.

THE RUBBER-SUITED BIOLO-
GIST pulled himself upstream, crawl-
ing like a turtle over the rocks in the
shallow water. Through his mask he
counted a few cutthroat trout, a white-
fish, a bigger cutthroat. Then, as he
entered a pool, he saw a tail fin as big as
his hand poking out from under a log.
Slowly pushing sideways through the
water, the biologist quickly grasped just
past the tail fin with his neoprene-
covered fingers. He stood up in a stream
small enough to jump across, with a
wriggling fish over two feet long. The
biologist’s assistant carefully inserted a
tag behind the dorsal fin and returned
the fish to the stream.

The fish was a bull trout: olive-
colored back, orange belly—a male
about 28 inches long weighing seven or
eight pounds. He had migrated 145
miles upstream from Flathead Lake to
spawn in this headwater tributary of the
Middle Fork of the Flathead River
within the Bob Marshall Wilderness
Area. Migrating bull trout from Flat-
head Lake also spawn in Middle Fork
streams within Glacier National Park
and in tributaries of the North Fork of
the Flathead (up to 150 miles upstream
into Canada). Bull trout in Swan Lake
spawn in tributaries of the Swan River
upstream from the lake.

These unusual ‘‘chars’’ (member of
the trout family) scoop nests or ‘‘redds’’
up to the size of a pickup bed in the
gravels of relatively small tributaries.
They are considered a symbol of the
Bob Marshall and Great Bear wilder-
nesses, and are often used as indicators
of the quality of water and fish habitat.
Biologists have often cited protection of
bull trout spawning and rearing habitat
in streams as reason to modify timber
sales and mineral exploration plans.

Biologists have studied bull trout
intensively in the Flathead system and
their biology is becoming better under-
stood, but many questions remain unan-
swered about the status of the popula-
tions and their management. Biologists
and managers concerned with this
unique species have recently begun to
debate these questions.

A Species of Special Concern

The bull trout is one of the largest fish
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native to Montana waters—it can reach
three feet in length and weigh up to 25
pounds. Anglers value it as a challenge
and a trophy and in the Flathead system,
an angler may fish for 20 hours to catch
just one.

Montana has recognized the unique-
ness of the bull trout by classifying it as
a “‘Species of Special Concern.’’ It was
so classified because the large form of
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the species (20 to 36 inches, four to 25
pounds) has limited distribution, and
because smaller forms of the bull trout
can hybridize with the eastern brook
trout. Trophy-sized bull trout (fish
weighing more than eight pounds) are
found in relatively large numbers in
only the Flathead Lake and River sys-
tem (including Swan Lake) in north-
western Montana. Smaller numbers of




competition. ‘‘I’m also happy to be able again to personally
contribute my talents for the benefit of the waterfowl stamp
program.’’

IN EXPLAINING HIS WORK on the painting, he noted he
wanted a finished product not distinctly Montana in character.
““What I wanted was an appropriate setting, a misty morning
that would appeal to a broader audience than just Montanans,”’
he said. “‘After all, the name of the game is to create funds for
the program.”’

Since 1986, hunters have been required to possess a state
waterfowl stamp as well as the long-required federal ‘‘duck
stamp’’ to hunt waterfowl in Montana. The 1985 Montana
Legislature gave the Department of Fish, Wildlife and Parks
authority to produce and sell a waterfowl hunting stamp and
market related items. In 1987, more than 17,000 stamps were
sold to Montana waterfowl hunters and several thousand
collector’s stamps were sold throughout the country.

Proceeds from sales of the waterfowl stamps and related
artwork are used exclusively to develop and enhance Mon-
tana’s wetlands for the long-term benefit of waterfowl on
cooperating private, federal, and state-owned lands.

Funds for these wetland projects, as in previous years, will
be garnered through sale of the 1989 waterfowl stamp ($5) and
a series of limited edition prints that range from $140 for a
signed print and stamp to $755 for the Executive Edition
Print—a numbered and signed color remarque print with a
stamp and 24k gold-plate medallion embossed with the
Cruwys painting. The 1989 waterfowl stamp prints can be
ordered through most art galleries in Montana.

Jeff Herbert, statewide waterfowl coordinator for the
Department of Fish, Wildlife and Parks in Helena, said
portions of the money raised to date have been spent on nesting
platforms for geese, mallard net baskets, and wood duck nest
boxes that have been placed in strategic locations throughout
Montana. Private individuals and sportsman’s clubs can
participate in the program by contacting their nearest DFWP
offices for more information.

One of the most important advantages of generating money
for wetland enhancement projects through a state waterfowl
stamp program is that it allows states, like Montana, to
participate in Ducks Unlimited’s MARSH program, Herbert
said. MARSH—or Matching Aid to Restore State’s Habitat—
provides state wildlife agencies with matching funds to be used
to conserve local waterfowl habitat. Montana matches DU
MARSH dollars with revenues generated from sale of the state
waterfowl stamp and related items. Since it began in January
1985, DU has committed over $30,000 of MARSH funds to
the DFWP for wetland improvement projects. A recently
dedicated wetlands enhancement project at Canyon Ferry
Wildlife Management Area north of Townsend is one of three
Montana projects that have utilized these funds. A nesting
island construction project on Big Lake near Billings and the
department’s artificial nesting structure program were recip-
ients of the remainder of those funds. Three additional projects
totaling $51,000 have recently received approval from DU
under the MARSH program.

Third Place—A. Nadine Pickthorn, Nashua

Fourth Place—Connie Tveten, Wolf Point
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large bull trout live in the Kootenai and
Clark Fork systems.

Another reason the state is concerned
about bull trout is their vulnerability to
poaching and overharvest. These fish
are easily snagged (illegally) in their
spawning tributaries. People fishing le-
gally in the river could also reduce the
population because of the bull trout’s
readiness to attack spoons and plugs.

The bull trout, one of Montana’s
most highly prized trophy game fish,
can reach three feet in length and
weigh 25 pounds. This 21-pound,
12-ounce specimen, caught in Flat-
head Lake last year by Bob Stauden-
mayer, is the largest bull trout docu-
mented by the DFWP in more than
20 years.

Bull trout are also threatened by
degradation of tributary habitat. Forest
practices and mineral development can
increase sediments and water tempera-
ture in streams used by spawning adults
and maturing young fish. Because most
large bull trout use both lake habitat (to
grow and mature) and stream habitat
(for spawning and rearing of young),
they depend on the health of the entire
aquatic system for survival.

Patterns of Life

Most bull trout mature in lakes,
where they reach trophy-size, then
spawn in tributaries. This migratory
lifestyle is referred to as ‘‘adfluvial.”’
Some spend their entire lives in tributar-
ies; when they are mature, they are
about a foot long (these fish display a
“‘resident’’ lifestyle). In the Clark Fork
system, the fish grow two or three feet
long in the rivers and then migrate into
tributaries to spawn (this is referred to
as the ‘“‘fluvial’’ lifestyle). In Isabel
Lake in Glacier National Park,
““‘dwarf’’ bull trout mature at about a
foot long.

Large, adfluvial bull trout grow to
maturity in lakes (like Swan and Flat-
head), migrate upriver in the late
spring, spawn in tributaries in the early
fall, and return to the lake in the late
fall. Young bull trout hatch in the early
spring and live one to three years
(reaching three to eight inches in length)
in the tributaries before moving down-
stream through the river system to the
lake (see Figure 1).

