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Introduction


  I was totally surprised. Going back almost half a century, the more I tried to research the scientific aspects of fish behavior to include in the magazine stories I was writing, the greater the resistance I encountered. Scientists talked to scientists, and seemed to have no intentions of sharing what they discovered with the recreational angler. It was frustrating. Every tidbit of information I could glean seemed like a discovery of gold in the Klondike.

  Each time I asked fisheries’ biologists where they learned all these facts about fish behavior, they would smile and tell me it was taught their freshman year in Ichthyology 101. Most of the information that focused on a fish’s sight, smell, hearing, swimming ability, taste, touch, temperature, and so on became common scientific knowledge more than 50 years ago. Little has changed since then.

  It didn’t take much to recognize if the average fresh- and saltwater anglers knew and understood these facts, their catch rates would go up and they would have a better grasp of what was happening ever day they were on the water. That was the basis for deciding to write Through the Fish’s Eye. But bringing the basic idea to fruition proved a challenge. The first step was to find a leading scientist who was willing to share information and guide me on this mission.

  John Clark was Assistant Director of the Sandy Hook Marine Laboratory, an important federal research facility in New Jersey, but he also had extensive knowledge of fresh water species. At the time, the lab was studying bluefish in a 30,000 gallon aquarium under the watchful eye of Dr. Bori Olla. John opened the door for me so I could write about this major project.

  We soon became friends. When I told him about my idea for a book with information for the recreational angler, written in layman’s terms rather than scientific jargon, he agreed to work with me. His guidance and direction helped me to focus on the important points and find research material on countless species of fish in freshwater and salt.

  If there have been major changes in methodology since the original manuscript was penned in 1969 and 1970, then they focus on the approach to conservation and fishery management. The problems as outlined in this book remain basically the same, but the search for solutions has taken major steps forward. The need for conservation and habitat remains just as strong as we pointed out, but there is much more emphasis on finding workable solutions than there were 45 years ago.

  The general public as well as the angling fraternity understands preservation of outdoor habitat as well as managing each species of fish. Catch-and-release fishing is commonplace. Seasons and size limits help to maintain the supply of many species. With more sophisticated tackle and a growing population of anglers, improved fishery management methods are constantly being introduced. As more and more is learned about each species, researchers are developing new approaches. Let me give you an example.

  Working on his Ph.D. at Penn State University, Robert Bachman studied brown trout in Pennsylvania’s Spruce Creek for five years. He built an elevated blind among the trees some distance from the stream so he could monitor the fish without giving away his presence. Bob discovered that the spot pattern on each fish was like fingerprints on one’s hand, so he could easily identify every fish within his view from the blind.

  I have been trout fishing since I was five years old, and therefore thought I knew a bit about it. In the two days I spent behind that blind, most of what I thought to be fact proved to be fiction. One of the most interesting conclusions that I found was that these fish maintained very precise feeding stations and returned to them year after year. Much of what I learned from Dr. Bachman about brown trout applied to saltwater species as well, particularly the feeding positions which he called seats in a restaurant.

  The original acquirer of Through the Fish’s Eye was the Outdoor Life Book Club. Even though the manuscript and photographs were delivered on time and all of the contractual requirements were met, the Outdoor Life Book Club decided to delay publishing it. They claimed no one would be interested in information about fish behavior. Two years passed before an editor from Harper and Row saw the manuscript and insisted that it be published—although they finally decided to publish only 60 percent of the original manuscript.

  But this book has stood the test of time, as the late Arnold Gingrich, founder and publisher of Esquire Magazine called Through the Fish’s Eye one of the ten most important and influential books on fishing ever published. Learning about fish behavior made me a better fisherman and increased my catch as well as my enjoyment in fresh water and salt. I know it will for you, too!

  Mark Sosin

  September 2015
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  Know Your Quarry

  No matter how sophisticated an angler you may be, fishing will always have an element of mystery. If the mystery and the challenge weren’t there, fishing would not be a sport. Favored gamefishes are those that provide a real but predictable challenge. In reverse, the game is one of defense in which the fish must avoid being caught. Nature takes care of this by genetic adaptation: the smartest fish survive to spawn and thus give birth to even smarter fish; the vulnerable are caught, and the weak strains are eliminated.

