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Preface to the 1975 Edition




  Fall is the time that most of the migratory runs come back to the rivers here on the Pacific Coast of North America. All our five species of Pacific salmon come home then except for a few early-running chinooks and cohos. Most of the winter-spawning cutthroat trout run into the rivers then. The last of the summer-run steelhead and the first of the winter runs almost close the gap between themselves. It is the liveliest, most exciting time of all the year. Gulls and eagles, goldeneyes and mergansers, bears and mink and raccoons all come down to the rivers.




  We know so much more about these migratory runs than we once did: where they go in the oceans, how they move through the ocean years, even a little of how they find their way back to their rivers of origin. We know something of their fresh-water needs and timing. We know that each species of fish that runs to a major watershed has many subraces that are peculiarly adapted, each to its own particular part of the watershed. We know that these wild stocks have wide genetic variations that can enable them to survive and rebuild in the face of disease or natural disaster. We know much more than this—about survival rates and growth rates, the timing of downstream migration, the importance of feeding in the estuaries, and the river’s plume of fresh-water flow over salt. We know we can tamper with these things only at great risk to the survival of the runs.




  How much more is there that we don’t know and should have learned by now? In British Columbia we do not yet recognize fish production as one of the uses of fresh water, yet without fresh water we would have neither salmon nor trout nor char nor eulachons, and we should be much the poorer for that. We know that logging and most other forms of land use can be very damaging to watersheds unless carefully controlled, but we have not yet learned how to exercise this control. We know that hatcheries are of doubtful value at best, and ruinous at worst, and we know there are better and more productive alternatives. Yet we haven’t examined those alternatives thoroughly and we haven’t learned ways of putting them to work. We know that streams can be protected and their productivity substantially increased, but we haven’t as yet really learned how to go about it or cared to put real effort into the learning. We still trust engineers and technologists, or say we do, which might be all right if the fish responded to them with equal faith, but they don’t. The fish respond to their own biology and to the fresh-and salt-water conditions that serve it.




  We know so much and so little about the anadromous salmons and trouts. What we do know would be enough to save them if we put it to full use. In British Columbia, where we are not cursed with main stem dams on our major rivers, we could hope to return all our streams to full fertility and maximum production. It is a dream I like to dwell on when I am along the fall rivers. The salmon themselves clean and refresh the gravels of the stream bottom in their spawning activities; later their dead bodies feed fertility to the stream itself, benefiting all the creatures that use it, including their own progeny. There is a charm of interdependency in all this, some magic statement of unity and completeness that gives promise of a return to rivers of primitive abundance. It is more than a dream really. I believe we can achieve it, though there may have to be a little more order and regularity in the new abundance.




  Roderick Haig-Brown




  Campbell River, B.C.




  April 1975




  
PART ONE




  The Scene




  
1. Fall Defined





  FALL COMES QUITE GRADUALLY ON THE Pacific Coast of Canada, so gradually that one scarcely knows when or whether it has arrived. Sometimes a storm blows up from the south early in August, with a cold, wet rain that brings a subtle change. Yet it is certain the sun and the hot days will come again and perhaps hold on through most of September. If they do, there will be early frosts to turn the leaves and insist that fall is here. More often a storm around Labor Day brings the change. Again, the dry hot days may return after it, perhaps bringing woods’ closure and forest fires; but the change will be clear; fogs will force in from the ocean and the morning dew will be everywhere. With or without frost, the leaves will turn and begin to fall.




  Fall is also in the return of the salmon to their rivers—not, of course, in the early king salmon runs that come to a few rivers in May or the early running races of sockeye, but in the typical pink salmon runs that come in towards the end of July. With their coming the great fall movement to the coastal rivers begins. The big kings follow quickly, in August and September. A few cutthroat trout may have begun their movement even a little before the humpbacks. The cohos come in with the rains of September and October, the chum salmon are close behind them, and often with them, in October and November. Well before the last of the salmon is dead, it is December and unquestionably winter.