Adfluvial bull trout are particular in
their choice of spawning areas, select-
ing low-gradient mountain streams with
beds of clean gravel and areas of
upwelling groundwater. Hiding cover
such as logs and undercut banks is also
important. These strict requirements
make good spawning habitat limited and
valuable.

Suitable habitat for rearing juvenile
bull trout is also limited. Young bull
trout require cold-water tributaries with
good cover (rocks and woody debris)
and relatively little streambed sediment.
For example, most young bull trout are
found in Flathead tributaries with aver-
age summer afternoon temperatures be-
low a chilly 59°F.

Bull trout in the Flathead probably
developed their migratory lifestyle in
Glacial Lake Missoula, which drained
near the end of the last ice age (about
10,000 years ago) leaving Flathead
Lake as its remnant. This life strategy
seems hard and inefficient, considering
that mature fish are in the river system,
away from the abundant forage fish of
the lake, for nearly half of the year.
That’s probably why many adfluvial
bull trout spawn every other year.

However, the adfluvial lifestyle may
offer some advantages. These bull trout
spawn in clean, well-oxygenated gra-
vels of headwater tributaries, which
greatly improves egg survival. When
the young hatch, they aren’t exposed to
large predatory fish in the river and
lake. While in the lakes, bull trout can
take advantage of the abundant forage
fish and suitable water temperatures for
rapid growth. It could be that their use
of a wide range of habitats has helped
them survive.

Population Status

Biologists are using four methods to
track the status or ‘‘health’’ of the bull
trout population in the Flathead Lake
and River system: (1) redd counts in the
tributaries, (2) counts of juveniles in
selected tributaries, (3) age and growth
of fish in the lake, and (4) success rate
of anglers fishing in the lake.

Since 1979, biologists have counted
redds in four tributaries of the Middle
Fork (Morrison, Lodgepole, Granite,
and Ole creeks) and four tributaries of
the North Fork (Whale, Trail, Coal, and
Big creeks). Biologists believe the num-
ber of redds in the creeks reflects the
number of spawning bull trout migrants
from Flathead Lake (at a ratio of about
three spawners per completed redd).
The same creeks are surveyed each
year, so the redd counts serve as an
index of the spawning run from Flat-




head Lake.

Biologists have found that the number
of bull trout in the spawning run from
Flathead Lake (based on redd counts)
has fluctuated from year to year (see
Figure 2). More fish spawned in the
index tributaries of both the North and
Middle forks in 1982 than in any other
year, but beyond that it’s difficult to
note any trend. In general, numbers of
spawners in the the last few years are
higher than in 1979-81, but lower than
in 1982.

The second indicator of the status of
the Flathead bull trout is the number of
Jjuveniles in tributaries of the North and
Middle forks. To estimate the number
of young bull trout in the tributaries,
biologists introduce electric current into
the stream through electrodes, and then
net and count the stunned fish. The
researchers make several passes
through a stream section (usually 500
feet) and then derive an estimate for the
entire section.

Biologists have used this technique to
estimate the abundance of young bull
trout in many tributaries of the North
and Middle forks, but long-term infor-
mation is available for only two
streams: Coal Creek (North Fork) and
Morrison Creek (Middle Fork). Be-
cause these are major bull trout spawn-
ing and rearing streams, biologists se-
lected them as index sites for following
the abundance of juvenile bull trout.

The number of young fish in the two
creeks has varied from year to year (see
Figure 3). Biologists have found from
85 to 179 young bull trout per 500 feet
of Coal Creek and from 70 to 138 bull
trout per 500 feet of Morrison Creek.

The third indicator of the status of the
bull trout in Flathead Lake is the rate of
growth of the individual fish. Bull trout
in the lake grow about four inches per
year, and can reach 34 inches or more
by their ninth year. Studies conducted in
1980-81 found no major differences in
growth rates or average size of mature
bull trout in the lake as compared with
investigations in the 1960s. Also, from
the 1950s to the early 1980s, the size of
fish in the river system spawning run
has averaged about 25 inches.

These studies suggest as many large
fish in recent years as there were 20
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Figure 1—Life cycle of the adﬂuvia! bull trout.
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years ago, and that the growth rate for
individual fish is about the same. De-
partment of Fish, Wildlife and Parks
biologists report that catches of bull
trout in gill nets during the 1960s and
early 1980s also show a similar size
range. These factors point to a healthy
population.

The fourth index of population status
is bull trout angler catch rates. Stable
catch rates usually indicate a stable
population, although environmental
conditions can change angler success
from year to year. Biologists inter-
viewed anglers on Flathead Lake in
1963, 1981, and 1985 as part of inten-
sive creel surveys. Anglers caught bull
trout at about the same rate in each of
the three years (18 to 20 hours of
angling required to catch a large fish).
Surveys conducted on the Flathead Riv-
er in 1975, 1981, and 1987 showed a
similar catch rate for migrating spawn-
ers.

Threats to the Population
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Large, adfluvial bull trout are sensi-
tive to changes in their tributary and
lake environs, and they can be suscepti-
ble to poaching and overharvest. These
fish take from six to eight years to
mature, and are never very numerous
compared with many fish species. Be-
cause of these factors, bull trout can be
easily harmed by man’s activities.

Timber Harvest, Sedimentation

In the Flathead system, timber har-
vest has affected habitat in tributary
streams used by spawning bull trout.
When an area is logged, the access
roads can cause increased sediments to
be washed into the stream. The sedi-
ments can settle into the streambed
gravels, reduce water and oxygen ex-
change for incubating trout eggs, and
decrease egg survival. Decreased survi-
val of eggs results in fewer young fish
that rear in the tributary and later swim
downstream to the lake.

To help assess the potential for log-




ging-related impacts, the Flathead Na-
tional Forest has studied the sediment
problem in tributaries of the North Fork
of the Flathead River. To what extent
does logging cause increased sediments
in stream gravels? U.S. Forest Service
Biologist Mike Enk is cautious about the
study’s results.

““There’s strong indication that road
development and logging have contri-
buted to high levels of sediment in some
streams, particularly in Coal Creek,”’
says Enk. ‘“The problem is that we
don’t have any information on the creek
before logging took place—we’re stuck
with looking at data from only the last
five or six years.”’ v

According to Enk, the Flathead For-
est is concerned about how timber sales
may affect stream habitat. ‘“We’re try-
ing to find better ways of managing
timber activities to cut down on the
amount of sediment entering the stream
from roads and cuts,’’ he said.

Other efforts are being made to ad-

dress the impacts of forest practices and
sediment on streams. A study by the
Environmental Quality Council and a
cooperative Flathead Basin Commission
study focus on ‘‘Best Management
Practices,”” or measures required dur-
ing logging activities to protect wa-
tersheds. Information from these studies
should help to refine these protective
measures and reduce the harmful effects
of logging on water quality, fish, and
fish habitat.

