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Dear Dr, Behnke;
Enclosed, for your review, please find a draft bibliography, draft research 
project lrst, and a questionnaire/order form. Your timely review of the 
bibliography will help speed the production of a final draft.
The completion of a comprehensive literature search has been identified as an 
essential step in determining the research needs associated with water 
delivery contract negotiations between the National Park Service (NPS) and the 
Bureau of Reclamation (BOR) on the Gunnison River. During 1993 a literature 
search was coordinated and conducted by BOR and NPS. A large bibliographic 
database has been generated from the library research which currently includes 
568 entries. The resulting bibliographies are working drafts. It is hoped 
that an interagency, interdisciplinary review will result in additional information and a fine-tuning of these documents.
Production of a final draft is considered a high priority project by the 
entities involved with and interested in the water contract negotiations and 
related research. However, limited response was received from circulating a 
preliminary draft of the bibliography for review (with no deadline imposed).
We plan to finalize this draft by February 1994. If you would like to provide 
input, we would appreciate receiving your comments by January 12.
The enclosed packet includes copies of draft bibliographies, a working list of 
current research projects and a questionnaire. When responding, please 
include additions, corrections and comments for the bibliographies and the 
research projects list. If you are interested in receiving a final draft, 
please complete the questionnaire/order form. If you do not respond, we will assume that you do not wish to receive the final product,
The time, energy and expertise contributed by all who have been involved this research effort is appreciated. in

If you have questions, please contact Regional Water Resources Program Manager 
Janet Wise. Please mail, fax [(303) 969-2644)], or call responses to Janet 
Wise or Lynn Riedel at (303) 969-2655. Please use the following address for 
correspondence: National Park Service, Rocky Mountain Regional Office, Natural
» 9 B & 5  Division (RMR-RN), 12795 W. Alameda Parkway, Lakewood, Colorado80225—0287•
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Enclosure 1

Gunnison River Contract EIS Studies and Other Current Research in the Gunnison 
River System

This list is designed to provide information on current and ongoing research in the Gunnison 
River System. A comprehensive list o f current projects in conjunction with the research 
bibliography should assist in identifying research needs pertaining to water delivery contract 
negotiations. Research in natural, cultural and historical resources, and socio-economic 
topics are targeted for the list. Descriptions and results of most o f these in-progress projects 
have not been published and/or project plans and progress reports have not been widely 
circulated. We hope to gather the following information for each project: 1) name o f 
sponsoring agency, 2) project title and abstract, 3)name of contact person(s) and telephone 
no./address. Please add to or edit information for projects that you are fam iliar with, 
and include research projects that are not listed.

WATER: Limnology, W ater Q uality, River Regulation, Etc.

* Project title: Limnology o f Blue Mesa Reservoir
Sponsoring agency: U. S. Bureau of Reclamation (BOR)
Contact, telephone no.: Rick Harris, Curecanti National Recreation Area (CURE),
(303) 641-2337
Abstract: A 4 year study headed by Dr. Brett Johnson o f Colorado State University.
This project was initiated in 1993, and presently includes Blue Mesa Reservoir. An 
expansion o f the study to include Crystal and Morrow Reservoirs is desired, however, 
funding has not been secured for work beyond Blue Mesa Reservoir. One focus o f 
the project is on trophic dynamics (food web dynamics /  fish and bio-energetics).
The sampling regime involves dissolved oxygen, temperature measurements, and |
zooplankton collection. Dr. Johnson’s work also looks at entrainment associated with 
dam (turbine) operation.

* Project title: CURE water quality monitoring jj
Sponsoring agency: National Park Service (NPS) * '
Contact, telephone no.: Rick Harris, CURE (303) 641-2337
Abstract: Water quality monitoring of Blue Mesa, Crystal and Morrow Reservoirs, M
and tributary streams has been ongoing for 10 years. Between 7 and 21 stream sites,
and between 7 and 48 lake sites have been involved in the long-term monitoring
effort. From 1987 to 1992 the study focused on Blue Mesa Reservoir and tributaries. *
In 1993 the monitoring project was revamped to reflect potential threats to water
quality. Tributary sampling sites were added to the Crystal and Morrow Reservoir |
monitoring, Blue Mesa Reservoir sites were added, and a Gunnison River sampling
site was added upstream from Blue Mesa Reservoir. Biological monitoring, involving t
macro-invertebrate sampling, was added to all tributary sampling sites in 1993.



Project title: Planning model (water right allocation) / spreadsheet (water right 
administration accounting)
Sponsoring agency: BOR 
Contact, telephone no.:
Abstract:

Project title: High water 1993 report 
Sponsoring agency: BOR 
Contact, telephone no.:
Abstract:

Project title: High water photography: video, stills, aerials 
Sponsoring agency: BOR 
Contact, telephone no.:
Abstract:

Project title: Flushing flows study on Lower Gunnison River 
Sponsoring agency: BOR 
Contact, telephone no.:
Abstract:

Project title: Survey o f water surface elevations associated with 1993 high spring 
runoff
Sponsoring agency: NPS, WRD (Water Resources Division)
Contact, telephone no.: Mark Wondzell, (303) 225-3537 
Abstract: (Late September, 1993). WRD staff surveyed water surface elevations 
associated with 1993 high spring runoff. In addition, U. S. Fish and Wildlife Service 
vegetation experts accompanied WRD staff to previous study sites (from 1990) within 
Black Canyon to assess changes in the riparian community.



* Project title: Investigation of a recent major change in the channel of the Gunnison 
River just upstream from Blue Mesa Reservoir within CURE 
Sponsoring agency: NPS, WRD
Contact, telephone no.: Gary Smillie (WRD), (303) 225-3522 
Abstract: During high water in the spring of 1993 the Gunnison River broke out o f 
the channel that had been used for many years near the Neversink and Cooper 
Ranches. Preliminary observations and planning for further investigation (to assess 
the geomoiphic setting) of this channel shift just upstream from Blue Mesa Reservoir 
were conducted.

FISHERIES BIOLOGY / RECREATION (SPORT FISHING)

* Project title: Investigations on the operation of the Aspinall Unit (listed in the 
bibliography, also)
Sponsoring agency: USFWS, Recovery Implementation Program for Endangered 
Fish Species in the Upper Colorado River Basin (multi-agency effort)
Contact, telephone no.: Daryl Jennings (NPS), (303) 969-6705; Ed Wick (NPS), 
(303)225-3540
Abstract: A 5-year, coordinated program to provide data for a biological opinion on 
operating the Aspinall Units on the Gunnison River for the benefit o f the endangered 
fishes. The program enters its second year in FY 93. Test flew s will be released 
from the Aspinall Units during the study to more closely mimic a natural hydrograph, 
allowing investigators to monitor fish and habitat response. A biological opinion w ill 
be issued in 1998 following completion of the studies.

