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Foreword

Those of us of a certain age remember a time when “matching
the hatch”—if we deigned to match it at all—consisted merely of
inspecting an insect perched on the water ’s surface and then
choosing some generic pattern such as an Adams or a Quill Gordon to imitate it. Which we didn’t—imitate, that is. At best, we
were within the proverbial ballpark with regard to size and, perhaps, color. That we still caught trout when the fish were actually keying on emergers or spinners said more for our quarry’s
occasional profound stupidity than it did for the supposed
insight of the angler.

Over the years, however, the base of knowledge on which
  our sport is built has grown tremendously. Walk into a fly shop
  now, and you’re confronted with bins holding parachute-style
  mayflies, no-hackles, cripples, beadhead nymphs, vernille
  worms (worms!), and giant foam-bodied ants. All of which
  speaks to one of the underlying truths of fly fishing: To fish well,
  you have to be willing to observe and adapt. The plethora of fly
  patterns now available, the concurrent evolutions in tackle and
tactics, are the direct result of observation and adaptation.

Those of us who fish California’s waters have long recognized that one of the masters of observation and adaptation is
  Ralph Cutter. His Sierra Trout Guide, first published more than
  two decades ago, remains the essential text not just for anglers
  who seek success in John Muir’s Range of Light, but for anyone
  who wants to learn the natural histories of its fish. His popular
  column on trout foods in California Fly Fisher magazine has
  helped innumerable anglers fish smarter. Ralph is known for snorkeling rivers and lakes and for traveling vast distances by
foot and by vehicle, the better to understand the habits of aquatic
predator and prey. This curiosity, along with a willingness to
experiment, has led to innovations in fly design and angling
techniques. (Ralph’s E/C Caddis is now my go-to pattern for
most waters.)

Ralph Cutter is a fly fisher’s fly fisher: an expert at handling
  a fly rod, certainly, but also inquisitive and, just as important,
  iconoclastic. As you’ll learn from this book, he takes nothing for
  granted. And the knowledge you’ll gain from Ralph’s hard work
will surely improve your ability to tempt trout to your fly. 

Richard Anderson
 California Fly Fisher

  Truckee, California

September 16, 2004




Preface

The goal of this book is to stop you from fishing … stop you from
fishing long enough to open your eyes and question reality. It
wasn’t so long ago that common knowledge supported the belief
that flies evolved from rotting meat. I fished for decades content
in the notion that, like flies spontaneously emerging from a
bloated cat, little yellow stoneflies emerged from midstream.
How could they not? All my fishing friends said they did, and I
spent countless summer evenings watching the little bugs pop
out of the water and flutter away to the freedom of the skies. 

In the midst of one such hatch, I stopped fishing long
  enough to stretch a seine across the film to sample the insect
  population. A short while later, I pulled the soggy net to shore
  and counted the bugs. There were some leaves, a clot of algae,
  and a stick. There were also half a dozen mayfly nymph
  exoskeletons, some caddisflies, and a bunch of bedraggled little
  yellow stoneflies. It wasn’t until several days later that it
  dawned on me there were no stonefly nymph shucks in the
net—there should have been dozens.

Careful observations both above and below the water surface revealed that the little yellow stoneflies were not emergers
  at all, but egg layers that had landed on the water and were
  floating downstream, wings flush with the film and virtually
  invisible from an angler ’s perspective. At a moment of spontaneous motivation, the little yellow stones would leap into view
  and fly away like the perfect emergers they weren’t. The know ledge changed my fishing approach, led to more trout hooked, and best of all, made me pause to smile at our little secret every
time I watched the bugs bust off a river.

I hope the stuff in this book will make you smile; bugs aren’t
  boring, so learning about them shouldn’t be. Most people will
  thumb the pages in hopes of becoming a more “successful”
  angler. If that describes you—perfect! I’m confident the words
  will shepherd you to bigger fish and more of them; my hope,
however, is that the words will reshape your meaning of a successful day on the water. Bugs are pretty damn cool, and sometimes watching a hatch is more fulfilling than fishing it.

Some of what you read will be contrary to approved notions;
  maybe it’s because I’m a contrary guy, or perhaps because my
  perception of reality is damaged from too many decades spent
  breathing underwater. Maybe it’s because approved notions are
just that: notions rather than critically observed phenomena. 

Some of what you read will be repetitive. This is a compilation of columns written for California Fly Fisher magazine, and all
  too frequently I reaffirm or rediscover my own discoveries. I’m
  afraid to count the number of times the reader is urged to coat
  his wet fly with dry-fly floatant. I could dream of something else
  to say, but in my experience, the value of a shimmering nymph
bears repeating over and over again.

