Pyramid Lake and 1ts Cutthroat Trout

by Robert J. Behnke

1 Pyrammid Lake and s grant cut-
throat trout have been the subject
of numerous magazine articles.
|| Many of these articles are charac-
| terized by misinformatnon and
1 h}‘;)t'rhult'. T he true story ol
4 Pyramid Lake, 1ts enormous cut-
throat trout, and thewr fate 1s indeed Fascr-
nating, but requires no fanciful embel-
Lishments. It 1s the intent of this endeavor
to right some obvious wrongs and clear
up any misconceptions concerning this
extraordinary fishery.
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T'he Great Basin of the western United
States encompasses a large region south
of the Columbia River drainage in
Oregon, west and north of the Colorado
River basin of Ultah and Nevada, and east
ol the Siterra Nevada of California.
Within this region, streams run from the
mountains out onto the desert or into
sumps, such as Great Salt Lake, Utah,
and Pyramid Lake, Nevada, No running
water escapes to the ocean. During the
last glacial epoch (Irom about ten thou-
sand to seventy thousand yvears ago), there
were pertods when the climate was cooler
and wetter than it 1s now, and large lakes
lormed 1in numerous separate basins, Fo
example, a lake formed in the Lahontan
basin that was shightly Larger than Lake
Erie. The Lahontan basin of Nevada, as
well as northeastern California, was
mvaded by an ancestral cutthroat trout at
an unknown time. It 1s commonly
assumed that this cutthroat-trout ances-
tor gained access to the Lahontan basin
irom the Columbia basin at the begin-
ning ol the last glacial peniod or about
seventy thousand years ago, but 1t may
have been much earlier. Fossil trout
bones, several million vears old, have
been uncovered i the Lahontan basin,
and they are similar to the bones of the
Lahontan cutthroat wrout, Salmo clark:
henshawen,

In any event, this ancestral trout was
the only large predatory fish among

numerous species of minnows and suck-
ers that established themselves. It evolved
into an elhaent predator and may have
attained a large size in order to make use
of the large stocks ol forage hishes, The
most common Lahontan minnow, the
tur chub, commonly attains a maximum
size of hifteen 1o cighteen inches, certanly
more than a mouthliul for a pan-sized
trout, but a mere appetizer to asubspecies
ol tromt whose weight averages tweny
pounds.

Approximately ten thousand vears
ago, when the ciimate became warmer
and drier, Lake Lahontan rapidly de-
chined in size. About a thousand years
later, it desiccated considerably and leht
two sump lakes, Walker Lake and Pyra-
mid Lake. But, only Pyramid Lake main-
tained continuny and retaimmed a tall
complement ol Lahontan hishes. This
allowed the Lahontan cutthroat trout to
continue without iterruption its evolu-
tnonary specialization as a large, preda-
tory trout. In addition to the populations
in Walker and Pyramad lakes, the Lahon-
tan cutthroat trout survived 1 mountam
rivers and lakes, such as Lake Tahoe, but
these environments and their assocated
[1sh [aunas were vastly different from
Pyramid Lake, and these populations
were subjected to evolutionary pressures
distinctly ditferent from those alfecting
the cutthroat ol Pyramid Lake; other
[LLahontan cutthroat trout introduced
into Pyramiad Lake never approached the
maximum size of the native trout. Al-
though all Lahontan cutthroat trout
populations that have been 1solated from
cach other lor about nine thousand vears
(since the desiccation of Lake Lahontan)
exhibit hittle morphological differentia-

ton and are all classified as the same

subspecies, henshaw:, they have all
evolved different hife-history specializa-
tons, and none were so finely adapted 10
make such elficient use of the Pyramad
[Lake environment as was the native
Pyramid Lake trout—thus their enor-

mous size.