Cabin Creek Coal Mine

A major threat to bull trout in Flat-
head Lake is the proposed Cabin Creek
coal mine along Cabin and Howell
creeks (tributaries which support up to
10% of all spawning bull trout from
Flathead Lake) in the North Fork drain-
age in Canada. Sage Creek Coal Ltd.
has received Stage II approval for the
mine—approval in principle of the min-
ing plan, given certain studies are
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Figure 2—Number of bull trout “redds” or nests in selected North Fork
tributaries, Middle Fork tributaries, and both forks combined, 1979-88.
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Figure 3—Number of young bull trout per 150 meters (about 500 linear feet)
of stream in Coal and Morrison creeks (1980-88).
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undertaken—from the British Columbia
government. In April 1985, the matter
was referred by the governments of
Canada and the United States to the
International Joint Commission (IJC)
for environmental review because of
concern over transboundary effects of
development on the North Fork of the
Flathead River and Flathead Lake.

The IIC established a joint
Canada/U.S. Flathead River Interna-
tional Study Board and the board set up
several technical committees (Mine
Development, Water Quality and Quan-
tity, Biological Resources, and Water
Uses) to report on the potential environ-
mental impacts of the mine on the North
Fork drainage. The committees began
work in July 1985 and completed their
analyses by fall of 1987.

According to the reports prepared by
the Mine Development Committee and
the Water Quality and Quantity Com-
mittee, the mine would severely
degrade the aquatic habitat of Howell
Creek. The water temperature of the
creek would be raised and increased
sediments would settle into the
streambed because of the removal of
forest canopy and road building during
the preliminary phase of mine construc-
tion. Dissolved nitrogen (from explo-
sives) would increase in the ground-
water feeding the stream. The channel
of Howell Creek could be modified and
damaged.

These environmental changes would
mean the end of significant bull trout
spawning and rearing in Cabin and
Howell creeks, according to the Biolog-
ical Resources Committee.

““The construction of the mine would
eliminate the habitat which supports bull
trout spawning and rearing in Howell
and Cabin creeks,’’ says Alan Martin of
the British Columbia Ministry of the
Environment and Canadian co-chair of
the Biological Resources Committee.
“The mine might not kill the fish
directly, but the destruction of fish
habitat would quickly reduce the popu-
lation to low or nonexistent levels.”’

U.S. co-chair of the Biological
Resources Committee, Loren Bahls of
the Montana Department of Health and
Environmental Sciences Water Quality
Bureau, echoes Martin’s sentiments.




““Even if mature bull trout moved into
Howell Creek after the mine was built,
they probably couldn’t spawn success-
fully,”” says Bahls. ‘“Their eggs would
be destroyed by high sediment and
nitrogen levels in the gravels.”’

Neither Martin nor Bahls sees any
prospect for recovery of bull trout in
Howell Creek if the mine were built.
They cite the unique nature of the
habitat in the mine site area that would
be lost, probably forever. Adds Bahls:
‘“There’s just nowhere else for the fish
to go.”’

If the Howell Creek segment of the
bull trout population is lost, it could
result in a 10% reduction in the bull
trout population of Flathead Lake.
Besides being a serious blow to the
Flathead Lake population, this loss
would hurt the economy of the Flathead
Valley. The Water Uses Committee
calculated a total value of $4.97 million
annually (1986 U.S. dollars) for the bull
trout fishery in the Flathead Lake and
River system in Montana. The loss of
Howell and Cabin creeks as producers
of bull trout would mean a loss of
hundreds of thousands of dollars
annually to the area’s economy.

The board considered findings of the
technical committees and submitted an
overall report to the IJC for delibera-
tion. In September, hearings were con-
ducted on the proposed mine in Kalis-
pell and in Cranbrook, British Colum-
bia; public sentiment at both meetings
indicated overwhelming opposition to
the mine as planned. Negotiations be-
tween the U.S. and Canadian govern-
ments continue.

Overharvest

Because of the restricted distribution
of bull trout spawning in the Flathead
Basin and the limited size of the known
annual spawning run, harvest of mature
fish by anglers in both the lake and river
can have a dramatic impact on the
population. Biologists estimate that only
3,000 to 5,000 bull trout from Flathead
Lake escape harvest and successfully
spawn in tributaries. Any increase in
fishing pressure and harvest could
reduce the spawning population, caus-
ing a loss of juvenile production, and
reducing the population in Flathead

Lake.

The segment of the population most
vulnerable to overharvest is the upper
river stocks. These fish can be seen in
the clear headwater streams, and must
run the angling ‘‘gauntlet’ through the
entire river system to reach spawning
areas. Mostly because of this vulnera-
bility, DFWP lowered the creel limit in
the lake and river from two to one fish
in 1982. The B.C. Ministry of the
Environment reduced the creel limit to
one fish in the Canadian portion of the
North Fork in 1983.

Bull trout are mostly protected from
angling once they reach the tributaries
in which they spawn. The DFWP closed
most of the important spawning streams
to angling in the early 1960s, and
Glacier Park did likewise on important
streams within park boundaries in the
1970s. In 1983, the B.C. Ministry of the
Environment closed to angling all North
Fork tributaries in Canada used by
spawning bull trout.

Hybridization with Brook Trout

Bull trout, especially those in the
Clark Fork system, are jeopardized by
hybridization with the non-native east-
ern brook trout. The two species
interbreed readily, and most of the
hybrids are sterile. According to DFWP
records, brook trout live in over one-
third of Montana’s bull trout streams.
Where ranges overlap, brook trout may
be able to outcompete bull trout.

Hybridization is probably a serious
problem only to the smaller, tributary-
resident bull trout. The University of
Montana Genetics Laboratory identified
bull trout/brook trout crosses in Lolo
Creek, a tributary of the Bitterroot
River, south of Missoula.

Future Management of Bull Trout

The keys to managing large, adfluvial
bull trout in Montana are two: (1)
protection of their tributary spawning
and rearing habitat, and (2) control of
harvest by anglers.

To a large degree, the quality of
spawning and rearing habitat controls
the bull trout populations in Flathead
Lake and Libby Reservoir. Biologists
believe that timber harvest and other
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human activities already have damaged
some streams used by spawning bull
trout. The challenge will be to prevent
further harm to the delicate habitat in
these tributaries.

DFWP Region 1 Fisheries Manager
Jim Vashro emphasizes the importance
of continued work with the U.S. Forest
Service on forest plans and timber sales.
Says Vashro: ‘‘One thing we’d like to
see more of in the forest plans is an
emphasis on long-term monitoring of
the effects of timber harvest on aquatic
habitat.”’

Vashro cites the difficulty of balanc-
ing timber harvest with a quality envi-
ronment. ‘‘It seems that the best we can
do is a compromise,”” he says. ‘“To
protect one portion of a stream, we
sometimes have to sacrifice another
portion.”’

There have been successes in the
battle of habitat protection in the Flat-
head system. For example, in 1985, a
timber sale in the Akinkoka drainage of
the North Fork was halted and is being
modified because of the potential dam-
age to bull trout spawning and rearing
habitat in Akinkoka Creek and down-
stream in Whale Creek.

Future management of bull trout must
also focus on control of the harvest of
mature fish by anglers. Vashro notes
that the bull trout has been managed as
an individual species in the Flathead
system for over 20 years. The species is
protected by reduced creel limits and
tributary closures.

‘“We feel we can maintain the current
level of harvest in both the river and the
lake as long as our abundance indicators
remain stable,”’ says Vashro. He adds
that a creel census was conducted for
the North Fork of the Flathead River
during the spring and summer of 1987.
This was the first census of the river
harvest since 1981, and it yielded a
direct measure of angler impact on
migrating fish.