  The overall effect is actually to build up a strain of fish that is resistant to capture. As the fish learn to avoid each new method, angling becomes more difficult. New techniques must be devised to replace those used by anglers in the past. Of necessity, these must be born from a thorough understanding of the habits and characteristics of the species sought.

  The emphasis in this book is on why fish react the way they do and why certain fishing methods produce better results than others. We hope that when you finish this book, you’ll have a better idea of why fish behave the way they do. We have relied on scientific facts based on research by qualified men and women who have devoted their lives to the study of fish.

  If you can anticipate how a fish will react under a given set of circumstances, you should be able to come up with the correct method of catching that fish. How well you do really depends on how determined you are in applying yourself to the task at hand. You might enjoy yourself by merely sitting alongside a pond and letting a bait dangle beneath the surface; or you may take your fishing seriously and wish to improve. How fast you progress is up to you.

  If there is a secret to fishing, it rests with your own powers of observation. We hope to stimulate some new ideas, but you’re the one who will have to evaluate each individual situation. Once you decide what is taking place, you should be able to apply some of the principles that have been established. We can only describe what motivates your quarry as well as offering suggestions on how to handle the situation.

  About 70 percent of the earth’s surface is covered with water and almost all of that water supports some type of aquatic life. Fish are found at altitudes of over 15,000 feet and at depths of almost 35,000 feet. Most of the species with which we are concerned as sport fishermen inhabit inland waters and the coastal environment inside the continental shelf. Scientists, by the way, estimate that there are between 15,000 and 17,000 species of fish on earth today, compared to about 8,600 birds and 4,500 mammals.

  Each fish plays a unique role in nature. Every species has its own life and its own strategy for survival. The brook trout and brown trout may look very much alike, but they remain as separate species because there are pronounced differences in their strategies and life cycles. The tunas are high-speed predators roaming the oceans and running down their prey with tremendous bursts of energy. To succeed in this role, their bodies have the perfect fusiform shape, and the muscle structure going to the tail is massive. The large-mouth bass, on the other hand, comes close to the perfect all-round predator and its shape advertises this fact. The bass is not built for long bursts of speed, but its wide, sweeping tail enables it to launch an attack quickly and effectively.

  HOW A FISH IS BUILT

  Understanding how a fish is built is the first step in improving your angling skills. We know that a fish lives in a medium of water—a fluid—that serves as its home, grocery store, playground, and even its grave. So the average fish must suit the special conditions and circumstances of underwater life.

  A fish, like any other vertebrate, must be able to find and ingest food for energy. It must have a system of locomotion particularly suited to life in a fluid. Oxygen must enter the system to burn the fuel (food), and there must be a method of protection against enemies and damaging natural forces. Finally, our fish must be able to reproduce itself and have control over all bodily systems.

  The basic make-up of all animals includes a frame, a mouth and digestive system, a respiratory and circulatory system, a sensory and nervous system, organs for internal functioning, and an outer covering. A fish possesses all these attributes, but it must make them work underwater.

  Knowing this, let’s look at a typical fish. We start with the frame, which provides support for all the components and determines the shape, which is streamlined and pointed at the front to enable the fish to move easily through the water. A bony case protects the delicate brain and leaves openings for the eyes, nostrils, glands, mouth, and gills.

  Additional framework supports the rest of the body and houses the internal organs. It is flexible but strong. The backbone is the central member of this frame. It attaches to the skull on one end and to the tail on the other. It is made of small segments of bone (vertebrae), joined together with flexible couplings called cartilage. Its hollow center contains the delicate central nerve cord.
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  Spines in each vertebral segment, running upward and downward, support the muscles. Since the internal organs are below the backbone, the lower spines double to form ribs for strength and protection. Propulsion comes from the tail, the main power tool, which has a bony framework for strength. A main jawbone and supplementary jawbones ensure that the mouth can open wide and close swiftly. Covering plates that are thin, tough, and flexible encase the gills.

