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Geographic Variation in Life History Traits
of Gambusia Species

by Clark Hubbs
Department of Zoolory

The University of Texas atAustin
Austin, Texas, USA 7BTL2

ABSTRACT

Populations of .Gambusia afinis &ffer substantially in predation on newborns, birth weight, and
interbrood interval. Poprrlations of G. geiseri also differ significantly, but to a lesser degree, in the same three
factors. Populations of G. nobilis &ffer in predation "t a UirO weight. These factJrs are not concordant
among species and localities; thus these variations are genetig not environmental. Overall, G. afink isless
predaceous, has less heavy young, and has shorter interbrood intervals than G. nobilis, at d b. geiseri is
intermediate' However, the factors can be reversed by choosing extreme populations. Data are available
on interbrood intervals for six species; they range from long to sliort by G. noiil*, G. heterochir, G. gaigei, G.
geiseri, G. speciua, and G. ffi"i". ln the *"*" r"qn r,ce, birth-weights vary from heavy to light "rrd p"r"Ltio.,
late1 

vary from maior to less. However, intraspecific variation is not correlated. .*ong these factors.
Predation susceptibilityvaries similarlywith the heavier newborn being less likely to belaten than the
lighter neqfurns. However, predation on the relatively heavy but less active Poealiayoung is the geatest
of all. !

RESUMEN

- Las pobiaciones de Ganbusia afinis dfra*tsubstancialmente en la depredaci6n de reciennacidos, peso
al momento de nacer e intervalo de las gestaciones. I as poblacior,", d" G. geiseri tambien difieren
significativamente, Pero a un grado meno, en los mismos tres faciores. l^as poblacloies de G. nobilis difieren
3n {egrgdaci6n y peso al momento de nacimiento. Estos factores no son concordantes entre especies y
localidades; por lo tanto estas variaciones son basadas en gen6tica, no en medio ambiente. En general i.
afinjs es menos depredador, tiene crias con menos peso y tiene intervalos de gestaci6n mds coios que G.
nobilk, mientras tanto G. geiseri se encuentra entre .."uor. Sin embargo, los faJtores pueden ser reversidos
al escqger poblaciones extremas. Data de los intervalos de gestaci6n Je seis especies es disponible; estos se
:d|d* de largos a cortos de las especies G. nobilis, G. hetzrochir, G. gaigei, C. gt*oi, G. spiaosay G. afinis.
l" ?t milma sequencias, el peso al momento de nacimiento varia ae p.sadJa hviano y l*, propo.Jon",
de depredaci6n varfan de mayor a menor. Sin embargo, variaci6n intraespecifica no est6 correlacionad.a
entre estos factores' Sr:sceptibilidad en la depredaci6n varia similarmente .on 1"" crias que son mds pesadas
al.haber menos posibilidad de ser comidos que los son m6s lig6ros. Sin embargo,'depredaci6n en las
relativamente pesadas pero menos activas .ri"" d" Pecilia es la ri-r6s grande de todis.

!
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Traditionally, rePorts on biologicai problems
emphasize the species studied Some reports,
mostly recent, have demonstrated intraspecific
variation of life history traits. The dassic lizard
studies by Tinkle (1969) have shown that

variation correlated with environmental factors
such as the latitude at which the stocks lived- A
few fish studies (Haskins et a1., l96i; Houde,
1988; Foster, 1994; Endler and Houde, 1995;
Reznick et al., 1996; Reznick and Bryga, 1996)
have shown variation in reproductive or

predatory activities. Previously, I have shown
that populations of Gambusia afinis vary in

predation on congeneric ner,vtorns (Hubbs' 1992)
that can be called cannibalism (Hubbs, I 99 I ). In

this report I expand on those data by using two
other life history traits: birth weight of young and
time between broods from females isolated from
males. I also expand the number of species used
for interpopulation comparisons to indude
Gambusia geiseri and G. nobilis. This report also
indudes comparable data on one popuiation of G.
speciosa, G. senilis, G. Iongispinis, G. sP', G-
hefarochir, and G. gaigei. The last three species
have (or had) limited geographic ranges and
consequently only one population could be used.
Six of tlre species (G. nobilis, G. speciosa, G.
bngispinis, G. senilis, G. gorgo, and G. sp.) are
native to the Chihuahuan Desert and five are

listed as endangered by the appropriate federal
government (dl but the exLinct G. tp.).

Gambusia afinis is widely distributed in the
south-central North America. It is used
extensively by public health agencies as a
biologicat control for mosquitos. It is possible
tlat some of my populations may have been
introduced (one certainly has), but the
intraspecific variation in three life history traits
suggests limited replacement of native
populations by introduced stocks.

Gambusia nobiks occtrrred in several spring-
fedwaters in the Pecos valley of West Texas and
eastern New Mexico. Presently it occupies two
New Mexico areas: Blue Spring and the Bitter
I:kes National Wildlife Refuge. It also occurs in

two areas in Texas: Diamond-Y Spring and the

spring complexes around Balmorhea (Hubbs and

Springer, 1957). I have samples from all of these

regions except Blue Spring. Two, Bitter l-akes

and the Balmorhea complo<, have two or more

separate populations studied.
G. gaiseri occurred in two spring areas in

Central Texas: Comal and San Marcos springs.

Some time about 1930, stocks were widely

released elsewhere in Texas, presumably by public

health agencies (Hubbs and Springer,1957).
Consequently, I have data on native

populations of two species (G. afinis and G.

nobil*) and data on two native populations and

six introduced sixty years ago of a third species
(G. geiseri).

Materials and Methods
Stodcs were obtained from 48 populations of

Gambusia ofrnit,7 of. G. nobilis, 10 of G. geiseri,
and one each of the other six species (Table 1).

Five populations had only adults used"

Additionally, predation studies were also

performed using Poecilia young. Most of the

samples were from widely-distributed localities in

Arizona NewMexico, Texas, andArkansas (Map

1). Several localities were relatively dose

together (Map 1, Insets). The fish were brought

into the Austin laboratory and fed heavily with

Tetra Min andDrosophilalarvae and adults.
Predation studies: Three to twenty newborn

yormgwere randomly isolated in aquaria with one

adult that had been in the laboratory at least one

week Each aquarium (49 by t5 by 17 crn
(deep)) had an airstone and a series of snails

(Physa) that could consurne excess food and

provide supplemental food for the fish (Hubbs,

i99O). E^ach eryeriment was fed ca- 2O% of total

fish biomass daiiy with flake food and with

Drosophih larvae. The sr-rrviving young were

counted 3l days later. About 7% of the

experiments had no adult at the end of the 3 i-

day interval; those experiments were exduded

from the predation data presentations (Table 2).

Ganbusd seldomlive more than two years, and it
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is presumed that most of the adult mortality was
from natural c:lltses. It is likely that some natural
mortaiity occr-uredwith young as well. I presume
that 90% survival is dose to the maximum
sunival rate possible in these types of
experiments. At the end of an e4periment, the
adult was returned to the stod< tank and may
have been used again. As ten or fewer young
were used in most experiments, the number of
e>periments is about lO96 of the number of young
reported. The data reported here are survival
percentages. Predation would be the inverse.

Yorrng used in predation experiments were
tested with available adults. For example,
Woman Hollering young might be tested with
Egg Nog adults on one date and Cow Creek
adults the next- Similarly, Cost adults could prey
on Too Much Pond yorurg and then on Fairy
young at a later date, or Cut'n'Shoot combined
with Hog Eye and then llncertain.