Preliminary results from the 1987
census indicated a harvest of approxi-
mately 200 bull trout, as compared with
a harvest of 400 estimated during the
last census conducted on the North Fork
in 1981. This apparent reduction in
harvest could be related to the change
from a two-fish to a one-fish angling




Classified as a ‘‘Species of Special Concern,

monitored by DFWP biologists in the Flathead Basin. One indicator of its status
is the number of juveniles in tributaries of the North and Middle forks. Biologists
are able to derive population estimates by netting and counting the young fish
stunned through electrofishing in a stream section.
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limit in 1982, or to an increase in catch
and release fishing.

‘““We don’t want to cut the angling
public out of the picture,’’ says Vashro,
noting that the bull trout is the only
trophy-sized fish available to anglers in
the Flathead River system. ‘‘To a large
extent, the anglers support our manage-
ment and protection efforts for the
species,’’ he added.

Even though the abundance indicators
for bull trout in the Flathead Lake and
River system have remained relatively
stable, the Confederated Salish and
Kootenai tribes, co-managers with the
DFWP of the Flathead Lake fishery,
advise caution in managing harvest of
the spawners by anglers. The Tribes are
worried that anglers may be taking too
many migrating bull trout in the river
system. In 1985, Tribal biologists
tagged 17 adult bull trout in Flathead
Lake. Subsequently, eight of these fish
were caught on their spawning run in
the Flathead River. Although these
findings are based on a small sample of
tagged fish, they raise a red flag on the
potential for overharvest in the river
system.

The DFWP is also working closely
with the B.C. Ministry of the Environ-
ment on controlling harvest of migrat-
ing spawners. Says Alan Martin of that
agency: ‘‘The fish is already heavily
protected, and I don’t think it’s time to
push the panic button yet. But if we see
further declines in the spawning run in
the Canadian portion of the North Fork,
we will have to look at closing the river
to angling.’’” Martin adds that, based on
a limited survey, harvest was light on
the North Fork during the summer of
1987.

So the trophy bull trout has been
studied and protected. It’s becoming
obvious, though, that yet more study
and protection is needed to sustain the
present population level of adfluvial bull
trout in Montana. As many ecologists
and naturalists, including Muir and
Thoreau, have noted, quality habitat is
the major requirement for healthy popu-
lations of animals. If managers can win
the battle of habitat protection in
important tributaries, they will be much
of the way toward protecting the bull
trout. l
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Here’s a dandy spread or dip
made from the roe of bluegills,
bass and other freshwater pan-
fish. It can also be made with
the roe of shad, herring, cod
and menhaden. For best results,
the angler should field-dress his
catch and keep the roe cold.
Here’s what’s needed:

Y2 cup fish roe

1 bay leaf

1 package cream  cheese
(6-0z. size)

1 small onion, minced or
grated

juice of 1 lemon

15 tbsp. Worcestershire sauce

Y tsp. Tabasco sauce

salt to taste

Bring the cream cheese to
room temperature and softe
In a pan of suitable size, bri
little salted water to ligh
and add the bay leaf. Simmer
the fish roe (in their sacs) in
water for 10 minutes. Discard
the water and the bay leaf.
Drain the sacs, then cut them
and squeeze out the roe. Mix
with the other ingredients,
adding a little salt to taste. Serve
with cracker thins. It’s better
than caviar—and cheaper.
—A.D. Livingston.

17 milli rs of trout
convince them that rain-

' FLOAT-TUBING
ENHANCED

A float tube is about the most
comfortable way to fish that I
have ever come across, but at

 first 1 had a few glitches. Air

pressure must be maintained —
not only for proper buoyancy but
also to minimize water taken on
by the tube cover. When my tube
is underinflated, the cover has to
be unzipped to let all the water
out—a tedious process at best.

Another problem. I had' was
that the tube chafed my elbows
raw. Now I wear long-sleeved
shirts or elbow pads.

Finally, I found that the han-
dles on all my spinning rods were
too long for the float tube. I took
one rod and cut four inches off
the butt, and it is much easier to
maneuver now.—Fred Everson.
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Mixihg Broadheads & Field Points

A common mistake made by
bowhunters is shooting their
hunting bows with field points,
then changing to broadheads
without resighting. Even with
broadheads and field points of
the same weight, flight differ-
ences are likely to occur.

The problem often originates
from lack of a good broadhead
target. Pulling broadheads from
a bale or target butt presents a
real problem, so bowhunters re-

sort to sighting with field points.
Irrespective of point weight,
impact differences between
field tips and broadheads can be
as much as a foot or more at 25
yards. The usual causes contrib-
uting to the impact differences
are: widely varying point
weights, poorly aligned broad-
head ferrules, wrong arrow
spine for . bow/broadhead
weight, or a poorly tuned
bow.—Norman E. Jobnson.
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Recent research by
paleontologists Gerald
Smith and Ralph Stear-
ley at the University of
Michigan has cast doubt
on one of the fishing
world’s longest-standing

t? ®

bones of salmon and
trout, but his observa-
tions were largely ig-
nored by other biolo-
gists.

The new research also
suggests that modern
trout

assumptions. In the uni-

versity’s Research News,
they reported that their
study of fossil records of

and salmon evolution

bow and cutthroat trout

| much older than is often
- believed. Some biologists
have suggested that
trout and salmon as we
know them evolved in

_western North Ameriea— |

only in the few thousand

are more closely related
to coho, chinook, and sockeye
salmon that belong to the genus
Oncorhynchus than they do to
the Salmo genus which includes
Atlantic - salmon and brown
trout.

' Smith and Stearley are not

the first to suggest that rain-
bows and cutts have been classi-
fied in the wrong genus. The
British anatomist C.T. Regan
made the same suggestion in the
early 1900s. His assumptions
were based on his study of the

years since the glaciers
of the last ice age receded.
Smith and Stearley insist, how-
ever, that fossil evidence proves

species “of trout n

remarkably similar to those

found in region were

_ flourishing 6 million years ago.

©1992 Polaris Industries L.P., 1225 Highway 169 N., Plymoutl, MN 55441 (612)542-0500
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GLENN WOLFF

HUNTING AND FISHING TIPS

Smallmouths in natural lakes like underwater reefs. These
are seldom visible and generally lie away from shore; thus
they’re overlooked by most anglers. Locate them on a topo

map and/or with a good depthfinder; then work the reefs .

with jigs, crankbaits or live minnows.
®

Opening day is a great time to bag a buck, but choose your
tactics carefully. This is a poor time for still-bunting
because so many other bunters are already in the woods
that deer are skittish and already moving themselves. A
better bet is to take a stand and wait for deer to come to
you. This is also much safer than mowng with so-many
people out and aboult.

Don’t give the lure too much action when fishing for
crappies with jigs. Just a slow, steady retrieve with cast
lures is best. If you're fishing vertically, don’t jerk the lure
up and down. Try to hold it stationary around cover such as
brush or bridge pilings. The natural movement of your arm
and hand will impart all the action to the lure you need.

You can decide whether ducks are worth trying to call by
how they are flying. Birds that are high up, flying fast and
in a'straight line know where they are going and aren’t
likely to come to your spread. Lower birds, however, that

don’t look quite as purposeful in their flight can often be.

lured in with a good spread and artful calling.
)

Most people think of crappies as lake fish, but you’ll often
find populations of these delectable black-and-white panfish
in slow- and medium-current rivers as well. Look for them
around bends and in slow, deep pools near brush and
logjams along shore. Fish for them with small jigs or
minnows under a bobber.