  Fall fishing is a revival after the quieter times of summer. Cooler nights and the melt of early snowfall in the mountains bring falling water temperatures and rains freshen the streams. Shadows are longer, shielding the pools. The fish are more active and there is a touch of urgency about it all, a feeling that it cannot last very long so one had better get out and be doing. After all, there have been falls when the heavy rains came early and suddenly, the streams flooded and everything was over before it had started. Occasionally such memories trick me into going out and searching for runs before they have come in, using up fishing time that might have been better spent a week or two later. But I am not at all sure this is ever a matter for real regret, because there is always something around in the fall and one can come upon surprises—a few migrant fish running ahead of their time, an unexpected hatch that brings resident fish on the feed or even some phase of movement wholly unsuspected in other years. Few movements of wild creatures run to an exact timetable, year in, year out, and few are without their aberrant individuals; and few of us know our own familiar waters quite so well as we think we do.




  Fall is almost everywhere a prime fishing time. In early fall the arctic grayling reaches his peak of fatness and condition and the lake trout move towards shallower water and their spawning. Brown trout and eastern brook trout are fall spawners, the cutthroat is chiefly a winter spawner; all three take on a special beauty of coloration as maturity approaches, echoing the reds and golds of the falling leaves. One may look for the bright and silvery immature fish among these and even prefer him, but his beauty is less vivid and he is not set apart as a sign of the season.




  There is much pleasure in fall fishing, especially on streams where salmon run. But one does not have to fish to make the most of it. Of all times of the year on the Pacific watershed, fall is the most exciting. Spring is the most beautiful time, summer perhaps the most delightful, winter the most testing, at least physically; but fall is the time of movement. Anyone who passes along the streams may see it and feel it. Even when I am hunting ruffed grouse or Wilson’s snipe, I find myself pushing out to the stream edges, following them where I can, looking down into the fall-dark water to search for the salmon’s movements among the drifting leaves. Traveling fish roll up in the heavy water, spawners splash and work and struggle on the shallows, exhausted fish shelter in the eddies. Bear trails are worn and muddy along the banks, prints of coon and mink show up on sand bars and other soft places. Mallards, mergansers and goldeneyes start up from the quieter reaches where they have been feeding on salmon already dead. Being a fisherman, one looks for trout among the salmon or checks the brightness of the cohos to see if any are still worth taking, one studies the pools and runs and, when they are unfamiliar, promises oneself to come back some other time to test them. But none of this is necessary. It is enough to be on hand at this solemn, untidy time when the woods are wet and quiet and the salmon are completing their cycle.




  To some people, the thought that the salmon, all Pacific salmon of all species, die very soon after spawning is a depressing one. They see in it only decay and waste, a sort of pathetic frustration of life. This is a natural view, but it does not question deeply enough; the end of the salmon is not death and corruption, but only fall, the autumn of their cycle. They come to the spawning gravels in all their brilliant colors—reds, browns, greens, gray and black and golden. Like the autumn leaves above them, they have their time of fierce glory. Then the frosts and the rains and the winds come. The leaves become torn and sodden and dulled and in their time they fall, covering the ground, drifting with the stream currents, piling against the rocks and shallows. But within the trees life is still strong and self-renewing.




  As the winds stir and drift the dying leaves, so the waters drift and stir the dying salmon against the gray-brown gravels of the stream beds. But under those gravels life is strong and secret and protected in the buried eggs, the real life of the race. Fungus grows on the emptied bodies, as it grows among the fallen leaves; they collect in the eddies and strand on the gravel bars and the bacteria of change work in them to make a new fertility. In spring life will burst from the gravel as it bursts again from the trees, into the massive yield of the new cycle. Death is seldom more fleeting or more fertile than this.