Birth weight Females were isolated in
floating bree&ng chambers that were checked
daily. Most of the young were used in predation
studies, but some young (at random) were placed
in a 40"C drying oven for at least two days and
weighed The birth werght of some individuals in
a brood origlt vary by as much as 80O96, but
variation among individuals was usually about
l@6. The average weiglrt of individual young was
recorded. Sample sizes are listed in Table 1.

Interbrood interval: Isolated females were
continuously maintained in the breeding
chambers. The date of birth of the first
individuals in a brood was recorded. The
occasional young thatwere fotrnd on the next day
were considered part of that brood. A female
would then have another brood after an interval
of more than three weeks. That was considered
a second (thi.d, etc.) brood, and the difference
between the dates is reported as the interbrood
interval. Occasionally, a female captured during
a nonbreeding interval in nature would have a
secondbrood shortly (5 - 10 days) after the first.
That interbrood interval was excluded from the
data. If a population had more than 10
interbrood intervals, the longest and shortest
were deleted, if more than 20, the two longest
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and shortest were deleted, etc. Sample sizes are
listed in Table l.

Results
Predation: Although many authors (Seale,

t9i7; I(n:rnholz, 1948; Koster, 1957; Myers,
1965; Axelrod and Schultz, 1971 and 1983;
Minckley, 1973; Walters and Legner, 19BO;
Schoenherr, 198 l; Harrington and Harrington,
1982; Meffe and Snelson, 1989) have reported
thaL Gambu.sia adults avidly prey on their own
young, Hubbs (1992) reported that half of the
eryerimental young survived a week Additional
data provide a similar result (Table 3). Similarly,
I have shouryr thatyoturgwith maie predators had
higher survival than those with females (7O%
versus 30%) (Table 4). I also contrasted the
individual predator-predation comparisons and
got the same results (Table 5). This exduded the
possibility that tests with one sex as predator
came from a more predaceous population than
those of the other. M*y more individual tests
had chi.squared-walues favoring rnales having a
lower predation rate. It should not be surprising
that two of more than 800 contrasts were
statistically (p t 0.0I) the converse of the
majority. The same statistical level favoring the
condusion that females were more predaceous
was obtained by 394 contrasts. Consequently,
predation by adults on young is primarily by
Gambusia females.

Predation by males on poeciliid young had
results similar to but more extensive than those
reported previously (Table 6). Survivorship of
Pedhayoung exposed to G. afinis predation was
the lowest of any with a sample size of over 100
young. Similarly, sun'ivorship of Poecilia young
was lowest in one of the other three comparisons.
Predation rate may be affected by feeding by the
predator or escape by the prey (Fuiman and
Magnrran, 1994). Aithough Poecilia young are
relatively large, they are less active in aquaria
than are Gambusia young. The second-lowest
survivorship with male G. afinfu as predator was
conspecific. Predation by G. nobilis males was
relatively higlr as yonng survival with G. nobilis as
predator was lowest in all but three (G. nobilis
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with G. nobilis, G. hearochir andPoecilia young)

with sample sizes of more than 50. In general, G.

nobilis, G. heterochir and G. gaigei males ate more

young that did males of G. afints, G. speciosa, and

G. geiseri. Conversely, G. nobilis, G. heterochir and

G. gorgo young had'a higher survival rate than

those of the other three sPecies.
Sirnilarly, predation by females followed the

same pattern as tfrat reported previously (Table

7). Survival of.Prcilia young exposed to G. afink

females was lower than that of arry Gambusia

species. Predation by other species was similar,

with most survival of. G. afinis young among the

lowest. Predation on G- afinis yovng by

congeneric females was substantially higher than

thaiof males. Congeneric predation on G. afinis

young was higher with G. geiseri, G. nobilis or G.

gaigei fsrnales than using G. afinis, G- speciosa, ot

G. hetcrochir females. In this test, G. gekeriwent

from low to higlr and G. hetsruhir went from high

to low in comparison with male predation. Again,

survivorship with G. nobilis females was lowest in

four of the six tests with sample sizes over 100.

The exceptions were G. nobilis and G. gaigei

young, where G. nobilis predation was second

highest, and G. nobilis with G. hearochir young.

Ag"in, G. nobilis, G. heterochir and G. gaigei young

had a higlrer sr:ryival rate than those of the other

tlree species. Conspecific predation was highest

by G. afinis females (: cannibalism); G' heterochir

and G. gaigei conspecific predation was also quite

high.
Fxknsive variation of survivorship ocorrred

when G. afinis yorns were exposed to female G.

afinis predatton (Table 8). In two tests (I-ost

River and Big Bend), more than twothirds of the

yo11ng survived ln contrast, in seven tests (Bitter

#3, Falcon, El Tigre, Fairy, Junction, Middle

Creeh and Uncertain), suwivorship was below

iO%. SurvivorshiP with males as predators

tended to be similar with the two high survivors

having 79 and 8896 survivorship and the sixwith

low figures having 85,76, 66,73, 64,77, and

68% survivorship. Six of the seven suryival

percentages with male predators were lower than

iith"t of the two with high survivorship with

female predators. In two other populations

(Pecos and Clear Creek) where the sundvorship

wilh female predators had percentages above 50,

the comparable male tests had survivorships of 81

and 85%, Similarly, Big Bend and junction

females were tested with G. speciosa and G. geiseri

young. In each instance, suwivorship with Big

B"trd f"*"l"s was higlrer than those with junction

females (61 vs. 18% and 73 vs- 8%). These

results remained consistent whether either of two

sets of field-caught females or laboratory-raised
females (from Big Bend) were used. There is a

distinct difference in predation on newboms

depending upon the population of adults used

Clearly, the choice of. G. afinis stocls used for

mosquito control would have great influence on

average predation on young fishes. It is possible

that G. afinis predaLion on other prey sudt as

mosquitos may vary arnong populations equally'

Such tests by mosquito control agencies are now

mandated.
The variation of predation by G' afinis

adults does not have a geographic or ecologic

pattern. The two New Mexico populations are

irom the Bitter Lakes National Wildlife Refuge:

one is in the lorv and the other in the high grouP'

hqy Pond is one kilometer from the Pecos River

site. Suwivorship with female predators differs

W 4g% and is significant at beyond the O-OOOOI

level (12: 8i). Sundvorship based on individual

tests is also significant beyond the 0.001 level.

Too Much Pond is intermediate geographically

and in predation rate.
The four high'sundval populations (Lost

River - saline, stenothermal; Big Bend - lorv

salinity, stenothermal, elevated temPerature;

Pecos - moderate salinity, eurythermal; Clear

Creek - low salinity stenothermal) have little in

comrnon. The seven low suwivd populations
(Bitter #3 - saline, eu{ythermal; Falcon

moderate salinity, eurythermal; El Tige - saline,

eurythermal; Fairy - low salinity, stenothermal;

Middle Creek - low salinity, stenothermal;

Uncertain - very low salinity, eurythermal) are

equally variable. None of these environmental

factors are associatedwith predation rates.

