 U Publ Zoal, Vol. 16 (22 401450,
Caliornia Aphroditds.
10172 UC. Publ. Zool, Vol. 18 (3: 4560.
Glifonia Polynoids.
19175 UG, Publ. Zoal (4: 6174, California
Amphinomids.
1922 UG Publ Zool, Vol 22 (3 379381,
‘S Dicgo Stylaroides, Under seawee roos,
Hanilion 1915, Journ. Entom. ZooL, Vol. 7: 234210,
Laguna beach Polynoids only.
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In addition (o these, a small white form was found at El
Mogote o the andy mudfaus, and 3 similar type at
Pucto Excondido. I would seem that two o more unde.
ermined specis are represented here, probably difiering
from the plumala and diguet considered above, but 1o
exact daa can be found. Dr. MacFarland cmphaizes the
ificulies of deaing wih the Pleurobranchidae and 1e.
marks that “much wil have 1o be known about their
internal structure before they can be sraighiened out

sistactorly.
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A small white Cadlinelike dorid, undetermined, was
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Xanthodius hebes Stimpson 1860.
‘Rathbun 1950, p. 313, too-fgures on PL 147, Magdlena
Bay and Gultto Maria Madre Iand.

Anther bicklaved. Laphapunopesline and ow-maing c

Panopeus bermudensis Benedice and Rathloun 1891
Rathbun 1950, p. 360, too igures on Pl 165, Fords o
‘Bermuda and Brail i the Atantc. O the Pacfc, Mag.
dalena Bay to Peru.

B Mogwe, P Buondide,

Eurypanopeus planiusimus (Simpson) 1860,
Rathbun 195, p. 421, toiofgs. | and 2, L. 175, Gulf 10
Maria Madre Isand.

AnglsBay. Pcrto Refgi. St cod of Tiaroa Hnd.

Micropanope arolata Rathbun 1898,
Rathban 1950, . 450, oro-fgs. 1 and 2, PL 182 Southern
Califoria and Gull.

pr—r—y

Piumnus gonzalensis Raihbun 189, v 26 e, 1
Rathbun 193, p. 505, oto g $ and 4, P. 204 Gull only.
(Coronad e, Sun Carior B, s Clfrnis. Angls B,
P Retoi. S e of Thirn b

P. pygmacus Boone 1927.
Rathbun 199, .15, too-igs. 4 and 5, P 207. Galipagos.
A sl fuy gy s removed (o snon 1 Pl Rel

Piumns tonsendi Rachoun 1925, v 26 v 2
Rathbun 109, p. 504, totofg 1, PL. 202, figs. 1 and 2,
PL. 204, Magdalena Bay to Manianill via Gult. Gald-
pagost
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Perametria coniformis Sowery.
P17 P and L. 1952 "Amon s
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except systematists that the average collector only with
difficulty keeps his interest in them from flagging. The
fact that the descriptions are usually remote, and popu-
larly unrelated to the living animal, provides a further
obstacle. Most of the annelid illustrations, furthermore,
(except in Grube and Fauvel) are detailed drawings of
appendages, often microscopic or at least highly magni-
fied, and separated from the animal itself. However,
Dr. Hartman remarks aptly, in a personal communication,
that the remoteness of the Polychaet situation, on the
Pacific coast at least, is a function of its “unknown-ness.”
She notes, furthermore, that under present conditions “the
time necessary to field work on any group of our inverte-
brates is infinitely small compared to that involved in
working up a collection—a fact not appreciated by non-
systematists.”” Liaison writers are much needed here, but,
pending the erection of a sound systematic foundation,
are little likely to appear, owing to the inaccessibility and
difficulties of the present subject matter.
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‘the commonest invertebrate, and this species, the predomi
ane chiton in the Gulf, was abundant 3¢ 3l the suit
bie scations in the north, and occureed sparely even in
he south, The exquisite Acantiochitona was abundant
alioin the noreh, and one or o specimens were recorded
from outher stacions.

In tis group, the Gulf fauns is srongly unique, 5 of
the 10 species, including Acanthochitons exquinta being
eniiely retricted to Gulf waters (ncluding Mazauiany
and one addiional specie, Chiton virgulatus, extending.
only to Magdalena Bay. The 3 most common forms are
confind to the region. Only ane, 1. conspicuus extends
o the north (Santa Barbara) The other 3 range outh t0
Colombia, Ecuador, and Pers, one being reported sl
from the West Tndics None of the 10, with the exception
of this s, oceur anywhere outside Fanamic waters, and
aly one is known from noreh o Cedros Iand.
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s given by Monro is 47 X < mm. the color Cul purple
relicsed by brilliant sulphurcoloured dorsal cirr and 3
pair o ransverse marks of the same.” Range: northern
Peru (Gravier, Panama, and Gulf (herewith).

A Plodce e form tken nly oo, ded corl e et
e

Favay Auponions (Chamberlin 1019 [§]-5] p. 23
“nd Fauvel 1928 [§ 6] p. 125)
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LIST OF SPECIES TAKEN: (Echiuroids)

REFERENCES

§1-13

s

§1-15

A new species of Thalassema, to be named T. steinbecki
by Dr. Fisher, was taken in a single example at E Mogote,
opposite La Paz, in the sandy mud, apparently burrowing,
and in association with Dentalium, Sipunculus nudus, and
close taa colony of Holothuria paraprinceps. Appears to
be reladd 10 the species to be named T. pelodes by Dr.

isher, found under similar conditions at Newport Bay
in southern California. The genus is characterized on
p- 352 of Satd 1959 (§ 1-5).

Anew species of Ocietostoma
(one of the genera characterized on p. 357 of Satd 1939
(§1-5) resulting from the splitting of Thalassema) to be
named 0. edax by Dr. Fisher. Was found abundantly at
the following points, as a common and characteri e
pool inhabitant: Pt. Lobos, Espiritu Santo Island, under
tide flat boulders, with an Enteropneust; Coronado Island,
under and among slightly subtidal rocks on white sand;
Puerto Refugio, under rocks. Specimens were elongate o
grape:shaped, smooth and thin-skinned, greenish, with ob-
vious and comparatively large spoon-shaped proboscis.

Six sipunculids and two echiuroids were taken, of which
2 of the former and both of the laer seem to represent
new species. With the limited information available, no
generalizations can be drawn for these groups. Represen-
tives were fairly common, of Physcosoma sp. and of the
Ochetostoma especially, and both of these must be rated
as important in the economy of the rocky shores visited.
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Monterey Bay to Peru and Caldpagos, low tide to 60
Tahoms but reported only twice norh of U. 5. Mexico
boundary.

Pl s ot sigh v ligh avnid ¢ anchorse, S Lt
oS 25 Sl i i e poo Focs el on
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Vil 1860,
21 mi. 4
Rathbun 1937 (§R-22). p. 47, good cotos s fgs. 6 and 7,
P19, Mexio to Pru. 3 60 {achoms, None of Rathbun's
records are north of the Gult.
Colletsd anly ons, o o on botom 3t gt 1 ftboms
xchre fn Concpdon oy, whre R o i f
ot ey o e ke b S i o e o

Hypoconcha panemensis Smith

SUBTRIBE OXYSTOMATA

Heparus Kosmari Neumann 157,
Raihbun 1957 (§ R-22), p. 29, good toroslsrations 55
gy 3 and 14, PL 72, wes coas of Mexico to Ecuador, 2
1025 fathoms There i only one record cied by Ratkbun
north of Sinalea, 1 male at Abrojos PL, Pacifc coat of
Tower California,

T ity g .o f the e arge s excpng Cal-
o T B, s S
i i n e i e 8 e o e Kot

oot SUBTRIBE BRACHYGN 4
THA, Sopeasavics Oxvumincii, not lisied
alphabically but in the order in which they
appear in Ratibun, 1925, “The Spider Crabs of
Aneriar” (S R-18)

P t—

Stenorymus debilis (smih) 1871
Radhbun 1925, p. 1, toto-llusteaions on Pls. 4 and 5.
Magdalena Bay through Gul 1o Panams, Galipagon, and
Cile. Shore t0 31 fthoms.
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Boone, Lee 19305, “Crustacea; Stomatopoda and Brachy-
ura. Sciemtific resuls of cruiss of the yachus Eagle and
A, 19211928, William K. Vanderbilt, commanding”
Bull Vanderbile Mar. Mus, Vol 2: 228 pp., 74 pls.

04 coto-llunrions of 15 specis from he Pansmic

1930b. “Crustacea: Anomura, Macrura, Schiz-
opoda, Tsopoda, Amphipoda, Mysidacea, Girripedia, and
Copepoda. Scientific rewlis . . e Bull. Vanderbilt
Mar. Mus. Vol. 3: 231 pp. 83 ps.

5 Anomura 0 Macrurs @ fom rh watr. 1 Scivoped,  Tpods.
¥ Amphipod, and 2 Copepods (rom the Fanamic ars Gecpuons
20 food o it Note Schmit's 19% (§ 019, . 211
Coeions to et Encrita naga e on p. 6. Probably houtd
el v coion througha

- 1984, “Crustacea: Stomatopoda and Brachy:
wra” Bull Vanderbilt Mar. Mus.,Val. 5 210 pp. 109 pls
Graprus graps oy of the Pamamic 31, (om Galipago,p. T3,
acen ko horograph. a1 T 3 A good 1085

e i 1% 1o Topets i

Cano, G. 1888, “Crosacei raccolti dalla R. Corvetia
Caraceiolo nel viaggio inorno al globo duranti gli anni
1881.8283.81.” Boll. Soc. Nat. Napoli, Vol. 2 161206,
Collcions were made 3 Fays, Gusysquil P, and Acspo
her § sy e ken, 3 Frnacs 3 6 Brchyurs. S § Ot
Tomares 5 the ko of the Epary

Glassll, S, 1031, “Some corections needed in recent car.
cinological lierauure.” Trans. $an Diego Soc. Nat. Hist,
Vol. 7:453454.

Applicbi 10 the 19230 papers o Lee Boone on Pcie st
s 3 decpods.

Faxon, W. 1895, “The Stlk Eyed Crustacea.” Albatross
1891 Mem. Mus. Comp. Zool. Vol. 18: 292 pp, 67 plates
of whic 11 are colored, 1 map.

A complet report. moslyofdreged maeria ofen rom ver great
deptbos o which the Fason 1853 new specie diagnoses mere mrely
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MHutoral: on the rocky beach at Angeles Bay; Puerio Refugio where
e o v vty oo e sppaTo 4 poo 474 e
Sl s dovesFoe S oo Ssrs.

Conllophila calforice A. Adsms.
Tok oty nc, ¢ Cop S L.

. conats Blainvll (equals . nux Reeve.
p. 120 P, and L. 1952 "under rocks at lw tde” La Paz
o Cenral America.

P, 5 Oldroyd 1927 (§5-28), Vol T, P. I S Miguel
Kiand, Caliorni, 0 Panama.
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Galerpsis madseporerum Sowerby
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Purpura patula Lamarch. e tine
Flatened Purpleatll

p. 119 and 1- 1932, “common on rocks in exposed loca
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Osheieh By on Ripieien Sumeo haad, No further dota. Wo ealloned
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Guriously, we twrned out none of e Smith, Surect, or
Lockington specis listed from the egion by Lockington
1878 p-300 P10,

21 determinable macrurousspeces were taken not includ:
ing Pleuroncodes which s treaed with the Anomura,
@o-2.

I dhis group he diferentaton of two Gull faunas,
south and north, is very marked. 6 spcies of snapping.
hrionps and the ornate Pandis inflaris were found in
he extreme south only: Pulmo reet and Espiita Santo
land; and 3 other snapping shwimps plus Pontonia
pimae ccurred 1o Concepcion Bay bt no farter,In the
orth,the lobstcr was . nierupius, the same it oceurs
i California,anl there wer hippolyd shrimps Palacmon
ritteri (dscribed orginally from San Dicgo) very abun
dandy in the de poois.

5 represent now or lileknown specis for which no
ographica informaion is avalabic, OF the 21 toal, 7
ave becn reprtd (on the Paciic coss)from the Gull
only, bt ont of these s Indo-Paifc also, and one, 5.
g, extends in 3 subspecis to Ecuador. s extend from,
0 Gult southwardly gencraly o Panama and Galipagon.
A cxtend northeardl, one, Penaeus californiensis, ppar.
ey to Sun Frandisco, aliough that noriherly exireme
s mever been subwantised since the original sepors.
Eusicyonia exiends t Cdro,the others t southern Gali.
fomia. OF the afilations owsile Pacii North Americs,
2 sre Wast Indian and one is Indo Pacific. The smapping.
Shrimps would scem. 10 represent 3 group more of les
rericied 1o the Gl and occuring oy 1 1 southern
part. The penaid fauna shows bt north and south ele-
menis prety well scattred. In gencral, the Macruran,
population of the southern part of the Gull is strongly

. of the Rorthern par, strongly over
lap,thee s e intcrmingling and there i gap whercin
(posibly duc 1o personal or o circumstania <ol
ctony no Macrura were found.
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Astopecten amatus Gray 1840

Equals 4. erinaceus, Gray 1840, illusraed by very fine
lithograph 2 ig 1, P 1. H. L. Clark 1910 (SK-10) and
25 PL 2, Boone. 1928 ( K-1). Complete descripion and
ood ilstracion p. 56, P 5, Fisher 1911 (§ K-105). Alio
Silusated on PL'36, Rickedts and Calvin 1999 §Y-5).
General range: Sin Pedro o Ecuador, shore 080 fsthoms,
Zicwnhenne 1987 (§K-16) p. 211

A sdiing o, One spcimen anly vas ke ¢ Angees By,
e e s i s
B vy Tow e Gra e, sy e,

Luidia phrsgma Clark 1910 15 e 4
Originally deeribed and illsrated from norehern Peru,
HLL Clark 1910 (§ K~4) p. 329, . 1 on PL. 2. Reported
since only by Zisenhenne 1987 (§K-16) p. 214, from
Magdalena By shore and from 14 0 13 fathoms a Santa
Inet in the Gt

A Sk ot o, vy dcisite 1nd comrd s ety o
e e vk e ot e (S bonsnr e e
ks A et i s S o e s i
Conapdon By s .

A minute Patiiaike form taken under 3 rock below the
00" evela¢ Gape San Lucas is an ndeterminabie juvenile,
possbly the young of Nidorelia which Verrill a st de.
cribed as & new species under the name Goniodiscus
sell (§ K-9) 1867, . 281,

Helister i exsily the commonest Gulf sarfsh, the mst
buious of all Gull animals and, next (o the ophiurans
and o Holothuria lubrica which are usually hidden, the
commonest lioral invertcbrate i the region. Phataria
st next most common ateroid. In the southern part
of the GuIf, Pharia takes third place in abundance and
ccurrence, with Oreaster a poor fourth. Othilie (Echin-
aster s caily hied n the north, with Linckia and Atro.
Imeti  very poor ourth snd ilh.

Hence the common shore asteoids of this egion would
seem o group themselesinto thrc geographic categor
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Good bibllography, including H. L. Clark 19078 (apodous). 1922
Sthapun, 1 mapina S 155 (Condinas, L1678
(e 4 i Uiigaghy e s s Faing 955
i, N TS o SN amaei o S,

. 19368, “New bolothurians fom the western
coast of Norh America, and some remarks on the gens
Caudina.” Proc. New Eng. Zool. Club, Vol 16: 10315,
Siext g

Gondin arnicts Simpn). Pntaners prsdopapurs v
s e Souhe Ctoris, Feily P e

v 1938b. “New recordsof Paracauding chilensis
. M) from the west cout of Cental America and
Mexico Proc. New Eng, Zool. Club, Vol 17: 2325, text
e

Recods from Moo nd G, pl Elhor Sioogh (e
e o e, Gl s 5 1 cvmoponian Facke o,

1959, "A. new holothurian of the genus
Tiyone. collctcd on the Presdential Cruse of 1938
Smikh. Mise. Coll, Vol. 9 (12 7 pp.

from o dreiin (1015 o) ogens oy

- 1941, "The Holohurioidea collected by the
Viliro T durin; the yesrs 1952 to 1938, Pae 1, Dendro.
dhirota” A- Hanéock Vac. Exp, Vol. 8 3): 61195 includ
ing 21 pl.

Indics 3 0 e cxent wih Callon, aber than it 1o

At St S o e oy et
Heding. . G. 1025, "Synaptidac.” No. 46 in “Papers from
Dr. Th Mortensers Pacie Expedition, 191416, Vidensk.
AMedd. Tra Dansh mavuh Forem, Vol. 85: 105323, 2 pls.
(colored) 6 tex i
o i o P, 2 v, ey g
19553, “The holothurians collctd during
e i of the M.S. Monsunen in the wopical Pacfc
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Schmict, W. L. and L. P. Schultz 1940, “List of the fishes
aken on the Presdenta) Crube of 1998 Smith, Misc
o, Vol. 55 (25): 10 pp.
Ao e o 13 P e, o o Garibe .
Terron, C. C. 1952, “Lisa d los peces d s conas de
1 Baga California” An I, Bi, Vol : 7580.
By s, i nd o Spaits s, i
Addionalapropos papers ill b found n the Bul.US,
Nat. M, Vol. 7 (Sreen, 197, . 45, ec): in Zoologica,
Val. 5 (Nichols, 1924, . 6285, Vol 35 (Tec-Van, 1040,
P 864 and in A, Hancock Pac. Exp, Val. 2 (Myers
£ Recd, 1986, 710 ditto (Ginsburg. 1955, 109121
V.9 Sese, 198, p. 140 dii (Heala in pres, 19%
p. 5160y dio (yers and Wade: n press, 16— p.
Copea 1358 (No 3, rock,p. 128131
‘A"t shells, i suempt s been made 10 compile 3
comprchensive biiography of the b of the Fanamic
Srca ven to the degr dha this s been atemprcd o
othcr roups. Iehology 1 a highly specializcd and &
y‘organzed subjct, and the consrucion of sch 3
cgraghy. howcver reat the necd, must awai the
srvicesof  specais.
“The Gult i famcd fo s foh rsourcs, impartant like
for commerce,spor, and. sicnce. Howerer, due (0 por.
sonnel and 15 the deliberaiely lmited abjecives of the
i, 0 SuEmpt wis made o procure rpresenatives of
hE group—a tk i il an o t which more ocwied
cnery chuld be devored proiably. But ceran species
Vhich were obviowly ShirsctETie trmed p o per
tenly long shore, others wer ot % readly 3¢ nght
by it hung over thesde, and opportuniics for colct
ing reprscnative bottom fah wee 50 temping on the
Japanca shimp bows, hat we acmbled & sl collce
Hion. Comisting of some 46 Jos wih possbly nearly 1
many specic, tis materal has been forvarded (o the
United Statcs Naional Muscum, but the detcminatons
Radly be avalable by the time ths gocs 0 pres.
I dhe mesnwhile, haweser, Dr. Rl Boli of the Hop-
Kins Marine Station s been o enough 1 identily
sevral of the more fmportant or specicular pedes per
e Goltowing
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Bartch, Paul and Harald A Relder 1958, “Mollusks
colecdon the Presidential Crise of 1938 Smith. Misc.
o, Vol 98 (10 18 pp. 5 pls.
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Ioftode o Cous Ris (g 107 N). bt sme 1500 il e,
it g oo 00) o 4 Gt o Gl

‘Boone, Lee 1928, “Mollusks from the Gulf of Calfornia
and the Perlas Isiands” Bull. Bingham Ocean. Coll, Val.
26 17 pp 5 ps. 1 map.

n Arpoa, 2 Ot 2 i 2 Paecapds ocing Tling
R 35 Gotrogs e 3 . & e st 2
e o o, S e 03 e Pty
i LD che o e B Fopr oo e e i e
‘Boone, Lee 1935, “Coclenterata, Echinodermata and Mol
usca” Bull. Vanderbile Mar. Mus, Vol. : 217 pp, 183
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No. 4, 150 pp., txt g
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1L Bibliography of the Gulf and of Panamic areas:
“papers nd s

Agusi, Alexander 1692, “General skech of the expeds

G of the Albtros rom February to May, 1851 bl

Adus.Comp. Zoal, Vol 25 89 pp 22 pe.

Comnel iy vith deigiog 0 ccsogrghy vikin, e

P e, ok by e G

Becbe, Wi, 1925, "Willams Galipagos Expedi

Zoologia, Vol 5 (I: 220.

N 1hich e i b ek §-4. s frn
... 1957, “The Templeton Crocker Expedition

 Toolegica, Vol 22 3346, pl. and text fg
iy, s oo, s, o e Se §1-, 2cs Ventre

and John Tee Van 1988 “Easiern Pacific Ex
pediions of the New York Zoological Saciey .- Zo>
Togca, Vol. 25: 257298, 2 tex .
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1901 “On some new and imperfecty known
speccs of et American crustacea " Proc. Calit. Acad. 6.
). Vol. 3 30730, Pe. 5137,

4 Fanamic e, 3 U 3 pew ollnenid, 3 v Crngon, 104
AR g v oty d b

Lockingion, W. N. (1876) 1877 “Descripions of 17 new
speies of crustacea” Proc. Calt. Acad Sdi. (1), Vol. 7.
iy

A, g s ko, bt sy pl 2 of e b

Nobil, Giuseppe 1897. “Decapodi ¢ Somatopeni raceoli
a1 D, Enrico Fota nel Darien, 3 Guragio, La Gusyra,
Porto Cabllo, oldn, Panaima, e Bol Mus. Zool Amat.
comp. R, Usiv. Torino, Vo, 12 (50) 8 pp. 1 ext .