  A guidance system is necessary for maneuverability underwater. One or more dorsal fins on top and an anal fin underneath act as anti-roll stabilizers. Two pairs of fins—one at the shoulder and one underneath the body—with the necessary attaching bones, give the fish maneuverability. A single pair would not allow for quick tilting of the body. All of the fins require numerous thin supports for maximum suppleness and strength. These supports extend into the muscle and meet or overlap with the spinal column spines.

  Muscle masses provide power and give the fish a streamlined shape for efficient movement in water. The fastest fish have their greatest girth one-third of the way back from the snout. Tests have shown that this is the perfect hydrodynamic shape. In order to develop speed underwater, a fish must undulate its body in waves, creating a ripple effect along the muscles. The main muscles are attached in segments so that each can be triggered to fire in series from head to tail. The strongest contractions occur near the tail to create the snap that provides the main thrust. Supplementary muscles activate the jaw, fins, gill covers, heart, eyes, and head.

  The sensory system starts with the eyes, one on either side of the head, placed well forward to provide all-around vision with some binocular vision in a cone ahead of the fish. Eyelids are not necessary because the eyes are immersed constantly in water. And distant vision is not provided because the natural turbidity of water prevents fish, under most circumstances, from seeing very far. An adjustment mechanism enables the fish to see both at night and during the daytime. There is a good system for color perception in most species.

  The fish also has an olfactory system. It relies on smell for feeding at night, sensing at a distance (because vision is limited), and for bottom feeding in muddy water. Migratory fish, especially, often have a supersensitive sense of smell to home in on locations.

  A fish is able to taste-test its food even before it puts the food in its mouth. Taste sensors on fins and barbels accomplish this, together with some taste buds in the mouth. Fish that root in the mud find this system extremely useful. At the same time, a system of touch helps our fish reject inedible objects (like hooks or lures), and is useful for orientation, for schooling, and for sex. An extremely sensitive temperature sensing system enables the fish to distinguish temperature changes within a fraction of one degree.

  Next, the fish needs an auditory system so it can hear. Sound carries much better underwater than it does in air, and since the fish is immersed in water, it doesn’t need the same auditory equipment as mammals. Instead, the ears are inside the head, the eardrum eliminated. Sound is transmitted from the water through the bone in the fish’s head to the ear. Neither does the fish need outer earflaps, which would only get in the way and slow its swimming speed. Because of limited visibility and the preferences of some species for night feeding, hearing is extremely important. Our fish can hear its enemies approaching, detect water movements, and even respond to the flutterings of a wounded baitfish. In addition, the fish possesses a lateral line along each side of the body near the middle that stretches from the head to the tail. This lateral line is sensitive to vibrations and permits the fish to “hear” low-frequency sounds coming from every direction.

  All these systems are tied together by a network of nerves. The nerves carry messages back and forth to signal muscles and sensing systems into action. The message center is the brain, and it has several compartments. Vision and smell require much larger compartments, but the entire structure is not very large in relation to the whole fish because most of its reactions are instinctive rather than learned.

  A balancing organ composed of two cavities, filled with fluid and nerve endings, contains an earstone to trigger the specific nerves to provide different angles of attitude. A swim bladder—similar to a balloon filled with gas—helps the fish to conserve energy and to benefit from the heavier medium of water by giving it a neutral weight.

  A circulatory system connects all of the organs. An outgoing system (arteries) carries food to the cells as well as oxygen, while the return system (veins) brings back wastes and carbon dioxide. Tiny capillaries form a bridge across each cell to make the system work effectively.

  The heart acts as a pump to push blood through the circulatory system. It is located close to the gills where oxygen is filtered out of the water through tiny filaments of delicate membrane.

  If our fish is going to grow and survive, it needs a mouth to ingest food, and teeth to prevent prey from escaping. A tongue helps the fish to manipulate its prey. Gill rakers on the inside of the gills help to strain smaller foods out of the water. The mouth opening is connected through a tube to the stomach and the small and large intestines.