* Project title: Native fishes of the Gunnison River Basin (assessment and recovery 
plan by Dr. Behnke)
Sponsoring agency: NPS (CURE) .
Contact, telephone no.: Rick Harris, (303) 641-2337 
Abstract:

* Project title: Gunnison Gorge fish survey, trout population and reproduction
Sponsoring agency: Colorado State Division of Wildlife (CDOW) / U .S. Fish and 
W ildlife Service (USFWS)
Contact, telephone no.: David Langlois (CDOW),
(303) 249-3431 
Abstract:
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* Project title: Downstream (from BLCA ?) native fish studies 
Sponsoring agency: USFWS, CDOW, BOR 
Contact, telephone no.:
Abstract:

* Project title: Gunnison Gorge trout fry survey 
Sponsoring agency: CDOW, USFWS 
Contact, telephone no.: David Langlois (CDOW) 
Abstract: (303)249-3431

* Project title: Creel Survey
Sponsoring agency: NPS, CDOW
Contact, telephone no.: Rick Harris (CURE), (303) 641-2337 
Abstract: The creel survey is a cooperative project investigating the effects of 
fluctuating water levels and other aspects of Blue Mesa Reservoir operation on sport 
fish populations. The survey is conducted from May through October. Rainbow 
trout and Kokonee salmon populations are of particular interest in this survey.

GEOMORPHOLOGY

* Project title: Sediment transport in Gunnison Gorge }
Sponsoring agency: Bureau of Land Management (BLM), U . S. Geological Survey 
(USGS) •
Contact, telephone no.: John Elliot (USGS Water Resources Division), (303) 236- j
4882 I
Abstract: ' • ' • • ' 4; •■■■*{

•’ I;
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Project title: (Proposed project) Stream morphology in Black Canyon of the 
Gunnison
Sponsoring agency: USGS researchers with assistance from NPS personnel 
Contact, telephone no.: Myron Chase, Black Canyon of the Gunnison National 
Monument (BLCA)
Abstract: The primary focus of this proposed project is to assess geomorphic and 
sediment load changes in the Gunnison River resulting from decreases in water 
volume and changes in flow distribution over the last few decades. The study will:
1 ) provide an inventory of existing fluvial, conditions in selected reaches of the 
monument (Black Canyon of the Gunnison National Monument (BLCA)), 2) provide 
a preliminary assessment o f real and potential geomorphic and sediment transport 
changes resulting from streamflow alterations in the most sensitive reaches (sensitive 
reaches to be defined using characteristics identified by Elliot and Parker study,
1992), 3) identify additional information needs for addressing the potential impacts of 
future mainstem streamflow alterations, and 4) provide basic information for any 
future Black Canyon studies. The proposed work in BLCA would be integrated with 
an ongoing USGS /BLM study in the Gunnison Gorge downstream o f the monument.

VEGETATION:

USFWS (BLCA, 1990 and 1993), BLM (Gunnison Gorge), USGS (Gunnison Gorge), 
NPS/WRD (BLCA)
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THE GUNNISON RIVER DRAINAGE 
AND ITS CHANGING FISH FAUNA 

PART I: HISTORICAL PERSPECTIVE

Robert J. Behnke

June, 1993
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INTRODUCTION
The Colorado River basin is divided at Lee's Ferry about 10 

miles below Glen Canyon dam, into the lower and upper basins. 
Although this division is based on water allocation between upper 
basin and lower basin states, it also serves as a natural 
division between upper and lower basin fish faunas. This 
division of fish spooioe had its origin in Miocene timee when the 
upper and lower basins were two separate entities. By late 
Miocene, the upper Colorado River had changed course in a 
southwestward direction to eventually cut the Grand Canyon and 
join with the lower basin into one continuous river system.

Except for a few "big river" fishes such as squawfish, 
razorback and flannelmouth suckers and the three chub species of 
the genus Gila. the fish species of the lower basin are 
distinctly different from upper basin species (the lower basin 
contains several endemic genera not found in the upper basin). 
This differentiation between upper and lower basin fishes denotes 
their different ancestral origins from different geographical 
areas. For example both the upper and lower basins have native 
trout of the genus Qncorhynchus. but the Gila and Apache trout of 
the lov^er basin were derived from an ancestral species invading 
from the Gulf of California at a more ancient time, whereas the 
native trout ot the upper basin is a cutthroat trout derived from 
the Columbia River (Snake River) basin in more recent times.

Only 13 species of fish are native to the upper basin, all 
of them are derived from ancestors invading from the Columbia 
River basin. Seven of the 13 species are endemic to the Colorado 
River basin (distribution restricted to the basin) which, along 
with the low number of native species (highly unsaturated fauna) 
denotes long and relatively complete isolation from surrounding 
river basins. The nonendemic species such as cutthroat trout, 
mountain whitefish, speckled dace, sculpins, and mountain suckers 
typically inhabit smaller streams near headwaters and their 
ancestors gained entrance into the upper Colorado basin via
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stream captures probably during late Pleistocene times and have 
not had time to differentiate into distinct species. Like the 
Colorado River cutthroat trout, these nenfevidewio ¡»pceies may have 
sufficiently differentiated to be recognized as subspecies 
(endemic subspecies).

A depauparate, highly unsaturated, native fish fauna exposed 
to a changing environment and nonnative fish species i~' highly 
vulnerable to replacement and extinction, which is welt 
exemplified by the fate of native fishes in both the upper and 
lower Colorado basins.

Beginning in 1930 with the start of construction of Hoover 
Dam and extending into 1970's (Crystal regulating reservoir of 
Gunnison River Aspinall Unit completed 1977), the Colorado River 
basin was dramatically transformed into a series of largo 
reservoirs with highly regulated river flows dominated by 
nonnative fishes. The Gunnison River exemplified this 
environmental transformation.

THE GUNNISON RIVER
Physical, Hydrological Characteristics. The Gunnison drainage 
from its junction with the Colorado River to the uppermost 
headwaters of the East and Taylor rivers is about 200 miles in 
stream length (Gunnison River proper begins at confluence of East 
and Taylor rivers at Almont). The watershed drains Vb'out. ROOD 
mi2. Perennial stream flow starts 12,000 ft. in upper most
tributaries and drops more than 7,500 ft. in elevation to the 
junction with the Colorado River. Annual flow regimes under 
virgin conditions reflected snow melt conditions. A rapid rise 
in Gunnison River flows would occur in May and June (peak flow 
typically in June) and lowest flows from October tnrougn Marcn. 
The mean monthly June flow would typically average 10 to 20 times 
that of the average low monthly flow (measured at Grand 
Junction). wiltzius (1970) provides data on historical and 
modified Gunnison flows at various sties.
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For the purpose of discussion of fishes, the Gunnison River 
can be separated into three zones: the headwater (trout zone), 
the downstream limit of which can arbitrarily be designated at 
the Gunnison tunnel (Wiltzius noted many days of June, July, and 
August exceed 70°F with 80°F recorded at the tunnel area on July 
16 during the record drought of 1934); a transition zone between 
cold water and warm water environments would, historically, have 
extended from the tunnel area to the junction with the fj 
Uncompaghre River at Delta (big river fishes —  squawfieh, 
razorback sucker, and bonytail were never recorded in Gunnison 
above Delta); and a typical, warm water, big river environment 
occurs from Delta to the junction with the Colorado River. Thus, 
the National Park Recreation area occupies an area in the 
headwater zone and the National Monument is in the upper 
transition zone (in relation to virgin flow-temperature
conditions).
Map-Induced Changes. In the late nineteenth century, European 
man beqan impacting the Cunnison basin, first by mining (and mine 
waste pollution, which compared to other drainages of Colorado, 
except for Uncompaghre drainage above Ouray, was not of 
catastrophic proportions), and ranching (extensive irrigation 
diversions with conversions to hay meadows and subsequent 
degradation of several upper Gunnison tributaries began in early 
wentreth century). The Redlands diversion K g  ^  3  