Stmtopd, 6 Macue Gndia Poruiu mariomi 3.0, s
ey e o o et 3 A,
e P, sy T

1901, “Visggio del Dr. Eavico Festa nella Re-
ell Ecuador ¢ regioni vicne.” Bol. Mus Zool.
Rnae comp. R Univ. Torino, Vo. 16 415: 56 pp.
s f whic 1 ¢ e 1 Smtopd.  Notant 2 obers
St i o 1 e 5 oot e D ot
S T o e R moroghih
Rathbun, W. M. 1910, “The stalkyed crustaces of Peru
and the adjacent cont” Proc. U. . Nat. M, Val. 3
531620, 20 pls. 3 et g

AT T Pr e ot part o hic 5 el T
0 Fasimic Provine Hin ed Do

‘Sausare, M. H. de 1853, “Descripion de quelques Crus
1acés nowseaux de Ia e occideniale de Mexique.” Rev.
el mag de Zool (2, Vol 5. 354368, Pl 12, 15.
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Glycymeris giganteus Reeve
Rogers (3 S1) 1908, as Pectunculus giganteus. By infer-
ence: tropicl Amcrica nd Gull.

Supettly s 03 i Venerd.

Nevicule mutabilis Reeve.
P.and L. 1952, p. 141, 1 A muteils Sowerby, abun-
dint wnder rocks, La Paz and Cape San Lucas (outh o
Panama)

Pul Ret, 0 minte i e o 5t . L, B
S a1 Mt Pt Henc gl 1 1 ssbers
P e G

Navicula pacfice Sowerby 1855 s
The clongate, o

G.and G 199, . 143,25 Area (N, paciica. Scammen's
Ligoon to Tombis, novh Fero.

Band L 1952, p. 141, as drc paciice. Rare, under rocks,
LaTas, Guaymte.

e Toon W Conepis B

Pa—
Family diagnosson p. 144 G. and G. 1952

Atina terculose Sowerby. Htchet i,
P.'and L. 1082, p. 140, 25 Pinna tuberculosa. Mud fia
LaPa.

che e Token 1 Ls Fa 208 prooaly st Concepion By,
ol cheehere-ne e (6 e e tno 5 1 56
S cmens ver nt g iy,

Pinna rugosa Sowerby. Hatchet clam.
P.and L 1682, . 140. Mud bars. Guaymas and La Paz
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Baker, Fred and V. D. P. Spicer 1935. “New species of
molluks of he genus Triphora” Trans. San Diego Soc.
Naw Hie, Vol. 8 () 3546, L.

o 43
il G. Dallas Hanna, and A M. Srong 1928

Some Prmaorctinwr from the Gl of Califormia.

Proc. Cali. Acsd. 5. (4, Vol. 17 (. 205246, Pis. 11

and iz

53 s, sty sl man of the s, o the Actemys

TG i, i o e 1 ek sivivs o o7 Pors

1930, “Some Risioid Mollusca. .. and
Some Moiluca of the Fasey Errosaions from the Gull.
of Calfornia." Proc. Calit. Acad. 5. (), Vol 19 ( nd
5 2556, Plo 13,1 text s
27220 1 i il oy o e s, i e
1955, “Some Mollusca of the Faiuis Cent-
OrBAE, ConronL and CrctosTaTon from he
Gull of Caflorni and sdjscent waters Proc. Cait. Acad.
i (), Vol 23 (15): 21724, ls. 1723,
i capethians of the Acsdny, from Cpt. Forers oo,
L ERTER e Honraion o P
1058, “Coutnmstiioas. from wester Mex-
ool A . Vol 2 1 31554, .
i
24 pcin.rany e, sl 25 i el oy
o T phtegaphe o 1 e
Bartsch, Paul 1907, “New mallusks of the Fasaey Vi
Lot from the west coast of North America” Proc.
USNM, Val. 2: 167176, 11 text fgs.
sl e sy 1 o 2 e, vt v o Fewsdor, Cape
R Eeb e, Oy s P Lo 0 . Ao
1917, “Descriptions of new west American
marine mollusks and ot on previouly descibed forme”
Proc. USNM, Val. 52 637681, Pl 4247,
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Fisrela rugose Sowerby.

P 125 P. and L. 1952, “on rocks between tides,ofen im-
Bedded amongsigae Cape San Lucas to Cenral America

Pl et G s Pt et 0 o Thern

Sorsarasauy Presoctossa

Fascy Evimonunas, Usually smal smais, None taken.
Surmarasay Graasoctosia

Small snails, in the Faviies Mriawgiiinns and Prax

Samatinas. None taken.

susouny: Port 1

Koot 90 species of sheled snsil, exclsive of the Tect

ranchs, have been determined 45 3 reslt of our short

survey but this must ot be regarded 25 an index of the

Fichnes of the Gull Gastropod fauna. A conchologist ol.

ecting over the area we covered, undoubiedly would re.

e 33 many specics, even vithout dredging. In the

it plac, we paid o especal uention o this group. We.
ook no dead shells, and we restricted our achviic en-
el 1 the inceridal zome. B most imporiant, we ook
5o very small or minute specimens, thus awomaically
Clminarin theseveral famis in which the geatest o
ers of speies could b expected. However, 1 seems likely
that we procured representatives of mos of the common,
and obvious larger shore animals in the group.

From our findings it would appear that, although the
Gull may well be among the richet collccing rounds
foehells i the whole worl, ew Gastropods asume here
he importance of Littorina, Tegula, Thais, and Acen-
thina stomg the Calfornia coas, Thére are several pr.
ety huge conches, murices, <tc and many other indi.
vidls lrge by California sandards, and 4 considersble
Varit of smalie shells But the tendency i, on the whole,
toward great numbers o speces with fow individual per
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Clark, A, HL. 1950, “Eehinoderms (other than holothuri
ans) collccted on the Presdendal Croise of 1935 Saich
Mic: Cal, Vol. 95 (11: 18 pp. 5 pls.

R A T e e
Ophisneres rooseelt), 30d 3 nev idarid wrehin. Good. too-as.

Clak, H. L. 1902, “Echinodermara.” No. 12 in “Papers
from the Hopkins Suanford Galdpagos Expedition, 1598
1699." Proc. Wash. Acad. Sc, Vol 4: 521531

M6 odividust n 2 pccis fo he Gadpagn, noe o, oy
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solely in the north. This was originally assumed by Dr.
Berry t0 be Onchidells binneys (lometmes Onchidielle)
[Stearns 1898 (3531, with oo totohg. 12, PL. 50 iden.
ied with O. carpenter (Bimney) 1860 by Sicarns 1678
(§T-8) since it came from the same region, San Franci.
i, Las Aniras, and Angeles Bay, and sinc it fuicd
the desciption and habita, "under stones a¢ low ide
overlapping, very abundant” Dr. Berry, howeser sug.
esed that we consult Dr. MacFarland in the mater, who.
furned our material over 1 Dr. Hanna, to whom we arc
st for the following determination:

Onchidium lesic Stcarns.
per description n Stears 1598 (§5-32)p. 39, with good
otwillusration 35 g, 2 and 3, 0n Pl 31 rom the Gali-
pagos ands.

“Thee s an important consideration of these cuious semi-
ertestial pulmonates, concerned, howeve, solly with
Chilean and Magellanic specios, with bllian lthographic
llustraions, in Fauna Chilens, 5 fllows: von Wisel
Dr. Kur, 1805, "Beiuige sur Anatomic der Gattung
‘Onchidicla” Zool. Jahebs Ab. £ sy, Supp. Vol 4 585
&40, P 3435,

OF ihe Oneids, common in Arctic and Amarctc vaters,
o are known from the Galdpagos (brought there pre.
Sumably by the Antarctic Humboldt currenty one, Onchi.
el stcindachneri i Sbundant; and the oiher, Onehi.
i edici—-the. species we Townd 10 common in the
Gulf i rare. The only specis reported heretolore 35
Sbundan in the Gull has been Onchidells bimneys ap.
parendy, therfore, o species occur commonly n the
Guil, 0. binneys, and O. letiet which sees o have mi-
rated upward from Galipagos Our procuring of only
e Tater mut be aeributed to chance, o 10 the collct
ing of slected specimens.

12 o more specis of naked Gastropods eem to have becn
aken. durin the course of out short survey, al long
shore in the GuIf. There were 6 or mare seahares and
imilar orms, 5 nudibranchs, a ot of 1 opisthobranch,
and 1 pulmanate. The commonest mudibranch was the
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Ranges from northern California (at least, the miore fort 1+
crn ecords in the. st secm to have becn confused with
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Physcosoma sp. similar o agasicii
Would seem o represen the commonest sipunculid in
e Gl A snal ediion of agesrs, aben at Pulmo Reel
i interstice of the Tiing coral Pocillopore), under
oulders at Puerto Escondido, among rocks a Sah Carlos
Bay March 3031, and under Tocks 3¢ Puerto Relugi.
May turm out to b the true agasii, The genus s char-
actrized on p. 381 by Su6 1959 (§ 15).

Sipuncals muds Linnacss
There is 2 thore deseiption, not lusrated, in Gerould
1913, . 425, (§1-2), and a comprehersive account and
descipiion with toto photographs (1 fgs 3 and 31) in
Sub 1939 (§1-5), p. 965 of the ater gives the range a3
almost_ commopolitan. in temperate and.tropical scat.
Rickeus and Calin 1939 §Y-3) p. 229 report matrial
from southern Calfornia and norther Lovwer Galiforna,
with 3 good toto photogragh on p. 4.
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(1) Those distributed throughout the region: Heliaster
(vhich, Bowever, i surely arger and posibiy  lile more
Common i the south) and Pratara; (2) those more com.
mo in he northern part of the Gull: OVl (Echinasten),
Aetrometi, and Linckia; 30 (3) the more southery
{ypes: Pharia, Orcaster, and Nidorelia. The few localties
for Mithrodia were also chihyin the south. Luidia, Astro.
pecten, Acanhaser, i Leiaster were taken a only one
Tocaliy ‘cach. Puerto Excondido would seem to. be an
overlap area since abundant repreentatives were 1aken
hereof both northerly and southely ranging forms. This
was, incdentall, posibly the richest asteroid collecting
we have ever found on the entire Pacihc coas, 11 out
of e otal of 13 species having been taken here.

“The littoral aserid faua of the Gull would seem o
e composed entirly of tropical components; 3l the
iricen species collected were cither Panamic, unique,
or with IndoPacie alitions. Only three, Astromets
sertulifers, Astropecten armatus, nd Linckis colunbiae,
range as far north a sauthern California. None of the
others has been recorded nordh of Magdalcna Bay. Mith.
Todia bradiey s common in Hawai, Mithvodia, Othilia
(whic oceurs also in- the Adani), Acanthasier, and
Leiste, e genera of Indo Pacic complexion. Leiaser
is ks Tndo-Austalian (with Anhenca, & new speccs of
hich was desribed from. the Gulf by A, H. Clark).
Orcater is wopicopolitan, Astropecten and. Luidia are
commopolitan except in At and Antarcic waiers.

The completcneasof the seroid published reports, nd
Dr. Fisher kindncss in making acesible (0 1 his per-
sonal ibrary, readily permit & hisiorical summary to be
made o the work dane (0 dat on ths group i the GulL.
Panamic species arc mentoned by Lamarck 1816 and by
Bell 1810 4 1566, an el collectors during thes early
imes sent in many cchinoderms alo, mostly dred, 0 the
great museums and to the private abinetsthen in vogue,
Bt these were moy from poiats t the soudh—Mazaian,
Acapuilco, Panama, Ecuador. Tn the. i and sixics
o impartant collctions were made in the Gull and it
cnvirom, John Xanuus,  tdal observer starioned by the
United Sctes at Cape San Lucas, was both discriminating.
and sggresie in soological researches there. He himelt
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‘Benedict, James E. 1892, “Preliminary descriptions of
hirtyseven new species of hermit crabs of the genus
‘Eupagarus in the United Staes National Museun.” Proe.
USNM, Vol. 15: 125
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... 1902, “Desciption of a e genus and 46 new.
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Lty o o . Mgy o et ot
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oomhe i HiCallorn, dked oy e, ook
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g T, e e of e Pama o

1904 “The Panamic deep-sca Eehii.” (Albe.
sy 1691 Mem. Mus. Comp. Zool, Vol. 311 245 pp.
12 pls.

‘Compi epat o which the 1858 Bl M. Comp. Zou, Vo
ST reeteny sceon ety o, My dec
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e o k. it va et 74 thor oo
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Conchological lieratur of the Pcific com s s extsive,
and has aready been reviewed so cxperd

Jie need for 3 complec résumé, However,some of the
very best accounts, being old and ificult to procure, have
becn popularly los sight o, Furdhermare, Panamic papers
generaly have ot been cied in recent. biblographies
S0 the tretament ofthe Iiteratur siution i concholog-
al paper s Ies xtensive than the siandard common o
‘most oological wrding. Hence ic has been thought wisc
o include herewith, ciations and abstracts of:

(1) All the preponderantly importan accouns relting
o this ares ince 1852 which hive come 10 our attention,
however absolete or unavailable, and cven thovgh they
may have been lied in terature summaries which are
aio cied:

@ Pacific cosst molluscan bibliographics, or papers which
Summarie th Ierature ven though chifly @ the north
of the Panamic region. There are sx of these. Four re
fundamentally important: Carpenter’s 185 “Report” and
his 1863 “Supplementary Report Dall 1909, and Keen
1957, Two: Gooper 1895 for the Gull, and Surong and
Hericn 1959 fof Pansim,are of subsidiary bblographic
importance only: and

() Papers which, because they are recent, or extralmital,
o 0 Giscur 45 0 have been overlooked, have not beer
Gt in these lteracure summarics.

‘Accounts esential o the study of Panamic littoral mal-
Tusks, in additon 0 the six above mentioned, are thosc
of Adams 1852 (320 pp), Bartch and Rebder 1958 (18
p). Carpenter 185557 (352 pp). Dall 1908 (282 pp).
‘Dali 1921217 p. ncludes only those species whase range
includes points ator north o the San Dicgo reion), Gran
and Gale 1931 (109 pp. same limitatons, Okdroyd 1924
27 (4 pus. otaling 1187 pp., some limitations), Pilbry and
Lowe' 1952 (11T pp) Roges 1902 (185 pp, popular),
Stcarns 1894 (65 pp). Tomlin 192128 (38 ppy), and
apropos parts of Tryon and Pisbry's “Manual of Conch-
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Simple Tunicates
Fasany Prusaoar, Van Name 195 (§ V-109) p. 495,

‘Pyura sp. probably ne speces
Th s s diagosed on p. 495 of the sbove 1090 paper,

"o synonyous genus Hatocynthia on p.
Forsyeh, 1917 (5 V-104,

Fasc Ascionons. Van Nasme 1950 (§ V-105) . 450,

Aucidia sp. Probably ne specis o subspecis
Genus disguosed on p. 42, River and Forsyh 1917 and.
o p. 465, Van Name, 1950

“Larg, (05 . ong e s, waery g, s
i Al o . s S, 5 a8 P bt
e 2 e s o e (evonl oo

S
B

10 species were taken, of which two only were simple
cwnicaes and § were compavand. Hal of the tota repre.
sent new species or subspecies. Geographically thee are
‘one tropicopolitan or near wopicopolian, and 4 Call
formian Specis. OF the new speccs, at least two ae closely
reated o (posibly subspecic o) northern Pacic forms.
The wnicates therelore seem 10 represent one of the two
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Gliona celata Gran 1825 22 w3
de Laubenels 1952 (§A5) treats the subspecies califor
iana on p. 47.
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Haliclona ecbass de Laubentels 1930
e Laubenes 1952 (§ A-9), p. 117, rom southern Cal

fomia. Reported alsa by de Laubenicls 19%5 (S A).
P. 2, from Lower Californi, probably from the Gult.
Fusn Haucaosioss o he Onse Hacu . Nod i the i
permi o . Lo o Faiiy So e, and 0 5 v
B som o B e e h Mo Halcns o
copan Ly Anher exomple o snonsions deiboson, T co.
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S pemiis, . 41 §A-0), 4 Famama . 4 §A-L. vy
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FasaLy Sicauiowioas (Chamberlin 19193 [§]-5]. p. 89,
and Faml 1929 [§]-6. p. 101)

Bal
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Ewiation fewisi (Berkeley) 1939
Hartman 1959 (§-12. p. 50, 3 . hancocki sp. nov.
Range: Gull to Ecuador, sublioral 0 52 fahorm.

Eaviey Pouvoooniont (5. 853 [party] Acorions,
Chamiberlin 19163 [§]-5] s Faunel 1925 (3.6] p. 95)

Polyodontes oculen (Trcadwel) 1902
Haruman 1959 (§ J-12) .83, Lover Caliorni to Panams,
subintetidal 10 20 athoms. Wew Indics Monro. 1925
114 p. 575 repors the Iollowing collctor's notes by
. Crosiand: “Fort of pain Roadtead. Trinidad. The
speccs is unmistakably recognized by the biown black
Borders o the middle and poserio cdges of the clyra.
Head prominent, 2 long palps with white dots and a paie
of salked s which i lile could be protesded. from
ander he fst cyta almost ke thos of Strombus from
nshel - The s ae ircgular mases of simy mud
and mucs rather painied t cach cnd. Ao common in
Timon Bay. at the Atantic end of the Panams. Canal
Taboga Tuand, Fanama Bay. Anterior sl borders
dak boen ather than bisck, poserior clyura with black
borders, bt unmisabably (he same species 1 dhose o
Gincd Taontis 350 on the olbe s of the Ibmus of
Panama.

e Tty of s o, e 3 gy st s
I T S Yo o e e s oy

Fasany

RysorrTat ey Chamberlin 19193 8 -5) . 92
"and Faunl 1923 (§ )-6] p. 122)

Bhawania siver (Gravier) 1908

Monro 1953 (§]-16) p. 17: Taboga (Panama). The size
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Crostand, C. 1927. “Expdiion to the Souh Pacifc on
the . Y. - George, Marine Ecology - -~ Trans. Roy.
Soc. Edinburgh, Vol. 35 (5. 55153, 1 pl. 11 text 3.
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Diguee 1895, “Note sur une exploration de a Base-
Californie par M. Diguet, chargt ane mision par le
muséom.” Bull Mo, Hist. Nat. Pars, Vol 1: 2350,
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Hanna, G. Dalas 1925, “Expediion t Guadalupe sand,
Mexics, General Report.” Froc. Calit, Acad. S (1) V.
12°6): 5572, Map. i, 1519,
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less true of the northern half of

spocies, although this
e reion

Divergencsin he eporing and reviewin of his sec
o, ax compare wih he sandards we St fr oher
grovge, probably should b mentoncd. As with the Pee.
G pots emporal limittion prevnted  complet i
iion. W auempred mérly o provide reerences for
eearaphic rang, Synonymy, descipion, and. i posive,
oo it el st 0 s O i
5 cach mention of the iven speces in our ares. Unior:
el e wer ot avays abe @ do even ha. I the
Gaions prov fnadequate ot poorly chese, this should
e b party 1o th imposiiiy af ovr conmubing
imparant Hidatur without b exponditre of com
<rae s and ot in chaking o the counry: But
Sher all, the im hroughout this project b ben 1 pro-
e 2 source book rthe than 3 handbook, and merly
o pan the shechict o pickurs, o ¢ th It 1o ke
aterial fo wh 3 ktch avaTHble

Due 2o 1o pomendatural sandards in_conchology
Somenat o variance with thse apiyn 1 0thes grovgs
fome of the nformation ovdimary ymbolied i he
hing of animals may mox he avalable, Thar, i ocher
roups the e of the orgina i is parcnthested
b spocis i paced n g et than S to which
i war aute i th argiml descipion. Mosk of the
Suthorkiescomulied i this group 410 conform 0 his
oo, Grank and Gl excepted and we hav o choce
ot o Tl dhem i v srice back each peces 10

Increingy, ther ae ine papers ey avsilable,
iy vt xcelent lusatons, on he sl oseur, or
e Specis, bt on the larg, Sbviows, and howy form,
The viy ancs i which the waveler £ Tost kcy to b6
inercsed, there i ke acesibie information. 1 choos.
ing, sheeions, the commonet speie or lskaion we
may e sendering 3 sl vk 0 e rveer, sodens,
2nd gencral sologit

o 1t

The eographical analysis of our catch indicaes the tropi-
l silicions of the Gull fauna in this group. OF thee
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southern California records, IcCLrmovs, &re 60 Compesee,
2. the conchologica earch there s 10 ntene, thak
St and cxeme e are kel to b e 2
bertof e uns.