If you're planning a major bunt in the West during the

fall, start an exercise regimen at least two montbs abead
" of the trip. This will get your muscles, lungs and beart in
shape, and make it easier for you to cope with the bigh
elevations.

'

°:
If you catch a fish while drifting or trolling, toss a buoy
marker over the spot. Chances are there may be a school
there. If not, pull in the buoy and continue searching for a
better concentration of fish.

)

Colored
Aiming Bead
Usually hunters ignore the

aiming bead on the front of
a shotgun barrel when wing-
shooting. The aiming bead is
used for shooting slugs, or with

shot in a tight choke for turkey

hunting. Most aiming beads are
difficult to see, however, be-
cause they are the same color as
the barrel. A bead of a contrast-
ing color is much easier to see
and aim.

The choice of color is impor-
tant. Red tends to fade in low
light; white and fluorescent
beads stand out from the barrel
and remain visible in faint light.
To paint the bead, cover the
barrel with masking tape. Make

sure all the gaps are covered,
especially. around the base of
the bead. Spray on a light, even
coat of paint from a foot away.
Two light coats are better than
one thick layer.

Remove the tape as soon as
the paint is dry. If left on too
long, the tape adhesive dries to
the barrel.—Jobn Haviland.

8 CRANNG
TIP

» To avoid back strain, clean
your fish on an old ironing board,
so your work is at waist level.
When through, simply hose off
the vinyl cover.

* Wear cotton gardening
gloves to protect your hands.
Even when wet, they'll ensure a
firm grasp.

* Don’t allow your knife to
become dull. After every fish,
take a few swipes across a whet-
stone and avoid a lengthy re-
sharpening time later.

» To remove fish odors from
your hands after cleaning your
catch, wash your hands with soap
and water. Then sprinkle a bit of
lemon juice on your hands and
rub. Wash again in soapy water,
and there will be no trace of fish
odor. °

Save your fish cleanings in a
plastic bag, then work into the
soil of your vegetable or flower
garden.

|
£

MINSTEN ALERT

The -infamous gila monster
(Heloderma suspectum) of the
American Southwest is known
for its bad temper and toxic
bite. Herpetologists say that the
poison is rarely fatal, however,
and that the bite itself —not the
poison—can be more of a prob-
lem than the toxin. It seems that
once the big lizard has a grip on
its victim, it is often reluctant to
let go, and it has the nasty habit
of chewing while holding on.

The gila monster’s cousin,

the Mexican beaded lizard, is
our only other poisonous liz-

“ard, though two subspecies of

the gila live in the same neck of
the desert.

Equipped with a clublike tail,
the gila stores fat in that termi-
nal appendage. In times of food
scarcity, up to 20 percent of the
tail—by weight—can be lost.

Attaining a length of two feet
or so, the gila should always be
handled with great care.—Bob
Newman.
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-~ How Many
‘Species?

A Provisional List

of the Known, the

Good and the

Dubious Species
of Salmonids

Robert J. Behnke

SUMMER 1990

My uneasiness in producing a clas-
sification concerns the uncertaintie
and ambiguities of classification — re-
sulting in individual interpretations

and controversy. Disagreementamong
fisheries experts regarding the clas-

sification of salmonid fishes is analo-
gous to disagreements among experts
giving opposing testimony during a
trial on the sanity of a defendant, or
among experts testifying on the true
significance of cholesterol or the nutri-
tive value of oat bran in relation to
human health. In all of these situations,
essentially the same data, evidence, and
information is used to arrive at differ-
entand opposing conclusions - the ex-

Controversy over
precise classifica-
tion as species or
subspecies should
not interfere with
conservation
programs to pre-
serve biological
diversity.

perts disagree because of personal bias
which resultsin differentemphasisand
interpretations. A personal bias may be
the result of many reasons. A psychia-
trist, testifying as an expert witness in
court, using the same evidence, but
with different emphasis and interpre-
tation, could make a case for sanity or

1f S(:lenﬁsts lead or ar part of a

‘research program, they can also be

expected to have a bias of selfinterest

to defend and promote their program

as superior to contending programs.

Thus, the diverse types of evidence

used to classify organisms — morpho-

logical, biochemical, molecular, etc. —

result in different types of research

programs with biases reflecting differ-

ent emphases. Different interpreta-

tions of the same evidence is possible

because there 1s no set of rules or

generally agreed upon definitions of

categories of classification such as gen-

era, species or subspecies. One

ichthyologist may recognize

two or three separate species,

while another would classify

these same fish as two or three
subspecies of one species.

What doesanonspecialistdo

in such a situation? Typically,

an “appeal to authority”is used.

A committee of ornithologists

might come up with a consen-

sus of opinion on the number

of species and genera of birds

classified in a family. This is

published as an “official” clas-

sification endorsed by asociety.

The classification is by decree; it may

not be an accurate reflection of evolu-

tionary reality but it is an official list

which can be cited as the authority—yet

subject to change.

As mentioned in the spring issue,

there is still no official list of species of

salmonid fishes of the world. The
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SUBFAMILY GENUS

SUBGENUS SPECIES

Pacific Salmons
(Oncorhynchus)

utthroat trout
‘Rhabdofario
r Parasalmo)

Atlantic Salmon
Brown Trout
(Salmo)

ohridanus

SALMONINAE

obtusirostris

juchen or taimen (Hucho)
(Parahucho)

American Fisheries Society has a list of
North American fish species. I have
some disagreement with this list con-
cerning species versus subspecies clas-
sification of some of the trouts listed.
But I have not elevated my disagree-
ment to controversy status.

Before I present my interpretation
of how many species of trout, salmon
and char exist in the world, a brief
review of concepts and definitions of a
species would be helpful.

Historically, species have been de-
fined as a group of organisms that
reproduce their own kind. Thatis, spe-
cies identity is maintained through
time. In modern times, the biological

W rrour

(Baione) fontinalis

albus
confluentus
leucomaenis
malma

lpinus and others

Salve/inus)

species concept has developed which
emphasizes the degree of reproduc-
tive isolation of a species. If a species is
to maintain its identity (reproduce its
own kind) it should not hybridize with
other closely related species; if it did to
any extent, it would lose its identity. A
problem with the use of the reproduc-
tive isolation criterion for species rec-
ognition is that a whole spectrum of
degrees of such isolation may occur
between and within species, essentially
unrelated to the magnitude of evolu-
tionary divergence. For example, I
would agree with the official American
Fisheries Society’s list that rainbow
trout and cutthroat trout are two sepa-

cutthroat trout: the west slope cut-
throat, Oncorhynchus clarki lewisi.
In sections of the John Day River
drainage of Oregon, and of the Salmon
and Clearwater drainages of Idaho,
the westslope cutthroat is native; it
coevolved with native rainbow trout. In
these waters the two species maintain
distinct niches and avoid hybridiza-
tion. In the Saint Joe drainage of Idaho
and the Clark Fork drainage of Mon-
tana, westslope cutthroat trout are
native and rainbow trout originally
were absent (coevolution did not oc-
cur). Here, reproductive isolation is
absent and the two species cannot
maintain their separate identities after
rainbows become established. .
Another extreme of reproductive
isolation between closelyrelated popu-
lations of one species can be observed
with rainbow trout. Asingle river might
contain summer-run steelhead, win-
ter-run steelhead and resident, non-
anadromous rainbow trout — all coex-
isting with reproductive isolation from
one another. In this case, separate spe-
cies recognition is not given because
different races of steelhead and rain-
bow trout are the result of multiple,
independent origins within the spe-
ciesinrelativelyrecentgeological time.
With an admonition concerning the
uncertaintyinvolved in compiling alist
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ovl, closes area affer man-eater swallows swimmers!