What happened to the original Pyra-
mid Lake cutthroat trout 1s an interesting
case hastory of a confhict ol values be-
tween settlers i the area and nauve
Amentcans, particalarly as this confhat
relates 1o values associated with water.
While the dating of artfacts indicates
that the first native Americans appeared
on the shores of Lake Lahontan about
iwelve thousand vears ago, the present
Paiute Indian culture ar Pyramid lLake
began only about six hundred years ago.
The Pyramid Lake Paiutes developed
great skills as hishermen and established a
relatively stable, advanced society. The
[irst nonnative Americans to visit Pyra-
mid Lake were John C. Fremont, his
scout Kt Carson, and their exploration
party, Fremont had traveled south from
Oregon o explore the Great Basin and 1o
search lor the mvythical Buenaventura
River that ancient maps depicted as
draming the Great Basin 1o the Pactilic
Ocean. On January 10, 1841, Fremom
and his party aested a nidge north of
Pyramd Lake and were astomished at the
stght ol a vast sea existing in the midst of
a great expanse ol desert. Fremont's party
camped near the mouth of the Truckee
River where it entered Pyvramid Lake and
soon came i contact with the Paiute
Indhans. The mminal contact was fniendly.
In lact, the Pamates brought freshly
caught out o Fremont and his party.
Fremont remarked, " Their flavor was
excellent—supenior, in lact, to that of any
[ish T have ever known. They were ol
extraordinary size—about as large as the
Columbia River salmon—generally from
two to four feet in length,” Unfortu-
nately, in less than a hundred vears from
the time Fremont hirst saw these grant
cutthroat trout, thus magniheent lish was
actually externminated from the waters of
Pyramid Lake.

1 he Calilormia gold rush of 1849 and
the Nevada muinime boom ol the 1850s
brought many settlers to the Pyramid
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Lake area. There were conflicts with the
Paiate Indians, but durimg the 1860s a
peace treaty was negonated. The treaty
established the Pyramid Lake Indian
Reservation and gave ownership ol
Pyvramid Lake and s hishes o the Par-
utes, However, the Indians were given no
comtrol over the Truckee River, the only
stream [lowimng into the lake that is sunt-
able for the spawning of the cutthroat
trout, and the major water supply for the
lake.

The rapiwdly increasing population
centers of western Nevada and castern
Calilornia created a grear demand lor
lumber. Numerous lumber mills were set
up on the Truckee River in Califorma in
the 1860s. As the stumpage in the water-
shed was lumbered, massive amounts of
sawdust were dumped into the river, and
in 1869 a Reno newspaper reported that
“milhons” of spawnimg trout were killed
in the Truckee River as a result ol saw-
dust pollution, During spring runoli, the
sawdust deposits were ransported o the
mouth ol the Truckee River, sometimes
in such quantity that the spawning runs
of trout from the lake were completely
blocked. By 1875, dams blocked the niver
near Reno, effectuively reducing potential
spawning habitat by about seventy-hive
percent. From 1899 1o 1930, a paper mull
at Floriston, California, dumped up to a
hundred Lifty thousand gallons per day ol
highly toxic wastes into the Truckee
River, ehhminaung all hish Iife for a con-
siderable distance downstream. In addi-
tion, numerous unscreened rrigation
ditches must have led 1o the destruction
of milhions of voung cutthroat trout in
the river as they migrated downstream to
Pvramid Lake.

In 1868, the railroad was extended 1o
Wadsworth, Nevada, a short distance
from Pyramid Lake; this provided the
opportunity to ship trout to distant
markets and resulted in a tremendous
mcrease - commercial explomation ol
the resource. During their spawning
runs, the trout were netted, snagged,
speared, clubbed, and dynamued. It s
incredible that even with all these adver-
sities the Pyvramiad Lake cutthroat trout
lasted as lone as they did. T hey must have
heen a superbly adapted hish because they
not only persisted but managed toremain
abundant untl the 19205 when successiul
spawning became rare.