Y cxtends nto “Lawer Calfornia.”and 5 relited by
e Cotron Mand Scmmon's Lagoon Turle Bay rgio.
O e ot resching speces, 12 exend (o porhern.
Soh America (Guaysqu, Calipago, o norhern Peruy
1 esches Chie Many e recordd o frier South han
Panams

“The commonest rockyshore forms, e garbanao clam
(Fosiarc soida, San Dicgo 10 Panam). he delicate
Scached Tagnoman anomioder (Gul 1o Trs Maria,
Guires mexiana (Gulf 1o Central Amercy, Brach
Gomes mdifornis (b Gull “Nyilur appasendy e
Srced o this v, and Carditemers afins—he com.
o af them il (Magaiens Bay 1o Panama), are Al
rongly Panamic. Sft botom specis, Pinna Tugoia—
e Bacha (Gl o Panams), the st oo Feloniella
o upper and s (San Diego 10 Fanarn) the cxccd:

T onon A i Gpions sucicls San Pars
o nortrn. South Ameris). Macrocallt. spualida
(e i to Per,and Protothac rata (Turle Bay
G, have move moriher tendenccs, bt nly Chione
ucincs oceurs ommonty . sowthers Caforia, and
v hare ch relte G, el s 10 e e com
mon. Henc the ropcal aiadons, even hovgh not 1
arked 2 in oiher groups, are névehles iy pre.
Gominank O the Fammics he ropical Ancioa s best
epresnted, with § spodes and he ropica Povinar,
ebcnoniogs, Priaoas, i SroNoviiods, panly o nox
st il epresented o Pcie Unitd St shore, e -
portntfestursof the Gult fan.

CLASS GASTROPODA
Swruizo Gasmaoroos

Baker, Fred 1926, “Mollusca of the famly Trinionioss”

Proc. Gait. Acad. . (1), Vl. 15 (6: 225239 PL. 2.

From he Ackdmy' 921 Gul Expeion. 11 specs and s,
AL 10 e s (g w3 s Gond e
s of s b ipt
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§U-IST Pemtler, X. and A. T. do Rochebeuat 1004, “Sur v Octo-
pus nouveau de la Basse Califonic, habitant es coquills
des mollvsques bivalves” Comp. Rend. Acad. Sk Paris,
1 770775,

& cxnmpis o 0. digc . wre ket L P ot i
o e S R e o

§U-108 Robeon, . C. 1929, “A monograph of the recent Cephalo-
poda. Par 1. Octopodinac-” Brdish Museum, 296 ppo 7
Pl tox i

SU-I09 ......... Par L 1952 The Octopods (excuding the
o':,ma...m “Bricch Museum, 359 pp. 6 pi, 79 text

o,
fte e e o e
L L

e i e b stk The
eptiin Oothol sbesse ) e on . 0 rom G
T, 3 ay s o . ch e sy P

§U-109 Rochebrune, A, T. de 1606, “Erude sur une forme now:
velle du genre Octopus” Axch. M. Pacs, Vol 5 7586,
oy
Lpa—pp—"

§U-110 Thoumsen (néc Nicken), Ellen 193132 “Remarks on the

disrbation and systemic postion of Graneledone ver.
vucosa (Versll” Vid. Medd fa Dansk natuh. Foren,
Vol. 92: 203296, 1 p.
Menion of $ male Edone seacns rom doey v, Gt of
e By v i peroat commaicnon,goion 5y
e s o i s el s i i oA,
RS e i g

§U-110a Verrill, A E. 1885, “Desciption of two species of Octo-
s from Califoria.” Bl Mus. Comp. Zook, Vo, 11 (5.
117124, Pla 46,
i Ocopu bimacistu.





OEBPS/Images/stei_9781101148501_oeb_400_r1.gif
(spomges comprising the other) in which the Cali
o o o o s el Three
of e four commones Gull tunicate are Caliorian
o The commone, 4. calfonicum, i ai the o
o tunicate om Callormian dhocs, extends 3 et
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Dicgo arca (L. Jolla: The ti, Eviotom sy s mok
nestyslae 0 £, disphanes which b common rom o
Francico toSan Dieg Ani the fouth, Bovylotds dic
s, 5 vry sbuncdant in the San Dic a0, bt ot
Sepried 1o the nor.

"As with e sponges,the souther Cliornia collcor
oud lel vry k¢ home i the Gulf, the wopical
Tomms seprsening 3 minony in the tosl bt o
specis, vry much 3 minort) in total btk . being
ity il conin 10 the outher e 3 of the new
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e sponge i the . thae ¢ Kt 2 pecis af o,
Dt (V-1 and Costodpis 8 V-14) s esm:
e white and biack sporscs ropecivly that thy were
orid and abelod 2 ch i ou prelmipay allocuions.

Subphylum Cephalochordata. (Leptocardia)
The Lancelets

V201 Hubbs, Carl L. 1922 “A s of the lancelets of he.
world . Occ. Papers, M. Zool, Univ. Michigan, No.
105216 pp.
A reion, vith R o e il 1nd e 2 i e e
i b e Dot N cov, bt (05 Bt
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sand dredger at Chame Point, Panaia, p. 25.
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Holothusis arenicols Serper 1868

p- 364 Deichman 1958 (§ L), short descipion, range
Feported a0 slmon circumiropical: Philippines, Hawar,
West Tndics i shallow eaer afen buricd in the s,

Galdpagos, Central Americ, and Meico. There i 4 ine
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so, with the North Pacific or with Panama itself practically
zero. Only one species, Leuconia heathi, aside from the
cosmopolitan Tethya aurantia is common both to Mon-
terey and the Gulf. But between the 16 species reported
from along shore at Panama by de Laubenfels, and the 14
we took in the Gulf, there is not one single species in
common, although among the Echinoderms and worms
the conformity may run up to 50%,. Both in their northern
affinities and in their lack of uniqueness, the sponges dif-
fer from all other groups so far examined in the area. Just
why this fauna should refute the generalizations applic-
able to other Gulf animals remains something of an
enigma. Interesting is the fact that between certain sponges
and tunicates, or between certain tunicates and sponges,
there is resemblance so striking as to suggest mimicry.
Didemnum (§ V-111) may be mistaken for a white sponge.
Cystodytes (§ V=109) specifically resembles Chondrosia.
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only one of the 14 common species—Uca—being found in
both areas. However, a Panama collector would be at
home in the Gulf with this group, and students acquainted
with the crab fauna so far south as Ecuador and the Gald-
pagos would find here mostly familiar forms.
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clrences, specaly Dall 187, §541)
who deseribes  squid from the Gull; Boone 1938 (§5-4)
Who lss an Argoneute, Folypus americanas and bmac.
it Loigo diomedeac, and another squid, al but the
it and s from the Gull Less mportant cephalopod
e il be found in § 54,510, 511, 3nd 522,

scxvowtsoe: For the following identfcatons, for
e securing of the Octopus sp. photographs, and for
checking ove this porion of the phyletc ctalogue, we
are graetul o Dr.S. Sillman Betey of Rediands, Cal
Tomnia

Two juvenile Ioiginids, a5 yet undetermined, and pos-
ity indetcrminable becawse of thcie immaturiy, were
aken a5 minute pelagic quid a¢ San Lucas Cove, south
of Sanca Rosalia, auraceed 1o the light hung overside
O night anchorsge.

Lolliguncula () panamensis Bery 1911
Berry 1911 (5 U101 p. 100, xc. good toro-igures, Panama
and Ecuador

Jipinese shim, deder of Gusyeo. Av s vt dinguined ron
B e STt T opiens e e =
friryiyod
ool e o e ko oy sined’

Lolgo opatescens Berry 1911
Berry 1912 (5 U-102) . 201, with good totoil
on . 44145, recorded from Puget Sound (0 San Dicg,
Token in e quaniy. it the shoe Lollgucul pumemens
e T St i o G A

Octopussp- % s 2 v
Dr. ey s been unable to determine this specics, the
only actopus collced other than the several Tepresnta.
ives of bimacultus, below. A large smooth speces aken
i 3 cavern under 4 pile o Tocks on the sand fats of An-
gele Bay.
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Shoemaker, C. R. 1916. “Description of three new species
of amphipods from southern Caiornia.” Proc. B, Soc
Wash, Vol 20 157160,
s cromens, Ampeis e, sud Podocaapis concens
e S o, s e g
1925, “The Amphipoda collcted by the US,
Filherics Sicamer Albatros in 1911, chicly i he Gull of
California.” Bull Am. Mus. Nat. His, Vol. 52: 2161, 26
precgiy
16 spcin, o which e new. My aptred by el igh ¢

e g I the Gl g Ty o ot sgpen
o i) Mty deil e BT

1926, “Amphipods of the Faseity Bareiont in

e calecion of the Unired Staies Natonsl Museum.”
Proc. USNM, Vol 68 (25 26 pp. 16 ext i

e e o e, e 5 o s

1952 “Notes on Talorchesta frits Stebbing.”
Journ. Wash. Acad. S, Vol. 2 (). 18118, text g
o Ricn maeril, ddin lore mtore s nceiado
enduion o e ol Scbing 19 S
1954, “Two new speccs o Corophiu from
e st const of America: Journ. Wash. Acsd. S, Vol
24; 35650,
On i idpresd in shallw st hroghout the Pare s
1985, new specie of smphipod of the e
Grandidireln and 3 new record for Melta nitids rom
Sinaloa, Mexico.” Journ. Wash. Acsd. S, Vol. 25 @),
571 ext s
P M ing i, e e e Mt b v
i, 2nd Conians. Cond s s s 40 vy
1958, “Thce new specs of the amphipod
enus Ampithoe from the west coast of America.” Journ.
Vash. Acad. S, Vol 28 (1) 1525, 4 tex figs.
Incidin oo P peci, 4. plumio.

Stebbing, T. R. R. 1905, “Amphipods from Costa Rica.”
Proc. USNM, Val. 2: 025031, pl.
etk s, . 3. o o h b s e
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Anaptycuscormutus Simpson (1860 1662
Rathbn 1925 . 378, oo g 4 and 5, P 134, 30 5. 1,
PL 25, Gulf o Panama.

P Mo Rec. Al with the e cam Pinns 3¢ G
o’

Mithras areoletus (Lockingion) 1876 (1577).
29 w1
Rathbun 1925 p. 433, o105 , PL. 151, San Diego (doubi-
ful), Gull o Fanama.
The commanes st decosta o sider b encouerd o the
G oy S frm T b S, S
R R B o o
= . -

Mithres sonorenss Rathibun in Glasel 1955,
Glasel 1933, p, 358 (§ R good totodrawin 35 .
Yon P24, San Pedro and Mirasar, Sonora.

A deortor s ke nly a1 e oy, orondo ok,

Teleophrys crisulipes Scimpron 160,
Rathun 1925, . 141, towogs. 1, 2 and 7, 1. 159 and
.7, PL 202, Gape San Lucas to Fanam.

Take onyonc, ¢ 11 Mogae,

Aicrophys plaryioma (Simpson) 1860, i 32 ri. 6
Rathbun 1925 p. 497, totfigs. 1 and 2, PL 176. Lower
Galifornia. (probably ot known north of the Gulf)
Panama.

Under 1k ¢ . Lobon,Expis S, T o L Po, E Mot
Corenas v, Groaion Dy, Fusi elaio A 1o
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18 P. and L. 1962, “on rocks and lowest tides"
£in Lucas and L Paz o Panama.

St specmns ko e s . Lok, i Suo
i i o B i gt

Cape

This biseriais Blainille
P19 P and L. 1952, 2 Puspure biseilis,"on rocks be-
Eveen tides, ot rare” Guaymas, La Paz, and Cape San
Ticas to Central Amric,

e i Lo s o o Tiwren s o o G,
7. cntriguadrata Ducos, P
Fourpronged Rockahell

Fairly common on the rods at Cape San Lucas. Among
boulders 3t PL. Lobos on Espirica Santo Jland. At the
south end of Tiburon Iand: On the rocks at Fort San
Carle in Sonora. Gabriel Bay on Espiricu Santo iand,
exact ecological iche ot certain, but probably on rocks
amang the'Toos of mangroves. One of the most wide:
Spread o he ypica Thas, b nowhere common

Theis (Trivutus) plancspi Lamsrck.
Masked fat i 58 i85 avo d
115 P.and L 1032, “on rocks a¢ extrern tde, very rare.
ape san Lucas”

T e e e e sene. I e Pt
e 1 s o i e s Fon i L

7. riangularis Blavile.
P 110 P and L. 1952, a5 Purpura triangularis,“on rocks
betwen'des, raher rare;” Cape San Lucas o Central
Ameria.

i o o s i o, S e
. riserals Blainville.

P 119 P. and L. 1932, a5 Purpura triserils, “on rocks
Beaween tdes, common.” Cap an Liscas to Panaas.
Comman snly ¢ . Laho 0 Bl ot o

T. (Neorspna) taberculate Gray.  coton wi. 3 e, 1
P Exondidr  1igh clor phase ¢ Coromsdo iod: age 2t
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1905, “Report on the barmacles of Peru,col-
iccied by Dr. R, E. Coker and. others Proc. USNM,
V. 57: 6374, is. 1610.

Tvaclte porte (Gl Belms permiems . s, Mile
s e sk Gt cory o o ol
e o e P e P

1016, “The sesile barnackes Crurrons) con-
ined in e collections of the U, 5. Ntional Museur.”
Bull USNM, Vol. 03 366 pp, 76 pls. 99 tex s

1o st 0 s of e ve i pcime o b Favmic’
e Gy o o PO e
i it gty (i o Feh 7.5 .

SR EhefnRiT A

See sl ciriped iems testd in the general crustacean
papers ted on ur pp. 11535, especilly § M1 (Cano 1585
Which repors Balans intinabigum from Taboga iand,
Panam, B. nigrescens from Acapules, and. Tetracita
porosa rom Payia, Pera, and in the general mollusk
paper §5-42 (Herdein reporting Tetraclita guamora
milcporosa trom Malpelo s Coco Isnd).

acxxowtsooexa: The bamade idenifications sre by
Ira E. Cornwal of the Hopkins Marine Staton, Pacife
Grove, Califoria, o whom thanks are due alo fr in-
formation 3 to.the geographic disribution of these
representatves o this dificult group, and for acces 1o
iriped Teratre in hi peronal ibraey.
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Pibry, H. A 1981, “The Miocene and Recent Mollsca
o Pamama By Troe. Acall N Sa. Pl Vol 85 45
40,711, 5 tox .

Docibe, v o tap o, 7 see o Sighly ysovn
it gty e
B e S T
Pk, A, and H. . Lowe 1952 “Wos Mesian and
Conuri Ameican mlly ollecied by . N, Love,
1051 Proc. Acad Nat . P, Vol i: 5144 i
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Piliry, H. A and A. A. Olson 1955, "New mollusks
from the Pansmie Province:” Naudlus, Vol. 18 (3: 116-
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“The dificutics of preparing maeriahs of s srt
e feld, o with the nadequate aboraory fcliics i
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Tl that Hsan work s most necded.

CLASS NEMERTEA
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Ortmann, A. E. 1895. “A study of the sysiematic and
cographic disibution of the decapod Faviy Caaco-
Nioan Bt Proc, Acad. Nat. S Pl Vol 472 175197,
ow Aoaw 1 the Cacomma. 5 Famami tcin. 2 exes o
e vy e e,

Rathbun, M. . 1902, “Descriptions of new decapod crus.
acesns from the wext cout of North America’ Proc.
USNM, Vol 24: 55505

A sy of the A g rom Being St S Dig, bt
e el . R s
o e egon Chace 1957 575D, s
Rioja B 1010, “Descripeion de un érgano sedforme en el
ercer masilipedo de'slguncs Pransiows” No. . in:
“Estudios carcnolégicon” An. Tnst. Biol. Mex. Val. 11:
20126,
o of P s o e U e
19405, “Observaciones sobre s aninulss de
g espciesdel género Pensews:” No. 4 in: “Extudion
arcnologicos.” 1bid. 267275,
Concrin the Pcc 1. ccdntl, .

... 10i0b. “La morfologia de 1as cerdas de Ias
eias bucales e s peneides (Crus. Decapy y s valor
iagnosico: Cienci, Vol 1 (): 11617,

A gmen stemcn of 3 st i mebad for A
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Rioj,E. 1941a.“Estudios arcineldgicos. VIIL. Morlolegia

imerpretacion del petasma de os PRAALIONL” AR, T

Biol, Vol 12 (1): 199221, 2 text fis.

e iy, P ot Twang iy
ol e i, gy

19411, “Esusdios carcnoldgicos. IX. El macho
oo e Penacus venname; d s cosas del Pacic de
Mexico™ An. Tnst. Biol, Val. 12 (1: 223229, 5 text figs
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Heriein, L. G, 1925, “Therecent Prcmunas.” Broc. Calt
Acad.S. 1), Vol 21: 301328, 2 ps.
12 pls 1 Panamic specien,ad 1 oo, sy ncddin 2 e

ks a4 e e oy o e ot on
G Fapation Cond o Mesaions:

Keen, A M. nd D. L. Frizell 1999 “Mustated Key to
‘West Noveh American Pelecypod Genera” Stnford Uni.
versiy Pres, photalit, 28 pp., many ilorations.

Alhosgh concrd prey with exr il o, hre

e e o e o o e b oo

SoatRyen, T. 192 “Pelecypods from Floreana (Sancta
Maria, Galdpagos Isands.” Medd. Zoo. Mus. O, Nr.
27: 318324, 2 pls.

19 s, o i o, Sece fareeni b i,
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scxwowsspoe: For decermining the folloving ma-
{eral, for help with the iteratare, and fo inormation a6
10 geographic distibution, we have to thank Dr. Barsch
and Dr. Reuder o the Diison of Mollusk, United Saies
Nacional Muscurn, Washingion, D. G. To Dr. Rehder we
owe a spedal deb. of gratiude for bis checking of this
Secion in manusrip,

I will be noted that the matrial collected consss oy
of specimensliving ¢ the tme of captur. No dead hells
were colleced. Hence there can b o confusion with
cmpty shells cast up from decper water or collcted sy
from e environment normal fo the living animal.

I the species involsd i cited in Grant and Gale 1981, o
ciaions previous 1 that are listed, and only Pilsbry and
Lowe 1952 after tha (chiel for collcting notes,since in
s cae the report was wrien by the person who did the
Feld work) and the lter reerence ol for Gul stions,
extensionsof ange, ec
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Pachycheles panamensis Faxon 1895. i 29 ¥ic. 2
Equils (scording to perional communication rom Glas
sl . sonorensis Glasel 1936 (§0-0) p. 29, from
Sonora listed als in Glasell 19572 (§.Q-6) p. 86 from
234 fathoms coral on Arena Bank. Faxon 1695, p. 71
(§ M) with towo-igures 2 and 2a, PL. 15, 1 ovigerons
female from Panama. P. 601 Rathben 1910 (§M-14),
recorded from Panarma, Bahamas, and Ecuador. Total
range compiledfrom above: Gulf of California t0 Ecuador,
Bahims.

Pechycheesstimans (Lockingion) 1878,

Lockington 1875, p. 204 § 0-9), no
and San Joé Ll in the Gull

jon. Mulege

T —
or o i s Conepon By

Pchychetssp.undetermined.

it porcinids o ol R, st viththe e ot
s

Petrolisther armatus (Gibbes) 1650
Bogse 1951, p. 151 (§0-1) with good totodraving ar
i 6, range: Florida to Brail in' the Atlantics Lower
Clliornis o Galdpagos and Peru on the Pacfic, snd in
the IndoPacfic

A e tbone prcin s ke 3 1 Mgt 30 3. Cocep
ey

Petrolisthes edardsi (suussure) 1858, v 225102
The Boone 1931 (§ Q-21) tem, p. 152, with toto phoio-
raph 2 fg. 7, was incornealy determined according (o
2 perona1 communication from Glasell. Range: Gulf
o Ecuador and Galdpagos.

“The et vry B b e 5 Cope o Luca.

PetroisthesgracilsStmpson 1850 (1852). vt 29 vic. 4
Schmice 101, p. 181 (§.0-10) with wotoig 4, PL. 52,
rconded from Monterey, Catalina lland, and Guaymas.
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ACKNOWLEDGMENT: For identifying the specimens men-
tioned below, for the gift of literature, and for much
previous co-operation, we have to thank Dr. W. R. Coe
of Yale University and of Scripps Institution.

‘We took only a single species in the Gulf:

Baseodiscus mexicanus (Biirger) 1895.

Pp. 261, Coe 1940 (§ G-1), good toto-photograph as fig. 24,
Pl. 26; Gulf of California to Colombia and Galdpagos,
shore to 100 M. or more.

Representatives of this large, spectacular, and common form were
collected at Pt. Lobos on Espiritu Santo Island under and among the
boulders, on the sand beach at EI Mogote, and on the rocky shore at
Angeles Bay, and were scen clsewhere at several points. From our
experience and from the reports of Joubin and Coe, it would seem
that this is the most abundant Panamic nemertean, indeed the only
one that can be counted upon as occurring ubiquitously, and that
it is equally common in the northern and southern portions of the
Gulf. Coe records specimens up to 4 M. in length. Most of ours were
under 12", The color is variable, usually vivid, with numerous nar-
row white rings encircling the body at irregular or regular intervals.
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FAMILY SANGUINOLARIDAE (PSAMMOSIIDAE)
‘Familydisgoosison p. 391, G. 30 G. 1931
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Tagelus offinis . 1. A
[yt T ———
i o Montjo by, o aken e Gy

e et o s o o L v

‘A small Paphiaik form from Angels Bay sand s e
‘mains sl ndetermined.