Gunnison „as constructed in 1907 and became a barrier, at least
squarish* lril’9ltl0n season- to dgratory species such as

ClEg&SW S  up t0 1000 U I
Gunnison River l  7  "? * 1  ^  fl°WS the
Pools i„ ths canyon. rhis u9„odertrter leaVi"g 7 *
tunnel diversion led to con t 3111 y f°r sufflclent flows for 
completed in 1937 Thl B ruotion of Taylor Park Reservoir,

This reservoir changed annual flow and



• „ ■!« +-h<a Tavlor River, and to a lesser extenttemperature regimes in y , s
in the upper Gunnison. The greatest environmental cha g 
effected by the construction of the curecanti Unit (now Asprna 
of the Bureau of Reclamation's Colorado River storage Projec 
Blue Mesa dam completed in 1965 forms a reservoir, at fu poo , 
of approximately 9,000 surface acres (largest lake or reservo r 
in Colorado); Morrow Point dam was completed in 1968 an<3 t e 
Cryctal regulating reservoir was completed in 1977. The once 
world famous Gunnison River trout fishery was inundated by Blue 
Mesa Reservoir but the changes in flow and temperature regimes 
below Crystal reservoir transformed the historical upper 
transitional zone in the Black Canyon and Gunnison Gorge into a 
premier trout zone by greatly extending the coldwater environment
downstream.

Fishes
As mentioned, only 13 fish species are native to the upper 

Colorado basin, but probably only nine of these occurred in the 
Gunnison drainage. The native upper Colorado basin fish fauna 
consisted of: Salmonidae, Colorado River cutthroat trout,
Oncorhvnchus clarki pleuriticus. mountain whitefish, Prosopium 
williamsoni? Cyprinidae, roundtail chub, Gila robusta, humpback 
chub, G. cvoha. bonytail, £. eleoans. Colorado squawfish, 
Ptvchocheilus lucius, speckled dace, Rhinichthvs osculus 
(subspecies yarrowi may be used for Colorado River basin form); 
Catostomidae, razorbar.k sucker, Xvrauchen texanus. flannelmouth 
sucker, Catostomus latioinnis. bluehead sucker, C. discobolus. 
mountain sucker, C. platvrvhnchus: Ccttidae, mottled sculpin, 
Cottus bairdi. Paiute sculpin, C. beldinoi.

Of these native species, the humpback chub probably was 
absent as a regularly occurring species, from the Gunnison River 
because of lack of deep water, warm habitat. No records of 
humpback chub are known from the Gunnison but occasional 
specimens may have moved into the lower Gunnison from the 
Colorado River, for brief periods. The original distribution Of
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mountain whitefish, mountain sucker, and the two sculpin species
is peculiar and not readily g j  K f  ^iver drainage
mountain sucker the white ana iampa
of the upper basin (both are native w
drainages in Colorado). Whitefish from the «hit. River were 
introduced into the Roaring Fork River in 1955 and have 
flourished and spread in the upper Colorado. Although 
upper basin species, whitefish presently found in the upper 
Colorado River and its tributaries are introduced, not native.
Why the ancestors of whitefish and mountain sucker did not 
descend the Green and move up the Colorado River is a aiyste y 
The native distribution of the two sculpin species is more 
difficult to explain. The mottled sculpin is native to the Green 
River division of the upper basin and in the upper Colorado River 
it occurs up to and including the Gunnison. From the Eagle River 
to the headwaters of the Colorado, the Paiute sculpin is the only 
known native sculpin. Since both species gained access to the 
upper basin from the Snake River drainage (Columbia basin), such 
a distribution might result from the Paiute sculpin being the 
first invader, then a subsequent invasion by mottled sculpin 
replaced the Paiute sculpin except for the Eagle River upstream. 
Wiltzius (1978) mentions a sculpin specimen from the Warner Point 
area of the Monument taken July 20, 1975, which he identified as 
a Paiute sculpin based on the number of preopercular spines (but 
he recorded no data on number of pectoral fin rays, pailatine 
teeth, or lateral line). All sculpin specimens I have examined 
from the Gunnison drainage have been mottled sculpin. If Paiute

_sculpin are native to^the drainage I would expect them to be in
headwaters of the North Fork or Uncompaghre. "Sculpins" are 
known from upper cow Creek, a headwater tributary to the 
Uncompaghre (HDR 1988).

Even more perplexing than the distribution pattern of the 
two species of sculpins, is the historic distribution of the 
mottled sculpin in the Gunnison River. Both mottled sculpin and 
Paiute sculpin are typical inhabitants of high gradient trout



Tn the uppermost, coldest headwaters of the upper 
basin^under virgin conditions, the cutthroat trout would be the 
only Irish species found. Moving downstream, a sculpxn, ext er 
i m or Paiute typically W O U W  be the second 
encountered, then mountain sucker (not in  Gunnrson), speckled 
dace, etc. in progression from small coldwater to larger warmer 
water habitats. All historic records of mottled M B  
the lower and lower transitional tone (upstream, to viojmty °* 
North Fork confluence). why the mottled sculpm, contraryto a 
expectations, did not occur in the upper Gunmson above the Black 
canyon is a question for which no logical answer is apparent.

Thus, the historic distribution of native fishes accordxng 
to zonation would be squawfish, bonytail, roundtail chub, 
razorback sucker, flannelmouth sucker, bluehead sucker plus 
speckled dace and mottled sculpin in the lower zone. Razorback 
sucker, squawfish, and bonytail were not known to occur above 
Delta, but all of the other above mentioned specxes occurred in 
the lower transition zone with mottled sculpxn and roundtaxl chub 
fading out above the North Fork confluence. Based on collections 
made in 19G5-C6 in tho Black Canyon of the. National Monument only 
four specimens of roundtail chub were recorded, all taken at the 
Red Rock Canyon site (Kinnear and Vincent 1967). Speckled dace 
were recorded at three sites but almost all specimens came from 
the East Portal area. Flannelmouth sucker was the only native 
species to be collected at all seven sites; bluehead suckers were 
found at five sites and nonnative white sucker, rainbow trout,
and brown trout were commonly found at all sites. Except for the 
absence of the native cutthroat trout (replaced by brown trout 
and rainbow trout) all of the native fish species historically 
inhabiting the area still occurred in the Black Canyon of the 
Gunnison in 1966. In addxtxon to the three nonnatxve fishes, 
hybrids between white sucker and the two native species were 
common .(found at six of the seven sites).

In the upper (trout) zone of the Gunnison above the tunnel, 
besides the native cutthroat trout, both of the native suckers
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im | '■‘M  M  rrrr;.: “
environmental changes occur . 1883 rainbow trout in
introduces into -
1888, and brown trout stocking operations.
other nonnative species was common in j R J |  might
Hatcheries on the eastslope taking water fathead mlnno„,
have such species as white and longnose suckers,have sucn P of the species to be
red shiner, etc. miked in ^ nonnative species
stocked in the Colorado b a s i n . J  " " R e d u c e d  found the changing
either deliberately or accidentally intioo
environment of the Gunnison basin to their mg. environment Tavlor park Reservoir wasIn less than 10 years after Taylor r

. , .ail a deteriorating trout fishery was n 
sucker^infestation. The suckers in guestion were the nonnative
M  and longnose sucker. Soon after j o k e r s ,
stocked in Taylor Reservoir in hopes of con 9
The pike have been successfully reproducing ever "  «
,.800 ft. elevation, Taylor Park Reservoir is one o, tb. highest 
bodies of water in the world with a self-sustaining « 2* i B S i -

P P After the establishment of Blue Mesa Reservoir, the two 
native sucker species disappeared to be replaced by white an 
longnose suckers in the reservoir and in the Gunnison River above 
the reservoir. Wiltzius (1978) reported longnose dace, 
o b L c h t h v s  cataractae. in the Gunnison River (Morth Bearer and 
2oHdchi""creek2 ) above^Blue Mesa (I verified this identification,. 
This is the only known instance, of which I am aware, o 6 
establishment of longnose dace in the Colorado basin.