By DEREK CLONTZ

50 horses and a dozen men

r villagers claimed to have seen the creature
on full-grown horses that waded into

2 has since been declared of -limits
leve 12

the treacherous

o Batfled scientists determined

ové‘rsy, nd, look-

ave often been less

aritable in expressing my dis-

agreements with opposing viewpoints.

An observation can be noted on the
lack of consistency correlating com-
mon names of species with their sci-
~ entific classification. In North Amer-
ica, for example, we recognize lake
trout, brook trout and bull troutin the
genus Salvelinus, rainbow trout and
cutthroat trout in the genus Oncorhyn-
chus, and brown trout in the genus
Salmo.

No matter if we call them trout or
char, the species of the genus Salvelinus
can be clustered into three main evolu-
tionary lines within the genus. Two of
these lines lead to single species: lake
trout and brook trout, native only to
North America. Trying to unravel the
cluster of species associated with the
third evolutionary line which includes
Arctic char, Dolly Varden and bull trout
is enormously difficult and complex.
Besides the three above mentioned
species, a fourth “good” species, the
Far Eastern char, Salvelinus leucomaenis,
occurs in Asia (S. leucomaenis, is a good
species because there is no disagree-
ment on its recognition — only its rela-
tionships to other species). I would
recognize the stone char, also in
Kamchatka, named S. albus, as a good
species. In my classification, I group
the stone char with S. confluentus, as

SUMMER 1990

Inrecent times, three new species of

_char have been described from the
 Soviet Far East. Two of these new spe-

cies occur in only one lake on the
Chukokst Peninsula (across the Ber-
ing Strait from Alaska) and are highly
divergent from any known species.
How many new species remain to be
discovered when the remote charlakes
across Siberia are investigated? Until
then, I would make a rough estimate
that the genus Salvelinuscontains about
15 species of char, among which is the
third largest species of the family Sal-
monidae, the lake trout, S. namaycush,
with a maximum recorded weight of
102 pounds. Other species of char that
can attain a large size include Arctic
char and bull troutwhich have been re-
corded at about 30+ pounds.

Also associated with the genus Salve-
linusin my classification are the genera
Brachymystax and Hucho (species of all
three genera lack teeth on the shaft of
the vomer bone in roof of mouth and
have a highly specialized type of lateral
line scale). The genus Bachymystax is
generally considered to contain a sin-
gle species, the lenok, B. lenok. The len-
ok is a trout-like fish occurring in river
basins across Siberia from the Ob River
eastward and south to the Amur River
drainage and mountainous sections of
the Yellow, Lo, and Han river drain-
ages of China (the lenok of China was
described asaseparate subspeciesfrom

Danube River o
the Siberian taimen as
~species of one species

hucho hucho and H. hucho

taimen. They are very similar to
each other, but the taimen appears to
attain agreater maximumsize than the
huchen (perhaps about 150 pounds
versus 110 pounds). Exactly how large
a size taimen may attain is unknown.
They occur in remote areas with little
sport fishing and no official record
keeping. The taimen is not an impor-
tant commercial fish so few detailed
studies on size and growth can be found
in the Russian literature. The largest
size I have found documented in the
literature (based on specimens
weighed and measured) is 123 pounds
(which isless than the 126-pound com-
mercially caught Chinook salmon) but
the hearsay evidence of much larger
fish is enticing.

In the realm of science fiction hear-
say, a few years ago, one of the super-
market tabloids had a headline story of
a 35-foot-long, 2,000-pound “trout’ in
a lake of Sinkiang Province, China,
which fed on horses and goats. Al-
though I consider such fish stories in
the same category of tabloid veracity as
the 80-year-old woman who gave birth
to a two-headed baby, the name of the
lake was given (Hanas Lake). I con-
sulted a Chinese book on the wildlife
of Sinkiang Province, and found that
taimen do indeed occur in Hanas -
where they “attain a size of up to 10 kg.
[22 pounds] and more.” How much
more? [ doubt 2,000 pounds more.
More substantative hearsay in the

trour [JIKE3




Movmg fr()m the char, lenok andk‘ ,

- ‘talmen to the “pure” troutand salmon

ngling for exotic ﬁshes He sentmea

photograph of a taimen caught in the
- Uda River which he estimated to be
‘about 80 pounds—evidently the trophy
~was cut up and consumed before an

official weight could be recorded.

Obviously the taimen of Siberia and

the Soviet Far East offer a great oppor-

tunity to anglers seeking trophy and
- world record size fish. Be forewarned,
however, that there is no transporta-
tion network that can easily bring you
to a prime taimen river. Accommoda-
tions and services typically associated
with tourism are nonexistent.

As more foreign anglers fish for
taimen, we can expect to learn more
about their maximum size. Most sport
fishing for taimen is with large spoons
and plugs. A size 4/0 Muddler Min-
now, though, might really turn them
on, or perhaps a horsehair streamer
would do the trick on the Hanas Lake
monster. Anglers who enjoy tarpon on
a fly rod might find the taimen an
exciting new challenge.

The distribution of taimen is quite
similar to that of the lenok, except the

branches of the family tree, the genera

“ Oncorhynchusand Salmocan be assessed :

to determine how many species they
contain. As discussed in the winter is-
sue of Trout, the genus Oncorhynchus
has been expanded to include species
of western trout formerly classified in
the genus Salmo. I recognize six species
of Pacific salmon in North America
and Asia. The masu or cherry salmon,
O. masou, is restricted to the Far East;
the other five species occur in both
North America and Asia. The western
North American trouts can be divided
into two major evolutionary groupings
classified as rainbow trout, O. mykiss,
and cutthroat trout, O. clarki. The A-
merican Fisheries Society officially rec-
ognizes four additional species: Cali-
fornia golden trout, O. aguabonita;
Apache trout, O. apache; Gila trout, O.
gilae; and Mexican golden trout, O.
chysogaster. A problem for classifying
these four kinds of trout as species or
subspecies concerns reproductive iso-
lation, or lack thereof. None of them
can maintain its identity when occur-
ring with either rainbow or cutthroat
trout. Their original distribution iso-
lated them from contact with other
trout, and they lack behavioral or eco-
logical distinctions which could pro-
vide reproductive isolation.

My classification isa compromise. [
would recognize Gila trout and
Apache troutas two subspecies of one

species, O. gilae gilae and O. gilae
apache. Species rec-

ognition is based

on the distinctive

From top to bottom, Brachymy-

stax lenok, Hucho hucho taimen,
and Hucho hucho hucho

In the genus Salmo the Atlantlc sal-
mon, S. salar, and the brown trout, S.
trutta, are two well-known species. A
well marked, but lesser known, species
is the marbled trout, S. marmoratus, of
tributary rivers to the northern Adri-
atic Sea. The marbled trout is a large
predator, attaining weights to about 50
pounds. It has only light colored,
marbled markings on its body, similar
to char of the genus Salvelinus. The
genetic relationship of S. marmoratus,
however, is close to S. trutta, and the
two species are known to hybridize
when they occur together. Two addi-
tional species are commonly recog-
nized in the genus Salmo: S. letnica of
Lake Ohrid, Yugoslavia, and S. ischchan
of Lake Sevan, USSR, represent an-
cient invasions of an S. frufta ancestor
into these lakes and subsequent spe-
cializations and differentiation.