42 species of Pelecypods are secorded sbose,all fom Gull
hore, nteridalor sghtly subidal. Geographic informar
tion s Iacking on he above on Osircs sp. Macoma sp.
and on Semele corugats (3 $-25%. On the following T
ported by Pilibry and Lowe from the arcs beweeh the
Uil and Panara, we have only thee records with no
e informaion: Fugleis ilota Sowerby and Navicula
mutabils Reeve of the Ascions, Pinna rugosa Sowerby
and Arina rubereulon, of the PI<iowr. Isognomon 2 spp.
o the uoosovonious, Borulina opjex and Lihophags
aristata of the MuTiion, Chama cchinata and sguarmu
76 of the Canoionr, and Tagelus affois C. . Adams of
e Shctiouieat (Pasoiosions). Howevce, on the
Tater group, we can asiume that the materal s Pamamic
only. v i the specis oceurred in the ovelap or
Norih Temperate rovines, hey would have been trcated
in Grant and Gale 1991, in Dall 1921, Okdoyd 192, tc

From the geographical informaion availabe on th 55
specic, i appears that ony 6 ar resyice to he Gull,
“Chvea mudiconale) cxinds only 10 she Nordh (0
Newport Bay in soubern Caliorna). 18 exiend from
e Gull (i one case including Magdalens Bay) to the
south, and 13 extend bl o and south. OF the 13
xtending both orls and sout, none overrcache the
overlapsretchesof the Panaaic . the orth; & seac into
Southern Californi. But t et o of thcse, Taet sub.
gusdreis and Felaiclla s be very uncommon in e
Southern Caliornis region, which Teprsent the ot
ortherly extemion of heir range. Tares is ot included
i any of the prsent Calforia s, and Feanilla was
recorded morc of Cape San Lucas aly since 1901, The
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90 common species, 11 could not be found by us readily
in the Hierature. On cerain others, we coud find no
diret satement of distibution, but assumed that theis
‘nonappearance in the very carfully workedout Cali.
formia manuals and in aviilable lists of the norhern
Tower California region, meant that they failed t range.
nordh of central Lower Calitornia. 1, sivlarly, they were

e Stron and Herlein, and in the Pilibry
3nd Lowe Panama T, we asumed them t be not com.
‘mon at that point. On this bass, and uilzing what posi-
tive dta could be had from Gran and Gale, e, we rate
the 70 appearing in lists accesible 10 us a1 the time we
wrote u this group 3 folows

Resticed o the Gul n
Ranging rom the Gullsouthward. 2
Rangin (rom the Gull northward ]
Ranging both north and south. 15

O the 20 whih range noth of the G, 1 is reconded
Smply 2 rom Lower Caiforis 5 i 0 range: northof
e Cudon Tiand cmplex; 1 extends a i aine 1o o
Marin Idand. Not incuding 3 doubiul repors, & exend
o Souther Cllforias 4w eporied. o Monterey
Bay 1 from San Francic and o he Crteens G
Trnidad arc; none of thee 9, howeve, 5 conmon
o of southér Cafonis, e with one o i xctp:
o, i r repoiedfrom 3 gl northr record Sach

"The shelled sl cmphsine notably the fauna die.
ence between th nohérm and southrn part of e Gult
O the 90, the great majority, 5, were taken outh of 3
K draws from St Rl 1 Gusyrss, o wire marke
ey commanes south o tis ne. 15 wese ound in the
ort oy, o were o ange and more common in
e norh. Only 23 aceored ity in the north
anit South. In ctual G work, the collecor . Angees
By or Pucrto Refugio will noe 8 dflerence even more
tring, i comparing hi pictre with hat go o Pulmo
R o at Expri Suo iand. 1 the nor the mumber
of s s ity Tited, bu thers ar great nmbers
o individuals, while he touth, wih s muliudes of
Species, has prokably no disproporionate bulk of smaie
Bocause cach specis vl e ke i only one o 6w
cxampies.
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. 1869, “On some new and impertectly known
chinoderms and corais Proc. Bos, oc. Nat. Hist, Vol
12 351.500.
3 scrids nlding Gy s § cinid, d i
B et i e e b o s
70, “Descriptons of cchinoderms and corals
iiom e Gulf of Calforia.” Amer. Journ. Sci. @2, Vol
49 (whole number, Vol.09): 93100,
Decipions f an surod 30 7 i wih o f ahers
1671, “Addidonal observaions on_echino-
v, chicly Trom the Pacifc coast of America.” Trans.
Gonn. Acad. Vol. 1: 568505, Pis. § and 10 (pa).
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15715, “The echinoderm fauna of the Gl
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and south. Rickeds and Calvin 1959 §V-3), p. 207, vich
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Haminoca srongi Baker and Hanna 1921,
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described three starfish. But most of his echinoderms, and
ihos collcted by a Cape. Pedersen at La Pas, wee de-
sribed by Veril in 18571, ogether with a grea lot of
more southern materil forwarded from nordhern Peru
and from Panama by Bradley who seems 1o have been
mployed by Yale Universiy for tha purpose. From vari-
ous collecions 1o that dau, Verrll 1871 (§ K-15) had
Considered 16 Panamic aserids,of which about 15, pre.
sumably lioral or from. the i
pearl divers, were from the Gul
Eieroids have been reported. upon between. then and
nore, but otherwise it has been only during the past few
years (although the Albatros Clark 1913 and 1925 papers
reported 1921 Panamic forms, only 11 of which were
Titoral and only 9 of which occureed in the Gulf) that
collecting has been done again on a large scale in his
region. The Bingham Expedition took 7 htoral Panamic.
aseroids, butonly 4 of these were n the Gull. The Zace's
take (Zicenhenne 1987, H. L. Clark 1910) was 2021 and
I3 Panamic sarfish, b none of the later was in the
Gulf,and of the 19'Gulf specis reportd by the former,
only 7 were littoal. We seem to have taken all but one
(imphiasir)of the preiously reported shore forms.
Finaly,the asteroid reports from the Hancock expedic
tions az sl forthcoming, seven ears or more of comb.
g the waters mosly o dhe Panamic Province, some of
i the Gull, I this dat could be presented coondinate
to Fisher' 19111950 monograph of the form north of
Sin Dicgo, they could comprise & much needed revision
and collation of what is Known today of the Panamic
asteroids,picking up just where the above mentioned work
Teavs o,

CLASS OPHIUROIDEA

Clark, A 1. 1921,
sla from souhern Caliornia.” Proc. Biol. Soc. Wash,
ol 34: 108110

o o, 0 o posibly Famamic

Clark, H. L. 1915, “A remarkable new brite st Po-
mona Coll. Journ. Entom. ZooL, Vol. 8 6166,
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Stres, T. H. 1877, “Conuibutions (o the natural hisory
of the Havwsian and Fanning llands and Lower Calr
formia” Bull. USNAL, Vol 3 172 pp. no flusration,
Crues s o0 p 105, 1 sion o b Brachyus, hre s
Srocirs, s, & Eupiis 1 ey |y 1 s
0o ' ) i & cofeps, k. i Lowr Colfrr
e e e T s s P

ORDER AMPHIPODA

Holnes, . 1908 “The Amphipads collcad by the U.5.
ey ooy wrbpe progheped
of o Amercs. . Froc, USNA, Vol 36 480345,
priverta

1 s, many of hem new, ke nly ot sowhem Calfornia
T ok er n o e 10 . Ghers
e s s omd e b S, 20 o o
i ety o o .

§M-201a Schellenberg. 1958, “Litorale Amphipoden des Trop-

fschen Pasips” Kongl. Sven. Vet Akad. Handl. 3, Vol
16,6

St hough (e Moo of M. Shacmer of the Unied Sones
o .
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Neanthes sp.
Genus treated as a subgenus under Nereis in Fauvel
(§1-6) p. $46; 2 3 genus in Hartman 1935, Univ. Calit
Pabl. ZooL, Vo, 13 (i) 1982

To it 3k pelagicly ¢ Sun L Cove with the P
e e,

Perinereis sp.
(Gens trcate on p. 352 Fauvel 1928)

ST i Gt v 34 or 25, 100 by lghe hung over ide
g e g 3 sborag

Platynereis agassci (EMers) 1865

Hartman 1910 (§]-19) p. 231: numerous specimens a5

Uneineeisagosis. Range reported a5 from Briish Calum:
hore t0 90 fathoms,

Platynercis polyscalma Chamberlin 1019

Hariman 1910 (§ ]-19) p. 229; numerousspecimens. Range
reported as wopical Pacfc, Indo-Pacific: pelagic 1 15
v

Numereusepitcionsor eroners foms were sk pesgcly =t
Dl by e Bons et 1 Commpion B st
e R et -4 ot

Fasity Giycrnioas: The Proboscis worms.
(Chamberln [§ 5] p $43 and Fauvel[§ ]-6] p. 381

Ghers divnci i 1503

man 1910 (3]-13) p. 246; one specimen from Mis.
o iy, S D R New Eoghnd comt st 1o
(Cape Haeras; Southern California; shore o 633 athors.
Baroviag i the sody mud-Aats of 1 Moo, 04 sgin n the
S of S L Cond it 5, 190, The 5 o 5 prosscs
s appet fobe e el o he vry oseal s
g (Rikets i Cin [§3-3)p. 19 st tured e o
1y i Collfornin et wherd hey 5. vkl
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Octopus bimaculatus Verrill 1883.
Berry 1912 (§ U-102) p. 278, good totoillustrations on
PL. 34; range: San Pedro to Panama. Ricketts and Calvin
1939 (§ Y-3) also has an illustration as fig. 5, PL. 21 which
unfortunately shows only one of the two spots, and. that
not very clearly.

Al the octopi we collcted except that lsted above turned out 10 be
‘examplesofthis species, common in southern Califoria and northern
Lower Galifornia, There was also an octopus scen but nox capuured
at Pulmo Recl, which could not therclor be determined, Presrved
specimrs, however, from the folloving localiics were checked. a3
Bimaculatus, the characteisically twospotted speces; La Paz, San
Carlos Bay, Angeles Bay @ specimens taken on the rocky flas), Puerio
Refugio

MRy
In checking over our result, it becomes apparent to us
that we failed to get a representative cephalopod picture
of the region. In an area presumably ideally adapted to
these animals (1o octopi especially for which the Gulf is
noted) and where even the most cursory collecting, such
as that of the Bingham Expedition, turned out 5 species,
‘we xeport only 2 octopi and 2 or § squid. Why this should
be is hard 0 say. We covered the region fairly carefully,
considering the time limitations, and devoted a fair pro
ratum of our atention to this group, capturing, with one
exception, every cephalopod encountered. Of our few cer-
tainly identified species, the octopus i definitely Panamic,
reaching in southern California its northerly limit. One
squid is northern (occurring to Puget Sound), the other
ranges from Guaymas south to Ecuador, both species,
strangely enough, having been found at the extremes of
their respective ranges, the one at its northernmost limit,
the other being by these reports extended many hundred
‘miles to the south.
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. 1908. “A new amphipod crustacean, Orches-
iidea bioiley,from Gosa Rica.” roc. USNAM, Vol 34,
24144, 2 ex fs. 1 pl.

I s der e ¢ Puses Arcss o the e ot

Strces . H. 1876, “Pelagic Amphipoda.” Proc. Acad
Nat . il 1878: 216290, 1 p.

Mol b sy he iy Oxvrms of the Hormmes,
ST Gy o e T o T
ke e ot by o o g e S s g
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‘Woltreck, R. 1909, “Amphipoda.” Albairos. Bul. Mus.
Comp. Zoel, Vol. 52 3 145168, 8 pis. Devored <o the
Hyperiidea only, and hence to entecly pelagic forms
Irgely outside i scope.

§M-210a The Walker 1910 Peru paper (Proc. USNM, Vol. 38

e

s

62122 treats oy one specis, and that extradimital See
als amphipod items lised under Crusacea, pp. 4159,
speialy Hoimes 1904 (§ M10).

Five papers on Laguna Beach amphipods are cited on
p. 280 in Rickews and Calvin 1999 (§ -9, some specics
o which presumably may be encountered i the Pana
mic area. One of them, Stout. Vinnie R. 1915, “Studie in
Taguna Amphipods 1. Zool. Jahr, Ab. £ Sy, Vol
G530, with 5 tex figs. describes 4 speies we encoun
tered,and gives an nteresing picere of the amphipod
suuaion at Laguna Beach.

scxsowtssowmr: Fordetrmining the amphipods ied
o brcoapeation . s of e Weae
of s on gecgraphic diribuion, and for resdimg, over
i porion of he phyetic casiogo, we are. gacciol 1o
M. & . Shocmakir of the Divison of Masine Inverte
bres, Unitd Seates Natonal Museum.

Ampithoe plumloss Shoemaker 1958

Shoemaker 1958 (§ M-200), p. 16, Southern California 0
Ecuador, incuding the Gull. One record rom Brtsh
Colambia.
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pend on the apropos sections of Prat's Manual, which
Slmos endrely inadequae for Pacifc coast matc

o the necesarly incomplete information in Keep Baily
(i devotes only 8 pp. o the descrption of spp. and
‘which Iacks  bibliography): n Johnson and Snook; in
Rickets and Calvin: and in Oldroyd: in addition o the
separats lsed below (where th sparse Panamic ltera.
e apeciic to chitons s reviewed) and in the Rickews
and Calvin bibliography. There is o book or paper
whercin the average soologis can determine eveh the
commonest Panamic spcic, withowt doing work that puts
him on the vay 1 becoming 2 specialist in the group.

See alo chion references in the general mollusk papers
ited i the “5" sections. There are but few papers dec
Votedspecially o chitons,this group having been reaed
{especialy in the arler iterature) with th shels o in
connection with the Gasteopods. OF the more recent Pana-
mic general mollusk papers,chitons are menioned impor-
andy i oy a few. Baroch 1938 (§5-9) i Nuttalns
fusa’ Caspenter, from Cedros Tland (p. 15), and. two
hiton (Radsia) species rom Galipagos,p. 17.

Boone 1928 (35-4) p. 17, mentions Lichnachiton con-
spicuss Carpente, from Concepeion Bay in the Gul
Toone 1038 (§5-4a) it 3 speies of Ghiton from the
Galipagon, p. 20020,

“Amang the decpwater forms, 8 few shallowswater chi-
tonsare mentioned by Dall 908 (§5-11):pp. 355.5, Gl
tochiton periconis n. sp. Chiton sp. and Lihnochiton
optiodermia . sp. He aso liss on p. 19 4 spp. including
Chiton siokess Broderip, and Iichnochiton fectinulatis
Carpenter from Panama Bay shore—the former being
found again on shore at Cocos (p. 437).

Lo, 1635 (§5-21) lists 10 species, 4 f them undecer
mined, from 3 rocky point high up in the Gull on the
Sonora shore: Chiton virgulatus, ichnochiton acrior Car.
penter, nd 1. clathrtus are mentioned as common under
rocks; Tihnachiton limaciformis, Calitochiton infort
natus, and Acanthochitesdiegenss Pisbryare reported 35
s commen, the frst and List on the rect—infortunatus,
under ocks,
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15011905 Bull. Mut. Gomp. Zook, Vol, 61: 420455,
Spit.
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oy i s 'S o ore ot

Hill, A. 1910, “A new genus of britle sars, Amphicon-
s A Hancock Pac. Exp, Vol 8 () 14, 1 pi

The sl 4. minuts o Gt 12 b s o P,

Liken, C. “The Ophiri-
dae (ilbatros 1891,) Mem. Mus. Comp. Zool, Vol. 23
@) 16 pp, 2 pis

b moc o te 8 sp. i re syt st from

McClendon, . . 1909, “The ophiurans o the San Dicgo
egion.” Univ. Calt. Publ. Zook, Vol 5 354, 6 pi-

& Pavaic e fovm. 0 el Pavaic 3 ety o
S s oy ey G oo S s
e cneaed by Nien 195

Niehsen, Eigl 1032.“Ophiurans from the Gulf of Panama,
Califoria, and the Strits of Georgia™ No. 50 in “Papers
from Dr. Th, Moremsen's Pacihe Expedition 191416
‘Vidensk. Medd. Ira Damk Naturh. Foren, Vol. 1: 211
316,42 text gores.
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255 Oldroyd 1927 (§5-25), Val. I, P, 11; Monterey to
Fanam.
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p. 122 P. and L. 1952, “beach specimens common at Tres
Niaria and La Paz; & ew lve shells taken a¢ Cape San
Lucas

P e oo .t s Lt Bt
D B T S T e ke

C.annettae Dall 1900, Brown cory. _coton v 4 o, 2
P. 752G, and G. 1931, Gull of Calforia t norihern Peru
P. 122 P.and L 1933 “under rocks between des, living
Crarmples ot common. Guaymas; L3 Par; Cape San
E=5

Token i . b . Lo o Epci St land: e
S e T e e

Fasaty Stiosaioas (p. 755 G. and G. 1981)

Stromius galcatus Swainson 1823. % w5
Giane Conch.

756 G. and G. 1931, Gulf o Panama.

. 122 P.and L. 1952, “living just below the low ide line,
ot comimon.” L Pa to Central Ameria
e e o B, e th mies
oeoe T o oo Compion By, st
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Fasiy Lervortantar (Bock (§ F-1] p. 167 and Hyman
[5¥4)p. 7).
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Shiockopiana pleniBock 1913 .
Ehuas Leptofions caiomica Hcn 197, per . 179180
B 109 E-D, from Momirey Bay nd Galipagon
o

ot vih e Gosots,rdy st Tiesn
One o e addidonal specics,reminiscent of the super.
iy nondccie genes Lepiopiens, wes aken ¢
Nogoes o he et P Mo 4nd ¢ Pot San Caron,
Sono

Fawiy Puasoceaions (Bock [§F-
[§¥-4] p-477)

Specimens Iabeled “Planoceralike forms” we
e San Luca (snder rock below 0.0 ide lve).

p. 228 3nd Hyman

aken at

Favan Pssuoocasions (Bock [§ -1) p. 252 and Hyman
T§F-41 p. 84)

Preudocero .

Enirly undetcrmined mater
or mor aditions specics wastaken a1 San Carlos By in
Tower Cabformia, 3¢ Pucrto Retugio, and ponibly 30
other ations with some of . Bawwormns mentioned
Shove

Probably no Jssthan 7 species and. posibly up to 10 or
12 (ol one of which has becn identifed wich previowsly
Kanown materia) resulid rom our short suriy of the
common and represcatatve shore auna in thiv group,
Since 3 lrge proporion of thes will prove 1o be new
speies, liie can.be indicaed in the way of biologicl
o oofeographical summariing.

‘Species of Latocstus and of one o more Leptoplaids
were among;the most common and hracienic Snder






OEBPS/Images/stei_9781101148501_oeb_193_r1.gif
140

s34t

s142

s34

lerias at Puget Sound, and as & parasite of starish {cype
o wated) 3 San Dicgo (Moore, 190, § ]2, p. 245)

Fasny Dosvutrions (Chamberln 19192 [§1-5] p- 325)

Stawronereiscersina (Enlers) 1901
Hartman 1840 (5 1-19) p. 214, from 4 stations i the G,
shore 0 15 fathoms. Range: Gull of Cabfornia, and Juan
Femandes ofl souhwesier Soulh America; sublioral
015 fahoms.

S ot v e o o e gt

Fasauy Svisions Chamberlin [§1-6] . 163 and
Fauvel (§J-6]p. $52)

Ambtyonylli sp.
gems cquals Perasylis, Fauvel 1928 [§1-6] p. 279)
St white oo vorm ke pelgcl t igh b igh bung
e . ik st
s

Odontasylis .

{gemas on p. 130 Chamberln [§]-5] and p. 274 Fauvel
(556

e s Pt Ao, i on he et T, Nari. The Epichons

g v ke 4t 1 i Do, oot
Pl Bt nchorsg

Fasaty Nescione (Clamberln [31-5) p. 191 and
Fausel (§)-6] p. 328)

Gerstonereis tentaculata Kinber, 1665
Haruman 1940 (819 p. 215; range reported as almost
wopicopalitan; eistern and vestern Pacific, Australi,
West Tndies shore 10 40 fatoms.

ench T koo b o s i P
Oy gy s g v e . Coepion oy sechorag,
A s i v
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‘Santo lkand. Alcshalic specimen are brick red in color. The two b
o W e cqut T s, g, 0 by

Glibenariss panamensi Stimpson (1559) 1862
6w 1
Totoillustration s g 4, P47, Rathbun 1910 G M-14);
Lover California o Pers, where it s s forfood. Listd
on pr 382, Trom Puerto Escondido by Schmite 1924
5oy,
Moot b ith Mogadis ips an st From
o s B et in e ¢ 1 Lt 2o ¢ st 0
s ety
Dardanssiistripes (Stimpaon) 1650
Toroilluscation as f. 2. Pl 49, Ratkbun 1010 § M-14),
Jargest s 80 mm. Glasell 1957, p. 251 (§Q-7), Gulf
o Peru; largest of e 45 Zaca specimens was 110 mam.
from 10-60 ahorms.
A g pcies e S Lo G, ¢ Pt S e o o
T Ty e s Gy, hre v hn o
S g e, e ¢ Tt 4 s L.
Petrochiru califonienss Bouvier 1805, w1 12 v 1
Glanell 1957 p. 251 (§ Q7). Gull to Ecudor; the Gulf
mateial was il in Phyllonorus niritu, 0 o 128
A got, hik s, chun, et b, i skl o sirombus

s Pt . ok ) ot Contpn B,
i ey

Pagurites diguet Bouvir 189295,
Glascll 1957, p. 245 (§Q-7), 5 specimens in shells of
Strombus, e, 1-33 fashoms, largen was 80 mm. Gult
only.

et b b 0 s 7 o s
Ty o s o fn Cospln B

Pagurus albus (Benedic) 1892,

Glasell 1987, p. 258 (§Q-7). The Zaca took one speci-
e from 3 futhors. From previous collecting, Glasell
ot 452 ast. ravler, conspicuousin colo, nteridal,
but nowhere very common. Gull only.