  The salmon runs are not the whole story of fall on the Pacific Coast streams, but no one can fish there and not be aware of them and no fisherman can fail to be curious about them and concerned for them. A great commercial fishery depends on them. Tens of thousands of anglers go out each year to catch them in the salt water and every angler who fishes a migratory stream sees them and finds his sport, directly or indirectly, through them, for the power of the runs persists through the year and affects all other fish.




  But the salmon runs are more than this. They are a last true sample of the immense natural abundances of the North American continent. They have been damaged and reduced in many places, it is true, and in some places, especially the Columbia River, the damage is great and permanent. But they remain a massive abundance, complex and wonderful, throughout most of their range, and throughout much of it their potential of natural abundance is as great as ever, while new understanding of their ways and needs suggests that increase over the natural abundance may well be possible through man-made assistance.




  I feel this as a special challenge to mankind in general and to North Americans in particular. Is there one wild thing on the face of the earth that we can use and live with in reasonable harmony, preserving and even enhancing its natural magnificence? The record to date suggests there is not, that our own demanding and untidy living habits must always destroy, if not the creature itself, then certainly the living space it depends upon. Yet for the salmon it would seem there is some hope. It is a valuable creature, fundamentally and irreplaceably valuable as a source of food in a hungry world. Much of its living space is the sea, an area of the globe that we have not so far found it possible or necessary to change or damage very greatly. The rest is in the streams, which our own interests demand that we keep as clean and pure as possible. Unhappily, we often consider it convenient to obstruct, divert or otherwise abuse them, but there is at least a possibility that we may develop beyond these primitive practices in time to save a good deal for the salmon.




  This, I admit, is a rather special viewpoint in an age of relentless change and destruction. It reflects intangible values and instinctive, even primitive, sympathies that are not much in favor today. But when I come to write of a fisherman’s autumn I am bound to think first of the salmon and then, remembering the sense of wonder they have stirred in me through nearly forty seasons, I am bound to plead their case and tell what little I know of them. I hope they will long be here, in the water of California, Oregon, Washington, British Columbia and Alaska, to stir fresh wonder in the hearts and minds of later human generations.




  
PART TWO




  Pacific Salmon




  
1. Origins





  ONE OF THE FIRST QUESTIONS ASKED about Pacific salmon is: “Are they true salmon?” The answer is that they are, but that the matter will stand a good deal of examination and is well worth examination.




  Many creatures of the new world have common names that have been transferred from the old world—the American robin, for instance, is properly a thrush, not even nearly related to the little European robin; the lovely American “sparrow hawk” is closely related to the kestrel, not the European sparrow hawk; the American “partridge” is a ruffed grouse; the eastern brook trout is a char rather than a trout; the “blackfish” of the Pacific Coast is not a blackfish at all, but a killer whale. The example could be multiplied endlessly. Occasionally they are confusing, more often they are not; usually they reflect the homesick settler’s search for the familiar, but often, too, they reflect the keenness of his observation.




  The Atlantic salmon of the east coast was no problem at all to the early settlers. He looked like a salmon, behaved like a salmon and was in fact exactly the same fish they had known as a salmon in Europe—Salmo salar, the fish the Romans had called “the leaper.”




  The early explorers and settlers of the Pacific slope had no difficulty in recognizing the fish they found there as salmon, but there were differences. First of all, there was the almost incredible abundance; then there were the different sizes and species, running at different times, and the distortions of shape and color that came with sexual maturity. Salmon, yes, clearly salmon of a sort, but not true salmon, not the real thing. Their very abundance counted against them. How could anything so common, so prolific, be a king among fishes?




  Inevitably there was much argument about it, learned and otherwise. The final consensus was, and is, that the Pacific fish is a salmon, but of a different genus. The formal classification accepted today is as follows: suborder, Salmonoidea; family, Salmonidea; genus, Oncorhynchus, of which there are six species and perhaps several subspecies. The Atlantic salmon belongs in the same family, but is grouped with the trouts, both Atlantic and Pacific, in the genus Salmo. Even so, the physical differences that establish this generic rating are rather small. In Salmothe bones are generally heavier and the anal fin is shorter, having twelve rays or less while Oncorhynchushas thirteen or more. There are small differences in skull structure and in the development of the teeth. But the most impressive biological difference is in the fact that all Pacific salmon, without exception, die shortly after spawning, while the Atlantic salmon and the trouts, including the steelhead, may live to spawn several times.