The ulumate demise of the Pyramd
Lake cutthroat trowt began i 1903 when
a4 new govermment agency, the Reclama-
Lon Service (now the Burean ol Reclama-
tion) annouced plans lor 1its first project:
the Newlands Project. It would divert
water from the Truckee River to the Car-
son River in order to irnigate desert lands
and make them bloom. The carly history
ol the Newlands Project 1s one | am sure
the present Bureau ol Reclamation
would prefer to forget, as 1t was an icred-
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thly unwise use of a natural resource. The
first Commuissioner ol Reclamation,
Frederick Newell, drummed up support
for the Newlands Project with speeches to
Nevada andiences in which he frequently
emphasized the philosophy of the depart-
ment: “Fish have no rights in water law.”
This s sull a popular clhiche among west-
eI WaleT-Users.

T'he gates on Derby Dam, about thirty
miles above Pyramid Lake, were closed
June 7, 1905, in a grand ceremony high-
lighted by the dewatering of the Truckee
River below the dam and resulting in the
stranding of numerous, large cuatthroat
trout.! Derby Dam was constructed with a
fish ladder, but the ladder was poorly
designed and cheaply constructed, Tt was
essentially a fatlure as a hish-passage
device. Between 1905 and the carly 1920s,
there was a sulhicient surplus flow in the
Truckee River so that trout could spawn
below the dam and even get over the hish
ladder in some vears. The trout popula-
tron in Pyramid Lake remamed relatively
high, and thenr enormous size attracted
presidents, supreme-court justices, and
movie stars who had an mterest in the
gentle art. In the 1920s, the Bureau ol
Reclamation added an electrical generat-
g lacility to 1ts Newlands Project, as 1t
seemed utterly foohish to let surplus water
flow out into a desert lake (only 1o evapo-
rate) when it could be diverted through
turbines that gererated electricity and
additional income. Thus additional
water was diverted out of the Truckee
River to the Carson basin, and cutthroat
trout spawning became more mlrequent.
1 he last major, successtul spawning run
occurred o 1927, with some reproduc-
ton reported in 1928 or 1929, Some artifi-
cral propagation and stocking occourred
i 1930, A high low 1in 1928 allowed
some trout to get above Derby Dam all the
way to Reno, The people ol Reno had not
seen the Pyramiad Lake trout that Gar up
the river lor so long they [orgot its correct
classification and the mayor of Reno mis-
takenly declared Raimmbow Day in hono
ol the cutthroat wout. In 1938 the ofl-
spring lrom this spawnmg run made the
last attempt to spawn in the Truckee
River, but the Hlow was shut off and the
[1sh and thewr spawn perished. Thus
ended the era of the world's largest cut-
throat trout and probably the largesi
rout nauve to western North America.
Stories relating that the nanve cutthroar
trout did not completely perish [rom
Pyramid Lake but were able toreproduce
in springs on the lake bouwom have per-
sisted. But all known springs in Pyramid
[Lake have temperatures or chemistry
lethal to vout eges. I know of no evidence
suggesting that the natuve our did nol
become extinet in Pyramid Lake.

The data gathered on the 1938 spawn-
ing run 1s truly amazing. The Indians
harvested 1,069 trout in thenr commercial

fishery, When a United States Fish and
Wildhife Service biologist weighed a sam-
ple of 195 fish from the run, the average
welght was twenty pounds! He measured
321 wout taken from the 1938 spawning
run; about ninety percent ol these ranged
from thirty-two to thirty-cight inches,
with a lew Lish ol forty imches. No maxi-
mum weights were given 1n this report,
but extrapolation from a length-weight
curve suggests that a lorty-inch trout
would weigh between thirty and thirty-
five pounds.