Some of what you read in this book will be wrong or at least
  open to interpretation. Error is almost always the result of
  attempting to fold the behavior of fish and their foods into neat
  factoids without providing wriggle room for regional variances
  or individual behavior. Peruse the chapter on Callibaetis, and then
  flip to the end of the book and read “Beneath the Mirror.” You’ll
  see what I mean. Learn from my mistakes as well as my observations. Take it from there, observe and take notes, then write your
own book. I can’t wait to read it!

Ralph Cutter

  Nevada City, California

  October 2004
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In the Beginning

This is the first chapter, so let’s start at the beginning. Let’s start
at a place in time before there were fish, much less fishermen. In
this time, there weren’t even dinosaurs. It was the Age of Insects.

In this age, hawk-size dragonflies chased mayflies sporting
  wings taller than puppies. Cave children cowered in their shadows. This was a long time ago … two to three hundred million
years ago, to be exact.

The life process for these bugs was simple. They ate, mated,
  and laid eggs. The eggs hatched into nymphs that, if you
  squinted your eyes real hard, would have looked pretty similar
  to the adults. These nymphs had six legs, three body parts (head,
  thorax, and abdomen), and buds on their backs containing
  nascent wings. They didn’t have internal skeletons, but their
  chitinous skin gave them structural integrity and prevented their
guts from spilling out all over the place.

This skin, or exoskeleton, was good, but it had a major fault:
  It didn’t grow. As the insect grew, the exoskeleton would stretch and distort and finally split open between the shoulders, allowing the bug within to crawl out. This process, called molt or
ecdysis, would prove to be of extreme importance to fly fishers.


[image: ]An insect has a hard exoskeleton that must be molted periodically as the bug
inside grows. The exoskeleton has split on the thorax of this flavilinea mayfly
nymph, and the pale “fresh” nymph is bulging out. 




[image: ]The mayfly nymph has completed its molt and stands beside its discarded
exoskeleton. The nymph will spend the next several hours darkening and hardening.



The freshly emerged bug was contained within a new
exoskeleton that was slightly larger than the old. With each ecdysis, the newly emerged bug had larger and darker wing
pads. After a dozen or so such molts, the adult, sexually mature 
version of the nymph would emerge wearing a set of wings in
place of the wing pads. This evolution from egg to nymph to
adult is called simple or incomplete metamorphosis.

Millions of insect species roamed the countryside and competed vigorously among themselves for food, real estate, and luscious mates. Choice niches were occupied by those insects best
  adapted to each niche. Ripe fruits high in a tree were garnered by
  those bugs adapted to flying high. Nutritious algae beds in fast,
  turbulent waters were harvested by those insects with strong,
  clingy legs and low, sleek profiles. Insects specializing in chasing
  down and devouring other bugs became strong of jaw and fast of
wing. Over the eons, a wonderful order evolved.

Somewhere in the scheme of things, a group of insects radically changed its means of development. Instead of evolving
  from egg to nymph and then on into the adult forms, their eggs
  hatched into soft-bodied, wormlike creatures, known as larvae.
  Freed from their lifelong nymphal templates, these larvae could
utilize previously bypassed niches.

The larvae exploited every conceivable space. They roamed
  the crystalline brooks, springs, and tarns of the world’s tallest
  mountains. They burrowed into muck, feces, and putrefied flesh.
  They basked in sulfurous hot springs and bathed under arctic
snowfields.

Regardless of which habitat the larvae chose to occupy, all
  entered a period of pupation from which would evolve the adult
  form. Some pupae, such as the cocoons of moths, remained
  tightly fixed to a single location; others, like the caddisfly pupae,
could move about quickly and efficiently.

Unlike the adults of incomplete metamorphosis, which
  looked closely akin to their nymphal selves, the adults of complete metamorphosis were limited only by the whim of evolution. Creatures as diverse as swallowtail butterflies and carrion
beetles shared the common bond of complete metamorphosis.

All of today’s insects undergo either complete or incomplete
  metamorphosis (see table). During a hatch, the differences
  between the two in both appearance and behavior are profound.
  Many anglers are educated to the point of discriminating among
  nymph, larva, and pupal fly patterns. The fly shops have taught
  us well, because they have a vested interest in filling our boxes
  with a complete assortment of these flies.

