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Introduction 
The Rio Grande cutthroat trout was once wide

spread in the upper Rio Grande and Canadian River 
basins of northern New Mexico and south-central 
Colorado and in the headwaters of the Pecos River, 
New Mexico (Sublette et al. 1990; Behnke 1992). It 
may have occurred as far south as Chihuahua, 
Mexico (Behnke 1992). Currently, it is restricted pri
marily to headwater tributaries within its native 
range. Its southernmost distribution is Indian Creek 
in the Lincoln National Forest and Animas Creek in 
the Gila National Forest, southern New Mexico. It 
ranges north to headwater tributaries of the Rio 
Grande in the Rio Grande and San Juan National 
Forests in southwestern Colorado. There are few lake 
and introduced populations (Colorado Division of 
Wildlife 1992; Stumpff 1992). 

Life History Characteristics 

Other than general statements for the species and 
cursory observations (Sublette et al. 1990), virtually 
no information is available on the life history of Rio 
Grande cutthroat trout. Fish spawn in streams from 
March through July, depending on water tempera
ture (Sublette et al. 1990). Egg production by females 
is size-dependent and ranges from 200 to 4,500. In 
colder waters growth is slow, and age at maturity 
may be 4 years. 

Habitat Relations 

Specific information on the habitat requirements 
for spawning, rearing, cover, and feeding for the Rio 
Grande cutthroat trout are not available. Limited 
habitat evaluation has been conducted using the 
General Aquatic Wildlife System in the Santa Fe and 

Carson National Forests; however, none of this in
formation is available in reports. 

Biotic Interactions 

The Rio Grande cutthroat trout evolved with min
now and sucker species in middle to upper eleva
tion (2,000-3,000 m mean sea level) montane streams. 
These species included the Rio Grande chub and 
longnose dace in streams in the Rio Grande and Pecos 
and Canadian river drainages (Sublette et al. 1990). 
In addition, the Rio Grande sucker was in the Rio 
Grande drainage, the white sucker and creek chub 
were in the Pecos and Canadian river drainages, and 
the southern redbelly dace occurred in the Canadian 
River drainage. Young-of-the-year and juveniles of these 
species may serve as prey for adult cutthroat trout. 

Non-piscine predators undoubtedly include gar
ter snakes, great blue and other herons, and raccoons. 
Nevertheless, they are probably unimportant sources 
of mortality relative to angling or interactions with 
non-native salmonids. No data are available on the 
effects of natural predation. 

The subspecies is an opportunistic feeder and ter
restrial insects may constitute much of the diet in 
summer . Similar to other sa lmonids , aquat ic 
macroinvertebrates are undoubtedly a major com
ponent of the diet (Sublette et al. 1990). Individuals 
become more piscivorous as they grow (McAfee 1966; 
Baxter and Simon 1970). Disease and parasite infor
mation is unavailable for wild fish. 

Reasons for Concern 

No precise data are available on the loss of stream 
kilometers that once served as habitat for the Rio 
Grande cutthroat trout, but the distribution of this 
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subspecies may have declined to 5-7% of its histori
cal range (Stumpff 1992). Because most stocks are 
now isolated in headwater habitats, gene flow among 
populations is virtually nonexistent. In addition, poor 
winter habitat, stream intermittency and deteriorat
ing water quality resulting from drought, and the 
potential effects of the aftermath of wildfire (see 
Propst et al. 1992) increase the probability of loss of 
populations of Rio Grande cutthroat trout. 

Causes of the Decline 

As with many western native fish species, intro
duction of nonnative fishes and habitat alteration are 
primarily responsible for its reduction in range and 
abundance (Stork 1975; Propst 1976; Sublette et al. 
1990; Rinne and Minckley 1991; Behnke 1992). 