Predation by female G. geiseri on G. afi'nis

yormg dsovaries substantially. All but one of the

4
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populations had 7 to 28% survival (Table 9). The
exceptional population, East Sandia Spring, has a
survival rate twice that of the nexl highest (Toe
Naii). It also has the highest survival when males
are used as predators. East Sandia Spring has the
smallest water volume and presumably the lowest
population nurnbers. On my visit, G. geiseri was
relatively rare. Conspecific predation by G. geiseri
also varies roid"ly but has little correlation with
predation onG. aftnis. Variation in predation by
G. geiseri on G. afinis young is substantially less
than predation by G. afinis when more than IOO
young are used: 796 to 2896 versus OVo to 6996
survival. Presumably the consistenry of
predation by G. geiseri reflects the recent transfer
of the fish from San Marcos. Predation rates of
femaies from East Sandia Spring may reflect
evolutionary changes in the 50 years since they
were released.

Predation by femaie G. nobilis on G. afinis
young again varies significantly. The five samples
with sample sizes more than IOO vary between 0
and 14% survival. The small sample sizes have
survival rates between those for large samples.
Although the range of survival of. G. afinis young
preyed on by G. nobilis is similar to that of young
preyed on by G. geiser, 1496 versus 21%, the
relative variation is infinity versus three-fold. If
few young survive, a high upper figure cannot
ocolr.

Birth weighe Average birth weighs of
Gambusia afinis also vary extensively from less
than l0 milligrams to more than 20 milligrams
(Table l0). The two New Mexico populations
(l"ost River and Bitter I^akes #3) have tiny babies
(6.0 and 8.0 milligrams). The other small young
are Contrabando Canyon, Fairy, Clyner
Meadow, Hanks Butl, Pat!t's Ranch, Big Brown,
Hi Island, and Uncertain. M*y of the small
young are from east Texas, yet other east Texas
fish (Mllage Creek and Fgg Nog) have relatively
large young. Only Fairy is stenothermal, but
commonly G. afinis is absent at stenothermal
^tocations (Hubbs, 1995). All sites have low
salinities.

The heaviest young are from Heart of-the
Hills and San Marcos. Fish from Heart of the
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Hills (arrythermal) have larger young than those
from the nearby Fessenden Spring
(stenothermal). The sample location at San
Marcos is under the I-35 bridge at a site that is
relativeiy eurythermal for the San Marcos River
(Hubbs and Peden, 1969). Ag"i^, the variation
has little appirrent association with geographic or
environmental circumstances.

Average birth weights of. Gambusia geiseri
range between 17.1 and 23.3 milligrams. These
weights are of the heavier end of those for G.

ffioit but dearly vary far less. No birth weight
data are available for East Sandia Spring.

Average birth weights for G. nobilis vary but
only tlree populations have data, so comparisons
are not readily available.

In general, G. afinis and G. .speciosa birth
werghts are about I6 milligrams, G. geiseri about
20 milligrams, Poecilia about 30 milligrams, G.
Iongispinis about 25 milligrams, G. gaigei about 30
milligams, G. heterrhir about 3O milligrams, and
G. nobilk about 40 milligrams.

Prciliaformosafrom San Marcos has heavier
young than P. latipinna from San Marcos; sailfin
molly young from Comal Springs are heaviest of
all. Heart of the Hills sailfin Molly young are
about the same weight as Comal afirazon Molly.
Aransas County P. htipinna young are much
lighter than those from the San Marcos River
qystem.

Interbrood intervals: Average interbrood
intervals f.or G. afinis females varies between 27
and 4l days (Tabte ll). The geographically
proximate Phantom and Calpenter Flill
populations have no overlap (Hubbs, 1996).
Again there is no association of the results with
environmentai or geographic factors.

Average interbrood intervals for G. geiseri
females is at the long end of the G. afinis range,
but the variation is less than for G. afinis (8 days
vs. t4). The population extreme in predation rate
(Frst Sandia) has no data on interbrood interval.

The interbrood intervals for G. nobilis
females are similar, but small sample sizes make
any interpretations incondusive.

In general, interbrood intervals are about 35
days for G. afink,4o days for G. geiseri,44 days
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for G. gaigei,47 days for G. hetzrdtir, and 52 days
for G. nobilk.

Numerous interbrood intervals were

recorded for G. affnis nd G' geiseri- The

ma:<imum number of broods for an isolated G.

afinis fernalewas 5 (4 interbrood intervals) and 4
(3 interbrood intervals) for isolated G- geisti

females. A larger fraction of the isolated G. afinis

females attained 5 broods than isolatedG. gekeri

females attained 4 broods. Commonly, the last

G. geiseri brood had one young while the last G.

afi.nis brood had a normal number of yor:ng.
Females of both species have been held in

isolation for more than three additional months
without producing more broods.

Discussion
Populations of. Gambusia affnis vary widely

in predation on newbom, birth weight, and
interbrood int€rvals. Populations of G. geiseri also

va{y in each factor but at a reduced rate.
Populations of. G. nobilis vary in predation and

birth weighL The degree of variation is

substantially greater for G. afinis than for most
introduced populations of G: geis:eri. 

-Ihe amount
of variation f.or G. nobilis is less certain, primarily
due to relatively smdl sample sizes. Several

locations have samples of two or tltree species.

The variations of life history traits are not

concordant, thus demonstrating that the variation
is internal to the species (genetic) and not

controlled by the habitat (environmental). For

example, I have data on populations from

Phantom Cave and Diamond-Y Refugium for all

three species and all three traits: Birth weighu G.

afinis heavy at Diamond-Y, G. nabilis and G-

geiseri heavy at Phantom Cave. lnterbrood

interval G. geis*i long at Phantom Cave, G. afinis

and G. nobilts long at Diamond-Y. Cannibaiism:
G. afinis extensive at Phantom Cave, G geis€ri
extensive at Diamond-Y, G. nobilis virtually the

sarne.
This rePort indudes comparisons of

variation in life history traits for three factors for

two species and two factors for one species- All

eight vary sufficiently to provide unusual data if

one population were to rePresent the species. For

ocample, G- ffinis female conspecific predation is

aboui SO% iurvival, G. geiseri predation on G'

afftnis is about 20% survival, and G. nobilis

predation on G. afinis has about 996 sunival' In

contrast, however, if G. afinis were to be

represented exdusively by Falcon females, G'

getseri and G. nobilis by Balmorhea females, the

survival rates would be 0% (versus 30%)' 12%

(versus 286\, and i4% (versus 996), a reversal of

the relative predation rates for the three species

as a whole. Similarly, birth weights of newborn

Poecitia cen va{y by species depending upon t}re

population used.
Predation rate is associatedwith birth weight

and interbrood interval by species. The most

predaceous species, G. nobilis, has the heaviest

io*g and takes longer between broods.

Conversely, most populations of G. afinis heve

low predation, lighter young and shorter

interbrood intervals. The . interspecies

correlations do not exknd to population studies.