How many anglers actually understand the vagaries of fishing these patterns? Why do we insist on calling it “nymphing”
  when we fish with a larval or pupal imitation? Future chapters
  will explore these differences and tell you exactly which flies presented in exactly which manner will best exploit these differences. In short, you will become a better angler.



	INSECT METAMORPHOSIS




	Incomplete

	Complete




	Mayflies

	Caddisflies




	Stoneflies

	Midges, craneflies, flies




	Dragonflies

	Ants




	Damselflies

	Moths




	Grasshoppers

	Beetles
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The Basic Bugs, Part I

The Subadults

The instructions that come with a stomach pump read something
like this:


  	Catch a fish.

  	Pump its stomach. 

  	Match your fly to the stomach contents.

  	Go fishing.



Like walking a skyline to expose snipers, it kind of makes
  sense until you think about it. It is smarter to figure out what the
  fish are eating before you start fishing. In entomological terms,
you’re going to sample the river.

Leave the stomach pump at home (or better yet, on the shelf
  in the fly shop), put the rod back in the truck for the time being,
  and take a wire mesh kitchen strainer and a plastic container
  with a tight-fitting lid down to the riverside. An aquarium net is
  often recommended, but it is only useful for skimming flotsam
  from the film … a minute segment of trout food habitat. You want something sturdy that will stand up to extreme collecting.
  A serious strainer is a sign of serious intent. A few scoops with a
  good strainer will give a quick approximation not only of what
bugs are present, but more important, in what ratios.

A basic tenet of fish behavior is that fish tend to eat what
  there is most of. It’s wonderful when browns are detonating
  beneath giant fluttering stoneflies, but more often than not
  they’re rising amid the big stuff and sipping spinners. It’s not
  that fish prefer the taste of mayflies; it’s simply because spinners
normally outnumber the stoneflies a hundred to one.

Pull the stickers off your new strainer, stomp on it to make it
  look used, and wade bravely into the nearest riffle. Next, brace
  the strainer against the riverbed and tip over a few rocks immediately upcurrent from it. The dislodged and disoriented critters
  that were hiding under said rocks will sweep helplessly into your
  trap. (I am not a fan of kick screens because far too much of the
streambed gets unnecessarily trashed in the process of sampling.)

Inspect the strainer and you’ll likely see a few creatures, but
  mostly it will be filled with gravel, sticks, and waterlogged
  leaves. Scoop a couple inches of water into the plastic container
  and add the booty from the strainer. If you collected from anything like a normal trout stream, you will be blown away by the
  number and diversity of creatures moving about. Freed from the
  pull of gravity and the slime of detritus, the sticks and gravel will
have transformed into life.

Find the bugs with three distinct body parts: a head, thorax,
  and abdomen. The head will have obvious eyes and mouthparts
  and often antennae. The thorax is the segment where the legs
  stick out, and the abdomen is, well, the ass end of the bug and will
  usually have two or three tails sticking out of it. You have just
identified the nymphs, the immature stage of some very important aquatic insects.

Now, find the nymphs with small structures attached along
  the sides of the abdomen. These might be small rods, cups, or
  disks, or they might look like feathers. These appendages are
  gills. If you didn’t smash the nymphs with your macho strainer, most of them will be pumping
their gills to better extract oxygen
from the water. You have now
identified the mayfly nymphs. I
don’t care if they’re big or small,
thin or squat, or if they swim 
or don’t swim—they’re all immature mayflies. All mayfly
nymphs have gills on their
abdomens. Pretty easy, huh?


[image: ]

mayfly nymph



If you got the bugs from a
river, in all likelihood the
remainder of the nymphs are
stoneflies. Stonefly nymphs
may have rodlike or feathery
gills between their legs or even
on their necks, but never on the
abdomen. (Never is a dangerous
word. There is one stonefly, the
Oroperla barbara, that does have
gills on its abdomen, but unless
you’re exceedingly lucky, you’ll never encounter one of these
rare and beautiful insects.)



[image: ]

stonefly nymph




[image: ]

dragonfly nymp




[image: ]

damselfly nymph



If you got the nymphs from
  a pond or spring creek, it gets a
  bit trickier. Pick the nymph up
  and give it a gentle squeeze. If it
  bites and draws blood, it’s probably a dragonfly nymph. These
guys are mean. 

Maybe a better idea would
  be to look at its tail first. If it
  doesn’t have an obvious tail, it’s
  likely a dragonfly nymph, water
  bug, or water beetle. The dragonfly nymph has a hinged,
  clubby-looking device under its
  face; this is called a labium and
  contains those nasty mouthparts. A water bug carries its
  forearms cocked in front of its
  face as if it’s looking for a fight,
  and a beetle looks like a beetle; no problem there. All these
guys bite, so be careful.