Oue speimenswee ok st S Lo Gov, and st e de
e o s vrmvs i Pimis ot
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Hobl, 1022 GV-201). p. 11, descripton, Momsere 10
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st i ety
Buteme sl e et
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AR

Subphylum Craniata’ (Vertebrata)

CLASS PISCES (FISHES)

Barnbart, P. 5. 1955, Marine Fishes of Southern Califor-
i pp. 209, 290 fign. Univ. Cali. Prss.

g s, ety s b i o 7
By i e i vk pros 1 he P
o, bt S e e ot ot 193 (i 1
5y P, s i (Figh of e ol P i
oo 1 N 15, st ull Dip s T Wl
1053 Repars o b cllcions of Lowes il i T
i Ty oo s o 130 Jorez
2 B T T e s, ok Gk 1

o B . i . s 190 i
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o.e e 19192 “The lychacta.” Afbatross
159115901900, 19040, Mew. Mos. Comp. Zool, Vl. 15
514 pp. 80 ph
Escept for the fine Monvo papers and for Hartman's
monograph (Hancock, in progres) this i the most im-
portant relerence {or Fanamic annclids, and it comprises,
Hurhermore,  handbook.of annelid knowldge complece
s publication datc, with 3 résum of all the families
and genera known at that time. Howerer, Hartman warns
fdence n s ruswort
Tt 0 show badhymetric disibucion, and
a'Key to the 19 familics then recognird. Tn the compre-
hensive family characteizations there ve nacural history
otes, ey i the gecr then recognized, and data on
enera synomymy. Résumeé of the tcrare, and bibliog.
Faphy only are acking.
LA N e s i i o
omie Mglers i, w1 om. e Colgpaio. Witk he
Fonamic P 2 bk il o B 5t e pagil
S, e G of o), o S
o e :Ln"..w e lnbezrhic m"u".n;‘.; S desisonty of
Faunel, Pierre 1025, "Polychétes ermantes” Faune de
France, Vol. 52 455 pp. 181 tex Fg
Covring 15 familics, AmisooTioas 1 Evxicionr, with
e sub-familics, plus two small aberrant familis. Se¢
o,

L1027, Pyt sélentaies” Faune de
France, Vol. 16: 104 pp. 152 ext g

Govering 21 fmiles, STyxASIIOAL 10 SeRroLIONS, with
e archiannclids and myzostomes.

Thc. tno movographic v togeher cmprie an_ excllen
s bk gl Vo I . G, o
i or g, By g e o e pochace
R T e B
iy 1 e g, o o 1 1 i, The sy desrp:
o B, i S o e
Toen st e gty ' e 1645 deioge ot
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s+« 1901. “Symopsis of the Famry Caxsuoaz and
of i North American species” Proc. USNAL, Val. 25
581892 o lustrations.

[t TR —

19012, “Synopeis of the Luciuacea and of the
Noriy Amercan specie” Proc. USNAM, Vol. 28, 779
33,4 pl.
S Funami spcis i dhe Fraes Tovasums, Do
o el oo 7 8, . 5 2 n . i e e
T, Phcei o G
..... 1902."Synopsis of the Eavity Vexasionr and
of the North American recent specie’” Proc. USNA.,
Vol. 26: 395412, 5 pls.
WA bibiography s phabetial e, 3 rat comnincs n 3
a5 e e o Tansmic e i iy
e o 0 Gl Mg oy, o, o 1 s
. 1903, “Synopss of the Fasauy Astaxroas
Wilh 3 eview of the American species” Proc. USNAL,
Vol 26933955, 2 ps.
Alhough Pamic or ovp forss e descrtd, e of the
s by o o e e, b Grehre.
1915, A review of some bivalve shelsof the
roup Anatinace fron the west cosst of America.” Proc.
GSNM. Vol 10: #1456, no lustraions.
2 P et o, oty e b e s T
1916, “Diagnoses of neve speces of marine
bivaive mallusks from the norihwes coas of America
the collction of the United Stais National Museur.”
Proc USNM, Vol 52 305417, no ilustraions.

e
SERT LR AR,
et kX t e
prae

Gilber, Chas. H. 1891, "Reports upon cetsn inestiga-
ons relating t the planting o oyses i southern Cali
formia” Bull. US: Fish Comm, Vol. 8 for 1880; 9535,
maps and pl.
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common Platypodia), and 18 Xanthids among which are
cluded some o the commone cabscncounired: Lep
e eBetals, P fomlens 120 P 0w
S, B spamate, snd . heey ore e
G T

“There were 16 grapids, wich 5 Pinmotherid (sally
ol o commenal o, § grap ncuding. ot
s Graps rapns, (b ommon Geogaprss

o o o P enm i ocure oty s Copt
Sin L bt which v common ana chaecteinge
i 2 oot o Rl U vt
Vi sacamedn g colone. Remarably, no nd
e P GresSrons) we ncouner

Of he tta 54,6 s 0 be i o he Gull, 34
pocs Tange o hee souiwar (o one specis
e ouhyonce shghily o of 1ang 0 the noh, a1
P Nomion 0 hich e e 0 Chi. 5 g
nocanty koo 1. i Cabors oy
et e whih g R o g, bt
oy nc, 3 o Eracaqi By, snd S bt
o and s (10 Motery By, 110 Chl). Oy 13
b 54 e cuide apame s ¢ hee el 1
Cxend to Manerey Doy, 14 Oregon and s seporicd
o opan 3 s a3 e 1o e
o s o g 2o e oA
v T, ), a0 e el

“The 1 commons o ot shumdant fors el
by i he above by ar ah i, on o
Tincrican sors, o Pavaiic i, oot 4 s s, ore
or e rpicpian, None ringes ot o P oy
oy a0 oy ocr o of Magiaens By Cal
it o Son Bl oy (ere &l o1 rcrd
Trom theSan Bigo e reprs o San B and
i the Cairs ind epons and U to San Dicgo
Sl shov S Pede. Oy 1, iimns gorainss,
it o Gull:

Hence the rlconsbips would seen 1 be srongy
southern, 3 typial rnge esiog “Goll i Galepag
Tae colecto from e Cifoni. who i oier
roup o ccaiona amlar spce nthe Gl
Sl s wry wrange Brachyurs i exchuinly
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inormata, p- 252 detall. Figure only. from Mazadan, is
i 5 oy

T ek ep by
S0 Yooy o Eprits Savor a0 anere, dtived 1 3 “nd
DL T Do P

P
[y (O —
[t liak v B St
T B s
1 e e B g e
i o e o o
ERE iR e
TR T e eRe R
b e g T
e Ty T
ERRE AR
2
P —

s s
115, Dk 15§13, e 5
[k ot
TR i
et T L] S P
el i bk el
R R I
o
e v ey
R TR

Retugr S CoionCoe i Sonars 1 Gobid By o B
Rt Smon e mangros oo

H. paraprinceps Deichmann 1957 19 e 1
p. 165 Deichmann 1937 (§1.-5) original description, rom
Arena Bank. (Gull)and from Panama, boch a¢ 5 (athoms,
deai figres only.
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ences, May 1875." Proc. Cali
155750,
An amnoted Jist, cited herewith because it seems gen-
erlly to have been overlooked. 14 + 17 pecies from the.
Panamic arc, with representatives wally from the Gull
“The following allegedly Panamic specs. ot readily
alocatabie, were commented upon by Dr. H. L. Clark per
he following. quotations from tecent correspondence:
Heterocentrotus mammillatus Cspecimen. surely from
Hawai®),Strongylocentrotus mesicens A Ag, (probably
Heliocidaris stenopore®), and Toxopneusies pileoius A,
(urely 7 roseus” from the Gulf, and Echinus margars-
laceus Lamarck (“Strongylocentrotus fragilie Jckson' ot
possibly “Lytechinus anamesus”) San Pedro, dredged 3t
0 toms”

Acad. Sd., (1) Vol. 6:

Panamic species ar trated in 3 number of other papers,
notably in Agasiz 1863 (Bull. Mus, Gomp. Zoal. Vol 1
17.25) and in Agasiz nd Pourtale 187 (Haslr Reports,
Mem. Mus. Comp. Zool, Vol 4 (1), but the same spece
e becn  eat cited i the 1more ecent Accounts Tted
ahove

Sce aio the echinoid secions o the gencral echinoderm
paper cited on our pp. 3714

cxxowtsoonm: The sea urchin identfications are by
Dr- Hubert L. Cirk of the Muscu of Comparsive
Zoology, Harvard Universiy, Cambridge, Mas, 1o whom
hanks are due als fo some additonal wsisance and for
checking this porion of the phyletc caalogue. The
quoted remarks ae from corrcspondence with Dr, H. 1.
s

A Regular Urchins
Eucidaris thouarsi (Valencenne in L. Agasiz and De.
o) 1816 (v i B2re. 1
‘Good totoillusrations as P. 5, Boone 1028 (§K-1) and
a5 g 2. L. 2. Grant and Hertein 1925 §K-08) with
clatons o dat, . 7.5, and range reported 3 rom Lover
(California (Cape San Lucas)and ntothe Gulf s far s San.
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Lewcosolenia coriaces Mont
Topsent 1936, p. 2. Bul. Ins. Ocean. Monaco, No. 711
Reporid to be conmopolitan by de Laubenichs in 3 per.
sonal communieaion.

Foun Loscoosiaonsof i Ona Asosos. Reordd nly oot
o Ao By o So Jok 1.

Spiratell sp.
“The genus is discusid on p. 142 of de Laubenfels 195
A

Fuaa Cuounmon of the Onse Hassows, A vt ccruieg

Steetta eella de Laubentels 1952
e Laubentcls 1952 § A-9) p. 31, soubern Californi,
ineridal and dredged o 41 meters.
Fonts Ao of he G G O o e ings
Ry ey, snd cm bt ks ony wih ety Token
e o 0 ok ore o Angls By

Tedaniaignis (Duchassaing and Michclow) 1864

ri 12 6. 2
) p- 89, “excedingly sbundant
i shallow wate in the viinity of the Dry Tortugas—it
i quie posibic tha Teraly bushel o tis sponge could
be hecumulated by a few hours collecing - - The color
in e is a biliant sermilion” A red. ercct, and large
sponge which at Concepeion Bay ws very mch 3 festure
of the slighly sublittoral grave fts. on rocks, on shel
o Pinna, eic. The tissoe s sery spongy. the famboyan
color fads vapidly 103 coppery . De Laubenes re-
marks,in a personal communication, that (his may turn
ot 10 be the coumopolitan T anhelans. FAuiLx Teoa:
it of the Onor PorciuoscLrsing

Tethya aurantia (Pallas) 1765
de Laubenfels 1952 (8 A-5) p. #4, i the var. liforniana,
rom the Montere Bay arcs interidl, and from souh:
erm Califoria intertida and dreded.

e Laubenfel 1955 (§ A-f),p. 11, from Lower Californi,
presumably (rom the Gull. Sted tbe cosmopolitan. The
Panama specimens, however, re . diploderma (p. 45
e Laubentels 19363, § A-6). noted aso a5 cosmopolian.
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Perigiypta multicastata Sowerby 1835.
G.3nd G. 1991, p. 16, 20 Ve (Antigons) mulicont
Gullto Panama. . and L. 1952, p. 135, Gytherea muli
contats, sand wnder or beoween Tocks, La Fat o Panama.
3t i e s Pt a1 "G

P g ey o g
S S g P L
Rk e oo
S0 S G R LT
D

P Do 1o i) g s
b bt oty
et npe
T L e T o
oty

s et e
S S R
e T

Faoany Treamions
Family disgnosis on p. 357, G. and G. 1981.

Macoma (Resithacras)sp.
Ery common in the sand fxs of

‘Angeles Bay. . apparendy 2 new specic - . close (0
M. scta and M. indentata which T hope you will slow
g mame rickets .« Pesonsl commnication from

Dr. Rehder, U, 5. National Museum.

[r—
‘Family diagnosis on p. 375, G.and G. 1981

Semele cormugata Sowerby.
Range repored from the ieratue by Dr. Rehd
personal communication, a “Lower Califormia

Resied in the calecin ot Pueo edid 3 “un
ik Paphisiihe for e s oy v e,
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From the list of 90, 23 can be considered common: the
pulmonste limpet Siphonaris ocquilate, Terebra voie.
ot (4t Angels Bay only. bt cxcedingly common there,
liva venutoa, Engin ferruginos, Nesiaries eguls, i
della guttaa (e commoncstsmall Gastropod), Acanihina
lugutris, Purpurs patul, Phyllonotus bicoor, Phylono-
s igris, Thas centriguadsate, T. tuberculis, opraca
annetae, Srombus gracilior, Certhium maculosum (ex
cedingly abundan 3¢ Por San Carlos, Sonora), Litoria
conspersa (a Cape San Lucas ony), Crepidula onys, Crc
Cibulum spinosim, Nevits scabrcotat, ane o oo of the
e (ot surey diflsentisied in oue e e, Cal-
lopoma fuctuoum, Tegula rugoss, nd Disdors ine.
gl 8 of these range b oy and south: 8 south oy
Fare restricted 10 the Gull, and for the remainder there
i inadequate information.

o

Most o them can be regardd therelore 2 truly tropical
speces. None,s0 far 4 we have been 3ble o determine,
s been reported owtside the Panamic Province 3 here
delnel, exceptfo the  specie mentioned above 2 an.
g inc central o northern Califoria. Howener,in com.
paring shellcd Gastaupods (s tis applcs 5 he Ple.
pods 1) with ober groupa, it must be borne in mind
Rk conchologists and molluak specialiss have subjcied
Shll 10 the most mimte and comprehensive examintions
and comparisons. Specis diflerentil ae fa Tore subie
ha i iy othe gEoup of nvEHEbISAES, Nk €veh EXEED.
g th cras. T scems ressonable o belene that, i i
ilaty focused enrgy were devoted o other group, i
would b found tha her, b, minute but consan il
erentiai separae Panamic spcis from ther shmos den.
el West Indian, IndisPacifc, or comopalian relaives,

There are thice well marked sage in he hitory of 3
iven group. AL ft the variousspeies alon thei nave
Shoresare discriminated and e by the matoraliss of
e various countics, who rarly speciale on any one
roup, but devoe ther encrgics o regional naural b
foris Late, the frst gencration of speaic i the vari.
s roups il evaluate the previows descriptions and
examine the type specimens, enerally with the resul that
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Ziesenhenne, Fred C. 1937. “Echinoderms from the west
coust of Lover Galiforia, the Gult of Calforna, and
Ciarion Ilund." No. 10 in “The Templeton Grocker Ex-
pedition” Zoologica, Vol 22: 209259, 2 text fgures.
5 spede wer ke i 277 niidt o whih the bolk e
Optfr ke 53 specis can e <o s Pranic Moty
SR, i e o o, b 21 o ke g et
e ot or e 41 s e s i e Gt 3
e i e s s Goot Bagephy.

CLASS ASTEROIDEA

Caso, Maria Elena 1941, “Contribucidn al conodmiento.
e los Auéidos de México T L exinenca de Linckia
gouldingi Gray en la cosa pacifia’” An. nst. Biol, Val.
2 ) 155160,  tex i

A sl speien o s Al 3 Ind-Fae spcies v el
el s v Diflsentable s e s 10 commones
frhton

Glark, A. HL. 1916, "Six new saeih from the Gulf of
California and adjacent wates” Proc. Biol. Soe. Wash,
ol 25; 3142,

T trem e g, drdged n 14 3 0 e 30 dnihecs
Fomity Ttr o h vkt of Moo s

i i
e S s s o o 3 s o et

(Clark, H. . 1907, “The sarfhesof the genus Helister.”
Bull. Mus. Gomp. Zool, Vol. 51 2): 2576, 8 pls.

Four ar memben o the Fanamic s and-ooe oo sn
oo ot Perotan G s he s Al 0 o
Waeqrhe Braion.

1920, “Asteroidea” (dlbatrss, 19041005 Mem. Mus.
Gomp. Zoal, Vol 39 3 46 pp 6 pl.

Four camon Tort Pasic spen s i, 30 e ddged
654 05 b, coe e

‘Daderlein, L. 1917.“Die Aseiden der Sboga Expedition
T: Di Gattung Asrapecten wnd e Stammesgechichie
Siboga-Expeditie, Vo. 462 1191, 17 pls, 20 txt figs.

108 g ar recogsiaed n s comepolin eau, o the
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acwowspesEx: To Dr. Olga Hartman of the Hancock
Foundation, University of Southern California, Los An
geles, we are under obligation for the following identi-
Reatons, fo help with the literature, for suggestions and
asistance, nd most of all for checking this portion of
the phyleiic catalogue.

When the Hartman Hancock monographs hase been com-
pleted,the Panamic Polychact bibliography will be simple,
but for the present, many citations have o be shown.
The literature, as usual, s scattered, but foreunately fairly
voluminous. The Fauvel papers provide good general
orientation material, although concerned with European
species. The Grube 1877 and Chamberlin 1919 mono-
graphs comprise handbooks for wopical forms. Beyond
these, the four Monro papers, the Berkeley 1030, and of
coursethe Hartman 1939 and 1940 accounts are esential.

Augener, Hermann 1993, “Polychacten von den Gali-
‘pagosTnicin.” No. VI in: “The Norwegian Expedition to
the Galipagos Islands 1925 ... * Medd. Zool. Mus. Olo,
No. 52: 55.66, 1 text fis.

9 speces anly were aken. Lepideutens misikodnis Pos 190910
i Tomere i some aeal The uviqitoos Eryhod complansia
ke 18 i vk s of i, it G-

Berkeley, E. and C. 1939. “On a collection o Polychacta,
chiefly from the West Coast of Mexico.” Ann. Mag. Nat.
Hist, (1) Vol. 3 (19): 321:346, 12 text figs.

Collcted by Copt. Lewis o the yact Sronger. 3 spcis one of
Shich was taken ety i he Cabbea of which 5 e v, snd
T appea to onwits new Fache o oo, Bibography.

Chamberlin, R. V. 1919, “Pacific coast Polychaeta collected
by Alexander Agassiz.” Bull. Mus. Comp. Zool, Vol. 63
(6 251270, 3 pls.

Among othe (sl Callformisn) spcis,th falloing are trcted
e e than 50 Jar, having Leen taken by A in 18900
St Nt i (s Gt Bt o
B P et e Bupelymnle reg
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Geotice americonus
Rathbun 1923 (§R-16). p. 62, 010 phoo P 31. Range,
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Hemigraprus oregonensis pee Gull recods,p. 275, Rath
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In our rapid and cursory suvey of the Gulf littoral, we
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the wellexplored and. proverbialy rich Callornia const,
Schmite i 1921 (§O-10) citd 181 toial decapods, and
ol 74 of these were Brachyura (s exclusions s o)
Howerer, except for 2 species, Slly Lightioor and. the
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f the more northern forms

Of dhe separate groups,there were § Oxyomatos and
reated cra, none common. OF the 13 spider crabs, the
masking Miax rcolarus and Microplays platyioma
were common togeher with the coral crab Thot ulcta.

22 were Cancroids, with $ Portnids inluding the
very common Callinecis bellcosus), | Cancrid (e by
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Pary because of improperly presered material, result-
ing from imadequate lboratory faclties and insuficient
socks ofalchol some of o sponges
and are probably indeterminable. A cakelike specimen
brought up by the shrimp trawler suth of Guaymas may
be ' speces of Cliona. 50 alio may be masive chunks
found 3¢ Puerto Escondido, n appearance very distnct
from the C. ceata at Angeies Bay. A distincave Geodia
it slighdly concave it biak top, very common at Puerto
Escondido, may be othe than G. mesoiriaens. Collecing.
diretions, alculated o insure identiable matrial, have
becn supplied by de Laubentels. Mere drying, wiiout
any aiempt at preservation whatsoever, resuls in ma-
erial supeior to hat preserved in formalin, Alcohol only
should be used. The approved method i o excise 3 small
lon of the colony, while sl in the e, o preserve
I aleohol then and there, and.to store it widh the re-
mainderof the colony which can be dried.

A toual of 14 specis, al inteedal or very slightly sub-
dal, has been' identified. from our sponge colections.
Other material which may have comprsed additionai
specescould ot be determined. Two of the large specics,
e cosmopalitan Gliona celate, and the common West
Indies Tedania igni, e amor the mos abundant and.
spectacolar of the shore mvertebrate at (o only stations.
X cosmopalitan Tethya, and two southern Calfornia
forms (the former known only from dredgings)—Geodia
mesotriaena and Leucetta osangelensis—were among the
‘more ubiquitously abundant specie, Geographical dac i+
Iacking for Hymeniacidon sp. and Spirasiella sp. OF
the remainder, five are known from southern California
{one only exténding so far north 2s Monteey), two are
‘West Indian, four ae cosmopalitan. Only one eéms o be
restricted tothe GulL. The aflations with southern Cali
fornia therelore are very clos, with the West Indies less
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See aio pp. 302305 of Rickets and Calvin 1999 (Y-3)
‘wherein seveal apropos items are cied which nced not
be epeated here.
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Schmitt, Waldo L. 1935a. “The west American species of
s of the genus Peneews” Proc. Biol. Soc. Wash.,
Vol 45: 1524, 2 pis.