There are a few odds and ends of
species on the family tree whose con-
necting points remain largely un-
known.

In 1968 I described a new species of
trout from Turkey in the genus Salmo.
This species is known only from three
specimens. These specimens are highly
divergent from S. truttaand I created a
new subgenus (Platysalmo) to empha-
size the uncertain relationships of the
species platycephalus. Until additional
specimensbecome available, this Turk-
ish species remains in an uncertain
position on the family tree. S. platy-
cephalusis the only trout on the world’s
list of endangered species.

In a few rivers on the Adriatic coast
of Yugoslavia, at least one — probably
two — species of trout classified in the
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; ; slers have at least a
~ provisional list of the known, the good
and dubious species of trout, salmon
and char of the world, perhaps a phe-
nomenon comparable to the bird
watcher’s bird list might develop.
World travelers who enjoy exploring

the spring. Because ofa highly mod

ified winter flow regime in the Sacra-

mento River, this significant form of

diversity within the Chinook salmon
~ species faces extinction. It has been

proposed for protection under the
Endangered Species Act. The Endan-
gered Species Actdefinesa “species” to
include subspecies and even unique
populations (such as the winter-run

maximum size of the original popu
tion). The world’s largest brown tros
is the population of winter-run fish i
the Kura River from the Caspian Se
These examples of significant biologi-
cal diversity should be preserved no
matter how they are classified.
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species — must include considerable speculation.

To place the family Salmonidae in a
larger evolutionary context, we must
go back about 500 million years to the
origin of vertebrate animals.

The earliest vertebrates (animals
with backbones — although the primi-
tive “backbone” is a cartilaginous rod,
or notochord, without bone) are
grouped in the class Agnatha (jawless
vertebrates). Agnathas had mouthsbut
no skeletal elements forming jaws.
They lacked paired fins — no pectoral
or pelvic fins. They had only a single

The sabertooth
salmon of
Pliocene times
reached lengths
of six feet or more
and possessed a
large fang at the
tip of its jaws.

nostril. About 60-70 species of Agnatha
still persist which we know as lampreys
and hagfishes.

Evolution is often thought of as new
groups of more advanced species re-
placing more primitive species which
become extinct. In this light, it may
seem strange that several extremely
primitive species, retaining the same

basic physmlogy and anatomy pos—'

sessed by their ancestors of hundreds

of millions ofyearsago, are stillaround.
One species, the sea lamprey, is not
only still around, but it devastated the
modern fish fauna of the Great Lakes
once it got above Niagara Falls and
gained access to the upper lakes. Italso
has proved highly successful in persist-
ing despite intensive efforts to eradi-
cate it by traps, electrical wires, and
chemical treatment of spawning
streams. The sea lamprey might be
considered as an “evil” spe-
cies in relation to its impact
on the Great Lakes, but it is
certainly an evolutionary
success story.

The primitive lamprey’s
success story might, at first,
seem analogous to a Model-
T Ford winning the Indian-
apolis 500, finishing ahead
of all the most advanced
vehicles. Actually it is more
analogous to a Model-T,
fitted with balloon tires, win-
ning a race across a swamp.

Its lightness would give the Model-T an
advantage over modern cars in that
particular environment. That is, it
would fill the “swamp” niche better
and win the race in that environment.
Living species of lampreys and
hagfishes occupy unique niches. They
use their jawless mouths for a variety of
feeding specializations in different
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ments resulted n a prohf-
eration of new “models”

~ fill new niches. By 400 rnil-
lion years ago, two main
trends of jawed fishes be-
came established - the carti-
laginous fishes of the class
Chrondrichthyes (sharks
and rays), and bony fishes of
the class Osteichthyes. The
bony fishes subdivided into
three subclasses — one for
lungfishes, one for coelacan-
ths, one for ray finned fishes
(subclass  Actinopterygii).
During the late Paleozoic era
to the middle of the Meso-
zoic, or from about 250 to
150 million years ago, the
ray finned fishes evolved
many further advancements
leading to the origin of
modern body fishes, or tele-
osts, which gained over-

}

whelming dominance in the world of

fishes.

There are about 750 living species of

sharks and rays, six species of lung-
fishes, and one living coelacanth. The
more primitive Actinopterygii persist
as about 30 species of sturgeons and
paddlefish, about 11 species of African
bichirs or reedfish (order Polypteri-
formes), five species of gar and one
species of bowfin. In contrast, there are
about 20,000 known species of tele-
ostean fishes, with about 100 or more
new species described each year. The
teleosts dominate in numbers and
biomass in virtually all freshwater and
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and the very successful superorder
Ostariophysi which includes all the
minnows, suckers, catfishes and char-
acins. All of the above teleostean or-
ders possess some specialized features
which indicate they were not in the
mainline of teleost evolution leading
to the modern spiny-rayed fishes (such
as perch and bass).

The order Salmoniformes includes
a Southern Hemisphere group exem-
plified by the families Galaxiidaeand
Retropinnidae of Australia and New
Zealand, a Northern Hemisphere
group including Salmonidae and
Osmeridae (smelts) plus several fami-

lary in perch and bass), rays of caudal
fin (tail) supported by three upturned
vertebrae, vestige of spiral valve intes-
tine, absence of oviducts, presence of
abdominal pores, etc.

There is little doubt that the combi-
nation of these primitive traits denotes
a very ancient origin for the family
Salmonidae. Until the fossil record is
better known, however, the timing of
this origin is a matter of educated
guessing. An origin of about 100 mil-
lion years ago appears reasonable in
relation to the great antiquity of the
order Salmoniformes. It is probable
that trout-like fishes of the family Sal-
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we now recognize as subfamilies.

The earliest documented fossil
definitely classified as Salmonidae was
found in Eocene deposits of British
Columbia (45-50 million years old) and
named Fosalmo driftwoodensis. Eosalmo
was a trout-like fish, apparently of the
subfamily Salmoninae. If further re-
search confirms subfamily classifi-
cation, it would demonstrate that the
three subfamilies had diverged from
each other by at least 50 million years
ago; this would lend credence to an
estimate of about 100 million years
since the origin of the family.

The question of habitat of the origi-
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| years ago.

pﬁoto courlesy of the
University of Alberta

Northern Hemisphere. During the
early periods of salmonid evolution
(Eocene and earlier) the Northern
Hemisphere was one great land mass
(Laurasia=North America, Greenland,
Europe and Asia) which became sepa-
rated by continental driftand the inter-
vening area filled in by the Atlantic and
Arctic oceans. Such geological events
are typically associated with evolution-
ary divergences. For example, with liv-
ing species of trout and salmon we can
trace a Pacific basis origin for Pacific
salmons, rainbow and cutthroat trout,
and an Atlantic basis origin for brown
trout and Atlantic salmon (why rain-

been found. Ewdently the -

climate was too war
coldwater fishes in this re-
gion during that period.