  An opening at the end of the intestines provides for the disposal of solid wastes. Gasses filter out of the gills and into the water. A kidney organ filters liquid wastes from the blood, which are passed through a duct and into the water.

  If our fish is to reproduce itself, it needs a reproductive system—one to make eggs (in the female) and another to make sperm (in the male)—with a storage chamber for ripe products and a duct leading to the outside.

  Finally, the outer covering (skin) controls the passage of fluids in and out of the body and covers and ties in the various systems. The skin is protected by a covering of scales. Protective coloration helps the fish to feed effectively and conceals it from its enemies. The skin is darker on the top and lighter on the bottom, the colors blending in the mid-section.

  The angler’s goal is to catch this fish.
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  Swimming

  Fish are equipped with refined propulsion systems. For both defense and for hunting down prey, each fish species has its own specialized form of locomotion. Sensing danger, a tuna will use its fine propulsion system to move swiftly to a safer place, while the largemouth bass with its versatile fin structure and flat tail will probably maneuver itself beneath a log or similar cover.

  To understand the moves fish make and why they make them requires knowledge of how shape determines natural havens; why the fin structure may be crucial to one species and unnecessary in another, or simply why speed is important to some species and not to others.

  If you know how a fish is built, you have a good indication of how it is going to react when hooked, even if you have never fought that type of fish before. By knowing what to expect from a fish, and anticipating its moves, you stand a better chance of landing it. Simply understanding the propulsion system of fish, gives you an insight into how they feed and survive. When the propulsion system of a fish is not geared for high-speed swimming, it will seldom chase a lure moving at top speed. Likewise, a species that encounters difficulty in maneuvering or turning sharply may miss an erratic lure and never try a second attack if it fails on the first pass.

  HOW FISH SWIM

  Fish swim by undulating their bodies in a snakelike motion. The undulations pass down the fish’s body in muscle waves and each wave ends in a snap of the tail. Forward thrust comes from the backward push against water created by muscle wave, tail snap, or both.

  Long, thin fish such as walleyes rely more on muscle wave and less on tail snap. Short, stocky fish such as largemouth bass cannot undulate their bodies so well and therefore depend more on their tails. That’s why the largemouth’s tail is larger in proportion to its body than is a walleye’s. Thinner fish gain by being more pliable and able to bend themselves from side to side, producing undulations. They lose, however, by having less muscle along their sides with which to impart truly powerful thrusts to their tails.

  A thin fish, such as a pike or barracuda, doesn’t offer much resistance to the water and therefore the escape technique of turning broadside when hooked doesn’t work as well. Its torpedo-shaped body is designed to cut through the water and, even when it is broadside, it is relatively easy to turn its head by rod pressure.
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  Fish swim by undulating their bodies in a snakelike motion and snapping their tails. The push of the muscle waves and the beat of the tail against the water (arrows) produce forward thrust.

  Most of a fish’s muscle is used for swimming, including all the flesh from the head to the tail. On close inspection, you can see that the muscle layer is made of dozens of segments, or flakes. Each segment is controlled separately, and in swimming, the muscle waves pass along the fish in a ripple effect as the contraction of one segment after another is triggered automatically. When one segment on the right side is in full contraction, its opposite on the left side is in full expansion. As each succeeding wave reaches the tail section, many segments contract simultaneously to pull the tail fin strongly to the side. This produces the strong thrust of the tail.

  The basic form of fish tail is a flat blade made up of thin rods of bone with a membrane stretched over them like a Japanese fan. The tail is attached firmly to the end of the spine by bony plates, ligaments, and muscles that provide strength but allow for great suppleness. A soft, pliant tail of large size gives the greatest efficiency for quick powerful starts and for the maximum amount of power at a relatively slow rate of tail beat.