Contrasts look like a shot gun blast.
Similarly, the birth weight and interbrood

intervals for the species as a whole can be

reversed by the use of selected populations of G.

afi.nis andG. geiseri.
Stockrvell (1995) showed that introduced

populations of. G. afinis in Nevada varied in

minimum size of female maturity and fat content-

His populations were introduced about 55 years

ago from central Texas. They were initially

introduced into one location and then transferred

to four others. Two populations were from

therrndly stable environments, one from a warrn

spring, and one from a thermally unsteble

environment. The two from thermdly stable

environments were similar to each other and

differed substantially from those from the

unstable environment; the warrn spring

population was intermediate. He found other

differences in fteld samples that did not recur in

laboratory experiments.
These results resemble those reported by

Stearns (1983) who showed that introduced

populations of Gambusia afinis n Hawaii varied

in fecundity and in the dry weight of females and

of embryos. All of the stocks he analyzed had

6
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been introduced about 70 years earlier (ca. 150
fish from somewhere in Texas). O* drywerght
data.for G. afinis offspring vary to a similar
degree. He used embryos and I used newbom
youn& which should be slightly heavier than
embryos (Hubbs, L97l). The ffsh released into
Hawaii came from "Texas,n presumably either
from the same location or were mixed prior to
release, and his results were not caused by
differences among the source populations.
Stearns tested fish lMng in stable environments
or environments with fluctuating water levels.
Clearly, the influence of an environmental
variable influenced the life history traits he
observed I found similar levels of variation
iunong native populations of G. afinb that did
not correlate with environmental factors.

All of us demonstrated variation in life
history traits for introduced populations (G.
afinis f.or Stearns and Stodcrvell and G. geiseri for
me). The degree of variation of life history traits
for G. geiscri was less than Stearns and Stoclcrvell
showed for G. &rit. This may have resulted
from a) a shorter time since release (50 versus 55
or 70 years), b) the species used, or c) the
differences among the environments (quite
different for Stearns and Stodcrvell, virtuallv
identical for me).

It is therefore essential that reports of life
history (and perhaps all) traits include a
consideration of the population used as well as
the species. Furthermore, it is essential that the
use of fish for practical applications consider the
population as well as the species. This applies to
the use of hatchery fish foi recreational ."ti.loiti",
as well as for public health concerns.

- _ It is possible, but unlikely, that the variation
o-f 

!. &nis life history traits ieflects species level
differences, (i.e., G. afinis sensrl ,t i.to i. "
cornple:< of numerous species). If that hypothesis
is vali4 there should be a correlation arnong the
life history traits and with geqgraphic location;
these do not occlr. Certainly thaf cannot apply

3 
tne easl Sandia Spring population of. G. geiseri.

Lven if G. afink is a species complex, these
results are merely raised to anotfrer evolutionary
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level, and this variation is among populations of
a morphologically-recognized species.
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TABLE 1.

DFC PRocEEDrNcs - cor{IRIBlttED PAPER

Iocalities from which Gambusia stocks were obtained and t}re number of young used in
experiments. The localities are arranged approximately from southwest to northeast within
species. All localities are in Texas, e:<cept those with state listed.

Number of Yotrng
Yor:ng Used Weighed

Interbrood
Intervals

Gambusia afinis
t. Bog Hole, Santa Cruz C,o., Arizona
2e. Birter Lake #3 Eddy Co., NM
2b. Lost River, Eddy Co., NM
4e. Carpenter Hill, Reeves Co.
4b. Phantom Cave, Reeves Co.
4d. East Sandia Spring Reeves Co.
5. Diamond-YRefugium, Pecos Co.
6. Santa Rosa Spring, Pecos Co.
7 e. Alamito Creek, Presidio Co.
7b- Contrabendo Canyon, Presidio Co.
8. Big Bend Refugium, Brewster Co.
9. |ohn's Marina (Rio Grande), Terrell Co"
loa. Laqy Pond, Terrell Co.
lOb. Too Much Pond, Terrell Co.
lOc. Pecos River, Terrell Co.
lod. Chandler Spring, Terrell Co.
l2e. Toe Nail Trail at Christoval, Tom Green Co.
lzb- Anson Spring, Torn Gre..en Co.
I3a. FL McKavett, Menard Co.
13b. Clear Creeh Menard Co.
13c. San Saba River at Dry Creelq Menard Co.
14. Rio Grande at El Indio, Maverick Co.
15. 7OO Springs at Telegraph, Edwards Co.
16. |unction, Kimble Co.
L7e. |ames River at Hays Rench, Mason Co.
L7b. ]ames River Bat Cave, Mason Co.
l8a. Fessenden Spring, Kerr Co.
18b. Heart of the Hills Research Station, Kerr Co.
19. San Miguel Cr. near Big Foot, Frio Co.
2Oa- Middle Creeh Travis Co.
2Ob. Hanks Ranch at Bull Creek, Travis Co.
2Oc. Cow Creeh Travis Co.
z0d. Barton Creelq at Patty's Ranch, Travis Co.
2Oe. Barton Creek atAustin, Travis Co.
21. San Marcos, Hays Co.
22. Comal Spring, Comal Co.
23. Woman Hollering Creelq Bexar Co.
24. Cost (Guaddupe River), Gonzdes Co.
25. Clymer Meadow near Lane, Hunt Co.

552
59
74

2,107
L,597

1,6 I3
368

L,947
t45

1 , 8 1 3
683
322
1 3 1
tL2

77
86

534
625
534
234
302

L,273
322

2,444
949

I ,O l0
46

2,000
216

2,33L
l l I
262
706
237
828
668
572

L 4
15
I

56
143

2t2
27

t 1 3
25

9
L 4
23

8
t 6

3
3

221
24
3 t

9
28
47
25
25
35
24
3

2 L
8

80
6
6
6
7

22
77
t 8

22
46

25

t5

*
ri

t
$e
ii
t..i
i l

:::
::1

i
i:

ll

27

I
8

2
t t

l 5
7

10
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TABLE I (continued)

26. Egg Creek at Fairy, Hamilton Co'

27. Big Brown Reservoir, Freestone Cr'

28. Crit'n'Shoot (Crystal Cr.), Montgomery Co'

29. Village Creek, Hardin Co.

30. Eggnog Branch, Nacogdoches Co'

3i. Caaaof,ate at lJncertain, Harrison Co'

33. Hi Island, Charnbers Co'

34a. Falcon Resewoir, Z.aPatz Co'

34b. El Tigre, T.aPzte C.o.

35. Illinois River at Hog EYe, AR

Gambusis sPeciosa
11. Oe.tits River State Natural Area, Val Verde Co'

Gambusia geiseri
4e. Carpenter Hill, Reeves Co.

4b. Phantom Cave, Reeves Co.

4c. Balmorhea, Reeves Co'

5. Diamond-Y Refugium, Pecos Co'

10a. Lazy Pond, Terrell Co.

t0c. Chandler SPrings, Terrell Co'

L2a-. Toe Nail Trail at Christoval, Tom Green Co'

I2b. Anson Spring, Tom Green Co.

21. San Marcos, HaYs Co.

22. Comal Springs in New Braunfels, Comal Co'

Gambusia nobilis
2c. Sago Spring EddY Co., NM

2d. I^ake St. Francis, EddY C-o-' NM

4a. Phantom Spring, Reeves C,o.

4b. Caqrenter Hill, Reeves Co.
4c. Balmorhea, Reeves Co.
4d. East Sandia Spring Reeves Co.
5. Diamond-YRefugium, Pecos Co.

Gambusia h*arrhir
I3b. Clear Creeh Menard Co.

Ganfuusia gaigei
8. Big Bend Refugium, Brewster Co.

Vorurc)O(VII - ruBusrsD 1996

523 38
r ,659 12

330 9
t,o22 24

154 2
358 7

t , I  l 0  l l 7
) r

8 0 i
33

2,330

1,389
298
986

r,437
7

369
80

3 , 6 1 8
1,403

r22

L2

102

L4
2

198
&
6

5

t4
I

24
3

2

4 l
25

2&
22
68
34

232
3 7

479
')')

423

954

3,220

33

4 1

22

5 i

t28 l 0

I ]



TABLE I (continued)

Gambusia species
6. Santa Rosa Spring, Pecos Co.