  The obvious conclusion is that the Atlantic and Pacific salmons have a common ancestor not too far back in geological time. Beyond this all is necessarily speculation, but a recent and closely reasoned paper by Dr. Ferris Neave* gives strong direction to the speculation and I for one am happy to accept its conclusions.




  Dr. Neave goes back to a time between one and two million years ago when the Atlantic and Pacific were connected across the arctic in such a way that cold-temperate fishes and other life could pass back and forth with some ease. At this time the Atlantic salmon or its direct progenitor probably populated many of the North Pacific streams on both the American and the Asiatic side. About a million years ago the arctic passage was blocked and the Atlantic and Pacific salmonoid populations became isolated. In the course of this isolation the Pacific stock gradually adopted the habits and characteristics of the steelhead trout, a fish whose close relationship to the Atlantic salmon is apparent to any angler who is reasonably familiar with both species.




  Today the steelhead or its landlocked form, the rainbow trout, is present in all waters tributary to the great semicircle of the North Pacific Ocean, from Mexico to Formosa, except in those waters tributary to the Sea of Japan. In these waters there is no native representative of the genus Salmo. But, limited to them and nearby waters of the Asiatic shore, is the Japanese cherry salmon, Oncorhynchus masou.




  The cherry salmon is an interesting fish. The only specimens I have seen are preserved in a jar in the Institute of Fisheries at the University of British Columbia. They are small fish, not over three or four pounds, and one is immediately impressed by the broad, heavily spotted tails and the thick wrist or caudal peduncle above it. One thinks at once of steelhead or rainbow trout, but the anal fin has the thirteen or more rays typical of Oncorhynchus and the fish is, in fact, a Pacific salmon. But it is the most “primitive” type of the genus—that is, the least specialized away from the steelhead or the Atlantic salmons. Dr. Neave notes that it is “piscivorous; lives in both streams and lakes; is also anadromous, but is not far-ranging in its marine habitat; some males, maturing in fresh water, are said to survive after spawning.”




  The limited distribution of the cherry salmon, and the absence of the steelhead-rainbow group from the same waters, draws attention to the probability of another isolation. Some half a million years ago the land forms near the Japanese Islands rose and cut off the Sea of Japan, forming a shallow, landlocked body of brackish water. The evidence suggests that the steelhead populations trapped under these conditions for thousands of years developed into the cherry salmon. When the ocean waters flooded over again, the cherry salmon were released, only to be trapped again by subsequent rises of the land forms in the Sea of Japan, the Sea of Okhotsk and the Bering Sea. During these later isolations—there may have been more than one—the other five species of Pacific salmon developed from the cherry salmon. With the final flooding in of the ocean, over a hundred thousand years ago, they were released to spread through the range they now occupy.




  This is a gross oversimplification of Dr. Neave’s most carefully argued paper, but it gives an idea of the biological and geological factors that have almost certainly worked to separate the Atlantic and Pacific types of salmon. Dr. Neave also deals with the difficult question of how the five or six species of Pacific salmon have been able to maintain their evolutionary specialization in spite of the intermingling of stocks almost throughout their range.




  It is well known that successful crossbreeding between any of the five North American species can be readily achieved, and that the hybrids are fertile. Yet hybrids are rarely or never found under natural conditions, although the various species are often found spawning in the same areas of the same streams at approximately the same times. Physical differences, though not great in the immature fish, remain constant and the life histories of the five species are widely different and remain so. In other words, the species have developed and are maintaining their development, perhaps increasing it, without the isolation of geographical factors, of different breeding times or of widely differing ecological needs. The species are known to intermingle before they leave fresh water, in their salt-water movements and even at the time of their spawning return.