  The largemouth bass typifies fish in this category. In approaching a lure or bait underwater, a bass will glide toward it slowly with a few slow beats of the tail. The strike, particularly on the surface, is an explosion as a few sweeps of the broad tail catapults the bass toward the bait. That same powerful tail will drive a hooked bass for the nearest lily pads or weedbed, and if you manage to stop the fish, you can actually feel the slow but immensely strong tail beat. In open water, the runs are short, because the bass is not designed for long, sustained runs. Instead, it relies on power rather than maneuverability to win its freedom.

  The trout’s tail is about one-sixth of the fish’s length and twice as wide at the end as it is at the base, when normally expanded. With a rearward edge nearly straight from corner to corner, the tail is thin enough to provide maximum suppleness and minimum drag, yet strong enough to stand the abuse of digging a nest in the gravel for its eggs. The tail provides power for a top cruising speed of about 5 miles per hour in strong currents, and for the thrust and maneuverability needed to develop sudden bursts of speed up to 10 miles per hour to capture prey or escape predators. A trout moves approximately one-half of its body length for each snap of the tail. Not relying upon high-speed pursuits to capture its prey, a trout, instead, lies in wait, and with a quick thrust of its tail grabs a mayfly or a minnow in an instant.
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  Lurking among the coral sea fans on the ocean floor, a great barracuda sights a quarry. With a beat of its tail, the fish darts forward, then cleaves the water at full speed by the powerful undulations of its long body.

  In contrast, the tail of the tuna is highly developed and specialized for sustained speed, making tuna among the fastest of all fishes. The leading edges, both top and bottom, are thick, hard, and fixed in position. The center is strongly forked. The tuna tail, which appears small for the size of the fish and the power it delivers, functions in a special way. Whereas, most species swing the tail from side to side as a result of body undulations, the tuna beats its tail violently in a short arc 10 or 20 times per second. One tail beat drives the tuna about one length of its body. To swim at 20 miles per hour, a 30-inch tuna must make about 17 tail beats per second. In the tradeoff, however, tuna end up with very poor maneuverability. They can chase down any form of prey in open pursuit on a straight run, but turning quickly is another matter. When driving bait down to the bottom, they often smack into the sand simply because they can’t stop or turn. Slower but highly mobile prey can escape a tuna more easily than can faster, less maneuverable species.

  Fishing for tuna can take on a new dimension for the angler who understands these facts about his opponent. A tuna can easily run down a trolled bait or lure regardless of boat speed. Knowing this, skippers often drag baits at a fast pace so they can cover more ocean in the same period of time. But the truly significant point is the tuna’s lack of maneuverability. A feather or cedar plug that moves through the water with a minimum of lateral movement is a far better choice of lures than a bait that will dart and dive. If the tuna miscalculates a sudden movement, it will miss the lure completely.

  Squid forms a basic part of the tuna’s diet in some waters, along with mackerel and other bait fish that swim relatively straight. We once observed the tuna’s unique propulsion system in action over Bermuda’s Challenger Banks. The captain threw handfuls of dead anchovies and hog-mouthed fry in the water and the Allison tuna boiled on the surface in a feeding rampage. We saw immediately that the tuna could not maneuver in the chum, but instead set a course straight through it, swallowing a piece or two in their path, and then made a wide turn to come back through it again.
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  Four types of tail shapes found on fresh- and saltwater fishes.

  The special features of body structure that typify a species of fish also indicate something about its style of swimming and how it will react. The pikes, characterized by long, thin bodies with sharp snouts, are well designed for fast pursuit in open water. Because of their large dorsal and anal fins, set well back toward their tails, they have unusual takeoff power for lightning-quick strikes at their prey. But they have sacrificed maneuverability for speed. Once on a lunge, pike cannot change course easily, and this gives the more agile baitfish a chance to escape if they dart to the side just as the pike starts its strike. For this reason, it is more difficult for a member of the pike family to hit a darting-type plug or lure. As a general rule, when a fish lacks maneuverability, artificial lures should be of the type that follow a relatively straight path. That’s why the wobbling spoon is more successful than the darters. The flashy finish will attract the pike and once he zeros in, the spoon won’t deviate from his path of attack.