Gambusia longispinis
32. Cuatro Cienegas, Coahuila, Mexico

Gambusia senilis

Poecilia latipinna
San Marcos River, Hays Co.
Comal River. Comal Co.
Aransas Co. pond
Heart of tlre Hills Research Station, Kerr Co"

Poeciliaformosa
San Marcos River, Hays Co.
Comd River. Comal Co.

DFC FrocsEDnrxcs - CoNrnrrcmo Persn

155

945 195
28
3 6
79

2 1 8
3

TABI-E 2. Comparison of e>cperiments with predator present or absent at end of experiment (in percent).

Total experiments No predators Predator present

3
4
5
6
.7

8
9

t 0
I I
t 2
t3
t4
t5

L6+
Total number
young introduced

3
5
3
5
4
6
4

55
4
3
3
2
4
t

438

3
4
4
5
6
6
6

52
4
3
2
I
5
I

5,520

L2
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TABLE 3. Survivorship of poeciliid young exposed to predation W Gamhusia adults for 30 davs.

# survived # introduced % survivd

total 25, I 80 51,359 49

TABLE a. Sd**hp "f p"

# strrvived # introduced % survival chi square
value (p)

female predator

male predator

7,875

17,305

26,561

24,798

30

70
9,266 (l/lo275s)

TABLE 5. Chi square values for sex differences in individual tests usinq both sexes as predator.

Higher sunrival Same
with female

Higher survival with male

chi square
values

number of
comparisons

l0+ t - 9 . 9

38

l - l

106272135 179 25285 6

r3



TABLE 6.

DFC PRocEEDncs' Covrnstrrgo PepgR

Sr:ndvorship Percentages of poeciliid' young exposed to male predators'

pre&tor effinis sgcdios4 Qctttft nobilis h*ncl* t*rQ€, bnEispinis PEcilid

dfr"it 7srto 936 7622 82 90 8d 47 64:2

tpccbs 76' 82 55 & 90 84

glen 7322 79 7712 & 57 89 38 88

ld�tlit 2sLn 2 356 65 63 732 60

fotcnd* 493 & 492 72 52 8 l

62 77 44
t48c, 533 47 68 82

bngispinis 85 85 t00

-sP &

wnilis 55

bold face : > lOO young (The superscript number indicates tfre number of hundreds when over 200')

Roman : 50 - 100 young
small type : < 5O Young

TABI-E 7. SunrivonNp Percentages of poeciliid young exposed to female predators'

Y

.,1
;!

g{

i

i
i
5{

t

bold face = > 10o young (The superscript number indicates the number of hundreds when over 2OO')

Roman = 50 - lO0 young
small type : < 5O Young

afrnis sp6ita4 larscrt flr}lilis futrruhir T4lPC' lanrispinis Pocciliz

) ) - 80 65s 38 243
affnls 2gLL8 356 M22

47 59
sp6os 3 1 3 43 34

30 582 20 20
gciscri 2eL 37 34I I 60

32 13 253 l 9
n&ilis gL6 22 167

lutcrochir 34n 32 252 26 t2

5 55 20
I '

84tta L73
.7 3*

29 45 59
bngispinis 28 25
""P o

scnilis 4

L 4
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TABLE 8. Survivorship Percentages of young exposed to Gambusia afinb zdrjJ]6 from variotts

populations southwest to northeast'

G. affink G. speciosa G. reiseri

predator female mde female male female male

Arizona &.

Birter #3 0 85 94

Lost River 692
'709

Alamito Creek 373 794 60

Contraband t 0 8 t

Bie Bend 695 883 5 l 88 73 8 I

Phantom SPring 822 28 86

Carpenter Hill 25 80 t2 8 t 55 78

East Sandia SPring c2n 83 ro0

Diamond-Y 243 682 4 l 84

Santa Rosa 2 l B I 28 6 1

Iotrr's Marina r62 6t

Lazv Pond t4 76

Too Much Pond 292 I 6 2 36 7A

Chandler Spring 4 l 65

Pecos 572 8 l

Bis Foot t4 782

El Indio 402

Fdcon 0 76

El Tisre 2 66

Fairv 62 73

Toe Nail z t z 66 90

Anson t 8 73 28 o l

Ft. McKavett 223 723

Clear Creek 522 852 67 85

Drv Creek 323 783 47 57

700 Sprinss o < t 752 80 90

)unction & t 8 92 8 79

Hays tee 783

Bat Cave
t r o 752 23 82



Fessenden 382 792 20 77 40 82

Head of the Hills 302 5n 4 L 6 t

Cl'ymer 452 792

Cow Creek 312 8 1 2 62 85

Middle Creek 2 77

Hanks Bull t4 8 l 70 90

Pattv's l 8 512

Barton 25 79

San Marcos 3 1 2 762 32 75 42 83

Comal 393 632 27 68

Woman Hollerins 333 763 47 78

Cost t62 792

Bis Bro$'n 463 753 59 79 57 80

Cut'n'Shoot 232 752

Hi Island 152 732 4 l 80

Vllase Creek 373 753 4 L 88 28 80

Eggnog Branch 423

Ilncertain 6 68 27 75

Hog Eye 302 & 90 90

Table 8 (continued)

bold face :

Romart =

snall type =

DFC PnocrsDg.r3s. CoI{TRBI'|ED PAIER

> 100 young (The superscript number indicates tlre number of hundreds when over 200.)
50 - l00young
< 5O young

L6
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TABLE 9. Survivorship Percentages of young exposed to G. geisai and G. nobitis edults.

Y

> 100 young (The superscript number indicates the number of hund.reds when over 200.)
50 - 100 young
< 50 young

bold face :
Roman =
small typs =

,  1 7
i  t t
F
E., . . .
-

G. affinis G. geiseri

Drectator female male female male

G. geiseri
Balmorhea L22 6 l t 9 78
Carpenter Hill 7 72 35 74
Phantom l l 2 713 28 7 l

Eqlt Sandia Spring 63 86 40

Diamond-Y 24 76 36 / 5

Chandler Sprinq 2v 792 l 4 93
Too Much )U

Toe Nail 28 8 t ov 79
Anson 13" 694 522 722
San Marcos r y 8d 39 9 l
Comel 22 62 45 60

G. nobilis

-s.go IO

St. Francis o 48 33
Balmorhea 144 273 25 43
Carpenter Hill L2 13 t2 33
Phantom 63 222 t l 39
East Sandia Spring d 3 l ,o 20
Diamond-Y g3 273 l 7 32
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!4!le I l, Average interbrood intervals in days for Gambusia females (populations or species).

lnterbrood Interval

54
5 1
5 1
47
44

43
48
47
43
40
40
42
3 7

27
35
30
33
4 L
39
3 1
37
4 L
40
40
39
38
34
32
33
39
32
30
3 t

,i

j

il;

;l

Gambusia nobilis
Diamond-Y
Balmorhea
Phantom

Garnbusia heteru:;hir
Gambusia gaigei
Gambusia geiseri

Balmorhea
Calpenter Hill
Phantom
Diamond-Y
Chandler Srping
Anson Spring
San Marcos