Probably the greatest threat to the Rio Grande cut
throat trout has been the introduction of nonnative 
salmonids, principally rainbow trout, brook trout, 
and brown trout (Behnke and Zarn 1976; Sublette et 
al. 1990; Behnke 1992). Of these, rainbow trout, also 
a spring spawner, readily hybridizes with cutthroat 
trout. The other two salmonid species appear to com
pete with the Rio Grande cutthroat trout for food and 
space (cf. Rinne et al. 1981). Although extensive ef
fort has focused on the effect of hybridization with 
rainbow trout, the nature and extent of the effects of 
competition with and predation by other introduced 
salmonids are unstudied. 

An apparently lesser effect is that of habitat deg
radation and loss. In the opinion of several authors 
(Behnke and Zarn 1976; Sublette et al. 1990; Behnke 
1992), livestock grazing on National Forest lands is 
believed to have had a major effect on the habitat of 
Rio Grande cutthroat trout. Effects include trampling 
of streambanks and removal of streamside vegeta
tion (Sublette et al. 1990). Both undercut banks and 
streambank vegetation serve as resting and hiding 
cover for trout (Boussu 1954; Meehan 1991). Loss of 
streamside vegetation facilitates elevation of stream 
temperatures in summer (Brown and Krygier 1970) 
and development of anchor ice in winter. Neverthe
less, neither the effects or extent of grazing on habi
tat of Rio Grande cutthroat trout have been specifi
cally studied. Timber harvesting may also affect cut
throat trout habitat through loss of streamside veg
etation and large woody material, but this too re
mains undocumented. 

Irrigation diversion accompanying the immigra
tion of early settlers into northern New Mexico re

sulted in the loss of streams that very likely provided 
historical Rio Grande cutthroat trout habitat (Sublette 
et al. 1990). Dewatering effects on cutthroat trout popu
lations likewise have not been the topic of research. 

Behnke (1992) suggested that the ease of capture 
by angling of Rio Grande cutthroat trout relative to 
that of brown trout resulted in brown trout predomi
nating in the Rio Chiquito near Taos, New Mexico. 
More detailed information on the effects of angling 
on Rio Grande cutthroat trout is lacking. 

Current Management 

The Rio Grande cutthroat trout is considered a sen
sitive species and a management indicator species 
by the USDA Forest Service (Stefferud 1988). The 
American Fisheries Society lists the subspecies as 
"protected" (Johnson 1987) and of "special concern" 
(Williams et al. 1989). Stefferud (1988) has provided 
the most recent review and description of this sub
species' management. In New Mexico it is consid
ered a sport species and is subject to State Game Com
mission regulations. The Game and Fish Department 
has the basic mission to "preserve the natural diver
sity and distribution patterns of the State's native 
ichthyofauna" (New Mexico Game and Fish Depart
ment 1987). The state has the dual objectives of pro
viding fishing for this subspecies and yet not dimin
ishing it to the point of special regulations. The state's 
progrann is coordinated with the Forest Service's land 
and resource management plans (U.S. Forest Service 
1986,1987). The Forests, through best management 
practices, monitor water quality in cutthroat trout 
streams to meet state water quality standards. Also, 
a broodstock program was initiated by the New 
Mexico Game and Fish Department in 1987. Both the 
New Mexico Game and Fish Department and the 
Colorado Division of Wildlife have draft management 
plans for this cutthroat trout subspecies (Colorado Di
vision of Wildlife 1992; Stumpff 1992). 

Another key component of managing this subspe
cies is restoration of populat ions into selected 
streams. During stream surveys, efforts are made to 
locate natural barriers or sites suitable for construc
tion of artificial barriers. Removing nonnative salmo
nids and installing barriers to prevent upstream 
movement of nonnative trout are vital to maintain
ing and increasing the range and abundance of this 
native trout. 

After completing a survey of 39 streams in north
ern New Mexico in summer 1976, Propst (1976) made 
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a plea for additional inventory surveys to locate new 
populations of Rio Grande cutthroat trout. This sur
vey and subsequent extensive inventories conducted 
through the joint efforts of the New Mexico Game 
and Fish Department and the USDA Forest Service 
in the mid-1970's and 1980's resulted in a data base 
depicting the current distribution of Rio Grande cut
throat trout in northern New Mexico. 