  Because of the straight strike, pike are experts at guerilla warfare, driving hard to attack from short range. Like snakes, they have become masters of camouflage and lie in weed beds as still as a log until the moment of strike. Nor are pike well-suited to operate in the swift waters of rivers. With steering leverage at the rear, a pike cannot easily hold its head up into the current.

  [image: Images]

  Long, thin-bodied pike is perfectly suited to fast pursuit in open water. Large dorsal and anal fins toward the rear of its body give strong takeoff power for lightning strikes, but decrease maneuverability. Thus the pike will shun a darting baitfish (or lure) in favor of one that follows a straight course.

  If you look at a pike, one of the first things you’ll notice is that the eyes are located near the top of the head, giving them good overhead vision. Thus, they prefer to lie low and strike on an angle toward the surface. Their whole method of propulsion and body shape are tailored to seeing food above them and then striking out like a coiled rattler. It’s easy to see why surface lures or topwater poppers are an excellent choice for members of this family.

  The black basses have an entirely different form than the pikes and from this we would expect them to have a different mode of propulsion. Both the smallmouth and the large-mouth bass are stockier than the pikes. The fins of the basses are more evenly spread along the body with much more fin surface toward the front of the body. This gives them excellent maneuverability at pursuit speed and a talent for chasing down elusive prey. The large head and mouth improve their chances of engulfing their prey on the run when they are within range.

  Bass are admirably suited for cruising among logs, rocks, and undergrowth, where they hide and forage for food. Their broad fins and strong, stout body enable them to take any position and go in any direction (even backwards) as they poke around looking for crawfish and other prey. They are said to have the strength to turn over rocks in their search for food and enjoy a propulsion system that makes them extremely versatile.
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  In contrast to the pike, the black bass is a stocky fish with more fin surface toward the front of its body. The bass can maneuver at high speed and will strike a baitfish or lure moving in an erratic pattern; but it does not excel at long, fast pursuits.
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  Built for the fast strike, though lacking the maneuverability of the bass, the trout exhibits the classic fish form. Placement of eyes toward the front of head gives this fish good forward and upward vision for sighting underwater or topwater insects.

  This versatility makes the bass a natural for almost any type of artificial lure. No matter how the bait cavorts through the water, the bass responds quickly, turning and darting in close pursuit. On the other hand, the bass is not a fish geared for long, fast pursuit. The bait has to be presented fairly close to the lie of the fish and then moved at a slow or moderate speed. Pike might bolt after a speedy offering, but the large-mouth generally prefers to look it over and then crash it. The strike might be explosive, but the approach seldom is.

  In body form, fin type, and mode of propulsion, the trouts fall in between the pikes and basses. They have the moderate-sized head and the elongated body that exemplifies the classic fish form. With most of their fin surface on the rearward half of their bodies, trout exhibit excellent striking power. Yet, the trout is compact enough to hold in a strong current much better than a pike. Although they will sometimes “mouth” a nymph, they are geared to the fast strike, swallowing their prey directly. A relatively large head and mouth makes this possible, and therefore, trout don’t need the long, sharp teeth of the pike.

  Placement of a trout’s eyes show that it has perfect straight-ahead vision to pinpoint prey and moderately good upward vision to watch for surface action from a lair. The general structure of the trout suggests that they are fish of moderate speed, good striking power, and high stamina geared to take their prey in the open. A degree of agility characterizes their performance, but they do not have the maneuverability of the bass.

  What we have said about propulsion of the pikes, basses, and trouts applies rather directly to their counterpart saltwater species. The barracuda resembles the pike and will react in similar fashion. Groupers and largemouth bass exhibit the same forms of propulsion and thus the habits are almost identical. Similarly, the seatrouts and freshwater trouts share body form and behavioral characteristics.