After the new flow and temperature regime governed by the 
Curecanti reservoirs was initiated, the colder temperatures 
characteristic of the original upper trout zone, were exten e 
fdr downstream through the transitional zone. This great y 
increased the abundance and growth of brown and rainbow trout,

^ d D
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. vavA and established a
made the two native sucker speci ' a species not found here
thriving population of u m a r  and Vincent with
before cureoanti (in N a t i o n  and * did not see a
fish collections and sucKer
longnose sucker in th*.C° ^ * C** ^  also significantly changedmThe oreativ ¿M *4 *

j

past Curecanrx n .  _  May-June peaks by1 B f i M W n N  1M  if wreservoir storage whxj.=
reservoir release of the of speCkled dace, all fishes

inhabiting'th^reservoirs and the Cunnison-Taylor-East rivers 
now inhabiting tn cieS —  rainbow.trout,
and their - i h - a r i e e  are lopgnoEe sucker,HI si T t  e ::;nr:nd
pike). ' If BYSis shrimp, long establish Y koXanee.
become established in Blue Meea P expected to be
rainbow trout fishery (hatchery based fishery)
profoundly affecte and |, the lower tone,
nonnative^species, in addition to those discussed above, inc e 
channel catfish, black bullhead, carp, red shiner, sand sh

sunfish largemouth bass, and plains fathead minnow, green sunfisn, y , mainlvn; , . The latter three species mainlyMmilkMmmfFudulus ¿ebnnus) . xne
o c r in the^off-channel lentic or ponded habitats (carp and
1 L J  mav also be common here). This off-channel ponded- catfish may also b ^  requirea for razorbacX
backwater h^ 1,: P of razorbaok suckers began long
sucker reproduction. Th Their decline was
before the era of dams and river regulation. Thei
due to predation on eggs and larvae by nonnative species,
especially carp, catfish, bass, and sunfishes in these off-
channel lentic environments (adult ratorback suckers appear o
have no trouble surviving, but recruitment is lacking) • nave no ti cutthroat trout andThe details of the history of the native cuttnro
their potential for restoration is treated m  part II o is 
report.
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PART «  THE NATIVE CUTTHROAT TROUT OF THE GUNNISON 
DRAINAGE AND POTENTIAL FOR RESTORATION 

INTRODUCTION
The cutthroat trout species, SDEarlllillohua Slarii. ¡* » ine cu ■ ^„„vyina from northern

(co!staI suhspecies,

H S l  subspecies range Fro, the headwaters of 
River and South Saskatchewan River ot British Co uir. ia 
Alberta to the Rio Grande basin of southern New Mexico. In their 
evolution and distribution the species fracticned into four major 
groups (the "major" subspecies of Behnke 1992). The or gina 
splitting of these four major evolutionary lines occurre ong 
ago, perhaps a million years or »ore (»id Pleistocene), and 
considerable genetic divergence occurs among the four major 
subspecies (for example, allozyme differentiation as detected by 
electrophoresis). The Colorado River cutthroat trout, 0. s.
ni ,snT~41 vnus. was derived from an ancestral transfer from the ___
Upper snake River drainage (and/or indirectly from the s"ake . 
River system via the Bonneville basin) and is one of the minor 
subspecies associated with the "Yellowstone" cutthroat 
evolutionary line (Behnke 1992). From the Colorado basin 
cutthroat trout radiated into the south Platte (Sifimias, the 
greenback cutthroat) and Rio Grande (virdipalig, Rio Grande 
cutthroat) to form a group of three very closely related 
subspecies. The cutthroat trout is the only species < « N » ; 
the upper Colorado basin which crossed the Continental Divide to 
become established in Atlantic ocean watersheds.

Although X consider B l e u r i U s M  as a minor subspecies in the 
Yellowstone evolutionary line, its degree of morphological 
divergence (supported by limited evidence on allozyme dlve ® 
from Yellowstone cutthroat (subspecies bouyistl) suggests the 
ancestral separation from its parental source in the upper snake 
River probably occurred prior to the last glacier epoch ( P ^ P *
100,000 years or more). This assumption is also supporte y
degree of differentiation in spotting pattern apparent among

10



LJ U LU FT COLLINS TEL .490-2621 Jun 30 93 12 : c 0 No. 006 FMI

„^„r-iticus populations in different geographic areas of the 
^ ¡ f ^ a d o  basin. For example, Elsuritifius in the headwaters
of the Green River drainage typically have the smallest spo s 
while those native to the Little Snake of the Yampa Rrver
drainage have very large spots here evenly dli;trib^ s°V“ eCause 
body, more typical of sipaias than of other plguzitisgs. Beoa 
of this intrasubspecific differentiation, for a biodiversi y 
preservation program, X would recommend that the highest prxcrxty 
tor restoration of native cutthroat to the Gunnison «rain g 
should be given to transplants from pure populations stil 
persisting in the drainage (although very rare).

The historical distribution of Colorado River cutthroat 
trout was in all suitable tributaries of the Green and Colorado 
rivers southward to the San Juan drainage. Although spotting 
pattern varies, all pleuritiffua have the potential to develop 
strikingly beautiful coloration of rich crimson and golden yello 
or orange (in 1875 when D. S. Jordan first saw specimens of 
California golden trout, o. aggabpnjta, he misidentifled t em as 
nianriticus). Full expression of coloration depends on 
carotenoid pigments in the diet, thus B l e a m A £ M  feeding on 
crustaceans, especially mature males, exhibit the most intense
colors. .

similar to the razorback sucker, the decline to near demise
of Colorado River cutthroat began well before the era of dams and
river regulation and was caused by the introductions cf nennative
trout species— brook trout replaced cutthroat in small headwater
streams and rainbow and brown trout replaced them in larger
rivers. Hybridization with rainbow trout was the most pervasive
cause of the disappearance of pure populations of native
cutthroat trout. This replacement of cutthroat trout and their
replacement by nonnative -rout occurred rapidly after
introductions began. A note in a 1903 issue of Outdoor Life
lamented the plans of the Colorado Fish Commission to construct
hatchery on the Bear (Yampa) River. The author c aime
the last relatively large river he could still catch the

11
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beautiful, and preferred native cutthroat, f » * 
gtorv recounting a fishing trip to the upper Pstory recount y trout caught were native
mentioned that on y a o cutthroat by rainbow
greenbaC* cutthroat. The M g l g M  ¡ ¡ 3 | $  short time, 
trout in the upper Gunnison occurred in an in

GUNNISON DRAINAGE
We know little about the native cutthroat trout fishery inI p  I |Sf*