  But although the species are a good deal alike in the silvery coloration and graceful shape of their salt-water forms, they become markedly different in both color and shape with sexual maturity. The sockeye salmon develops a scarlet body and greenish head, the coho becomes a rich crimson, often with a black head, the king salmon turns through bronze to red and black, the pink salmon male builds a great hump on his back and narrows his body, the chum salmon develops strong black and gold horizontal bars which change to red and black vertical barring in the dominant males. There are other differences, less noticeable to the human eye, but perhaps equally significant. Dr. Neave suggests that these alterations of shape and color constitute recognition characteristics to which the breeding fish respond, thus almost entirely preventing interbreeding between the species and so providing the necessary “isolation.”




  There was a long period of time after the subsidence of the Asiatic land forms in which the five North American species worked their way around the North Pacific semicircle, and there must also have been withdrawals in the face of the various ice ages. The present range has been achieved only since the last retreat of the ice some ten thousand years ago, and in a more limited form evolution has continued.




  In every river system of any considerable size there are likely to be several runs or races of fish within each species. These runs may vary little or much in their timing—from spring to early fall in the king salmon, of instance, even on short rivers, and from early July to late September in the sockeye runs of the Fraser watershed. Runs often vary in size; and they are usually directed towards different spawning areas. Because Pacific salmon home faithfully to the spawning area of their origin, these separate runs are effectively isolated in their breeding and produce fish with similar characteristics. There can be little doubt that most such runs developed behind the retreating ice and represent differences in the reserves of energy within the fish themselves on leaving salt water, those stocks with the greatest reserves pushing on to more and more remote spawning areas as the ice withdrew. While it is true that pink and chum salmon, the latter especially, tend to spawn in the lower reaches of streams, and the wing and sockeye go farthest upstream, it is also true that some kings and sockeyes spawn only a short distance above salt water, while some pink salmon travel great distances upstream. In other words, variations in this respect within certain species are almost as great as the widest variation between the species.




  All this outlines the wonderful complexity of the Pacific salmons and their wide range. They are at once highly specialized to conditions they have accepted and highly adaptable over periods of time to newly favorable conditions that open to them. Sockeye salmon, for instance, are dependent on a year of lake feeding before migrating to sea, and major runs are found only on spawning areas from which the fry can quickly find their way into a lake; yet many streams without accessible lakes have runs of so-called “creek” sockeye—fish that seem to be waiting for some distant chance of geology to open conditions that will permit their increase. The energy reserves of some upstream runs of sockeye are so closely calculated to the distance they must travel that a delay of three days may impair spawning and a delay of twelve days may make it totally ineffective; yet some early king salmon races reach their spawning areas months before they are ripe. The pink salmon completes his whole life history, from egg to death, in two years. The cycle is immutable and total disaster to a given run in a given year should wipe out the run for all time. Yet the pink salmon persists in abundance in many streams, though really large runs are usually in alternate years only.




  The coho salmon, which is perhaps closest to the Japanese cherry salmon and through that fish to the steelhead and the Atlantic salmon, spends one year of stream feeding before migration and two years of sea feeding; it spawns and dies nearly always as a three-year-old, though four-year-olds are not unknown and a number of males spawn precociously as two-year-olds. The typical king salmon spends only a month or two in fresh water and returns to spawn in this fourth year; yet some runs are made up almost entirely of five-year-olds. King salmon like large streams with a heavy flow and coarse gravel; the little pink salmon prefers finer gravel and a gentler flow; the coho pushes his way up the smallest streams, through beaver dams and swamps and brush piles; the chum salmon often spawns in water that is still tidal.