Gambusia speciosa
Gambusia afinis

Big Bend
Carpenter Hill
Phantom
Diamond-Y
Too Much Pond
Pecos
Clear Creek
Ft. McKavett
Dry Creek
700 Springs
function
Bat Cave
Fessenden
Middle Creek
San Marcos
Woman Hollering
Cost
Hi Island
Big Brown
Village Creek

20
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Map l. Sample localities for ffiusia populations. The insets are of localities too close togetl€r to show on
tln large map.
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ArprregETICAL LIsTTNG oF Ag sTRACTS

Arauiz-GenciArli; Rtnz-Cerrapos, G. goatrddcGcncer,uniwidadAst&m&Beiacdrranre,M6do)
Food habits of the killifish Fundulus tima (YailTant) in the San Ignacio oasis, Baia California Sur,
M6xico
IGYWO'RDS: feeding habits; San Ignacio oasis; San Ignacio; killifish; Baia California Sur; M6xico

ABSTRACT
The seasonal feeding habits of San Ignacio killifish Fundulus lima were studied in the oasis of San

Ignacio, B4a Califomia Sur. A total of 108 stomach contents were qr-ralitatively and quantitatively analyzed
during an annual ryde. The diet is composed of 16 prelrgroups. The most importanl prey groups (biomass
and frequenry of occurrence) were diatoms, filamentous green algaes and vascularplanl remains. Diet
composition was significantly similar anong size dasses (Schoener's overlap indei) as well as arnong
seasons. Fish prey were frequently observed in killifish specimens >35 mm SL.

RESUMEN
Se estudiaron los hiibitos alimenticios estacionales de la sar&nilla de la peninsula , Fundulus lima en el

oasis de San Ignacio, Baja California Sur. Se analizaron cualitativa y .o*.tlt u.ramente IOB contenidos
estomaceles durante un cido anual. l,a dieta est6 compuesta de 16 tipos de presas, siend.o los m6s
importantes en frecuencia y biomas4 las diatomeas, elgas verdes filamenlos". y ."*toi de plantas vasculares.
La composici6n de la dieta fue significativamente similar entre clases de talla (fndice de traslape de
Schoener) asf como entre las estaciones. Peces presa fueron frecuentemente observados en especimenes de

lima >35 mm LP.

AlroEnsEr.I, M. E. (Drc &Mm, r.s vcs., ND

!il"* regression model of the Devils Hore pupfish population, 1977-L99s
KEYWORDS: Devils Hole; California; Devils Hole pupfish; linear regression; population dyramics

ABSTRACT
Population counts of the Devils Hole pupfish (Cyprinodon diabolis Wales, 1930) made later than I

January 1977 were considered in the present study. The ffrst counts of the day (n:89) were found to be
most consistent if more than one count was made in the same day. When all the available first count values
were plotted qgainst time, a sine wave was apparent. Over 65% of the information in the ft:st counts data
set could be explained by a linear regression model which used the cumulative date as the trend line and
the sine function of the yearly cyde as the pre&ctive (independent) variables. The construction of this
relatively simple model allovvs determination of deviations from predicted size, and may idendfy the timing
of ecolqgical events that have a significant impact on the population. Examination of stand.ardized residuals
suggests that events in the early l98o's had a negative impact on pupfish population size, but that trend
is showing signs of reversal.

el presente estudio se consideraron t.ff":.ffJnoblaci6n del Devils Hole pupfis h (Clryrinodon
diabolis Wales, 1930) efectuados despu6s de enero Ot aelgzz. Los primeros conteo-s del dfal'tr:se; r.
observaron mds consistentes si mas de un conteo era efectuad.o al dfa. ALgraficar los valores de los primeros
conteos disponibles contra el tiempo, se obtuvo una onda sinusoidal. Arriba del 65% de la informaci6n en

23



DFC Pnccrrnll.ics - AifirABEncnL ustntc orAssrRAqrs

los iuegos de datos de los primeros conteos puede ser explicado por un modelo de regresi6n lineal, el cual
utiliza datos acumulativos como la linea de tendencia y U f,-40., seno d.el aclo anual como variables
(independientes) predecibles. La construcci6n de 6ste modelo relativamente simple permite la
deterrninaci6n de dewiaciones del tarnario predich4 ypuede identificar el tiempo d.e eventoi ".oi6gi"o* q,r"
tienen impacto significativo en la poblaci6n. Ia examinaci6n de residuales estandarizado, ,.,!"r. qrr"
a*t* a principio de los 80's tuvieron un impacto negativo en el tamaio de la poblaci6n de pupdsh, pero
la tendencia eslS mostrando ahora sefias de lo contrario.

BEnCI,f.fl\IO, A. P. (usDr, &,* of rrnd M.ne@L wi'@ Drt |ct)
Interdisciplinaqy team and ecosystem approach to manage habitat for a threatened {ish species,
desert dace Eremichthys acros
KEYWORDS: desert dace; ecoqrstem management and planning interdisciplinary planning Nevada

ABSTRACT
The Soldier Meadows area of the Bureau of lend Management's Winnemucca District is unique for

its combination of natural and cr:ltural resources. The area was previously dassified a Known Geothermal
Resource Area (KCRA). 

T. hot spring complexes within the area provide the only known habitat for a
federally listed threatened fish species, the disert dace Eremichthys icros. The area is also one of the few
habitets for basalt cinquefoil Paraz dlta basaltica. a federally liste d category I sensitive plant species. The area
encomPasset . 1+ array of prehistoric and historic sites. Soldiei Meadows is popular L a recreational
destination area- Most of the recreation use in the area is in the profmity of the rpri"gr and outflows that
support populations of desert dace. Livestock grazing has occurred in the "r"" ,irr." the late 1g0o's, and
at this time the area provides a portion of the winter pasture for the Soldier Meadows Allotment. To
address the multi-resource concems in the Soldier Meadow area an interdisciplina{y team was formed with
members from within and outside of the Winnemucca District of the BL."n of land Management.
P.relimingrl obiectives for management of the area are: I ) federal delisting of the desert dace, 2) rekoving
the possibfity of formal h:*S of basalt cinqrefoil as a threatened or endaigered species, 3) presendng and
protecting of the area's orltural resources, 4) integrating all resource rnanagement activities for the arJa, 5)
preventing resource degradation, 6) promoting interagency cooperatio., ior management and. research in
the area' and 7) prodding recreational and livestock gazi"g activities consistent wilth resource protection.

RESIILTEN
El 6rea de Soldier Meadows del Bureau of land Management en el distrito de Winnemucca es rlnico

Por su combinaci6n de recursos natruales y cultuales. El 6rea fue clasificado previamente como un Area
de Recr-fsos Geotermales Conocido (KGRA). El complejo de manantiales de ag,r.s termales dentro del6rea
Proveen ei fnico h6bitat conocido para una especie de peces enlistada "o*o lrn"r, azadapor la federaci6n,
el desert dace Eremichthys acros. El rirea es incluso *,o de los pocos hdbitats para Poantilla basaltica, vna
esPecie de planta muy sensible enlistada en la lista federal en categoria 1. El rirea encierra un rico arreglo
de sitios prehist6ricos e hist6ricos. Soldier Meadon' es popular "o*o ,* Srea de destino recreacional. l^a
mayorfa del uso de recreaci6n es en las proximidades ae los manantiales y las corrientes que soportan las
poblaciones del desert dace. El pastoreo por ganado se ha dado en el drea desde finales de los igoo'r, y "
la fecha, el 6rea Provee una porci6n del pasto invernal de Soldier Meadow. Para dirigir los recurios
concemientes a 6sta *?1 

f form6 un equipo interdiciplinario con miembros internos y exernos del Bureau
?ll"ttd lr4lrnagernent del Dstrito de Winnemucca- Los objetivos preliminares para ei maneyo del 6rea son:
I ) quitar de la lista de amenazada al desert dace, 2) eliminar la posibilidad de enlistar formalmente del
basalt cinquefoil como una especie amenazada o en peligro, 3) pieservaci5n y protecci6n de los recursos
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culturales del 5rea, 4) integraci6n de todas las actividades de maneio de recursos en el irea, 5) prevenci6n
de degadaci6n de recursos, 6) promoci6n de cooperaci6n entre agencias para maneio e investigaci6n en el
furea, y 7) proveer actividades recreacionales y de pastoreo de ganado consistentes y corr 6nfasis en

de recursos.