With the cxcepion of one s menond by Bkearnd 1995
ol atat lors coidred in Boone 1958, this e sy
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Sce alio Macrura items in the general Decapod bibliog:
raphy, specally the Boone 1951 (5 O-1) and the Schmicc
1955 (§6-19) papers, and occasionally in dhe general
Crusacea ciations, The fct that there is 1o key paper
for the hrimps of this regon, nor even any adequate
local Naravria biblography, has necesitated 8 more
comprehensive Tisting . 1 group. han we ordinary
“hould have employe.

Acxvowtspos: For determining the majority of the
llowing Macrura, for gl of and help with the e
ture, but most o ai for checking through this portion of
the phylecc caalogue, we have 1o hank Dr. Wakdo 1
Schanit of the Unied St National Museum, who rc-
ports, however,that cxedit for the Peraeus dentifcatons
Should go 1o Mr. Milion ] Linder, in charge of the
U-'S. Fih and Wildife shrimp idenications i New
Ortean, La. For identifing 4 few macrarous forts, e
have to dhank Steve Glsel of Beverly Hil, Galioraia.

Sunoroe Natavtia

TRIBE PENEIDES
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Ewsicyonia pencilata (Lockingion) 1878 (1679)
Burkentoad 1958 (3 P4) p. 55, Range: Lower Californi
both comts, to Cedros Jfand: beach to 40 fathoms. Toto-
illustadion s 1. 36, Boone 1950 ( M-2), desciption on
Fys
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5. gracilior Sowerby 1825. coLo ri. 8 wic. 1
p.755.G. and G. 1931, 13 Paz and Gl o Ecuador.
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See also Baker tal 195 §5-305).

Certhides masalanice Carpenter 1857, st 25 v, 1
P 128 P and L. 1932, mudfacs a Mazatan. Mazadan
Fomanl

. 27 Baker e al 1938 (§5-305), 35 C. albomodosa mazat-
linica Carpener

Ver cemmon  he oo o Aserjada By

Cerithium maculosum Kierner.  coton e 2 vi. 2
Spotted Cetithium,

1225 Baker et al 1998 (§5-305),with good tooig. 2, P
17, abundant in the Gult

P 125 P. and L. 1952, “Beach shlls a¢ Tres Marias Ma-
Zalan; Cape San Lucis; ome fne living specmens taken
o the rectat La Par-”

Ver shndan s ncesic 3 Por e o Soors.

Gerthium seulprum (Sowerby) 1855, o4
Sculpuured Cereium,

2757 G. and G. 1981, 35 Thericium incinum (Soweeby).
Tower Catifornia and Guaymas.

P. 125 P.and L. 1952, 2s Gerithium ncisum, “alive under
Tocks bevween tides, not common. La Paz; Cape San
Lucas”

. 227 Baker et al 1988 (§5-305),as Potamides (Liocerith-
Fum) sudptus,with excelent oo g 6, PL 17, excecdingly
common snd widespread n the Gul
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Pagurus benedicti Bousier 1892.
Totollustacion 2 g 1, P4, Ratbbun 1910 (§M-14),
specimens up 10 55 . recorded, but 15 mim. was the
largest Peruan form. P. 382, Schmise 1924 (§0-11)
records 1 specimen rom San Josd sand, 2 athomsP. 145,
Boane 1951 (§ 0-1) with detal i 2, recods the range:
Gull, Panama, Peu, s Galipagon.

Pogurus lepidus (Bouvie) 1895
Glasll 157D, 256§ Q-7). 53¢ Sane Ince shre,lngth,
of fargest, 135 .

ot Caach note -t Jorc of e st

Supmsraviy Gaamines, Faviey Gauam.
1Ak (seated here, adher han with the Macrura
which they rescmile,for taxonomic comsisency).
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Fasnty Poscriavisas (porcelain crabs)

Pachychetes biocellaus (Lockingion) 1878
Glasill 19574 p. 8, (§-6). no ilustraion. The Zaca
specimens were from 214 fathoms, Arena Bank. General
Tange: Lower California

On Pl R, in corl s, with Pacychetes ponmanss
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In additon to small specimens of some 30 other species
which were preseved biologcally, we brovght aboard
many Bage individuals o these and other forms which
wer discarded without adequate record, and sveral food
i o el determinabie. The ollowing, Boweve, were
denifid with fir cersiny:

Gyropleurodus froncic (Girard),

The o ok .7 Bt 1998 5.1, e . 5: ke 30
o P,

Splyrma sygoena (Linn). )

e B e iy okt
Cynies lumlarus (Jordan and Gilbrs) probaby
A mach bound,p. 8. Brnhr 1958 (W1, o B 15 Toen ¢
ST .

Manta birostris (Walbaum)

T s o, 1 ot .40 B, 1955 5 - Mt e
Tvasrat o B o Eaie o . Lo, N
N e e o b L,

Netuma platypogon (Gniber) probably.

s O e 1916 010, A b
Sphyraena argetea Girard possibly.
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Opiccoma acthiops Ltsken 1359 " 8.5
Excellent totollutrations 35 figs. 6 and 7, PL 13, H. L.
Clark 19152 (§K-203). Detsiled sccount based on 56
specimens from Panama, 0-5 fathoms, p. 246, Nielsen
1952 (§ K-208). There s a descripton on p. 112, and
detail dravings of the dic between arm inertions 4 Pl
65, Boane 1935 (5 K-12) basd on 5 lioral speimens from
he Galipagon. Zicwnhane 1957, p. 226, (§ K-16) reports
9 specmens in Arena Nank coral (Gulf). and on shore at
Clrion Liand; recorded vange, Lower California to
Galdpagos, Claron. H. L. Clark 1940, p. 31,
) reports matcrialfrom Mexico and Cenral Americt,
nd reconds 3 bathymeic range o 0-10 fathoms.
The o spectcale 3nd e g Gl opbiurn. Coare and
ik vl e o, ek, . sbudne. o
B ko o o e b, Vry e spcimens ey

Ve S o e sy s te Gl Nt oty
vl iy Tibuion bisnd. 13 specmers (rom § s rees
I ol i o e 5 g ok L
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Ophiocoma lexandri Lyman 1860 9w 1
Excellent totollustrations 5 gs. 5 and 6, PL 16, H. L.
Clark 19153 (§ K-209) Decaled ccount with oneanatomi

Gl draving, . , based o 62 specmens from Panama
low tde rcgion, p. 215, Nictsen 1952 (§ K-208) Ziesen.
henne 1957, . 327, (§ K-16) reports 1 low tide specimen
from Glrian Tland, and records 2 ol range of Lower
Calfornis to Galpagos and Clarion Isands, 05 fahoms.
FL L Clark 1910, . 311, §K-7) reports material (vith
color note) from Mexico,ctc. and récords & bathymetric
range of 0-10 fathoms.

Amthr vy o ami vy common uder rck gt oplu
Toke b Cor o s, P R, P b i ot
A0l e o 10 e e ot e b
T e o 3 P, il Coroad i P Relogo
Delte, proporaly o s imace amed, 3nd goclly
s, etk Th et specmes o 4 e with
o s 6 o, Arm o o, ik shamian. Lgh
o o it G5 s b f v i
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A large, siout “pepper-andask” form. “Color almow black with &
MR i oo s f 1 Pl T v,
i G e v s il Fipln -+ e e
i ity sl e ooy st e 15
Fulipine s Havsian o

Mony rpcines wee sn borowio i the nd ¢ 1 Mt

H,rigida Selenka 1867
Scicnka 1867 (§ L-15). The llsratons are decal igures
only.

v i i b 15, e v it Th er
e s v it et 1 b e Wi meros
Bt s s s iy o Lncbied bt T v epord
o Syt s sprsrcaty engs v the T Fache,
i o s o s s i s

Stichopus fuscus Ludwig 1675
p. 165 Deichmann 1037 (§ 1-5). short description: ranges
Gulf to Eewador, 020 fathoms. Deichmann, p. 363, 1955
(§11-6) repores from Galdpagon.

e i e st
T e Vet o Mg ot s e
SR et
o e o e bl i

Orozr Dexorocitmora

Usaally sesile forms—as conrasted vith the crecping
Aspidochivora. Tentacles dendriic and (in the wndis
utbed living animal) often very large and. spectaculr,
aithough complecly contractle 1o tha preserved o con.
racted specmens may not be separable from similar
Aspidochiroa n this feare. Morphology asociated with
 detstusfecding habitat whercby the more o les per-
‘manently ensconced animal extends it huge net of ten
{acles, and allows isell to be fed by the rin of detitus
from sbove and by the partice circulted by the current
around .
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bringing the total to 12, and increases the number of
Sations fo 3 specisaresdy reporied

' new subspecisof helonibia perus o be named snd
Gescbad By D Henry, b reconded from. Agabampo
Exuar, Sonoa, wher i ocurean the gre caw of
Gallntre beicors, the swimming s (§ R-42). 3nd
an the crapace i ese o of nother mdiidual of
e e specis ukraed here s FL. 11, . 2.
sl squomoss alcifers, . confinis s he bamcle
on demace dalons §5-557, phowgraphed on P 34,
s 6

Smalle barmaces on anothe specmen f . dalana, are
Ghhamatu aniopom (5 N-5, which o accr on the
specimen of Acraca airata (§5-39) from Cape San
ics, photegraphe s P 1, .5 Addiionl G ano
o were recondad rom specimensof Ourea m
{5252 e photoon 1. 37,5 ke n e mangrone
Voo at Cathict ey on Espi Santo Bland: and o0
e urban hell Teguda migosa (35407 % Pon S
Carlo,Sonors.

Balanus rigonss (§N-12) occured with he aboe men-
ioned Cheloni 1 caws of wiming crsbs
S Agibampo Schom. Th ame bamacie wa
eponal iom Concipon By on. Neviela pocfcs
5.

Specmensof the conch Srombus grcior §5-572) rom.
Ecro s Lunaand Agibampe ey, b n Sonors,
ere ol by Batanss amphiTle nspectaes
SN-15,in one cue hesuy.

Unidenifable baracis were reported from the same
conches, and from the papershll cam Lognomon ane
misides -2

Dr. Heary mentons abo o of her orthcoming papers
hih,  pubihed,woutd hve b e i our i
Taphy, boh presumably 141, The i, “Noteson some
Lhile bamade rom Lower Calfoniaand th west comt
o Mesico" i to appea in th Proceeding of he New
England Zoslogica Ciut. “Sdics o he Sesile G
i of he Pacfe Cos of North Ameria” i cheduled
for the niersity of Washingion Pubicadons in Occan
ography.






OEBPS/Images/stei_9781101148501_oeb_048_r1.jpg





OEBPS/Images/stei_9781101148501_oeb_174_r1.gif
§H6

sH

sHs

sH9

‘Galifornia specics are treated, several of which were
e, 10 from shor, 2 from 123 athors.

1908, “The incrusing Chlowomatous Bryoion of the
Wesk Cont o Nowth America:” Univ, Galit. Publ

Vol 1 (5 25534, Pls. 11-24. 8 southern

Shore specis, 4nd  from dredging 10
he'p. 265 Membranipora tehucicha

ecame . fuberculata which we found 3bun

dandy in the Gull

“The Gyelostomatous Biyoioa of the west coss of

North America. Univ. Gait. Publ. Zool, Vol. 6

{120y 225254, Pls 1825 11 souhern Calfornia

specis ar trested, 5 of them new, om shore and

from shallow dredgings

10

There are otber important refeence, a madern evision
by Folke Bon 1055, n Bd, 14, Zooiogika Biiag frin
Uppal, tc. The exiencics of time nd circamsianc,
and human i ofenrgy v precluded s move
thorough e < Tnervune i this group

AcxxowLzsasmT: For determinations of the folloving
speccs, and for checkin ove ths portion of the phyletc
htalogue,we aregratefl o Dr. K. Baserofthe Unid
Ststes Nacional Muscum 3¢ Washington, D. C.

Bugule neerina (Linn) 1758
p.366, Robertson 1905, with good tto-ig. 97 on PL. 16
Souhern Calforia, rom Monerey whese f it wcarc,
0 San Diego e, where it is exuremely abundant.

p. 704, Hasings 1950 (§ H-4), Panama. Decaled geo-
‘Fraphic range which ndicas s conmopolitan distion
Brown or redidh rown,scarin i grs s g Taken
T S Rk Sy o e ks Mg B bk
o commony o s sk e hannl e ¢ AR

Gelepora p.
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Pisosoma lewisi Glassell 1936.
Glasell 1985 (§0-6), p. 287, mo illtration, from the
sate of Jalico and Guerrero on the Mexican et <o
Tokenoue iy . . Lobonom it S .

Piscsoma fagracilita Glasell 1937
Glauel, 19374 (§ Q-6). p. 82 with toto g 2, PL. 1, from
234 fchoms cora 3 Arena Bk

M undesrock Packychelerie pscimens 3¢ Cups S L.
e e i el sy G K 1)

Polyonyx quadriungulatus Glasell 1955,
Glasell 1995 (§ 0-5). p 93, with toto fg. 1, L9, com-
memal i tubes of the worm Chactopterus i Gy south
of Ensenada, northwestern Lower Calfornia

A bigclaved o ke spprety feving

e

Porcellan cancrsoialis Glasel 198,
Glasell 19574 (5Q.5), p. 8, no illustation; commensal
it hermit crabs, Magslena Bay 10 Gult.

Soun oo of el cae trom P d s L (ebere
Dbyt S ooy e e s parto i ol
i v o b th e P stfomens
Frats

Porcllane paguriconviva Glasel 19%.
Glasell 1996 § 0-6), p. 295, no ilstrsion, commensal
with large hermit crab Petrochirus from upper pare of
Gult

Toke iy e, Compcion By, whre i sppaed i ety
bt we prered the lage Heic s agurides g
ST e o s s o ight b b g

An indeterminable porcllanid juvenile s taken in 3
worm tube 3¢ Cape San Lucas.

‘We took ks sn wnnamed porcelanid with Mithre, ec.
at Pulmo Reet.
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Chione succincta (Valendiennes) 1821 ri. 38 ric. 1
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Dosinis dunkeri (Philipp) 184,
G and G. 1931, p. 351, Gull of Caliornia to Tumbes
(norh Peru) nd Galipgor.

Pand L1952, p 195, A common form o mud s from
Gull of Cliforniato Panama. Guaymss, L Pa,ec.

A e i o peay i c n h drowoed o s et o
L o e, o

Macrocllite (Paradione) euranioca Sowerby 1541
Gand G. 1951, . 347 8 Ptar (Megapitarioy aurantiscus
(Sowerby), Gl o Gusyaquil

P and L1931, . 135, 2 acrocallt eurantica Hanley
“rather an uidommon form At or below extreme low
water” A Pa, et t Panama.

T i e T o e Pt

Macrocallista (Paradione) squalda (Sowerly) 1835
“The Gull Piro i, e 387166
G G. 193, p 317, 30 Piter (Megapitarie squalidus
Sowerby), Cedeo Tland and Scammons Lagoon o Pers
P.and L. 1952, p. 134, “common throughout west Mexico
and Central Arterica on sandy mudfats” Guaymas and
La Par, o Panama.
A Ticlaike form rom 1 Mot sy mad ), S L e
e T Thamdon o b . s 3. g B
S e o e Colora o
et o e oo s g
o n o G
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the regional species are merged into ono—the original
descrites having had e Gpporuniy fo comparng
riss owside thir own daue, ihough the e
s iy wath theshors of an appesite county where
i aimal were being. descbed wnder aferent
names. The scond generation of specals susequently
il eiew these e, with betis methods and more
il certs, dncovring that acualy e e mimute
bt persten sl beoween hise Tocal racs, 3¢
i e the names bstowed byt oigina desctbrs
il be revind s v specin

I connccion with e geographic di
el molho i hovid b cmphased b
orthvard xtcsion frang could b expeci or many
Panamic specis, basd on ah intene and cario o
ccing st of te sohe Caioria conchologts.
Evey each i combed ave fo e specs, vy sy
i eagery pounce wpon, an an imbance & mpicd o
e Huradoe by th sepoting a¢ Los Angelesof specics
o o e ki o Smors 0t el oy
s e oy it T quantiaive resls coul
b amid vt dh southesn Cabforai are mght
e et o epresent for many specisth exremly
o s of  reney curve with  peak south of Ceron,
1 e gramad ey chts o some exent, he presice
or Sbicnc o specis i e 4 adcen (0 o ange
o e a1 1o whether o ot » food llecor b
one ove she egion creully and reporicd i sl
e b no way ot o tis e, b would e
U part o s hinbin 1 ake soch s it consider

SEA-HARES, NUDIBRANCHS,
AND ‘ONCHIIDS
Naxep Gasmmorons)
Bergh, R. 1804 “Dic Opisthabranchicn.” Albatross 1891,
Bl Mus. Gomp. ZooL, Vol. 25 (10): 125455, Pi. 112
s ek s Do 01 . 195 G, P
it ctjomics Cope (9,

sl s Bsh 17 .
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1920, “Die Aweriden der Siboga Expedition;
i1 Die Gattung. Luidia und ihve Sammesgeshichie’
Siboga-Expedicic, Vol 40b: 195295, 3 pi, 5 text i,
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Fisher, W. K. 1006, “The starfshes of the Haw
1ands" Bull, US. Fish Gomen, Vol 23 for 1905, FL. 5
9871130, 40 pis.
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Controsephans coronatus (Veri 1867
o g htraton s 1., Booh 108 5 K-1)and 0
a3 4, Gran e 1988 ( K-300 vih range
oo o 168 Newpors By o Parma v the Gul,
o o s San Felte. itenhenne 1987 § K1) p.
52 epons e deph ¢ o shoe 10 34 b
oty ledn el ool vitd
bt e e ey el Ty
iy e o ey T
20 i, and the texture s noticeably annulaied. We raie Centro.
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Contrechinus mesicanis (A Agusia) 186 (s Disdema
oy

There s no stfciory publshed figure of this speics,
bt Grant and Herden 1958 (3 K-308) reproduce the
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Palacrion iter Holmes 1895, Brokenback shrimp.
Rarkban 1910 ( M-14), p. 51, 1 pecinen near Tumbes,

ook 1, PL 3.
921 § 0-10), . 35, San Dicgo 10 Gull 10 Ecua

‘Schmice 1924 (§ O-11), . 386, Carmen Lland. (Gul), 8
fadhorns, 1 specimen.
iy oo, sbdnt s, acire Sk form ob-
Sl i ¢ oo et s o o € of T
T e oo
Fasauy Powrovinas

Pontonia pinnae Lokington (576) 1679 . 21 i 5

Vol 24 @) p. 25785, From the Gull of Calforis
lected by M. Diguet.

We ok his vry common o s, whih et t0 b
et o 0 Gt of Callori, i he hACht e P, ¢
o S, o s ol By o B s o
e e Lok o B S L

Fasaiy Concontons (Aurmzions)

Grangon malleator Dan) 1852

Radhbun 1910 (§ M-14). p. 607, recorded from Ecuador,
Galipagos, Brasl 2, Cape Verde Il with citation of
Dans, p. 557 “Crusiacea.” U. S. Explor. Exped. Pt. 1,
1852/ 5.9, PL. 31, Adas 1055,

Pole Rt 2 s, ngeres e
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“The Nielien 1952 report cited sbove comes nearest to
eing the key paper for this group in the Fanamic arch
bringing up o dateall work done o the time of 5 publE.

cxwowLzooEx: The brile star idendfcations are by,
Austin’ H. Clark, Curator, Divsion of Echinoderms,
United Scates Nadional Museurs, Washington, D. C. to
‘whorm thanks are due aliofor hecking this portion of the
phyltc ctalogue, or the il of ueraure, and for much.
riendly cooperaion.

A Ophiorans with arms of short or medium lengih in
‘which the a1 pincsaré perpendicalar 0 the 1 axis
an arificial group comprising such repreentatives of
the Fauities Oniiocomions, Oniiomisionioas snd
OmACTIBNR 3 we took in the regon under considers.
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‘but by average travelers whose interests or businesses jus-
Gy the expenditue of 1o reat o speial ot

CLASS SCAPHOPODA

Baker, Fred 1925, “A e specis of mollusk (Dentalium
honnai) from Lower Calfornia, with notes on other
forms.” Proc. Cal. Acad. Sc. (), Vol. 1 (4: 8387, . 10.
Dt il s b Culrss. sy rpcesing
vy tomn.

S sl Scaphopd s n gl el papers hed on our
- e

AcxwowtspouExT: The scaphopod idenifcations under
USNAL No. 159097 are by Dr. Paul Barsch, Curator,
Division of Mollusks, Uniced Staes National Museum, &
‘whom thanks are i ko for data on ciations and on
cographic range.