How abundant was the oniginal Pyra-
mid Lake cutthroat rout, and what was
s maxumum size? T'hese questions can
never be known with any degree of cer-
tainty. In the 1880s, long after most of the
upstream spawning and nursery areas
were blocked or polluted in the Truckee
River, commercial shipments of troul
from Wadsworth ranged rom two hun-
dred to two hundred fifty thousand
pounds per yvear. Records for another
commercial lishery pomtat Verdi are not
avatlable. An unknown quanty of trout
were transported by wagon to towns in
Nevada and were consumed on the
Indian reservation as well, T would est-
mate that even under the conditions of a
dechiming bishery of the 1880s, the annual
catch then was probably about hive
hundred thousand pounds, and the
actual bromass of trout in Pyramd and
Winnemucca lakes was m excess of two
milhion pounds. The ofhical world
record cutthroat trout of lortv-one
pounds was caught in 1925 by a Pawlte
Indian, John Skimmerhorn, but there
were reports of larger specimens taken by
the Indian commercial hishery, Mr. Fred
Croshy, the agent [or the tribal fishery,
claimed 1o have seen a cutthroat trout ol
sixty-two pounds m 916!

The Nevada Fish and Game Depart-
ment began to plant trout in Pyramid
Lake in 1950 on an experimental basis.
Raimbow trout were stocked at Lirst, but it
wias soon found that the Lahontan cut-
throat trout from available stocks in Hee-
nan Lake, California, and Summiu Lake,
Nevada, grew laster and survived bette
than the rammbow tvout. The advantage ol
Lahontan cutthroat trout over all other
speaies and subspecies of salmonid hishes
stocked into Pyvramid Lake was mosi
hkely due to thewr wlerance to hagh alka-
Iinuy, or more specilically, 1o the concen-
tratton ol carbonate and brcarbonate 1ons
i the water. As salis and vartous 1ons are
transported mto Pyvramid Lake each yean
via the Truckee River, evaporation and
the Lack ol any outllow concentrates salts.
Pyramid Lake water, i recent yvears, has
exhibited an average salhinuy of aboul
5400 parts per malhion or about hilween
percent of the salinity ol ocean water
(55,000 ppm.). OF the total (5,400 ppm.
total salts) carbonate and bicarbonate
ons average more than 1,100 ppm. Most
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A, Estimated age and growth of the origmal native culthroal trowt in Pyramad Lake,
Admuttedly, theve are little data avairlable to construct such a curve, and considerable evvor
may be oolved. Spawning probably first occurred at age four at a size of three to four
pounds. Thereafter, growth was raprd. The 1938 spawming run consisted of fish tharty to
Jorty inches in length and averaging twenty pounds i werght. [t is assumed that this run
originated from reproduction from 1927 through 1930 or of [ish aged eight to eleven in the
1938 run.

B. Known age and werght of 604 non-natiee cutthvoat trowt sampled i Pyramad Lake in
1975 and 1976. Of 604 fish age two or more, only six (1 percent) attained age seven and none
were age erght. Typecally, in lavge populations, the maximum werght of an mmdeidual i
any age lass 1s abowt twice that of the average weight of its cohorts; thus, the maximum
wereht expected from the ontgmal natiee cutthroat trovut wowld have been at least forty
pounds and perhaps sixty pounds. The maximum werght expected of the present non-
natice culthvoat throut stocked into Pyranud Lake wonldd be about sixteen pounds. There
15 a heveditary basis governme maximum growth and maxomuum age. This fact must be
recognized and used before the Pyramed ake fishery can vegain even a semblance of s
former greatness.

lish species are physiologically stressed at
carbonate-bicarbonate levels greater than
1,000 ppm. The pH of Pyramid Lake
averages 9.2,