BROUOE,n, M. I.'; HOppNaCfg, T. L. (Roor*.Bnrd;ArirmGarcurcFtshD.o'tn*E,Flagstsg,Aa
Distribution and prevalence of the Asian tapeworm, Bothriocephalus acheilognathi, in the Colorado
River and its tributaries, Grand Canyon
IGYWORDS: Asian tapeworm; Cjorado River; Grand Canyon

ABSTRACT
The Asian tapeworrn, Bo*nocephalus arheilognathi, was introduced into the United States via imported

grass ca{P in the early 1970's. It has since become well established in t}re southeast and mid-south "t d hrt
been recently found in the southwest. The definitive host in the life qycie of B. acheilognathi is grprinid
fishes and therefore, is a potential threat to the federally endangered humpback chub,-Grln grpha',in the
Colorado River, Grand Canyon. In past studies, Arizona Game and Fish Department has found that
humpbadc chub in the little Colorado River (LCR) were infested with the Asian i"p"*o.rrr. However, the
coldwater of the mainstem Colorado River may be limiting their expansion beyond the LCR This study
was conducted to determine the prevalence of. B, a&eilqnathi in two cyprinid firh"r, fathead minnows,
Pimephala pramelas, and speckled dace, Rhinichilrys osculw, and determine if it has expanded its distribution
to sites outside of the ICR Preliminary data from 1994 show that 54% of the humpback c1.ttb, 2T% of the
speckled dace, and 696 of the fathead minnows that were caught were infestea witf, the Asian tapeworm.
All infested humpb_adc chub were caught in a l5-mile stretch o1 th. Colorado River iust downstre^am from
the mouth of the LC& the likely source of their infestation.

RESTI?I{EN
ElAsian tapewomr" Bokrimephahs a&eilognathi. fue introducido en Estados Unidos via importaci6n de

grass carP a principio de los l97o's. Desde entonces se estableci6 en el sureste y parte central sur y
recientemente se encontr6 en el Suroeste. El hospedero definitivo en el ciclo de vida de-&. arheilognathi sin
los peces 

ferini{1f for ello, es una arnenaza potencial para el charalito iorobado, Gth cypha cJnsiderad.a
amlazada por la federaci6n en el Colorado River, Grand Canyon. En estudios anteriorei Arizona Game
and Esh Department encontr6 que el charalito jorobado en el Little Colorado River (LCR) estaba infestado
con el Asian taPeworm- Sin embargo, el agua fria de la corriente principal del Colorado River puede estar
limitando su e4pansi6n a trav6s del LCd Este estudio se efectu6 para determinar la prevalincia de B.
arheilagnathi en dos especies de ciprinidos, los fathead minnows, Pimephal"es promelas,y el speckled dace,
RhitrichthYs osculus, y determinar si ha e4pandido su distribuci6n a sitios fuera del LCR Los datos
preliminares de 1994, muestran que el S+S6 de los charalito iorobado, 27% delos speckled dace, y el 6%
de los fathead minnows, capturados estaban infestados con el Asian tapeworm. Todos los charalito
iorobado infestados fueron capturados en un tramo de 15 millas del Colorado River aguas abajo de la boca
del LC& la que parece ser la fuente de su infestaci6n.
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BYERS, S.'; WEnpON, S. |.; WfffEnS, D. L. (Nc'drsbr€o6a,u.s.Fi.hurdwrldrrfcs6d.r,R@r.ivl
Fish species of special concern in northern Nevada
I(EYWORDS: Special concern; native fish; status; Nevada

ABSTRACT
Of the 34 native fish species of special concern in Nevad+ 15 occur in the unique habitsts of northern

regions of the state. Induded are one sucker, two chub, six tui chub, I culthroat trout, two redband trout,
bull trout' relict- dace, and one speckled dace. Ten of these fishes are each restricted to only one valley.
Unlike many of the species of special concern in southern Nevada, these fish species occur in non-thermal
'waters. Little is known about the current status of these fishes.

RJgSLftTElV
De las 34 especies de peces nativos de inter6s especial en Nevada, 15 ocurren en hdbitats rinicos de las

regiones nortefras del Estado. Se induyen: un sucker, dos chub, seis tiu chub, un cutthroat trout, dos
redband trouts, bull trout, relict dace, y r:n speckled dace. Dez de 6stos peces estdn restringidos finicamente
a wr valle. A diferencia de muchas de las especies de inter6s especial que ocurren en el sur de Nevada, dstas
esPecies de Peces ocurren en a$las no termales. Poco se conoce acerca del estitus actual de 6stas especies.

CanuIcrregl, G. I.'; IrNsEN, B. L.; W[uaiusoN, J. ff. tclc.sdtrrct.*Ehcd6rcdmro6,csrs-McNFH&rc
U. S- Firh sd Wildtfc Sob, Mm, NM: BLj urd JHW - Sottwatsr Fgtrrro Tcdudory Cota . DqtE NFH&IC, U. S. Ftrh gd Wildlife Swb, Dc4 NM)
Production and translocation of fishes: hazards and risks assessed and addressed?
I(EYWORDS: Translocation;production;hazards;risks;hatcheries

AtsSTRACT
'Translocationn is yet another way to communicate the idea of moving fish from one place to another.

Generally, translocation implies direct location to location transfer, although transfer ?rom location to
hatchery to location is sornetimes induded. Hazards and risks, real and theorized, have been identified in
production and translocation of fishes, especially when hatcheries and threatened or endangered fishes are
involved Potential genetic hazards associated with traditional hatchery production methods include
population extinction, loss of genetic variation within and among populations, and domestication selection.
Identification of these potential hazards on hatcheries and their perceived risks has caused'concern within
the conservation cornmunity. Consequently, hatchery propagation and reintroduction using hatchery fish
has become less popular as a management tool for recoveqy purposes. Skepticism remains in spite of
successful efforts to remove hazards and minimize risks through systematic implementation of modern fish
culture practices. The response of some conservation rnanagers has been to discard hatcheries as a tool and
focus on direct location to location transfers. Weak on supporting evolutionary theory and concepts, these
"altemative" nunagement efforts may actually increase the risk of genetic hazar.l! to the target populations
beyond that of more controlled management methods. On the other hand, fish spawned and reared under
controlled conditions can provide, in some instances, product quality superior to that provided by
alternative methodologies. New production methods are also being investigated to address concerns
regarding environmental effects on fish physiolory and behavior. Examples will be presented to encourage
a more systematic approach to hazard evaluation and risk reduction in management plans and activities.