Three different methodologies have been used to 
define the purity of populations of Rio Grande cut
throat trout: morphometries and meristics, electro
phoresis, and mtDNA analysis. The first method was 
used most extensively in earlier (1970-1980) taxo-
nomic analyses (Propst and Mclnnis 1975; Propst 
1976; Behnke 1980). More recent reports to the New 
Mexico Game and Fish Department (Hartman et al., 
no date; Moore et al., no date; Riddle and Yates 1990; 
Davis and Yates 1992) have relied on genetic tech
niques to evaluate the purity of populations. Based 
on these analyses, 62 populations of pure or relatively 
pure Rio Grande cutthroat trout are now known from 
New Mexico (Stumpff 1992). All but seven of these 
populations occur on National Forests. 

Parallel surveys for Rio Grande cutthroat trout 
were conducted by the Colorado Division of Wild
life from 1982 to 1987 (Colorado Division of Wildlife 
1992). Thirty-nine populations have been identified 
in Colorado waters; only five are lake populations. 
Thirty-six of the 39 populations are listed as genetic 
purity "A" based on morphometric analyses (Behnke 
1980). 

Estimated population densities for selected cut
throat trout populations in 8 streams in New Mexico 
varied from 334 to 6,087 fish/ha (mean 1,776 fish/ 
ha); biomasses ranged from 4.3 to 101 kg/ha (mean 
22 kg/ha). In contrast, biomasses in the streams in 
Colorado varied from 3 to 150 kg /ha (mean 35.9 kg / 
ha; Stumpff 1992). 

Research Needs 

Streams have been extensively surveyed to locate 
populations of Rio Grande cutthroat trout and to 
determine their genetic purity. A priority should be 
to continue these efforts. It is critical to know the size 
and location of the resource before it can be man
aged or researched. 

The basic life history attributes of the subspecies 
should also be determined. Spawning, rearing, feed
ing, and resting (cover) habitat requirements need 
to be delineated and the relations between the sub

species and its habitat need to be investigated. Cor
ollary to this work should be the study of land man
agement on these habitats. Finally, research needs to 
be conducted on how introduced salmonids (princi
pally brown trout and rainbow trout) limit RiO 
Grande cutthroat trout populations. In addition, in
teractions of the Rio Grande cutthroat trout with the 
other members of the fish community should be in
vestigated. 

Research should be closely meshed and integrated 
with management plans in both states. The studies 
mentioned above will facilitate management activi
ties to restore this rare native trout to its former range 
and abundance. Furthermore, researchers should be 
opportunistic and proactive in synchronizing re
search with the activities of the game and fish de
partments of both states and the National Forests. 
Great effort should be made to conduct this research 
in the concept of "ecosystem management," or the 
newly adopted "ecology-based multiple use manage
ment" in Region 3. 

Literature Cited 

Baxter, G.T. and J. R. Simon. 1970. Wyoming fishes. 
Wyoming Game and Fish Department, Cheyenne. 
Bulletin 4. 

Behnke, R.J. 1980. Report on collections of cutthroat 
from north-central New Mexico. Report to the New 
Mexico Game and Fish Department, Santa Fe. 

Behnke, R.J. 1992. Native trout of western North 
America. American Fisheries Society Monograph 6. 

Behnke, R.J. and M. Zarn. 1976. Biology and man
agement of threatened and endangered western 
trout. USDA Forest Service, Rocky Mountain For
est and Range Experiment Station, Fort Collins, 
Colorado. General Technical Report RM-28. 

Boussu, M.F. 1954. Relationship between trout popu
lations and cover on a small stream. Journal of 
Wildlife Management 18:229-239. 

Brown, G.W., and J.T. Krygier. 1970. Effects of clear-
cutting on stream temperature. Water Resources 
Research 6:1133-1139. 

Colorado Division of Wildlife. 1992. Rio Grande cut
throat trout management plan. Denver, Colorado. 