Grande narrow gauge railroad reached the

ln  1881. T h is greatly trout were
stocking (and the transport 1889, brook
etocked in  th e  upper » { ? £ * %  f |  1891) and by
trout were already cornnon m  , I I . the Colorado
1898, brook trout were so abundant in
Fish commission set up an egg-taking station (»1 »
The first recorded stocking of rainbow trout m  the upperThe first re J f l  stocKing probably consisted of
Gunnison occurred o o 000 rainbow
only a few thousand newly hatohed fry because only rain
only a tew Colorado in 1888 (Wiltzius 1985trout were stocked m  all of Colorado m   ̂ j  . on

fcfl cpveral vsars similar limitationtable ID* During the next several yea
the number of rainbow trout for stocking in Colorado were in 
force It wasn't until 1903 and thereafter that millions of 
W S L  trout eggs were available for hatchery 1« ^  
stocking in Colorado when an egg-taking station was establish 
on Belver creek to spawn thousands of rainbow trout on their 
spawning run from the funnison ^
t r i b u t e s  - such as ° ^  spaunin9 _
rebolla, Steuben, and soap creexs.cepoii , of the century) *
of Gunnison River rainbows j t f  nine rainbow

Wiltsius (1985 Fig. B-*a> reproduced a Ph°t0 °/ " I
trout caught by three anglers during three uui

12
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the Gunnison River below the c o n v e n e s  with
. 1895 The trout ranged from 5 1/2 to 9 poAugust, 1895. Slightly more than 80 pounds!total «eight of the nine fish was sligh 1

This amazing catch was made only seven years after the 
thousand rainbow fry were stocRed in the
that these large rainbow trout would have een about 5 year

.. .. 4 c from fr y  stocking during 1888- 9 0 .MRSm «¡P and grouth oould only be'expectedtif the hatfrainbow trout were StocRed into an ideal environment
l h  an absence of predators and competitors.
and flannelmouth suoRers and specRled dace were *
upper Gunnison, X suspect the virgin environment
Gunn is oh would have overwhelmingly favored the ^
nonsalmonid niches and the rainbow trout stocRed in the
period would have faced little or no competition fro» the native
nonsalmonid fishes, what about the native cutth«ai rout who
had inhabited the upper Gunnison for thousands
wouldn't an abundant, established cutthroat population li

V, of the early rainbow introductions by competition an
predation? I believe they would have (until
have gradually eliminated them, but I '
native cutthroat trout in the upper
overexploited with their f e
essentially leaving an open to t*0ut by market

Viiltzius (1985) cites rampant poach g .
. t. tho ,iee of trout to feed mining camps and as anfishermen, the use settlers during the nineteenth

important food source of early settl ter.tion laws.
century, 'the« «*s little e"t»fce« nt of £lch pr . . trout

«  ™ I.m  Iplifess “
to Montrose and Delta and again Pa« “ s^ 9 and Rlo
Grand Junction (by 1883 to Salt haRe City). The

13



Grande widely advertised this beautiful route to the 
Canyon. Many hotels catering to sportsmen sprang up a ong the 
iS h MII UNI i l l  specialty at the railroad
dining stop at Cimarron -  fresh caught trout from the Gunnison
^native cutthroat trout)• ,,n /-»4- tViat- cutthroat trout were quiteThus, by 1888, I suspect that cutthr
rare in the upper Gunnison and the stage was set for their
largely vacant niche to be filled by rainbow trout. Wilts
19 5 cites a record of a 12 lb. 2 os. .bl.cK.patt.*- (common
S i  - d  for cutthroat, trout caught in the
mouth of Cebolla Creek in 1894 (which is l « 9er “  , _ Thls
recorded angler caught rainbow of 12 lbs. caug -
was probabll one of the last native trout of the - P - ■ Gunnison,^
born before rainbow introductions and which ha., up
avoided anglers and poachers*

By the early 1930's, virtually all of the spawning
tributaries, mentioned above, were so badly degraded from 
irrigation practices and livestock grating that trout from t 
Gunnison River (rainbow and brown trout) could no longer use 
them, m  1934, all spawning of rainbow trout was ° ^ ervad ° * 
in the main Gunnison River. Evidently, this loss j h « | g  ^  
reproductive environment limited the abundance of wild trout 
the upper Gunnison. Despite the upper Gunnison's reputation as 
the "world's best trout strsam", it is clear from the a a 
presented by Wiltsius (1978) that during the 1950's and 60 s, 
total angler catch and catch per hour of trout were 
correlated with the number of catchable-size hatchery rainbow 
t r o u t  stocked in  the upper Gunnison. The recruitment of wild 
trout bed been greatly impaired due to loss of tributar* * 
spawning. Eventually, brown trout became the dominant wild 
of Taylor, East, and upper Gunnison (rainbow trout increase 
toward Blue Mesa Reservoir) rivers. The East, Taylor, an 
Gunnison river fisheries are supplemented by the stocking
hatchery rainbow trout.

14



NATIVE TROUT RESTORATION
The time seems appropriate for a determined, cooperative 

effort for native trout restoration by state (DOW) and federal 
(NFS, USFS, BLM) agencies responsible for land management in the 
upper Gunnison drainage;, Ongoing state-federal cooperative 
restoration projects for Colorado River cutthroat trout provide 
an infrastructure to expand the program ^communication and 
information from Sherman Hebein, DOW, to Ed Wick fNPSl ,_.March 30, 
1993 and personal communication with Hebein, June 22 as 
elaborated below). I would recommend, from a conservation of 
biodiversity point of view, that for future restoration of 
pleuriticus in the Gunnison drainage, pure populations of 
cutthroat trout, native to the Gunnison drainage be used for the 
introductions. As previously mentioned, spotting patterns and 
other taxonomic characters of Pleuriticus vary among different 
areas of the upper Colorado basin. Recent introductions for 
pleuriticus restoration, such as West Beaver Creek in 1992 
(drains via Beaver Creek through NPS recreation area to Gunnison 
R. east of Blue Mesa Reservoir), came from eggs taken at Bench 
Lake, RMNP. Bench Lake contains a pure population of Trappers 
Lake pleuriticus which, originally were stocked in Williamson 
Lakes, California in 1931 from Trappers Lake. In 1987, 194 trout 
from Williamson Lakes were brought to Colorado and stocked in 
Bench Lake to maintain a pure population of Trappers Lake 
pleuriticus after hybridization with rainbow trout impaired the 
purity of Trappers Lake cutthroat. Trappers Lake is at the head 
of the White River, tributary to the Green River division of the 
upper Colorado basin. If pure populations of pleuriticus native 
to the Gunnison drainage can be documented, they should receive 
the highest priority for transplants into restoration streams in 
the drainage. A site on Beaver creek had been scheduled for 
barrier construction and chemical treatment in July, 1993 (delay 
expected according the Mr. Hebein) in preparation for native 
trout introduction. Recently, Mr. Hebein and Daryl Jennings 
(NPS) examined potential barrier site on East Elk Creek for
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consideration of pleuriticus introduction. A problem with East 
Elk Creek concerns a massive network of beaver ponds (filled with 
brook trout) which would make it very difficult to obtain a 
complete fish kill from chemical treatment. Mr. H e bem supplied 
copies of DOW surveys of many tributary streams in the upper 
Gunnison drainage and the HDR (1978) report contains data on most 
streams tributary to the upper Gunnison, Blue Mesa, Morrow Point, 
and Crystal reservoirs. It should be possible to find -additional 
sites for native trout restoration. Of particular interest in 
this respect, Mr. Hebein mentioned a series of nine small 
reservoirs on Young's Creek, now containing brook trout, which he 
would like to use for native trout restoration. Young's Creek is 
in the Gunnison drainage (Tongue-Surface Creek) on the Grand 
Mesa.