The fossil record for Sal-
monidae is spotty. There are
two reasons. First, the pres-
ervation of an organism asa
fossil is a rare, chance event
and the finding of fossils is
also largely a rare, chance
event. The second reason
concerns the number of
peoplewho studyfossil fishes
(paleoichthyologists) and
who have a particular interest in salmo-
nid fossils. Currently, most research on
salmonid fossils is centered at two uni-
versities — the University of Michigan
(Dr. Gerald Smith and associates) and
Ohio State University (Dr. Ted Caven-
der).

In recent years, an increasing num-
ber of salmonid fossils have been dis-
covered in the western United States,
representing species which lived dur-
ing the Miocene to early Pleistocene
times or from about 20 million to about
two million years ago. I must empha-
size again that the fossil evidence is
sketchy; an evolutionary scenario pre-
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ith one branch leading to the present

'genera of Brachymystax (Siberian

lenok), Hucho (European huchen and
Siberian taimen), and Salvelinus
(chars), and the other branch leading
to the trouts and salmons of the genera
Salmo and Oncorhynchus. Evidently,
both ancestral charlike and huchen-
like species occurred in western North
America during the early to mid-Mio-
cene period.

By the late Miocene, species we now
classify in the genus Oncorhynchuswere
widely distributed in western North
America. Three major groups have
been distinguished. Besides the ances-
tors of the living species of Pacific
salmon (Oncorhynchusin the strictsense
as limited by former classification),
there were two groups of trout-like
species. Among northern fossils (Ore-
gon and Idaho), a trout with a rod-like
upper jaw bone predominates. This
type of fossil trout was originally de-
scribed as the genus Rhabdofario. In
Nevada, late Miocene fossils of trout,
evidently ancestral to rainbow and
cutthroat trout, have been more com-
monly found. Some of these fossil spe-
cies apparently were anadromous.
Some lived in lakes and some lived in
streams, similar to the present types of
life histories.

Many of the ancient species were
probably not vastly different from liv-
ing species in size, appearance or ecol-
ogy. Some fossils, however, represent
rather bizarre evolutionary models
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nor;hern populations of their species,

it is assumed that they attained their
- southern distribution in relative

cent times. Perhaps this occurred dur-
ing the last glacial epoch (10,000 to

50,000 years ago) when ocean tem-

perature were cooler. Such examples

include the masu salmon of Taiwan,

the taimen of the Yangtze basin of
central China and the brown trout of
North Africa. For Europe and Asia, the
fossii record of Salmonidae is virtually
unknown and there are no paleoich-
thyologists studying Eurasian salmonid
fossils.

Today about all that can be done to
backtrack on the family tree, to assess
the times and places of branching lead-
ing to all living genera and species, is to
compare various types of characters
denoting the differentgeneraand how
they change through evolutionary
time. This is essentially how ichthyolo-
gists arrive at a system of classification
thatreflects evolutionaryrelationships.
Admittedly, the evidence is often in-
conclusive and calls for professional
judgment to arrive at a classification of
all living species and their assignment
to genera. Because of this uncertainty,
disagreement exists among ichthyolo-
gists regarding which classification is
“best” —which most accurately reflects
evolutionary relationships and bran-
chings of the family tree. With this
warning of hazardous authenticity, I
plan to present my classification of
salmonine fishes (subfamily Salmo-
ninae) in the upcoming summer issue

of Trout. u
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A look at the native cutthroats of the West

he Trout of the
Shining Mountains

ERNEST SCHWIEBERT

OUR FIRST KNOWLEDGE that the Rockies existed is
recorded in the journals of Jonathan Carver, writ-
ten before the American Revolution. Carver left Fort
Mackinac, on the Great Lakes, in the melting snows of
the spring of 1766 with the mission of charting the upper
Mississippi and making contact with 175 frontier Indian
tribes. His expedition logs later were published as Trav-
els Through the Interior Parts of North America.

Like the Spanish expeditions that searched through
the North American West for cities of gold, Carver
listened to rumors in the Indian villages about the ““Shin-
ing Mountains.” His party concluded excitedly that
there must be glittering mountain summits covered with
diamonds and other precious stones. Carver was ob-
viously wrong for the Shining Mountains turned out
to be the Rockies, but his journals were our first ac-
count in English of the frontier that waited beyond the
Indian’s Father of Waters, the Mississippi River. Jona-
than Carver attempted to mount a second expedition
into the high plains and the Shining Mountains, but his
dreams were shattered when a tribal war broke out be-
tween the Chippewa and Sioux in 1767. Meriwether

ERNEST SCHWIEBERT is FFM’s Editor-at-Large.
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Lewis and William Clark did mount such an expedition,
however, in 1804 when their party, under orders from
President Thomas Jefferson to explore the West, set
out for the Pacific from Saint Louis. Captain Lewis
sighted the Rocky Mountains the following spring when
he climbed the bluffs along the Missouri River to estab-
lish the expedition’s position with his sextant. The
sight of the snow-covered mountains erased any thoughts
of cartography, and Lewis later recorded his feelings in

his logbook:

These points of the Rocky Mountains were white
with snow, and the sun shone on them in such a
manner as to give me the most plain and satisfac-
tory view. While I viewed these mountains I felt a
secret pleasure in finding myself so near the head-

- waters of the heretofore conceived boundless Mis-
souri.

Although Lewis and Clark were not fully trained
naturalists, their journals described 122 species and sub-
species of flora and fauna that were still unknown at
the threshold of the 19th Century. Their logs were
bound in soft elkskin, and included extensive observa-
tions on the birds, plants, animals and fishes of the
frontier. The beautiful black-spotted cutthroat is de-
scribed in those worn elkskin journals carried by Meri-
wether Lewis. His notes are complete with a rudimen-




As the fly completes its drift and swings to shore, a
very slow retrieve will occasionally produce a strike.
But most strikes will occur as the nymph tumbles with
the current close to the streambed. Setting the hook at
any pause in the line’s drift will usually hook the most
trout, and unfortunately the most snags as well. Al-
ways keep some slack available at the end of the swing
to prevent a fish from striking on a taut line against
the reel. Because stonefly nymphs swim poorly in fast
currents, any holding water in or below quick riffle
areas is a good place to fish imitations.

Large suggestive nymphs seem to work as well as or
better than exact imitations in fast-water situations.
Many Western anglers seem to choose the impression-
istic Woolly Worm in a dark color or the Montana-
style stonefly nymph instead of exact patterns tied in
the flat-body style of the natural insect. Fish feeding
in turbulent current situations — where stonefly nymphs
are usually available —have little time to examine the
drifting fly. Tumbling with the current, Woolly Worms
or other generally suggestive patterns present much the
same form as an exact-imitation nymph does. Using
heavy hooks and tying nymphs with several wraps of
lead wire beneath the body material help sink the flies
in heavy water. Shallow riffles and slow-current areas
require lightly weighted patterns — and sometimes even
lighter hooks with no extra weight for a productive
drift.

In streams with heavy stonefly populations, a large
nymph imitation is usually the most consistently pro-
ductive fly, especially for large fish, throughout the
season. The nymph is best during preemergence, when
many nymphs are available to the trout, and it is less
effective when fish are surface feeding on adult stone-
flies. It is a rare day on stonefly-populated Western
rivers when a large stonefly nymph fished in heavy
holding water doesn’t produce at least a few strikes.

THE ADULT STONEFLY emergence starts slowly each year
with a few winged <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>