Dentalium (Graptacme) semipolitum Brodeip and
Soverby 1825 1 w2
‘Dascipion and rference o Manual of Conchology .
wation: . 10, Oldroyd 1927 5 5.29). Mentioned on .
15, Strong and Hanna 19% § 5-36) a5 having been aken
i abundance a the Tres Marias sands: and on p 130,
Pilibey and Lowe 1932 (§5-26) s having been dredged
acSan Juan 4l Sur Nicaragua. Tn  personal communics
on from Dr. Barich, the range 1t given 3¢ exiending
from San Dicgo and the Gull of California t Conta R
T v e commonee f wo spces ke ey by ing
inthe o sty opin besc 2 Lo e ¢ B Mo
e L A T e S

Dentalium (Graptacme) splendidum Sowerby 1852
(Proc Zool. Soc. London, 1852, p. 29, 1 13 1ic. 2
Mentioned by Filibry and Lowe 1982 (§5-26), p. 130, as
having been”dredged a Acapulco, Mesico, and at San
Juan del Sor, Nicaragus, an found living on the sand
bar at La Paz. Ao mentioned by Lowe 1935 (§5-21), p.
2, 25 having been dredged a0 10 fathoms of Punia
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Crisia sp.
Commn a0 204 under rock 3 30 blow the 00 e e 3
Flatra ) 5.

Ty s var ke only ot on low e rocks 3 P Regio
o Ade 4 G

Lagenipora erecta O'Donoghue 1923

P55, 0'Doroghue, G H. and Elsc, 1923, °A preliminary
i o paiyron (Bryoron) from the Vancowver Tiand.
segion” Contributions 1o Canadian Bology (NS, Vol.
17010 145201, 4 ps. From Georgia Strait, B. C. 1020
Tathoms, and from the Queen Chariote L.

“Taken vih Bugal rreting on P Marcl Rel, March 24, 1600
Lichenspora sp-

Mo Pt ol e ek, Morch 24, 9.

Membranipors tuberculata Bosc 1802

P22, Canu and Basler 1923 (§ H-2), wth good x20illus
raions of both lving and fosil forns as . 3.5, PL 35
Distibution: cosmopolian. Tncludes M. tehelce, p. 265
Roberuon 1808 (§ H-5): * . - obained from San Fran-
s soutward. Gne of the most sbundant spcies on the
Fock veed 2 L Jola, San Diego, and San Pedro.”
s pting o Tk b e oy e B Ty
Membranipors sp

Pucto Bxuntide, ccrsiog on 1ok

Porellasp.

O e rcky e ¢ e st e of Tivren Iand.
Scrupocellaria digensis Roberson 1005

P. 251, Robertson 1005 (§ H-5), with good oo, 96,
1. 16 The most abundant Bryouoan in the southern
Cliforia egion. Les bundant o the northward; occurs
sparingly 3t San Francisco Bay which marks is northern
Timit,

Sin Frnciito Bay o roks: shandan.

Scrupocellaia seruposa (Linm) 1758

P. 708, Hatings 1930 (§ H-4), Galdpagos, 5 fathoms. Dis
ibution: pracically cosmopaliian.

O fch ¢ Mardal o, bt e, Morh 24, 196,
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Dall, W. H. 1921, “Summary of the marine shellbearing
mollusks of the nordwest coast of America, from San
Dicgo, Californi,  he Polae S - . - with llsrations
of Hitherto unfigored speccs” Bull. USNM. Val. 112

217'pp., 2 s
Koown' as the Dall Summary. See alio: “Addiions and
emendations - by the same auior, Proc. USNM,
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& genus of nudibranchiste

O'Doneghue, C. H. 1925, " List of Nudibranchiate Mol
lusa recondedfrom the Pacic cous of North America”
Trans. Roy. Gan. Inst, Vol 15: 19924,
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pedion (18521885 Zei. L. wis. Zoal, Vol 59: 545
54, Pls. 31 and 32
Th loing, Famamic forms re ottt Aeontas,
T cumighs i, malirebtu, Bvieter poremenis . 9. 0§
e o o e e i b, P
i o g  deen vt s ot Valprab e
S e o S e e
o, o s stk Sl 3 st of he s e
e i Rlmikoiis ey sppered . o cleeion.
de Loriol, P. 1891, “Notes pour servir A éude des Echino-
ermes.” Mém. Soc. phys. His. Nat. Genéve, Volume
Supplémenaire, 1590, No. 8: 131, 3 pl.
2, L bellonse Lotk 164, Mo, withgd gl 1o
B VRS e ol Mt 15

1599, “Ibid., VIL" Mem. Soc. phys. Hist. Nat.
Genive, Vol. 8 2, No. 1 134, 3 pis
518 Aarepcin el ey pographll e fr e
e, Ml
e s e, i o il o o 851 60 P 2.
Ludvi, 1. 1005 “Aseroide (dlra 1691, 1605
1900). Mern. M, Comp. ZooL, Val. 32 252 pp. 3 pls.
bt 1 st o o h e, bt ey sl o drcdge
oo L Wl e Faa e 3 pads a1 o et

hora e o 15 by

s e oy gty decper. G Mokogrphy. o

Veril, A E. 1914, "Monograph of the shallow-vatersar-
fishesof the north Pacific cons, from the Arcic Ocean (0
Califomia.” Harriman Alaska Seris, Vol 14 (1 a0d 2):
408 pp. 110 p.
Qo 1o vt e e cvin, Cd ey
s Ot Eehnwiey o . 10, s e o 1
B nker “Geograhic Diasoet s b 5 i of P
v o gl e chrvie. The cbesene
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ovmow m: (SUBTRIBE BRACHY-
GNATH A continued). Surmrasix Buacir.
ivicia, Section “A" the it five familics,
known as Cancrod or Cyclometopous crabs, not
lised alphabedcally but in the orde in which
they appear in Rathbun 1930, “The Cancroid
(Crabsof America, Bull. 152, USNAL (§R-19).

Fasauy Porrusanns.

Portunss minimus Rathbun 1895, 8o 3
Ratkbun 1830, p. 76, toto-gures on PL. 36, Gulf to Tres
Marise

Takn oty cnc, 3 ight bt then i coniderbe momber, re
g Tt S Coton, e, s 108 g b v
e o

Portuns pichilinguci Ratbbun 1950,
Rackbun 199, p 75, too fgures on Pl 7. Magdalena
Bay to head of Gul

Token a Gamepion By durio e ight, i b vt avr:
o S e S < ey
Hing oviburs ¢ Pocna e, o o - e,

Callinectes bellconus Simpon 1850, i 14 110, 2
Rathbun 199, p. 112, toodfigures on PL 49, Pt. Loma,
Califonia (only record norh of San Bartolomé Bay) it
Gult!

e s o oty s o Sy i, e crmmroc)
e e Gul. Fouss 1 pracas vy St acn,
Sty 4 s, 08 o B, o L P o
T R S S e e W e

i oo i i 2 v e (e Tk ety
e i s s f g e 11

s il Wirine. Lare pec s oy
I S s by, Groaty S sboniat
el ey & M el
oy harg ovsnrd . U 3 o 3¢ Gusr.
Splimes o the oo e e & e eps o
e ety G, s ks, s i 008
ko o 18,
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Geograprus lividus (Milne Edvward) 157, i 18 vi. 2
Radtbun 1915, p. 232, exellent too-photograph 2 Pl
55 (equals Smpuon's 160 G. oceidentalis rom Cape San
Lucas, Adantic tropical America; Cape Verde biands:
Havasi on the Pacfc coast fom Lower Calfornia (La
Pas) o Chile.

Tt e ey e, s, . el g il
e o mongon et ok By o Ep S o 40
e o g rock S Frndqits By i PP
s

Goniopuis pulchra (Lockingion) 1876 (7).
Ratbbian 1918, . 259, excelent tto photegraph 2 L. 5.
Nagalena Bay to Per.

i o oo (ot i o b i W
i S i

Pachygrapius crasipes Randall 1850 (1540,

Radkbn 1918, . 241, oto-photograpis o Pl 5. Rase:
Oregon to Gult; Galipagos, Chile Japan and Korca. The
commonestshore crab slong th cenral Californian st
Tuken ey oo, Sn Facinao By in he perhrn par o
e Gl il Gesap .
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Ty esuiens. The generi lndex 0 botk velumes s 0 p. 122

In a personal communicaion, Dr. Bery mentions two

addiional short papers on Pacfc cou <hions which

Should be cited. We have been unable 1o consult thrn:

Biker E. 1057, "Notes on Iichnackiton ophioderna snd
“Milneria elieyi.” Nawtius, Vol 50 (5 8.

Pilbey, H. A, 1805, “Aconthochite exquisiv” Navtilus,
Vol 7 (3): 9596 (corrction of arginal ocality 0 Ly
Animas Bay)

acxvowssooxres: For determining the (llowing secis,
for asisance with, and il of nerature, for cooperation
in the maticr of photographs mosdy of specimes n his
personal collcton,for addional asistance 100 mumerous
£ Spcity, but most of il fo checkin this portion of the
Pyt calogue, we have (o hank b . Slman Berry
1 Redlands, Cabfornia. We are o indebied o the Rev.
Eiwaod B. Hunter of Pacie Grove fo soggesions, for
el with the terature, and for bis prcliminary reading
ofthis seton,

Acanthochitona aragonite (Garpenier) 1657

O P ————Y

HiEmirammmeny
Tor l:‘,l'.::."(‘ - nn;""‘w‘.;;‘,'.:.“iv.,u:l ’%L v::r:\:?.p-::d
municadon o . ey

Acanthochitona exquisia (ikbry) 1895, 1. 27 7i. 1
Briady chiton

Fasay Acasmiocumosio: (Acanthodhitidae)

Pilibey 1898 (§ U-11) . 28, . sp. but lacking otwillus-
aion; La Paz.
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tropical escaped atiention at that time, and seem not 1o,
e been teaid snce
& sommary whichshll acomplih for Panaic mollsks
e Dl 192 and Keen 199 have done for erpersce
s, or, beter, it Keen and Frzcl 1959 hve done
e he Pecypd geners of the U, 5 west coa, 1 vry
Rl e T i 10 Tch foe orkes (o hope or an
svated handbook. Not éven the bcer known Amer.
Sckn hores suppor such s, But omething hovid
e don, i o o ptpo uhr s ke comprions
posible with beir knavwn arcs hewhere in the word.

s & mate o s it i e mollsks we wee ot
She (o provie ha v and consammate ‘oopes
Shch, wE e o hope, il ave b accamplicned for
b roups. We Bad lanned  sourc book, & sy
Sl iniammaion o dae, whichhowld e ealy horongh
o undamenal i A1 10 pars. Tt Bman fort 13
i any a worke il ave vl o beore
i i e worl deviows hisory. Trerevaie e
o e spend gy nok by Fepacami A the
B i o vk sty e 1
ephene
To'achieve 3 whole picure for cxch of our 165 or
o e o ks, by cxamining, compring, and
Considbing a1 walabl S, 5 lalwing ach
Same shrvgh i crcos hiory, and by alcaing
S aomoric posion by wnderkanding th Iares it
o which It key tn—an ideal ot impasbl of Sehicv:
s ol groupr—would have eaialed deiys

ot he o ondouscaon ad i, deerily
neglecng th dealed topography, aber i (0 eopar.
e the enire underiaking by 100 it adherenc 10

potecioni .
For the momeat, such a project can be t best meely
can st oer il previouty bl ol  xploti
Giering andgrding and widenin, posily even paving;
G come s hey may. I she present e e ned
s of 1l  pathsaight g the widerns—s ot
raverabe T it vhale Jengh nok oly by T of
opsges wih specl technigoes and 1o oowiedes
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Xantus, John 1860. “Descriptions of three new species
X Sarials rom Cape an Lo o, Aesd Mo S0
P T b

ik ped o b b e

in Stimpion's 1857 “Crusacea and Eehinodermata
SMCI63, there s only one chinoderm lnted from the
egion under consderation, an seroid rom Mardan
(p. 529, Aterias hlianthus Lamarck. This i probably 3
Heliantius, pestam H. Rubinii 1o be descibed. three
years later by Xanus

Theee ave ke two Panamic seroids desribed and il
wated i Verrl 1915 ("West Indian Sarsh .. Bull
Labs, N, Hist. S. Unis. Towa, Vol. 7 (1): 232 pp. 20
ple) in connecion with related Adlanic forms. These
Seem ot 1o have wrned upsine the type specimens
were found.in the sixis. Ewoplopatiia Sderce Verrl
. 65, . 23 om one dry specimen taken at
Panama, and relerence is made o p 180 of & previovs
Aseriniat:” Amer. Jour, S
ea could be found lisied
there, On p. 365, Verrill 1914 spcifcaly implics shat the
specimen dame from the Pacihe wde. Asterimdes modesta
Uisteina modesia, p. 277 of the 1567 paper (§ K-9) &
2o redescribed on . 61, and llasrate o he fre e
o PL 27, with & cortect s reerence 1 p 182 of the
1913 paper.

See alo the aseroid secion of the general echinoderm
Paper cted on our pp. S71571.

Thee is o comprehemsive account of the Panamic a5
eroids. Zisenhennes 1957 cchimoerm account (§ K-16)
comes nearst 1o serving 2 3 hey paper, the aserod fs:
img g airly Tage, the trcatnent moden, and the
bibliography ample, specially i wsed wich the Clark 1910
(§K-7) subiequent report.

ckxowtsesmvT: The seastar identifiations are by
Prot. W. K. Fisher, Dirccor, Hopkins Marine Station,
Pacific Grove, Caliorni, to whom thanks are due
for checking this portion of the plyltic indes, for
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Roduiieg Brugs occliomictien eviguens lumhs whn of dhe
o, o T o s it o e o

Richardson, Hariet 1905 “Monograph on the isopods of
Nordh America” Bull. USNA, Vol. 54 pp. LI plos
727,740 et g

g 3 16 pge bitegsphy which s the Richardion 1901
s oyl omprite s ntint syt e
ity P i o o e

19053, “Desciption of a ne specis f Livo-
neca rom the Coastof Panama” Froc. US NAL, Vol. 20
$i5-446,2 ext g

Proumably rom the v cou. Livoncs comec wih god -
e

1910, “Repore on isopods from Peru colleced
by Br. K E. Coker” Proc. USNAL, Vol 38 7985, 6
e fgs.

B p—
Gy pery
e T TR

Scarle, Harviee Richardson 1914, “lsopods.” (Albatrors
15991000 and 10011905, Bull. Mus. Comp. ZooL, Vol.
58 (8 14 pp. . Not consuled.

Van Name, Wi
Galipagos Bxpedition” Zoologica, Vol. 5 (19): 1
e 15,

2 oty were, v, Lt (1. 189 of 16 speces recoded from the
ot o g e

G, 1921, “Hopods from the Willams
0.

§M306a Two papers by Seaford an Laguna Beach fsopods, some

sMs07

of which may turn up in the south, ae cited on p. 31,
Rickets and Calvin 1939 (§¥-5).

sckxowLEsGAENT: For determination of the ollowing ma-
erial and for checking this portion of our phyletic cata:
Jogue, we are indebid 1o Mr. J. O. Maloney of the
Divison of Marine Invertebrates, United Sates National
Museu.
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in the Hancock collections from various points on the
coss of Lower Californi, and 10 s roup belong your
inde

AckxowLsme: For most of he nformation supplied
hrcin, for hlp widh the leraure, for determining (0
far a5 could be done) the ragmeniary material we col.
lcid, Tor the lustrtions herein. reproduced, and for
checking this portion of the pyltic caalogue, we have
o thank Dr. . H. Bullock, of the Osborn Zoological
Taboratory 2 Yale University.
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A portion of  Balanoglossuslike orm was tsken also in
the sandy substravum under boulders 3t P Lobes on
Espiricu Santo Tiand. This has not et been determined.
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San Castos Bay, Baja Calliornla: Angeles Bay; Puerio Refuglo: seuth
5 ST i o s G oo, by coore
e o s o o v, o
By B o s 1 Sogte (a; Poes Bxonddn,
e e o Angi B o 4 g
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Family disgoosison p. 29, G. and G. 1981,

Ghama cchinata Broderip.

B.'and L1932 p. 157, “Auiached o wave beaten rocks,

next o impossble o obain lower valv.” Cape San Lucas,

L Paz (o Panama),

et s oy fom Gy G s et 3
i, ot form phyeghicly: e vt e ol
P e e T it i

Chama mexicana Carpenter s9ne2
The Meican rock oyier.
Range reported by Dr. Rehder, n a pesonal communica-
tion,2s 4 P t0 Acapuleo.
Comman x Cocepan By, wbee v conderd 10 be 3 pcies
e thanand
(Chama squersuigera Pisbry and Lowe 1952

i, P.and L. 1952 Gape San

o Bt S b

Fasaty Lucisonr (Coonsions)
Family diagaosison . 255, G. and G. 1931

Divaricella churnes Reeve.
DAl 1901 (55205, p- 315, Cape San Lucas to Panama.
A sl ey it fr vithdgna e ro 1 Mogot.

Fasey Uscutinions (Diriosoxtions)
Family disgnosis on p. 292,G. and G. 1913

Felanillasericata Recve 1850, e s

The Satin Diplodon.

G.'and G. 1981, p. 295, a5 Taras pariis (Conrad) vr.

sricatu (Recve) $an Dicgo o Panama.
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Fraser, C. McLean 1987, Hydroids of the Pacific Coast of

Canada and the United Stes. pp. 207, pls. #, Univ.

Toronto Press.

Key paper for Pacic ydrcids. Sone 35 spees are biely chrac-

e iomrstd, e it 5 matursie (oo draving. and

Vit on or mor decil dravings 320 o shaw anononic exures.

Seclon on gographic nd bubymeti dikibudon. Camplee b

ogaphy.

Hydroids of the 1934 Allan Hancock
‘A Hancodk Pac. Exp. Vol. 4 (I):

1104, 15 pls.
Rt mosly o iy sl dredgin, wually under 100 ahors,
Bt he 17 spece ok o dhe arcs o midie Lover Calomis
1 Fouador, inchuding the oceaic bands, 60 were o 3 on
hre, <het n the o No collctors wre mad i dhe Gult. D,

Froes v & mermhr o i expoditon, and peronally cended 1o
mos of he bydrla cllcing, o hat the repore merys o tht
e snd o pric combrAaion: 3 pechi vho i 10 wrke the
oo doing e acuat work n the H04. 78 speisave G
e G e rrining one handred, 77 v be Fepoed 2
o the north Adani, 5 s fom b porhewtern Padic 37 13
o the Soutbasten Facic g the s o of the tlp
oreof the aes. Tto a0 dcl dreingsof s pew spce, Good
iligraphy incading: . ¥. Crke 184 3 1907: Agoas Alotost
Tepors v o 20 sk ol irom deep itk th. Nowing
150 monogrgh (Wbl meions Agaophent ococnpe 3 1o
corpus ghlipons s aken by the Hincock Expedions fro the
Farmid srcy and the A . Haings 155 reprt o the Guipag
maobias Zncles protct, ok e ke,

i ellowin i o . 5. The dirbwcon o speces n the whole
A1 i 4 potic cxepion of e mrthern oo of e ok
i Lomer o, Indines 1005 aBitis b te bydrod
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1938a. “Hydroids of the 1936 and 1957 Allan
Hancock Pacific Expeditions” A. Hancock Pac. Exp., Vol.
42 107126, 3 pls.

17 spedes collecied i the Gull of whih 45 were deedgd oaly 10
Pk on the Paciic com of northern Lowes Cattfornis ul avelged,
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Neothunnus macropterus (Schlegel).

Yellowfin. Barnhart (§ W-1), p. 87, toto-fig. 130. 2 off Espiritu Santo
Island.

Germo alalunga (Gmelin).

Albacore, or rather a cross (?) between Albacore and Yellowfin which
the fishermen say is fairly common. Barnhart (§ W-1), toto-fig. 181.
‘Taken north of Loreto.

Scomberomorus sierra Jordan & Starks.

Sierra, called the same in Spanish. Barnhart (§ W-1), toto-fig. 132.
Finest food fish we took, taken south of Puerto Escondido, north of
Loreto, south of Tiburon Island.

Coryphaena equisetis Linn.
Dolphin, called Gallo. Barnhart (§ W=1), p. 39, toto-fig. 141. 2 taken
off Cabo Falso; the second finest food fish taken on the whole trip.
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Ophiothrix rudis Lyman 1874
We have been unable (o find any tocollustation, but the
superfial roemblance 10 spiculta is 0 great dhat the
diflerentiaion would be apparent only in a vey dlear or
enlarged photo. There are decail ilustraions a5 fige.
50 and 31 in McClendon 1909 (§K-207) desription on
.51 Niclsen 1032, p. 251 (§ K-208) eports 27 specimens,
0.5 fathoms from the San Dicgo region. Not recorded in
Zickenhenne 1957 (§ K-16).In a personal communication,
Dr. A H. Clark reports the range 2 rom San Pedro, Cali-
formia, t theentrance 0 the Gull

A common shre specisonly 2 Pulmo Rt where 15 specn
i e . i o the cors Popos e Ve
i Vom0 spctta. For dtreninion S e 1o Sl
pecies e ks o picala above:
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Hipponix aniquatus Linne). e 1
Ancient Hoothell.

783 G. and G. 1951, Gresent Gty Calfoaia, o Pana-
o and Gl

125 P.and L. 1952, "under rocks bevween tdes, come
o Tres Maiss”

o g o o of w1 O By o0

Fasicy Gussiooeion (5. 789 G. and G. 1951)

Crepidula incurcs Broderip.

PSP, and L. 1952, on other el in e ame sition
£0C.aiunca of the Californis ot Gy o Central
America.

ot pparenlycn rock) s For e s, S

. onys Sowey 1524, %5y
Oy Siperatel

780 G4 G 1681, Montre t Panama.

5105 5. 2nd L. 1985, “on dru el on e La
Fas'o Panama.