In' regards to the occurrence of pure populations of native 
trout in the Gunnison drainage, they are very rare, but I (and 
Mr. Hebein) can offer a few rays of hope, I searched my records 
of pleuriticus occurrence in the upper Colorado basin and found 
no sites in the Gunnison drainage. In 1992, however, Mr. Hebein 
collected 10 specimens of cutthroat trout from second creek, a 
small headwater tributary to the Smith Fork of the Gunnison.
These specimens were sent to C.S.U. and examined by grad student 
Don Proebstel and me. We agree that they probably represent a 
pure population of pleuriticus. The spotting pattern is highly 
uniform (hybrid influence results in »'unstable", highly variable 
spotting pattern) and the taxonomic characters are typical of 
pleuriticus except that basibranchial teeth were not found in two 
of the 10 specimens. Typically, the absence of basibranchial 
teeth in cutthroat trout indicates a hybrid influence with 
rainbow trout but it is not unusual, especially in small, 
isolated populations, for basibranchial teeth to be lacking m  
some pure cutthroat trout. Second Creek appears to be a valid 
source of native Gunnison pleuritjcus for restoration.

Mr. Hebein also told me he discovered another population of 
cutthroat trout in Road Beaver creek, a tributary to cebolla
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creek at Rudolph Hill (south o£ Powderhorn). Road Beaver creek 
trout have not been examined. M a collection can be made this 
summer and sent to C.S.U., we can make a diagnosis o pur ■

The above discussion on native trout restoration pertain 
restoration in small, isolated sites. Considering the present 
environmental conditions and the nonnative trout species of 
upper Gunnison, its tributaries, and tributaries to B ue esa. 
Morrow Point, and Crystal reservoirs, attempts to restore native 
trout on a large scale in any of these waters is not feasible.

What is feasible, however, is the stocking of native trout 
in reservoirs to gain public acceptance and appreciation for 
preservation (and utilisation) of a rare and beautiful part of 
native biodiversity. Hiltsius (1978) recommended that "cutthroat 
trout" be stocked in Morrow Point Reservoir because of the cold 
temperature regime to which cutthroat are well-adapted. Mr.
Hebein told me he stocked about 30,000 Trappers Lake fmoer 
(I assume these cam«directly from Trappers Lake) into Morrow 
point Reservoir five years ago. Subsequent responses 
anglers indicate the Trappers Lake cutthroat did well in Morrow 
point. Enthusiastic tales of large, beautiful cutthroat 
exhibiting fine fighting ability led to requests for additional 
stocking of cutthroat in Morrow point Reservoir. A problem 
that Morrow Point Reservoir receives only about 16,000 ang er 
hours per year of angler-use (due to difficulty of access). With 
such low angler use, it has low priority for the stocking of 
hatchery fish. If this problem can be resolved, I would 
recommend that a significant sport fishery for pleuritisus be 
created in Morrow Point Reservoir. Because no natural 
reproduction and recruitment from the stocked fish is expecte , 
the only genetic concerns regarding the source of ElsUlUtlEUS to 
be stocked is that they be "preadapted" to thrive in Morrow Point 
Reservoir. Trappers Lake cutthroat (even if slightly hybr lie 
is the only pieuritlcue that evolved in a relatively Pl
cold lake for thousands of generations —  and this is li e y
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reflected in the promising results of the recent stocking in 
Morrow Point.

Several years ago, I identified a pure population of 
r>i euritlcus in Nanita Lake, RMNP. This population was introduced 
at some unknown time from an unknown source population. The

-— -—Nanita Lake cutthroat are not derived^from Trappers Lake 
cutthroat, which can be identified on the number l^imorphology of
their gillrakers and on basibranchial teeth numbe.r.^^I concluded_
that the Nanita Lake cutthroat most probably came^ from the "Grand 
Mesa Lakes". The Grand Mesa Lakes are tributary to the Tongue- 
Surface. Creek drainage of the Gunnison (northeast of Delta) and 
(with Trappers Lake) provided the overwhelming majority of 
Colorado River cutthroat trout propagated in hatcheries in 
Colorado from 1898 through the 1930's (one of the Grand Mesa 
Lakes also was reputed to contain the now extinct yellowfin 
cutthroat, Q. c. macdonaldi [Behnke 1992]).

In 1991, the Colorado Division of Wildlife began propagation 
of the Nanita Lake cutthroat. The Nanita Lake cutthroat, 
although probably not as "preadapted" to conditions in Morrow 
Point Reservoir as Trappers Lake |ish, should be considered, 
along with Trappers Lake cutthroat, for stocking in the 
reservoir.
— in view of the high probability that the Nanita Lake 

cutthroa^r&irt^S^ht^^lye"^cutthroat trout native to the Grand Mesa 
Lakes of the Gunnison drainageffî if the Young's creek reservoirs 
are rehabilitated for native trout restoration, Nanita Lake fish 
could be stocked. The mature cutthroat trout in Nanita Lake 
(with an abundant crustacean fauna - particularly a bright red 
n j automus copepod) is a truly magnificent fish. With circulation 
of this report to parties (NPS, USFS, USFWS, BLM, DOW) interested 
in the restoration of native cutthroat trout in the Gunnison 
drainage, agency representatives should be invited to a meeting 
(NPS headquarters, Gunnison) to bring together all information 
and ideas to discuss how restoration can be accelerated and 
expanded. Potential introduction sites, potential source
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populations, and the possibility-probability of creating a 
significant fishery for pleuriticus in Morrow Point Reservoir.
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ADDENDA
Some Items peripheral to the report, but of interest and 

importance for future discussion and planning are included in
this addenda and attachments.

Don proebstel, with communications from Mary McAfee (DOW, 
Grand Junction) told me it was doubtful that any eggs have yet 
been taken from Bench Lake, RMNP, of Trappers bake cutthroat

___ _ trout,3s reported to me by Sherman Hebein. ThAs^tish stocked in
West Beaver Creek in 1992 for native cutthroat restoration most 
likely were from Nanita Lake (evidently, DOW considers both Bench 
Lake and Nanita Lake to hold pure Trappers Lake cutthroat). 
Attachments one and two are copies of reports concerning 
identification of cutthroat trout from RMNP describing the 
original discovery and analysis of Nanita Lake tivut. I 

_ _  concluded that Nanita Lake'^f'pure pleuriticus but not pure 
Trappers Lake pleuriticus (based mainly on degree of 
basibranchial teeth development). Most probably, all or roost of 
the non-Trappers Lake pleuriticus ancestry in Nanita Lake came 
from the Grand Mesa Lakes (Gunnison drainage) because this was 
the major source of pleuriticus propagated in Colorado at various 
periods from 1899 to about 194 0 (up to about one million some 
years more —  eggs were taken at Trappers Lake annually, but two 
to three million, or more, eggs were taken from Grand Mesa Lakes 
(other lakes such as Grand, Sweetwater, Freeman, and Black were 
also used for Colorado cutthroat propagation in some years). By 
1914 some lakes "high on the Grand Mesa" were stocked with 
Yellowstone cutthroat probably mixed with Rio Grande cutthroat 
from Bert Hosselkus' hatchery at Creede. Brook trout and rainbow 
trout were also stocked in some of the Grand Mesa Lakes. It is 
also possible, but never verified, that yellowfin cutthroat fiom 
Twin Lakes were stocked (about 1885 if true). By the 1920's,