  No doubt it is scientifically unsound to say that all these runs and races, all these variations of choice and habit and life history were especially designed to use every square yard of accessible stream bed around the perimeter of the North Pacific; it would be sounder to say that the ocean itself and its tributary streams have forced the fish into their present complexity of variation. Yet both points have to be sound in some measure and it is strangely satisfying to think that those thousands of years of species formation in the Japan Sea, the Okhotsk Sea and the Bering Sea eventually led to the miraculous abundance of the Pacific salmon. An abundance such as this could not have been achieved by a single species nor, it would seem, by the several species of the genus Salmo. “True salmon” or not—and in the last analysis this is really a matter of individual choice—the Pacific salmon are one of the most useful and impressive wonders of the natural world.




  * The Origin and Speciation of Oncorhynchus, by Ferris Neave F.R.S.C., Transactions of the Royal Society of Canada, Vol. LII; Series III; June 1958.




  
2. A Word for the Small Streams





  FROM MY OWN PARTICULAR POINT OF view, which is that of a stream fisherman and a fly-fisherman, the Pacific salmons are not ideal game fish. I say this reluctantly and after many years of trying to convince myself otherwise, because they do at times reward the fly-fisherman greatly and under some conditions they give some fine moments of sport in streams. But one has to accept the fact that as fly-rod fish in fresh water they do not rate with the Atlantic salmon, the steelhead or the other true trouts.




  In spite of these narrow and personal views, the Pacific salmons make up one of the world’s greatest and most exciting sport fisheries. Hundreds of thousands of anglers fish for them season after season, with deepest devotion, and hundreds of thousands of others would like to. They are wise in this because in salt water, and on their own terms, the Pacific salmons are game fish with few equals. They strike freely, fight at least as well as any other fish of their varying weights and are noble prizes when caught—handsome, shapely and richly fleshed. The coho is the mainstay of the fishery because he is found nearly everywhere, often feeding freely close inshore. He is also the most spectacular performer on the end of a line, running fast and far and jumping with splendid abandon. The king salmon is strength and power, especially when he reaches weights of thirty pounds and over. He feeds deeper and fights deeper than the coho and is often feeding little or not at all as he works towards his rivers from his years of ocean feeding. The little pink salmon often shows up strongly in the sport catch in his high-cycle years and performs worthily enough if the gear is not too heavy. The other two are seldom significant to sportsmen, the sockeye because he is by preference a crustacean feeder and does not often strike at a lure, the chum because he runs late in the year, when few fishermen are out, and does not linger long to be caught.




  At first it seems strange that these salmon should make a great salt-water fishery when the Atlantic salmon is rarely fished for or taken with hook and line in salt water. The difference is largely in the numbers of fish, though differences of habit may contribute to some extent. The Atlantic salmon approaches his rivers from a distance and appears to run rather directly into them; many Pacific salmon also return from great distances at sea, but the return is a more leisurely one, with time for feeding on the way; others live what might be called an onshore life, feeding throughout their salt-water years in inside waters like the Gulf of Georgia or along the continental shelf.




  These last probably make up the bulk of the rod-fisherman’s catch. But even when these differences are allowed for there could be little productive fishing without enormous numbers of fish. Searching the inside waters from Puget Sound to Alaska with rod and line for anything less than runs of commercial magnitude would be as formidable as one of the labors of Hercules.




  This establishes the interesting point that the sport fishery is a by-product of the commercial fishery. The sports fisherman, even in his tens of thousands, is not efficient enough to catch more than a small fraction of the numbers his sport depends on. Only the commercial fisherman can justify such numbers by catching them and putting them to use, for there are far more than enough to populate the available spawning areas.




  This means that the sport fisherman and the commercial man have a common interest—both can use and profit by more fish. Yet the common interest is often lost sight of in quarrels and arguments about who shall get what fish there are. It is a pity, because all the strength and energy of both sides is needed to preserve the fish and ensure their increase.




  Some thirty or forty years ago, the sport fisherman had few problems. Commercial fishing was more localized and not nearly as efficient as it is today. Some runs were hit hard, perhaps overfished, but these were likely to be  sockeye or pink runs, usually the former. Most runs were underfished, leaving excessively heavy spawning escapements to the sport fisherman. Truly phenomenal catches were made in those days—ten or more cohos per day on a trolled bucktail fly was not at all unusual, and I have known a single fisherman to take as many as forty.