The stocking ol Lahontan cutthroat
trout from Heenan Lakeor Summit Lake
into Pyramid Lake, first by the Nevada
Fish and Game Department, then by the
U'nited States Fish and Wildlile Service

and by the Paate Indian Iribe, can be
considered successful in that a popular
hishery lor large cutthroat trout has been
reestablished. Many more pounds of
hatchery trout have been stocked, how-
ever, than have been caught 1in this
Lishery during the past tharty years. On
the average, 1t takes fifteen to twenty
hours of angling to catch a legal-sized

trout. But a small group of Pyramud Lake
“experts,” lishing during winter months,
have had considerably better angling
success—and the exploits of these anglers
have been the subject mater ol several
magazine articles. The present hishery
pales m comparison to the lishery that
was established when the trout were able
to spawn in the Truckee River, Valid
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creel-census data are lacking [or the
Pyramid Lake hishery. Various estimates
during the past ten vears indicate an
annual catch ol legal-size fish of lour
thousand to twenty thousand, averaging
about twenty inches in size, or an annual
harvest of about ten thousand o forty-
five thousand pounds. Mimmmum legal
lengths have ranged from hifteen 1o nine-
teen inches, and the present minimum is
set at eighteen inches, with only fhes and
lures allowed, The annual catch of cut-
throat [rom Pyramid Lake during the
past ten vears is probably less than hve
percent of the catch of a hundred years
ago. In comparison, the maximum size
and maximum life span of the nonnative
cutthroat trout falls considerably short ol
the native Pyramid Lake trout. The
graph compares the age and growth ol
the nonnative cutthroat trout stocked
into Pyramid Lake with that ol the native
trout (the latter data 1s estimated from
historical records). The maximum hife
span of the original strain was probably
eleven years in Pyvramad Lake. Adequate
reconstruction ol an age-growth curve ol
the ontginal Pyramid Lake trout 1s ham-
pered by lack of precise data. All that s
known i1s that arun of trout from thirty to
forty inches in length occarred in 1938
averaging twenty pounds, with a maxi-
mum welght of about thirty to thirty-hive
pounds. It 1s assumed that all ol these
trout resulted rom spawning from 1928
through 1930, T hat 1s, they were eight to
eleven vears old. Nonnative cutthroat
from Heenan Lake and Summit Lake
origins have a maximum life span ol
seven vears when they average eight
pounds in weight. A hereditary-based dil-
[erence between the native Pyvramad Lake
cutthroat trout and the stocks of Heenan
and Summit lakes resulted in different
life histories, influencing maximum size
and age, which 1s predicted [rom evolu-
tionary theory. The nonnative stocks of
Lahontan cutthroat trout evolved in 1so-
lation [rom the past ten thousand years or
more without large stocks ol relauvely
large forage lishes in therr environment,
Thus, they did not obtain the size of the
cutthroat trout i ancient Lake Lahon-
Larl,

It 1s interesting to note that rom 1976
to 1978, several rout werghing more than
twenty pounds were caught in Pyramad
LLake, Twenty-pound trout were not
caught belore or since that nme. What
differenuated these large rout from the
other nonnative catthroat trout in Pyra-
mid Lake? They could be the result of the
sizee of the trout stocked, the nme ol year
they were stocked, a particular stocking
site (environmental Lactors), or a dilferent
origin of the planted Lish (hereduary fac-
tor). I examined records ol all of the trout
stocked mto Pyramid Lake brom 1950 10
1977. In 1970, the Nevada Fish and Game
Department stocked forty-eight hundred

wo-vear-old Lahontan catthroat trout ol
Walker Lake origin. Since 1948 the

‘alker Lake cutthroat rout have been
maintaimed in a hatchery, but of all La-
hontan cutthroat trout, the Walker Lake
stock contimued to evolve (unnll 1948 at
least) as a predator on tui chub in an
environment most comparable to Pyra-
mid Lake. I suspect that the exception-
ally large rout caught i the 1976 10 1978
period were eight- to ten-vear-old Walker
L.ake cutthroat wout. I suggest that the
hereditary factor be given more recogni-
tion il the Pyramid Lake lishery 1s 1o
regain a semblance of 1ts onginal glory.