■ l i  into 1930's, records of trout propagation on the__Grand Me_sa _Lakes 
^ ^ ^ ( c a .  1890's-1910-1915) were of pure, Gunnison River drainage

pleuriticus. Much of the early stocking of trout by individuals 
and by sportsmen clubs was unrecorded, such ¿described for RMNP.
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In any event, the Nanita Lake fish probably contain some of 
the original Gunnison drainage pj-euritjcus genotype, mixed with 
Trappers Lake uleuriticus genes, and they have been completely 
under natural selection in their native and introduced 
environments. They would be well-suited for a Grand Mesa 
restoration project such as the Young's Creek reservoirs (and/or 
Morrow Point Reservoir)*

In regards to any native tr o u t  re s to r a tid n  proqram where 
hatchery propagation is used, there will be a temptation to 
"improve on nature" and expedite the program by developing a 
hatchery brood stock- Conscious or inadvertent selection for 
artificial environments, food, behavior, etc. will certainly 
occur. Hereditary changes from natural selection (where survival 
under natural conditions is the bottom line) toward selection for 
domestication is unavoidable. Such genetic alteration is 
contrary to the goals of restoration and should be taken in to 
account in regards to the role of hatchery propagation.

Attachments three and four concern some interesting history 
on the Grand Mesa lakes and trout propagation. Attachment five 
includes photos of yellowfin trout and a great catch of Gunnison 
River rainbow trout. Attachment six is illustration o£ 
oleuriticus (based on upper Green River form and distribution 
map). Attachment seven provides details of native and nonnative 
fishes of upper Colorado basin.

21



RESTORATION POTENTIAL FOR 
NATIVE CUTTHROAT TROUT IN THE 
GUNNISON DRAINAGE: SUMMARY OF 

OCTOBER 22 MEETING

ABSTRACT
Two types of restoration are discussed: a high profile

reservoir fishery and self-sustaining refuge populations best 
representing the genome of the Gunnison form of pleuriticus. 
Organization that coordinates efforts of agencies and private 
groups will be necessary for success.

Reservoir Fishery
Morrow Point Reservoir holds promise to produce trophy 

cutthroat trout from fingerling stocking; a fishery that could gain 
considerable renown well beyond the local- area. Because a self- 
sustaining population is not a feasible goal in Morrow Point, the 
parental source of pleuriticus for stocking is not a major 
consideration. Colorado DOW uses both Trappers Lake and Nanita 
Lake stocks in their hatchery program. Rainbow x cutthroat hybrids 
have been documented in Trappers Lake for many years and although 
sight-selection of spawners is made during egg-taking operations, 
it is assumed that present Trappers Lake cutthroat are not pure. 
Nanita Lake, ifl Rocky Mountain National Park, holds a population of 
pure Colorado River cutthroat trout, probably derived from a 
mixture of parents from Tappers Lake and lakes on the Grand Mesa 
stocked many years ago. Since the trout stocked into Morrow Point 
will not perpetuate themselves through natural reproduction, 
Trappers Lake and/or Nanita Lake trout could be stocked. If both 
forms were stocked and marked, valuable fisheries management 
performance data could be obtained. There may be a problem 
concerning hatchery production of large numbers of cutthroat and 
their availability for stocking in Morrow Point. About 25,000 to 
30,000 fingerlings (2-3 inches) should be stocked annually or, 
perhaps, on alternate years, to sustain a sport fishery in a 
reservoir the size of Morrow Point (817 surface acres, 117,000 acre
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feet volume at normal pool). If DOW hatcheries might have 
difficulties in supplying fingerling cutthroat on a reliable basis, 
the possibility of maintaining a local brood stock can be 
considered. Almost 50,000 eggs can be obtained from about 100 
pounds of spawners (50 lb. females, 50 lb. males) . If no other 
fish are present, biomass of cutthroat trout can be expected to 
range from about 10 lbs. per surface acre in ponds of low 
productivity to about 100 lbs./acre in highly productive ponds. 
That is, a relatively small brood stock pond could serve the 
purpose of providing eggs for reservoir stocking (and, perhaps, 
eventually provide surpluses to evaluate native cutthroat 
performance in Blue Mesa Reservoir).

Possible brood stock sites might be one of the renovated 
Young's Creek ponds (discussed in previous report) or a private 
pond with a cooperative landowner in the area. Bruce Rosenlund 
(USFWS, Greenback Recovery Team) has established broodstocks of 
greenback cutthroat trout in a small private pond and a small pond 
on the Fort Carson army base. Bryce Nielsen (Utah Dept. Wildlife 
Resources) has established the original Pyramid Lake strain of 
Lahontan cutthroat trout in a small private pond and has created 
additional ponds.

If space or disease problems arise in DOW hatcheries, the 
feasibility and economics of contracting with a private hatchery to 
hatch the eggs and raise fingerlings can be looked into.

It was emphasized that Morrow Point is a limited entry 
fishery, a unique type of fishing experience. Although limited to 
an annual maximum of a few thousand angler days, these angler days 
have a much greater economic value than a standard trout angler 
day. The beautiful Colorado River cutthroat trout is ideally 
suited to make these very special angler days a memorable 
experience.

If a Morrow Point native cutthroat trout fishery is a success, 
the program should expand to stock these cutthroat in Blue Mesa 
Reservoir to supplement the fishery for nonnative rainbow trout and 
kokanee. This would be an example of an ancient fish culture
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method to increase total fish production, called polyculture, or in 
modern ecological terms, niche packing. This would also be in 
conformance with DOW's new long range plans to emphasize native 
species and could be a win-win situation demonstrating that DOW is 
greatly expanding the use of native fish in its sport fisheries 
programs.

Refuge Populations
In my previous report I pointed out that the cutthroat trout 

native to the Colorado River basin are all classified in the same 
subspecies, pleuriticus. but there is considerable geographic 
variability. The distribution of fishes in the basin with 
differential distribution of species of -suckers, sculpins, and 
mountain whitefish between the Green River and Colorado River 
sections of the basin suggests that, although there is no doubt 
that the cutthroat trout native to the Gunnison drainage is the 
subspecies pleuriticus. it should not be considered identical to 
the pleuriticus of other sections of the basin. A more refined 
restoration program for the subspecies pleuriticus would emphasize 
maintenance of representative populations of different drainages 
especially where no mixing or gene flow has occurred among the 
drainages for probably several thousand years. With this is mind, 
the highest priority should be given to establish pure, native 
Gunnison drainage cutthroat in refugia.

An obvious problem for implementation of Gunnison pleuriticus 
restoration is that no pure population has been verified, but two 
probable candidate populations are known, Second Creek, tributary 
to the Smith Fork, and Road Beaver Creek, tributary to Cebolla 
Creek.

In my experience with restoration, the problem of 
"uncertainty” can greatly delay implementation of a program. 
Pending verification of purity, there might be possibilities to 
transplant some fish from Second Creek and/or Road Beaver Creek 
into ponds (if, for example, private ponds are offered as brood 
stock ponds) which could serve as temporary refugia and a source of
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brood stock if these populations might be pure and propagated in 
the future.