  Catches of this size are more than any sportsman needs or should want, except perhaps once or twice in a lifetime. But a man sitting in a boat with nothing much to do but hang his rod over the side and hope, does need a little action and there is no doubt that catches have now fallen off to the point where he doesn’t always get it.




  There are many reasons for this. Logging, followed by fires, has silted and severely damaged many streams that produced cohos in good numbers. Nearly all streams are affected in some measure by excessive flooding in winter and low flows in summer after the removal of the trees; some of the smaller streams that formerly produced well for their size now dry up altogether in later summer and so cannot support coho runs. Settlement has contributed to the damage in many places. Pollution has caused some losses, as has the insane practice of removing stream gravel for construction purposes. But in spite of all these injuries, coho salmon continue to run in large numbers and many streams still have what are considered adequate numbers of spawning fish. It is true also that some of the damage is repairing itself as the timber grows back.




  I do not in any way want to discount or excuse these abuses. Their cumulative effect is great and there can be no possible doubt that it has made a great difference to the fishery. But it is worth considering another factor—the greatly increased efficiency of the commercial fishery. At the present time there are enough boats and gear in the waters of British Columbia, and presumably in Washington, Oregon and Alaska as well, to catch every salmon that swims. This formidable array is, of course, closely regulated; but the regulations are designed to provide an adequate spawning escapement, which means in effect the smallest spawning escapement that will maintain the runs.




  There are some powerful arguments against excessive spawning escapements. One of the least important is that they waste fish that would otherwise have been put to economic use. Far more important is the fact that they overcrowd the spawning gravels to the point that the total spawning effort is damaged, since the late-running fish destroy the nests and eggs of early-running fish. This is undoubtedly so when the escapement is very heavy, but it probably is not so when the escapement is only moderately in excess of the capacity of the spawning areas. The point would bear close examination, since it may very well be that only an excessive spawning escapement can provide the numbers of fish essential to a healthy sport fishery.




  Yet another point that would bear close examination is the responsiveness of various stocks of fish to hook and line fishing. The most intensive sports-fishing activity is concentrated in such relatively accessible and sheltered bodies of water as Puget Sound in Washington and the Gulf of Georgia in British Columbia. Large numbers of salmon, especially cohos, live out their entire salt-water lives in these inside waters and are caught there as feeding fish. Still larger numbers pass through on their return from feeding in the open ocean. Since these are on their spawning migration and quite well advanced towards maturity, it is logical that they should be much less responsive to lure or bait than more local fish. In tentative support of this possibility, it was noticed that in 1962 an exceptionally large escapement of cohos passing through to the Fraser River had little or no effect on the sport fishery, though commercial boats were taking them by tens of thousands in the same waters.




  Both commercial trollers and anglers have long recognized that traveling fish are disinclined to take and both have known times when good concentrations of fish have proved extremely reluctant to strike, even though the nets were taking them freely. If this could be shown to be a matter of individual runs, their origins and ocean feeding habits rather than merely one of mood, there would be an excellent case for selective protection, since it is now well established that rod-caught fish have considerably greater economic value than those taken for purely commercial purposes.




  It is neither necessary nor desirable that we should get back to the conditions that made it possible for an angler to take ten or even twenty salmon in a day. But the present catch limit in British Columbia is two salmon of twenty inches or more per day. This is enough for a fly-fisherman working a stream—he has plenty of other things to occupy him besides catching fish. Perhaps it is enough, too, for the man trolling from a boat in salt water, but it suggests a slowish day unless the fish happen to be particularly large. He can look at the scenery, of course, or fiddle with his gear or cut bait or talk to a friend; but it would seem he should have at least the prospect of an occasional day with four or five good fish.