Davis, RW., and T.L. Yates. 1992. Levels of hybrid
ization of Rio Grande cutthroat trout in New 
Mexico streams. Report to the New Mexico Game 
and Fish Department, Santa Fe. 

Hartman, G.D., G.S. Harris, and T.L. Yates. No date. 
Levels of hybridization between rainbow and cut-

26 



throat trout in New Mexico streams. Report to the 
New Mexico Game and Fish Department, Santa Fe. 

Johnson, J.E. 1987. Protected fishes of the United 
States and Canada. American Fisheries Society, 
Bethesda, Maryland. 

McAfee, W.R. 1966. Lahonton cutthroat trout. Pages 
225-231 in A. Calhoun, ed. Inland fisheries man
agement. California Department of Fish and Game, 
Sacramento. 

Meehan, W. R., ed. 1991. Influences of forest and 
rangeland management on salmonid fishes and 
their habitats. American Fisheries Society Special 
Publication 19. 

Moore, D.W., D.W. Reduker, D.J. Hafner, and T.L. 
Yates. No date. Identification and systematic rela
tionships of native Rio Grande cutthroat trout 
{Salmo clarki virginalis) in New Mexico. Report to the 
New Mexico Game and Fish Department, Santa Fe. 

New Mexico Game and Fish Department. 1987. Op
eration Plan: management of New Mexico aquatic 
wildlife. Santa Fe. 

Propst, D.L. 1976. Taxonomic analysis of cutthroat 
trout, Salmo clarki spp., collected in northern New 
Mexico, 1976. Report to the New Mexico Game and 
Fish Department, Santa Fe. Contract 516-64-22. 

Propst, D.L., and M.M. Mclnnis. 1975. An analysis of 
streams containing native Rio Grande cutthroat 
trout in the Santa Fe National Forest. Western In
terstate Commission of Higher Education, Boul
der, Colorado. 

Propst, D.L., J.A. Stefferud, and PR. Turner. 1992. 
Conservation and status of Gila trout. Southwest
ern Naturalist 37:117-125. 

Riddle, B.R., and T.L. Yates. 1990. A mitochondrial 
DNA assessment of species status of several north

ern New Mexican populations of trout in the ge
nus Oncorhynchus. Report to the New Mexico 
Game and Fish Department, Santa Fe. 

Rinne, J.N. and W.L. Minckley. 1991. Native fishes of 
arid lands: a dwindling resource of the desert 
Southwest. USDA Forest Service, Rocky Mountain 
Forest and Range Experiment Station, Fort Collins, 
Colorado. General Technical Report RM-206. 

Rinne, J.N., W.L. Minckley and J.N. Hansen. 1981. 
Chemical treatment of Ord Creek, Apache County, 
Arizona, to re-establish Arizona trout. Arizona-
New Mexico Academy of Sciences 16:74-78. 

Stefferud, J.A. 1988. Rio Grande cutthroat trout man
agement in New Mexico. American Fisheries So
ciety Symposium 4:90-92. 

Stork, E.F. 1975. Report on recent collections of Rio 
Grande trout: evaluation of relative purity of popu
lations represented in recent collections. Report to 
the Santa Fe National Forest, Santa Fe, New 
Mexico. 

Stumpff, W.K. 1992. Stabilization of native trout 
populations. Report F-22-R-33:l-20. 

Sublette, J.E., M.D. Hatch, and M. Sublette. 1990. The 
fishes of New Mexico. University of New Mexico 
Press, Albuquerque. 

U.S. Forest Service. 1986. Carson National Forest 
Plan. Taos, New Mexico. 

U.S. Forest Service. 1987. Santa Fe National Forest 
Plan. Santa Fe, New Mexico. 

Williams, J.E., J.E. Johnson, D.A. Hendrickson, S. 
Contreras-Balderas, J.D. Williams, M. Navarro-
Mendoza, D.E. McAllister, and J.E. Deacon. 1989. 
Fishes of North America endangered, threatened, 
or species of special concern: 1989. Fisheries 
(Bethesda) 14(6):2-20. 

27 