[ bring this matter up because in 1979
I published a paper with Terry Hickman
that reported the discovery of what we
believe to be the oniginal Pyramd Lake
cutthroat trout—sull existing 1n i simall
stream on the Nevada-Utah border.® Mr.
Hickman was attempling to locate popu-
lations of the rare Bonneville basin cut-
throat trout at the ume, when he lound
an unusual trout in a tuny stream drain-
ing Pilot Peak on the Nevada-Uah
border. The characteristics ol the newly
lound cutthroat trout unmistakenly
identified 1t as the Lahontan basin sub-
species henshaun, The small stream on
Pilot Peak 1s in the Bonneville basin, so
the trout had o be mtroduced by man.
Cutthroat trout were known rom the
stream prior to 1950 (when Lahontan cut-
throat trout [rom Heenan Lake were Lirst
avatlable for stocking). We determined
that Pyvramid Lake cutthroar irout were
the onlv source ol Lahontan cutthroat
trout propagated in Nevada (beginning
in 1883) before the propagation ol trout
[rom Heenan and Summat lakes, thus the
L.ahontan cutthroat trout on Pilot Peak
probably had s origin from the origmal
stock native to Pyramid Lake. The exis-
tence for many generations ol a small
population 1 a uny stream, in such a
completely dilferent environment rom
Pvramid Lake, has undoubtedly altered
the genetics (heredity) of the only known
living descendents ol the native cutthroat

trout of Pvrammd Lake. However, |
believe that the Pilot Peak population
and the Walker Lake stock of Lahontan
cutthroat trout might offer genetic diver-
sity for larger maximum size and longer
life span than s presently found in the
Heenan Lake and Summat Lake stocks.
By stocking Lrge numbers of genetically
diverse Lahontan cutthroat trout into
Pyramid Lake, then contimually select-
e the oldest and Largest spawners that
survive in Pyramid Lake to reproduce the
next gencration (no signthicant natural
reproduction as Likely to occur in the
Truckee River i the foreseeable future),
a trout approximating the maxunum  size
and age of the native trout might be
obtaimed. By expenimenting to determine
the best rearing techniques, the maost
opportune size, tume, and locations for
stocking, and by producing sterile hish
with no gonad development (which will
increase growth and hife span), 1t 1s prob-
able that the annual catch of Pyramad
[ake nout could be mmcreased by fourfold
to [ivelold over current levels, and a new
world-record cutthroat trout might be in
the offing. This 1s all predicated, how-
ever, on a sullicient How of water (about
four hundred thousand acre teet per year)
in the Truckee River to maintain the
Lake at its carrent level. In 1983, alter a
long legal battle, the Supreme Court ol
the United States ruled that the Pyramad
Lake Indian Tribe is legally enttled 10
only thirty thousand acre feet ol water
ach yvear from the Truckee Raver lor -
ganion and that they have no legal claim
to the water for Pyramad Lake or ats
fishes. I can only hope that there are pub-
lic ofhicials with an imnate sense of justice
and decency who will attempt 10 work
out a4 compromise on water use in the
Truckee River basin so that Hlow ade-
quate to maintain the present lake level
can be achieved. 1 also hope that some ol
the ideas and theortes discussed herein
will be apphied in an etfort 1o restore the
greatness of the Pyramad Lake trout
hishery., §

I, Water daverted from the Truckee River
lowered the lake level by eighty-hive leet,
maost of the dechine coming after 1920,
Evaporation rates are high i this desent
region—about lour leet per vear. Il no
mnflowing water were to enter Pyrannd Lake
from the Truckee River [or one vear, the
lake level would drop by four feet minus the
relatively few mches of preapitation lalling
directly on the lake and the very mino
mput of a few springs and ephemeral dry
washes. The surlface area of Pyrammd Lake
and connecting Winnemucoca Lake was
about two hundred thousand aces unnl
around 1910, Since then the lake has shrunk
(o hittle more than one thousand surlace
ACTUS,

2. 1. J. Hickman and R. |. Behnke, The
Progressive Fish-Culturist (1979), 41, 155.
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