  I believe it may be perfectly possible to achieve this in British Columbia if we learn to value and protect our streams as we should and if we can find the selective key to keeping excessive commercial pressure off the runs that contribute most to the sport fishery. Here I should admit that I am vastly more concerned with the first of these possibilities than the second. There are scores, if not hundreds of small streams on Vancouver Island alone that are not producing their proper quotas of coho salmon because of industrial damage, usually logging damage. For the most part they are small, rocky, mountain streams, though some flow for a good distance through swampy or fairly flat land. Their productive capacity in terms of raising coho yearlings varies greatly, as does the extent and quality of their spawning gravels. But nearly all produce or have produced coho salmon.




  It is difficult to assess the precise value of such streams in terms of the total salmon return, but creeks that one can step across at normal flow are known to have returns of four or five hundred cohos, so the total is certainly important. There is also a real possibility that their contribution to local runs that live out their sea life within the limits of the Gulf of Georgia is disproportionately large, in which case any improvement work would be highly beneficial to sportsmen.




  Under the virgin forest these little streams offered something approaching ideal conditions for spawning salmon and young fish. The sheltering timber stands gave shade and relatively low temperatures in summer, delayed snow melt and controlled the run-off of heavy rains in winter. The forest floor, piled with dead needles or well covered by low brush, laced and matted with roots, was practically impervious to erosion and produced little or no silting. Roots protected the banks and fallen tree trunks made sheltered rest pools for mature fish and nursing pools for pre-migrants.




  Pacific Coast logging through the first fifty years of this century was an affair of heedless devastation. Flats and benches and hill slopes were stripped clear of timber without the slightest consideration for the other values of land or water. Fires usually followed the logging, getting good hold in the waste of limbs and treetops and other debris, and burned the soil to powder. Creeks were filled with trash and logs were dragged across spawning gravels. Sometimes the creeks were robbed of gravel for road building. Perhaps it was all necessary; certainly it was done almost universally, over thousands of square miles of country. If so, the cost was very high, and is still being paid.




  After the fires, the rains came, washing the silt of the exposed and burned soil into the streams, clogging the spawning gravels so that water could no longer sift through to carry oxygen to the buried eggs of the salmon. Snow and rain drained off almost as soon as it fell, making short fierce floods through the winters and drought in the summers. There was little shade and little shelter along the unprotected banks of the creeks. No change could have been much more complete and the salmon runs were gravely harmed.




  But in time a country recovers, even from such abuse as this. Trees have grown back along many of the creeks, trees and brush again cover many of the hillsides. The soil is again held by the intertwined roots and sheltered from the direct wash of the rain, while the deciduous trees shed their leaves each year to restore some of its virtue. The creeks flow clean again and more steadily. Some have washed their gravels clean again, some have not. In some the salmon have returned to something approaching their former numbers, in others they have not.




  These little streams are valuable. Every one is a potential salmon producer and nearly every one can be made to produce more fish than it is producing today; many, perhaps all, can be made to produce more than they did under primitive conditions.




  Five main factors are involved: quality and permeability of the gravel; stability of stream flow; freedom from obstructions; protected resting water for both mature fish and fingerlings; adequate nursing shallows for the young fish. For coho salmon, stability of flow, especially enough flow in the summer months, is probably the most critical factor, since the young fish spend a full year of feeding in the stream before migrating; a very low summer flow will mean losses through starvation. But all the factors must be in balance. A good summer flow is of little value if it is over a bottom so heavily silted that the eggs die for lack of oxygen and food organisms cannot multiply. Good flow over good gravel may not be enough to compensate for heavy losses to predators if there are no protected pools. And the most perfect stream conditions mean nothing if access to them is blocked by obstructions or so delayed that spawning is affected. Excessive floods may be almost as damaging as very low flows. If they occur at spawning time the fish will be forced into sheltered places and many may die without spawning, as was the case with a late run of dog salmon on the Big Qualicum River, British Columbia, in 1962. If the floods are later they will wash out gravel and eggs and destroy much of the spawning.
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