A general appeal could be made among anglers who hike the 
backcountry to be on the lookout for cutthroat trout populations in 
remote, headwater areas. If found they could be analyzed for 
purity. Also, alert people to be on the lookout for small 
headwater streams with natural barriers which would be ideal sites 
to serve as refugia for introduced populations. Artificial 
barriers can be expensive to construct and, if substantial 
construction is required, artificial barrier sites would be close 
to access road (for heavy equipment). A problem with a restoration 
site near ready angler access is that after all fish are eliminated 
above a barrier, it takes some years for the introduced cutthroat 
trout to increase in abundance near the carrying capacity of the 
stream. In the meantime, an angler fishing and catching trout in 
a stream below a barrier and finding no fish above the barrier, 
might consider it a good deed to transplant some below barrier fish 
above the barrier.

Needle Creek Reservoir was mentioned as an example of an ideal 
restoration site. A small reservoir with natural reproduction 
which currently supports a "grade B" cutthroat population. I have 
not seen these cutthroat trout nor the data on which their 
classification as "slightly hybridized" is based, but any self- 
sustaining population which resembles native cutthroat trout, 
should not be destroyed. Are there waters similar to Needle Creek 
Reservoir with nonnative trout? If such a pond or reservoir now 
contains a population of stunted brook trout, their elimination and 
replacement by native cutthroat trout would create a superior 
fishery with larger trout and also conform to contemporary DOW 
policy.

Organizational-Administrative Aspects
At the meeting I discussed an article from the April 2, issue 

of Science magazine concerning uncertainty in conservation issues. 
Although the subject matter of the article does not concern 
restoration programs, the list of "principles of effective
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management" have a basic commonality applicable to all conservation 
programs. These principles are especially meaningful in regards to 
keeping a program on track and continually making progress towards 
fulfillment of a goal. My modification and interpretation of the 
five principles are as follows.

1. Understand human motivation-self interest, group 
interest, special interest points of view. The top federal agency 
people have enunciated new goals, missions, visions, and mandates 
for natural resource management, protection and stewardship 
(ecosystem management, ecosystem integrity, enhancement of 
biodiversity, etc.). The Colorado Division of Wildlife recently 
released a draft of its new long range plan which appears to agree 
with the new direction of the federal agencies. These new 
directions, however, emanate from the "top down". At the local and 
regional level, personnel, especially the more senior employees, 
whose careers have been associated with commodity or user goals, 
may be reluctant to embrace new goals. This point leads to the 
second principle (2) of consensus. We should not expect complete 
consensus on all matters where different viewpoints may conflict. 
For example, there will likely be some opposition to the 
eradication of nonnative trout to restore native trout. A person 
with "Solomon-like" wisdom and leadership would be a most useful 
member of a recovery organization to resolve potential conflicts 
before an issue becomes polarized.

3. Rely on scientists to recognize or identify problems but 
not to solve them. 4. Distrust claims ... That research (in some 
unspecified way) will solve all problems, and 5. Confront 
uncertainty.

I group the last three principles together to illustrate 
common problems I have noticed in programs to recover endangered 
species or to restore native species, which can be expressed as: 
"When in doubt, research". This mindset can result in wheel­
spinning delays and failure. Most people commonly use what I call 
the appeal to authority (a "scientist") to answer a question or 
settle a matter of proof or certainty. It can be a delusion to
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believe that doing something ("research") is better than doing 
nothing when faced with uncertainty. It is common for native trout 
restoration programs to fund "research" on habitat and water 
quality analysis, invertebrate surveys, etc. as prerequisites for 
restorations. Such studies can provide useful, but not essential 
information. Anyone with perfunctory understanding of native trout 
biology can make a professional judgement that if all nonnative 
trout can be removed from a stream, their niche can be readily 
filled by native trout because the basic components of the niche as 
they relate to habitat, reproduction, feeding, etc. are 
sufficiently similar.

The question of certainty of purity is common to most 
restoration projects. Modern genetic techniques can provide 
powerful evidence on "genetic purity" and a decision on pure 
pleuriticus might be made with reasonable certainty, but do not 
expect "scientific proof" of certainty to identify pure Gunnison 
pleuriticus. Such an identification would rely more on 
circumstantial evidence. If a population in the Gunnison drainage 
appears to be pure pleuriticus and its degree of isolation would 
indicate that the population has never been contaminated by stocked 
trout, move ahead with the program.

Other Fishes
The peculiar distribution of sculpins in the Gunnison drainage 

was discussed in the previous report. Only the mottled sculpin, 
Cottus bairdi. is known from the Gunnison, whereas only the Pauite 
sculpin, C. beldinqi is known from the Eagle River and upstream in 
the Colorado River system. It would be useful, while conducting 
stream surveys, etc. in the future to obtain a better understanding 
of sculpin distribution in the drainage and investigate the 
possible occurrence of Paiute sculpin.

The Colorado Division of Wildlife recently published (Sept. 
1993) "Historical accounts of upper Colorado River basin endangered 
fishes" authored by Fred Quartarone. Accounts of the present 
endangered fishes were recalled by "old timers". Among the
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accounts are stories about squawfish and razorback suckers and in 
the Gunnison River around Delta.

Enclosures
The enclosures accompanying their report are not intended to 

be duplicated and circulated with the report but they can be filed 
for review by those interested. The enclosures relate to the 
following matters.

1. Clippings from outdoor columns in Denver Post and Rocky 
Mountain News. It is obvious that the writers have a highly 
negative perception of DOW's new long range plan. The fear is that 
funds from hunting and fishing licenses will be lavishly used to 
benefit people who don't buy licenses and that somehow the new 
emphasis on nongame species and ecosystems will negatively impact 
hunters and anglers. There is a problem when translating highly 
generalized and vague goals or missions into implementation of 
specific actions and anyone can make their own interpretation 
reflecting personal bias. Restoration of.native cutthroat trout, 
while conforming to the new mission, also can provide unique 
opportunities, enriching and diversifying the angling experience 
not available with nonnative trout. As such it can be sold as a 
win-win program.

2. Announcement of Modoc, California, chapter of Trout 
Unlimited with mention of the TU-USFWS-BLM agreement in regards to 
"Bring back the natives" program funded by the National Fish and 
Wildlife Foundation. In regards to funding of restoration efforts, 
the Lake City T.U. chapter, perhaps in cooperation with Gunnison 
chapter, can apply for funds. Enclosure 3 is an example.

3. Copy of T.U. chapter application (to National T.U.) to 
help fund barrier construction for native Colorado River cutthroat 
trout in a tributary to the Green River, Wyoming. Note that a T.U. 
chapter in Illinois is the applicant (there aren't many T.U. 
members in Pinedale area). Don Duff has been the liaison between 
the USFWS and T.U. Don has been very active in native trout 
restoration programs and I believe this and several other 
applications relating to native trout restoration, protection, and
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enhancement were put together by him. As a scientific advisor to 
T.U., I review and rate funding applications each year. I give 
highest ratings to native trout projects.

4. Copy of letter to Bryce Nielsen regarding preservation of 
Pyramid Lake form of Lahontan cutthroat trout and reference to the 
article in Science magazine using the "certainty principle” to 
explain delays and inactions of native trout restoration.

5. Reprint from 1974 Trans. Am. Fish. Soc. Twenty years ago, 
with a graduate research project, I attempted to demonstrate the 
practical values of cutthroat trout for fisheries management,

m  terms of polyculture or niche packing. If it was read 
it wasn t understood, if it was understood, the concept was never 
implemented. The new goals and missions of DOW should be more 
conducive to applications of the ideas brought out in this paper. 
It's underlying intent is to promote appreciation of native trout.
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