515, it oo, 98, Rickes nd Calvin 199 5 Y-5)
B o e ol gl on ot o ey
ioris
PP it i 0 he e
e gty ey egointutol gy
e A e ot o) S
L T DI R
.aquama Broderi.

186 F L 165, “under rocks becwen tde” Tres
Biaiss: Son Joan el Sor; Moncio By
Pt Kk S o . 1 i

Fasaiy Cauvrmaacion (. 795 G. and G. 1081)

Grucibulum imbricatum (Soverby) 1824, 31 35 v, 6
Imbricted Gup and Saneer Limpet,
P.793.G.and G. 1981, Gulf  Callo, Peru, and the Gald-

P
125 P and L. 1952 “on soncsor oer shells on muc-
Rats” Guymas and La Paz o Panar.
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Fasay Lysancrioas (included 35 3 subfamily of Lussamazzions
in Chamberlin [3)-5) p. 525 and Fauvel (3 -6] . 126)
§186 Aglaurides ulgida (Savigny)
Moo J-16) . 91: 5-10 fathoms. Coiba. As Ocnone.
lgida.
T 1:.:.3.'2..,..&.,..“": o i o0 3 1ok 3 Pocro

Fasauy Lussuonons (Chamberin §1-5] p. 325 and
Faunel[§-6] . 429)

§J-57 Fragments of Lunbrinerids, acking those porions which
carry identfcation charsctr, wese sken in the sand 3t
S Lucis Cove, March 20, 1930, and (probably in 3
iferens species) e tde ool rocks ¢ Poerto Refogi.

Fasat Sriosions (Charsberln [§]-5] p. 367 and
Fauvel (§)-7] p. 2)

§J-58  Pobyodora sp.
(Gens wrested on p. 305 Haruman 1911 [§)-281)
CTo be desrived by Dr. Haton ony wben sidiioa sl
e e AL

§J99 Scolelepi sp.

Favaty Ginaarutsoar Chamberlin §-5] p. 370 and
Fauvel (§ -7 p. 8

§J-60  Girmiformia spirabranchus (Moor) 1904
Moore 1901 (§]-26) p. 162 San Dicgo, presumably on
shore
Recode fn our ks s abed il i I the daiy
S ol sho ks 1 Coroi s B, P o
b S
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Bowier, E. L. 1695, "Sur une colection de Crustacts
décaodes recueils en BaseCalilormie par M. Diguet”
“Bull Mus. Hist. Nau Paris, Vol. 1 63,
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o o g s, 2 Wosions. Nos 0 idiors
oty ko 75 A 3 e s e
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N Hie, VoL b 91106, 8l
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SocNac e, Vol & 7730, 1 p.
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Schmite 1924 (§ O-11), p. 385, 5 specimens from Tepoca
and San Carlos Bay (Gul.

Sin o By (Bja. ol Ay By Por San o
o i Ptither 5 6 Q.53 Wik s o o ¢
e o n G oy o s St o

Petrolisthes iripes Lockington 1878. 1. 29 ric. 3
Schimtt 1924, . 353 (§ -1, one female, Tepoca Bay.

P il R, Son Colos o (s G, Angels By,
o Relgi o0 A e b Gt s Wi ks s
s Gl by o i Sk

Petrolsthes hitispinosus Lockington 1875
Glasell 19373 (§Q-6) . 80, no Mustrasion. Gulf only.
Lo A S s, 2t ot

Perolsthes nigranguiculatus Glasell 195 . 20 vi. 5
Glasell 19% (5 0-6) p. 82, from Santa Caalin Iland
o the G

P Lobos n Bt S b, e By iy B up.
Pt B, on s oy (s Colorni, 18 ociaots

Petrolsthes sp.
Glasel MsS.
Wi rcl 2 Por S Cron S0,

Pisonella tuberculipes (Lockinguon) 1878,
Glaell 1938 (§0-7) . 410 with too-ig 1, P. 34; s
erial examined vas ffom upper pare of Gull. Range:
Gul 15 Ecuador.

Taken twiceany: Coonado Wad, 3 i Pahychclnie o

Pisonelasinuimans (Lockingion) 187,
Glasell 1938 (§0-7) p. 437, with wiofig 2 PL 34 ma-
{eral examines was rom Pucrto Econdido. Range: Gull
o Ecuador.

iy o ot o i on o he iy i by ke
o o s A b s sy e B s P,
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Stssny, Gustav 1922. “Die Tormaris Summlung von Dr.
T Niortensen” Vidensk. Medd. fra Dansk Naturh.
Foren, Val. 75: 125,195, 9 text .
ot abege, v 3. . 19 o Togs, P, e .7,
ey Gook Wiogapty
Trewavas, Ethelwynn 1991, “Eteropneusta.” Britih Mo
seum (Nat. His), Greae Barrier Ree Expediton 192829,
Vol ;307,18 text g
Seven sy of Pychodirs o e o o e Gl
T i by D i on e B e Expeion. s
i i e e o e Groe
Nl o ol i Bchls s it Glipges.
See i the repor of  great Balanoglow, from the L
Pz arcs, il undesribed, in Gravier's 1905 Bull. Mus.
Hise, Nt Pars, and Bull Soc. P, Paris aicles on it
comcnsal (3-9) with 3 toto igure of the poserior por.
on to show the ot with it poynoid and Lyiosgid
e
Due t0 the cooperaton of Dr. Bullock, we are able o
presat a faily Comprehensive abiract of what has beea
lone 1 date with ths group in the ares under considers
tdon, In additon (0 (he iems mentioned in the above
tations, Bullock remarks: “To this s 1 can add only the
Tollowing records o mateial that hascome to my atien
tion butwhich hasnot ben idenified—a aborious proces
involing the preparation of srial histlogic sectons
Saceoglosus pusillus (Riter) oceurs in the Esero de
Punia Banda at Ensenada, 25 would be expected from
its comparadve abundance in the mudfts of outhern
Calitori.
“2. A speccs of Balanogiouus proper has been taken by
Glasell from the coas of Somora. 1t may be the same 35
Gravie's specie
3. T o thre records, unknown even 3s (0 genus are
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OF the 10 or 10 plus species taken, 4 or 4 plas represent
material a¢ present unallocated o species. Of the fenain-
ng 6 3 axe conmapolitan o twopicopolian. One of the
others was dscibed from southern California. The other
o are ticly Panamic, Bemios being known only from
the Gult, and Ampithoe plumulos occorting videly from
southern Caliornia to Ecvador, with one tecord from
Britsh Columbian atrs. A prévious reconnsisance of
‘Gull aiphipods had becn made during the Albatros 1911
expedition,but sirangely, we took.n our 10 plus nly one
of the 16 specis they reported. Amphipods, however, are
unquesionably numerically vry important in the Gull
and the collctor devorng himelf o minute and subile
material, instead—s we didto the obvious and.large
iems, should be able 1o procure up 1o 20 or 30 species
faily’ casly.

Addenda: 4 sddivional species were reported upon while
(s sccount was in pres Under date of September 30,
1901, Clarence K. Shocmaker, Awistant Curstor, Division
of Marine Invertcbrates, United Staes National Museum,
inform ws th th following were determined from ma-
il vaken from cusiers of Obeti plicata §B-11)
ached 10 3 gorgonian skeleon 3¢ Exero de 13 Luna,
Sonara: Pondogencia p. and Caprella aequilibra Say
‘were both very abundant (the Obels appesre o be alive
with the skeleton shrimps). with 6 specimens of
honius brasilens (Dan), and 10 of Parafesa 5.

Oroe Tsorona

§M-300a Abbott, G H. 1940.“Shore Iiopods: niches occupied, and

sy-s01

degees of transiton toward. Jand e with special Tel.
erence o the Faviy Liovatows.” Proc, 6th Pacihe S,
‘Congress, Vol 3 505511,

Sning Ligyde ocidentls ¢ L Jol. An gl sy

Boone, Pearl L. 1918, “Desciptions of ten new isopods.”
Proc USNM. Vol 54 591604, pls.
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Crangon ventrosus (H. Milne Edwards) 1857
Gice 1957 (§ B-5),p. 118,10 specimens of Arena Bank.
Range reconded 2 enire Indo-pacifc, Hawaiian Islands,
and Gult,

Puloo Rec. sl

Grangon sp. No.1
Eis St i o ok ¢ e o gttt

Crangon . No.2
- Lobon, i oo o Galboil By, xSt bnd,
o ok o of o,

Grangonsp. No. 3
P Loben, B St nd

Specmens of Grangon which s indetcrminsbl 3 0
e e the chilae ar Tcking wee aken st Gabiel
By and 2 El Mogie

7 Synalpheus opiocerus sanjoei Couitre
Coutite 1909 (56, p.29; San Jos Itand (Gult), dewil

e e
e P ——

Synalpheus sanlucesi Coutire
Chace 1957 5 P-5),p. 123 Generslrange: Cape San Lucas
aken by Xants, 4nd Atena Bank ol

Token a0 Pulo Rt (s 2 3¢ . Lobon on Epri S0
e = =

Symalpheus townsendi mesicanus Coutitre
Chace 1957 (§ P5) . 125 General range: Ceralbo Tland
and Arena Bank (bth i southern partof Gull. Coutitre
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§K-218 Ophiactis savignyi (Miller and Troschel) 1842
15 7. 2
il totoillusations we have been
165, s 5 and 6: R, Kochier 1022,
‘Opiiurans of the Philppine Scas and adjacent vrers”
Vol 5 o Bull, 100, U. Nat. Mus, pp. 486, P 105 Niel
sen 1932, 257 (5 K-208) dscribes numerous small spec.
mens sk up 107 mm. diameter) wually with 6 s,
from 0-5 fathoms at Panam, Ziescnhenne 1957, p. 224
(§K-16)records one nly from Clarion Iland, 20 fathoms,
and reports  total range of San Pedo to Panama on he
Pacific cons, and elicwhere cosmopolitan in warm waters.
HL L Clark 1010, p. 39 (§ K7 rcords from Meico and
Nicaragua and givésthe bathymetric range 3 low water (o
27 achoms.
Gl ¢ s The o b g, D ..l 03 g
o N e caf—m‘%“ﬁ £ ‘4\.'7.,.1-9; ae
midradt vk, 3 he Knersd . spis 3 he 2 o
i
We ok  pcimen 4 i n the Gt I Mog Corod
i Avgis By snd a1 Cabricl oy o Bt Sums Tk
i hy e ey o o 1 S 1 b oF o o

K219 Opliacis simplex (Le Cont) 1851 risre2
Towillusrations as fgs. 5 and 6, PL 10, Clark 1915
(§KC209). There is a lengiby accountin Nihen 1952, p.
238 (§ K-208) with detal Ryorcs 13 3nd 1b, based on
umerous spcinaens of th usial 5 armd and o th rarer
G armed iy, up 0 55 . dis dismete, 0°5 achoms,
S Diego and Panarsa, Nichen regards the descripion
and decil drawings of O. arenosa Lutken in McClendon
1909, 2 (§ K-207) . 164 and 160, based on 15 Ltoral
specahens taken rom San Diego sponges, 58 pertaining
actually o the presiously described smplev. Not recordes
in Zisenhenne 1957 (§K-16). H. L. Clark 1940, p. 40
(§K-7) reports matril rom (resumably) 25 fathoms oft
Cedros iand, vporting the geographic range 3 from La
Jola, Galifornia, st to Panama. 05 fdhos.

We collecsd simpt o
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Sty Pulmonate Limp.
P 108 Pilkbry and Lowe 1932 (§5-26), San Juan de Sur,
Central America
e il i ity e e Frobranc

ORDER CTENOBRANGHIATA  (PROSOBRANCHIATA)

Sursarasiny Toxoctossa
Favicy Texssnions (. 64 G. and G. 1951)

§5-926 Terebra (yurelle) variegote Gray 1851
Cowon . 5 ric. 1
466 G. and G. 1931, a5 T (Sviotercbrum) variga
Guayras and Scammors's Lagoon t0 Galdp:
109 P.and L. 1932, ving secimenstaken on tde s,
Ay
et bl sry o et s s 31 e oy

Fas Couton (5. 471 G. and G. 1951)

§5-327 Conus branncus Mawe. Royal Cone.
100 P 1 1952, “in vock ledes 3 extreme ide:”
PP o Panams
Wi . priscep 3 €. e 3 . Lobe o Exiics St .

§59%8 . Broderip.
p. 109 P.and L, 1052,

ing in crevices of rocks ex.

pose 0 the s Cape San Lucss 1o Panarma
Cope Sn Luca, Ax i Lo on B St e, with the
gty

5920 Gons princeps Linne 175, % e 1

P75 G. and G. 103, Cape San Lucs o Paya, Peu.
109 P and L 1032 “on coral rcts o rocks at exteeme
{ide:" La Paz and Cape San Lucas to Central Americs.
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Monro 1993 (3 19), p. 66 Taboga Itand.
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. antennta Savigny 3534
erkeley 103 (-9 . $94; from Ml an from Ti
ron band. Monio 1955 5119 p. 59; from Colén (A
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b Eumbz s e v S o] oh
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. flamentass Grube

Moo 1955 116 p. 65; Galipago and Gorgons.
O i g e et fret
E. (Palat)sciensis Grube

Faunel 1028 §J-9) p. 405, rcumvopical.

Tk vith 1 shoe b o Rt . g s B
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E.chemacephala Schmarda

Fruman 195 § )1 p 15 from OId rovidence Land
in'the Caribbean Rangt Wen Indie Forida, Cartbbean.
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Dall, W, H. 1962 “Mlustracions of nev, unfgured, or
impectcily knowen shels,chiely Amercan, i the United
Sties Natonal Museun” Proc. USNAL, Vol 26: 499
566, Pl 2140

e v A s n 1. 14 s P, et
e e e G s, . b e Gl o e
o

Dall, W. H. 1908, “The Mollusks and the Brachopoda.”
(Albatro 1891, snd 100105 Bull. Mus. Comp. ZooL.
ol 58 (6 205187, Pl 122.

‘Dispite s emphasis on decp water forrs, this compre-
hensive paper comes car o being 2 handbook of Pandiic
marine malluks. Materah are Hoed from several oher
ibatrosscrvses n the easeen ropical Paci, and from
miscllancous source. In addition & the wial sheled
Torms, Cephalopods, Peeropods, Tectibranchs, Chitons
and Brachiopods ar¢ weateds only the Nudibranchs (e
Bergh, § T-1)are mising. Many shallow water and shore
forms are considerd, some from the Gull, with p 435
Boteson lictoral species 65 and 14 speie of shore ol

Tusks are lsed fom Panama Bay and from Coco Tiand
There s a it of Albatosssations & complece iphabec
calindex, and many toiofgures, maps, and chars.

Dal, W. H. 1909, “Materal towards a biblography of
publcaions on the post Eocene marine molluks of the
Rorhwest coatof America, 1865-1905."

‘Appendix XL of: "Contrbusions o the Tertary palon-
{ology of the Pacifi Coast. L The Miocee of Asori and
Goos Bay, Oregon.” U. 5. Gel. Surv. Prof. Paper, Vol
59 195216,
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ruion o oné wilserv fo she xber, Gied recendy by
Ziceahenne 1957 (§ K-10) from Claron Tand, 1 tdt
pool specmen only, with baihymetrical range recorded
Fom thore 1o 40" fathors. Grane and Hesdein. 1958
(K-308), . 2, recond a rane from th we cont of
Lover Catlornia and Charion and Socorro

e Gult, and from the Gatipagos. A vy lage, cose
croppe rchin, with light, Sk white spins. We took
it oy once, . Lobos on Expirts unto Hiand. In 3
perional communication, Dr, H. L. Clark race this 34 3
e form, saing ha ah B Muscum s one spec
i onl, and Siuscum of Comparaive Zoology ony
en none in good condton. -
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Encope grandis L. Agasiz 1841
There ate two good tooillustrations: fgs. 5 and 6, PL
130, Agasi 187274 (SK-S01) and PL 3, Boone 1925
(§ K-1)- The range is reported on p. 97 of Grant and Hert-
Tein (§ K-308) a8 resriced to the Gull, but Agassiz 1901
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Siarm, R E.C. 1678 “Decption of 3 e speccs of
e v . Gull 5 oo i omars o8
aher e o Bl known s o he e egion”
Froc head N S0 P, Vol 30 39640, L7

D st b, S o, sty st b Mg

Rt Saron, 3 ésprac: 2t e decripin o vik
e S v 1o 2 Ol e, bt i sy
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Ther ae othr papers, s follows,concerned mostly with

extrulimital and Californian specics, some of which may

o out to be overlap forms,of which may appeat n the

Panamic aum. Several o thes, i the Serapes sris spe.

dally were not accesible:

‘ergh, . 1678, (e 14) 1904, and 1905, (14. 9, Teil 6,
Thei. 1 04  in Serapers Res. Arch Phi. (cics seveal
spaies rom the Gul o which ae Known now t aceur
e Gulh.

Codhcell, T. D. A, in Nautilus: Vol 15: 9091, 1901;
Vol 16! 1920, 19G2; Vo. 16: 117, 190%; Vol 18: 13132
1905; Vol 21 1067, 1908 In Journ. Malacol, Vol
1212 1001

MacEarland,¥. M. In Zoo. Jaheb. Supp. Val. 15: 51535,
1912, with coloe Tishograph. Tn Nauils, Vol 30: 127,
1923, Caliornian Acaathodoridac

Mazarell e Zaccard.In Bol. Soc. Nat. Napai (1 Vol.
4754, 1859, the exradimital Aplysia chierchana. 1p
nov. (Pers), et

“The apropos volumes of Pilsbry's Menual were fnaccs-

b 1o while ths section of the work was in progres.

Seealio opisthobranch fems in the general mllusk it
tions, cspecially: Bartch and Rebder 1935 55-5) who
dccrive on . 2 and ilvstrate on PL. 5 Aplyia cedroensis
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peisidas to Goniadidac: A Hancock Fac. Exp., Vol 7
B 17387, i 14 i
i i i o, i
Monvo, C. C. A. 1928, “Polychacta o the familics Poly-
noidac and Acotidac from the vicinity of the Panaa
Canal, callected by Dr. C. Growland and Dr. Th. Mor.
ensen Journ. Linn. Soc. London, Zool, Vol 36: 555
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1928 “On the Polychacta colected by Dr.
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Cucumaria californica Semper 1868
.79, Deichmann 1911 § L-10), shore desripion, “west
Cose of Mexico and Central Americs, posibly 10 Peru™
The Sermper 1868 llstration s deil Fgure only.
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e Skt o i b st copiy sl gl
e
e s oo i i Sy s o b DA (e
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Buthyonidium ovudum (Slenks) 1867
p. 124 Deichmann 1911 (§ L-10),short descipion, Lovwer
California to Peru. The Selenka 1867 ilustraion s detil
Fgure only.

Meiamate, st kel orm. Roldih rown cor which i x
e St e o e e
e e e g e

Rect. Prsmay iy commen in the Gl
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Euthyonidium veteronis Deichmann 1941
125, Deichmann 1911 § L-10) riinal description of a
ingle specimen from Costa Rica shore, dtal fgures only.
A et g it oy e vt b
e sange, Fovee, i e bnds towad e e
-

Neothyone gibbora Deichmann 1941
P 113, Deichmann 1911 (§ L-10). original descripion of 2
Bumbér of specimens from the upper end o the Gul t
Lobos de Altra Iilands, Per, il from the shore, dea
fgures only.
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‘The following less important papers are listed by Dall

1903 (5512, 4nd th caions hec not b repeated ere:

Dl 571, Are Jour. Conchlopy dscrbed 60 nw
‘e o h Faih, i i (v
Bl a7 Casaopods o ch P

Dt 1890 . USNM, Albtrn dredgng.

e

Keliey 190 Li of$a Diego pci

e 1485, Wih e by Dol Som Dic and Todon
oo By

Sicarn 1991 o UMl of 21 speis from the
s <o of S snd Comcl Amerc and
jrvy

Vet 1676 Gt o Calitorsia shells.

Al the folowing short or paally propos papers are

ied, among ohers, by Keen 1957 §5-19)

Dl 1915, Miscelancous new specis,some rom the Gull
(o No ).

Dall 1918 Magialena Bay (1 No. 97,

Gt 1660 Lagoon Head, Lower Calfonis (dted o p.
g

Inth carly reports of the Calfonia Academny o Siences,

anidin Nautiy tere ar dasen of Al short o un:

impartantor ot cmprising o, s, comments, and

ot on peds odcung ihin ovriap of Paramic

it 1 hrk deined. Mot of them.th e noriher

s cspeciaty, have been icked p by Dl o Keen and

e ied i e 1903 and 197 bibigraphies.

“Ther i ¢ prsn no sy, no ven sy coordinsed
i from Which  smmary dould b desw, of the con
Gderabie bt very seared normation saisbie on ol
ks souhaf i Unitd tses b, Aspreparacon o
i 1921 Nord Paifc chck i, Dal eviened 2 great
many familc in which souther specisaccor, stending
o any stcions he ws forced (0 ciean up in orer 15

e clear sling in the summary, 3 in his vay
Incdentally sighining oot porions of the Panamic
Dnuna. B groups whith wese enarely o ven pincpaly
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p. 795 G. and G. 1931, Triidad, Calforia, 0 Tome,
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p. 16 Boone 1925 (§54) 35 N. macrochiensis Greli,
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Poliniesbifescatus (Gray) 18-
800 G. and G. 1981, Acapulc, Guaymas, and Cape San
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