[image: ]

The damselfly nymph, nearly invisible
in the weeds, can be differentiated from
other nymphs by its three paddle-shaped “tails.” These structures
(lamellae) not only scull the nymph
forward, but also act as its gills.




[image: ]

With one exception, stonefly
nymphs lack gills on their
abdomens, whereas all mayfly
nymphs do have gills.




[image: ]

The 
only stonefly nymph that
sports gills on the abdomen is the
very rare and beautiful Oroperla
barbara.



Another common and very
beautiful nymph is the damselfly. These are easily and
immediately identified by their
three leaflike tails called lam ellae. These lamellae not only
aid in propulsion, but also are
part of the damselfly nymph’s
respiratory system.


[image: ]

midge larva



Back to the plastic container. See any pink, slender,
  slimy creatures that look just
  like worms? These are called
  worms. Dozens of worms are
  often caught in the strainer. The
  density of worms in a stream bed can easily exceed that of
  any garden. The San Juan Worm
  isn’t such a ridiculous fly after
all.


[image: ]

caddis larva



The other common worm-shaped item in the strainer is
  likely to be Diptera larvae.
  Diptera is a vast group of flies
  that covers everything from
  minute midges to giant craneflies. Don’t even begin to try 
  to figure out the various Dip 
  tera larvae; even the pros get 
  stump ed. Just recognize their
  size, color, and relative abundance. They may come in
handy someday.


[image: ]

cased caddis



By now, some of the sticks and gravel clumps in the container
  probably have sprouted heads and legs and are dragging themselves about. These are the caddisfly larvae. Gently remove one of
  the larvae from its house and examine it. It probably curled up in
  its nakedness, but the small anal hooks should be readily apparent.
  All caddisflies have these claws at the tip of the abdomen to help
  them hang on to their house or the streambed. This frees up those
  three pairs of legs you’ll note just behind the head so that they can
  propel the caddis and manipulate food. The head itself is sclerotized, or decorated with a dark, shiny shield. Like the anal hooks,
  all caddis larvae have one or more sclerotic plates, and in the
future, these will help you identify the various caddis species.

Very likely there will be caddis larvae roaming about without
  homes in the container. They may simply have become homeless,
  but more than likely these are species of free-roaming caddis that
  never build a case. Again, note the anal hooks, the legs, and the
sclerotic plates on or behind their heads.

Did you find anything looking like yellow or green vitamin E
  gelcaps? These are caddisfly puparia. Look closely, and through
the translucent skin, you’ll see the developing pupae within.


[image: ]Stream collectors will frequently encounter what look like vitamin E gelcaps in
their screens. These are the puparia of caddisflies as they transform from larvae
into the pupal stage.




[image: ]A caddisfly pupa has long swimming legs and will flop about in your strainer
like a fish.



From this brief sweep of the river, you have now identified
the subadult forms of all the major commonly important aquatic
insect families: mayflies, stoneflies, Diptera, caddisflies, dragonflies, and damselflies. As a bonus, you’re going to learn one
more: the hellgrammite.

At one time or another, every bug described above has been
  identified to me as a hellgrammite. I don’t know what made them
  so famous, but for being such famous bugs, no
one seems to know what they look like.

Hellgrammites are the larval stage of
  alderflies and dobsonflies. They are the
  Doberman pinschers of the water
  world; their bite makes a dragonfly
  nymph’s seem like a pat on the butt.
  Hellgrammites live in leaf packets and
  under stones, usually in midelevation
  streams. They are long, fleshy creatures
  with legs and soft, pointed tubercles running along each flank. Their heads are
  flat and sclerotized, and they sport massive jaws that they gnash in a most
menacing way. If the Japanese knew hellgrammites, Godzilla would have had
six legs.


[image: ]

hellgrammite



Of course, there will be a few other assorted odds and ends
  in the strainer. You will stumble across water pennies, various
  pupa, beetle larvae, and even terrestrial insects that fell in the
  water. Set them aside for later; you already learned a bunch
  today.
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The Basic Bugs, Part II

The Adults

Hunting adult bugs can be as simple as prying them off the 
radiator grill or as complex as setting out traps baited with 
ultraviolet lights and pheromones. For the budding fly-fisher
entomologist, probably the best method is hanging out by
the riverside with a butterfly net, a collecting jar, and a six-pack.