  The larger the fish, the faster it can swim. As a rule of thumb, you can calculate the top cruising speed of most fish at the rate of 7 miles per hour for each foot of length. A 6-inch fish would be able to swim at about 3½ miles per hour; an 18-inch fish at l0½ miles per hour. There are many exceptions to this rule, of course, because the speed varies greatly from species to species depending on form and muscle power. Another interesting generalization is that burst speeds are about 50 percent higher than the maximum sustainable speeds. Thus, a salmon with a top sustained speed of 10 miles per hour could reach a burst speed of 15 miles per hour before leaving the water to leap over a waterfall or on that first dash after feeling the barb of the fly.

  At the sustained rate, a fish can energize its muscles and remove the wastes from them via the bloodstream, continuously at a balanced rate. At high burst speeds, poisonous lactic acid builds up rapidly in the muscles. Experiments with salmon have shown that lactic acid can kill fish by slow internal poisoning within a few hours after overexertion. This applies equally to the energy expended by a hooked fish fighting for its very existence. Therefore, if you plan to release the fish, use heavy enough tackle and don’t play it longer than is absolutely necessary. Otherwise, it may swim away happily but die in a few hours from lactic acid poisoning.

  Fish naturally attempt to conserve energy by controlling its output. Once a salmon, fighting its way upstream to spawn, has cleared the falls, it would probably be found resting in a quiet pool for awhile to balance its internal chemistry. Depending on size, a salmon is capable of sustained speeds of 7 to 10 miles per hour, yet the actual progress of the salmon’s upstream migration is much slower—perhaps 7 to 10 miles per day.

  Biologists have a difficult time setting up laboratory experiments to measure top speeds of fish. But, in natural waters, some observations have been taken and top speeds have been estimated. Largemouth and striped bass have been clocked at 12 miles per hour, mackerel at 20½, dolphin at 37, and tuna at more than 50 miles per hour. The table on page 22 lists some of these speeds.
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  Endowed with a perfect fusiform shape, the tuna and the blue crevalle are nearly round in cross section and taper smoothly toward both ends. Both fish are built to meet minimum water resistance at high speeds. Their streamlining could not be improved by an engineer.

  
    TOP SPEED ESTIMATES

    
      
        
        
      
      
        	
          Species

        
        	
          Burst Speed

        
      

      
        	
          Bass, largemouth

        
        	
          12

        
      

      
        	
          Bass, smallmouth

        
        	
          12

        
      

      
        	
          Bass, striped

        
        	
          12

        
      

      
        	
          Salmon

        
        	
          14

        
      

      
        	
          Barracuda

        
        	
          28

        
      

      
        	
          Dolphin

        
        	
          37

        
      

      
        	
          Bonito

        
        	
          40+

        
      

      
        	
          Marlin

        
        	
          40+

        
      

      
        	
          Tuna

        
        	
          50

        
      

      
        	
          Sailfish

        
        	
          60

        
      

      
        	
          Swordfish

        
        	
          60

        
      

    

  

  Because the tuna’s specialty is speed, its body is a solid mass of muscle with other structures held to a minimum. The bluefin tuna, for example, has nearly the smallest abdomen of all oceanic fishes, with the whole mass comprising only 3 or 4 percent of its weight. The head is only large enough to house essential sensory organs and a set of gills of sufficient size to provide oxygen to the powerful muscles. Like many other oceanic surface fishes, bluefins do not pump water over their gills, but simply open their mouths a bit as they swim, forcing water to pass over the gills and out the rear flap.

  The bluefin has two kinds of body muscle to meet its two different needs: a mass of white muscle for short-distance, high-speed swimming and a small amount of dark muscle for prolonged low-speed swimming. Open a can of white-meat tuna and you can see these flaky, high-speed muscles. The masses of white muscle that make up most of its body give the bluefin tuna the speed it needs to run down its prey or to avoid its chief enemy, the killer whale. The dark muscle, running from head to tail in a band along the center line of the bluefin, is heavily supplied with blood and can operate continuously without fatigue, providing the endurance the tuna needs to migrate thousands of miles in its annual travels.

  Tuna also demonstrate the extreme in body form. A hydrodynamics engineer could not have designed a form that is more perfectly shaped to move smoothly through the water at high speeds with the least possible resistance. Nearly round in cross section and tapering smoothly toward both ends, with maximum girth one-third of the way back from the nose, tuna have the perfect fusiform shape. Although this is the general form found in most species, fish that do not specialize in high-speed swimming, such as the perch or sunfish, tend to have a less perfect streamlined shape and are flatter for greater ease in undulating and flexing the body.

  JET PROPULSION

  There are some other tricks that fish use in moving themselves. Jet action from the gills enters into the propulsion of fishes. In normal breathing, water passes through the mouth and over the gills. It is then expelled backwards through the gill flaps, giving some forward thrust to aid swimming. A fish at rest has to offset this forward thrust by gently back pedaling with its pectoral fins.

  Many fish are known to use jet propulsion for quicker starting. Flounders are especially adept at jet-assisted takeoffs. By expelling hard out of the lower gill flap, they can simultaneously rise off the bottom and thrust forward at good speed. Once off and away, they start normal propulsion, which, in the ultra-thin flounder, consists of up and down undulations of the body together with rhythmic movements of the ample fins which almost encircle the body.

  However, the main value of the jet action to fish appears to be in the lessening of skin resistance to the water. Most of this resistance, or drag, that the water exerts on the fish’s body occurs back of the shoulder. Because the gill flap ends at the shoulder, the water expelled from the gill chamber passes smoothly over the skin and lessens the drag. Technically, a “laminar” flow replaces the “turbulent” flow, enabling the fish to swim faster for the same amount of energy output. To complete the story, of some 300 species checked for this characteristic, 90 percent had their gill flaps at the exact theoretical point for maximum jet-flow streamlining.

  [image: Images]

  Fish are endowed with a kind of jet propulsion. Water passes through the mouth and out the gills, giving forward thrust and a laminar flow along the body. In the top drawing, the curved arrows show what would happen if a fish had no gills for water passage: water passing over the shoulder would create a turbulent flow along the body and cause drag. In the bottom drawing, water passes through the gills in a laminar flow along the body (straight arrows), with a slight turbulence near the tail, and causes minimum drag.

OEBPS/Images/f24-01.jpg
LAMINAR FLOW





OEBPS/Images/f5-01.jpg
Post Cardial Vein

Canal Vein R AR Cardinal Vein

Caudal Artery Ventral Aorta

Intestinal Vein Jugular Vein

Heart

CIRCULATORY FEATURES

First Dorsal Fin

Lateral Line

Tail, or Caudal Fin

Caudal Peduncle /
Anal Fin / Pectoral Fin
Pelvic Fin

Gill Cover (Operculum)

EXTERNAL FEATURES





OEBPS/Images/f21-01.jpg





OEBPS/Images/f20-01.jpg





OEBPS/Images/f12-02.jpg





OEBPS/Images/f4-01.jpg
ANATOMY OF A FISH

Single Body-Support Spines

Jaw Structure

Vertebrae 3
Gill Cover

Double Ribs
SKELETON

Kidney

Swim Bladder

Central Nerve Cord

Intestines
Stomach

MUSCLES AND INTERNAL ORGANS

Liver

Spinal Cord

Lateral Line






OEBPS/Images/f17-01.jpg





OEBPS/Images/titlepage.jpg
Through the
Fish's Eye

An Angler's Guide to
Gamefish Behavior

Mark Sosin
John Clark

Skyhorse Publishing





OEBPS/Images/Frontcover.jpg
An Angler’s
Guide to gameﬁs/ﬂ

Behavior

Gift Edition

MARK SOSIN AND JOHN CLARK





OEBPS/Images/f16-01.jpg





OEBPS/Images/f18-01.jpg





OEBPS/Images/f15-01.jpg
% WHITE SHAR

LARGEMOUTH BASS TARPON

BLACK MARLIN





OEBPS/Images/f10-01.jpg
e
i ORI N N o
R e





OEBPS/Images/f13-01.jpg





OEBPS/Images/f12-01.jpg