Butterfly nets can be found at drug and variety stores for
around ten bucks. They’ll work just fine, but if you want to delve
seriously into the wacky world of bug collecting, I’d suggest getting an industrial-grade model. The cool bug nets have lightweight handles (some extendable), sturdy rims, and strong,
reinforced nets that will stand the rigors of sweeping willows
and the occasional stream dip. The best source for quality collecting gear is BioQuip, 2321 Gladwick St., Rancho Dominguez, CA
90220. You may also want to check with Wildco, 95 Botsford
Place, Buffalo NY 14216, or Forestry Suppliers, P.O. Box 8397,
Jackson, MS 39284.

Clear, widemouthed plastic jars are great for bug collecting.
  Scrape out the peanut butter or whatever, and wash the jar thoroughly with warm, soapy water. Drill half a dozen holes through
  the lid, and replace the waxed cardboard insert with a piece of
  window screen. Finally, wad up a paper towel and shove it into
the jar so your bugs will have something to cling to. Voilà! 

Plastic jars are nice but sometimes can get squashed at the
  most unfortunate times. If the collecting jar is going to be
  knocked around in the back of a pickup truck or on the floor of a
  boat, consider using a coffee can or a heavy Nalgene bottle.
  Regardless of the type of jar you use, never, absolutely ever, leave
  it in the sun. Only a moment of exposure, even on a cool day, will
turn your little friends into lint.

The six-pack is up to you. I’d suggest cans so you can squash
the empties and carry them out in your back pocket.

Catching flying bugs is an art. In the morning and evenings,
  many of the insects are in flight and vulnerable to a quick whisk
  of your net. Mayflies and stoneflies are relatively slow of wing
  and even slower of wit; once they’ve entered the net, they’re as
  good as gotten. Caddis, damsels, and dragonflies are amazingly
  deft and will often double back and out of the net. The trick with these speedsters is to twist the net handle as soon as the bugs make entry so they get trapped in the folds of netting.

During midday, the bugs will be
  hiding in the shade of stream or lake
  side vegetation. The best bet is to
  sweep the net through the riparian growth.
  If you lack a pro-quality net, have a friend
  shake the willows and alders to flush the
  bugs into the open where you can bag ‘em.
  Some bugs, such as stoneflies, will not fly
  out of the vegetation but will simply drop
  deeper into the growth. In this case, nothing beats going into the brush on your hands and knees with an
aquarium net.


[image: ]

stonefly




[image: ]The stonefly has four transparent wings that stack neatly atop its back.



No matter how impressive the gear and innovative your
technique, you will look like a dork prancing around the fields
swishing a butterfly net. This is where the six-pack comes in. You
may either numb yourself to the social ineptitude of it all or try to win over any spectators with
  an offer of a cold one. Don’t be
  too surprised if they back away
  while politely declining your
offer.


[image: ]

mayfly



Do yourself a huge favor
  and don’t try to identify your
  bugs in the field. Go back to
  your tent, motel room, or other
  comfortable and confined environment. If possible, put the
  bug jar in the refrigerator or ice
chest for a few minutes to mellow out the hostages.


[image: ]

midge



Here we go. Does your bug
  have tails? If so, are the wings folded neatly and flat atop its back? If you answered yes and yes
again, you have identified a stonefly. These are found in every
cool mountain stream and are important trout fare. If the bug has
tails but the wings stick up in the air or out to the side, you have
captured that loveliest of all insects, the famous mayfly.


[image: ]The mayfly holds its wings like sails straight into the air.



The rest of your bugs do not have tails, right?

Look closely at the abdomen just behind where the wings are
  attached. See any fleshy or knobby protrusions? If so, this is a
  member of that vast family called Diptera. Diptera include true
  flies, mosquitoes, midges, and craneflies. Just be satisfied for now
  that you figured out it was a Diptera; we’ll knock them down to
  size later.

Are the wings folded like a little pup tent over the back? If
  so, are they soft like moth wings or do they resemble cellophane?
  If they’re soft, you’re holding either a caddisfly or an aquatic
  moth. Look at its face. If it has a coiled tube dangling out from under its nose, it’s a moth; you’re looking at a mouthpart that can be uncoiled and extended deep within blossoms to reach nectar.


[image: ]

caddisfly


  

[image: ]The caddisfly holds its mothlike wings over its back like a pup tent. If you see
what looks like a caddisfly with coiled mouthparts hanging under its chin, it is
an aquatic moth.
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