RES[,T1UEI\T
"Traslocaci6n" es tambi6n otra manera de comunic:r la idea de mover un pez de trn lugar a otro.

Generalmente, traslocaci6n implica moviemient de una locaci6n directa a otra, sin embargo transferir de
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locaci6n a criadero a locaci6n puede induirse algunas veces. l,os peligros y riesgos, actuales y te6ricos, tiene
que ser identificados en la producci6n y traslocaci6n de peces, especialmente cuando se trabaia con
criaderos, especies amena"adas o en peligro de extinci6n. los peligros gen6ticos potenciales asociados con
m6todos de producci6n en criaderos tradicionales indtryen extinci6n de la poblaci6n, p6rdida de variabilidad
gen6tica dentro y entre poblaciones, asf como la selecci6n para la domesticaci6n. [,a identificaci6n de 6stos
peligros potenciales sobre los criaderos y sus riesgos consecuentes han causado inter6s dentro de la
comunidad conservacionista Consecuentemente, la propagaci6n en criaderos y reintroducci6n usando peces
de criadero se est6 haciendo menos popular como herramienta de maneio para prop6sitos de recuperaci6n.
El escepticismo perrnanece a pesar de esfuerzos satisfactorios para eliminar peligros y miniminizar riesgos
a trav6s de la implementaci6n sistemitica de modernas pr6cticas de cultivo de peces. l^a. respuesta de
algunos maneiadores de conservaci6n ha sido descartar los criaderos como una herramienta y se enfoca en
un movimiento directo entre locaci6nes. D6bil en cuanto a apoyo de la teoria evolucionaria y sus conceptos,
6stos esfuerzos de manejo nalternativosn pueden actualmente incrementar el riesgo de peligros gendticos a
poblaciones mas que otros m6todos de maneio controlado. Por otro lado, los peces que desovan y se crian
bajo condiciones controladas pueden proveer, en algunas instancias, productos de calidad superior a la
proporcionada por algunas metodologfas alternativas. Nuevos m6todos de producci6n esLin siendo
investigados para dirigir intereses referentes a efectos arnbientales sobre la fisiologia y conducta de los peces.
Ejemplos pueden ser presentados para reforzar un esfuerzo m5s sistemStico para evaluaci6n de peligros y
reducci6n de riesgos en actividades y planes de maneio.

CrutOS, M. R.; CLqRKSON, R. W. gac-e,**crmandFlshDcpemrReerrhBnl*uPhenbrAZRwc.u.s.&rouofRcdmtiqr,
Eruirentd Rarc Merngmt Div'ri4 Phenl& AZ)

Temperature effects on swirnming performance of larual and irrvenile Colorado squawfish:
implications for survival and recovery in the Lower Colorado River Basin
KEYWORDS: Colorado squarvfish; prolonged swimming; fatigue velocity; temperature effects; larval;

iuvenile; Glen Canyon Dam; Arizona; Lower Colorado River Basin

we determined prolonged swimmin*.otff:fin:ld two larger age classes of juvenile Colorado
sqnawfishPfi&duilus lucius aL 10, 14, and 20'. Fatigue velocity (FV50, crny's) increased significantlywith
both water ternperature and fish length. Differences in swimming ability between t0 and 14" became less
pronounced as fish l*gth increased but differences remained substantial between these and 20" swimming
experiments for all age dasses tested. Our results indicate that cold hypolimnetic releases and daily
fluctuations in discharge from Glen Canyon Dam, AZ, could significantly reduce prolonged swimming
ability of young-of-year Colorado squaw{ish.

RESt/ZvtEN
Determinamos ia habilidad de nado prolongado de larvas y dos grandes dases de edad de juveniles de1

salmon blanco, Pgtdruheilus lucius, a temperaturas de 10, T4y 2O'. I^a velocidad de fatiga (FV5O, crnr/s) se
increment6 significativamente tanto con la temperatura del agua asi como con el largo del pez. I,as
diferencias en habilidad entre los l0 y 14' se vio menos pronunciado al irse incrementando la longitud del
pez, Pero las diferencias permanecieron substanciales entre 6stas y los experimentos de nado a 2O" parc
todas las dases de edad examinadas. Nuestros resultados indican que la liberaci6n hipolimn6ticas frias y
las fluctuaciones diarias en las descargas de Glen Canyon Dam, AZ, pueden significativamente reducir la
habilidad de nado prolongado en iuveniles de un aflo del salmon blanco.
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Cowrngnes-Bar-ogRAs, S.'; LozAI.Io-VIuI{o, M. oE L. 1sce**,*"or*.{qsuNd{r.N.L,M6aco,Mlv-L$otrtcro
dc Ictidogia FE lrrd & Clcds Bld6gt6, UANL SuNicdlg, N.L, MAdo)

Survival status of the Sandia and Potosi Valleys'-endemic pupfishes and crayfishes from the
Mexican plateau in Nuevo l-e6n, M6xico, with comments on extinct snails
I(EYIA/ORDS: fishes;crayfish;extinction;Mexico;biodiversity

ABSTRACT
Elploration of the arid S\4/ Nuevo h6n, M6xico has revealed the extinction of a number of recently

described nerv species of living pupfishes and crayfishes, and extinct snails from isolated springs, as follows:
Charco Palma: Clryrinodonbngidorsalis, discovered 1984, ex[inct L994. Ia Trinidad: C. inmemoriam end
cra;rfish, discovered 1984, extinct 1986. CharcoAzul: C. veronicae and crayfish, discovered 1984, barely
surviving in L994; the snails Valvata beltani and Valvaa sp. were exlinct when discovered. I^a Presa: C.
ceciliae and crayfish, discovered l9BB, extinct 1990. Potosi: Megupsilan aporut and Cyprinodon alvarezi
discovered between 1948 and 1961, almost extinct 1994. Exinction was rapid due to depletion of aquifers
for agrio:ltural needs, which is irrational, not sr:stainable, and illegal. Conservation of this biodiversity, and
the agriorlture, needs regional management of the geohydrological basins. Also needed is a better
interaction of scientists and technicians of the several disciplines on biodiversitlr - conservation -
development and the other stakeholders in order to attain true sustainability.

RESLNUEN
l^as exploraciones del Srido suroeste de Nuevo I-e6n, M6dco, han revelado la extinci6n de un nimero

de especies reci6ntemente descrit:s, de peces cachorritos y acociles vivientes, y c:racoles extintos, de
manantiales aislados, como sigue: Charco Palma: Clryrinodatlangidorsalis, descubrimiento 1984, extinci6n
L994. IATdnidad C- inmcmorian yacocil, descubrimiento 1984, extinci6n 1986. CharcoAzul: C. veronicaz
y acocil, descripci6n 1984, sobreviviendo en 1994; los extintos caracoles Valvata beltrani y Valvaa sp. fueron
descubiertos como conchas secr.". La Presa: C. ceciliae y acocil, descubrimiento 1988, extinci6n 1990.
Potosi Megupsibn aporu:t arrdCypinodon alvarezi descubrimientos de 1948 a 1961, casi extintos 1994. I as
extinciones han sido r6pidas a consecuencia de un abatimiento creciente de mantos acuiferos para fines
agricolas, irracional, no sustentable e ilegal. I-a conservaci,6n de 6sta biodiversidad, y de la agricultura,
requiere de maneio regional integral de las cuencas geohidrol6gicas. Se requiere mayor interacci6n de
cientificos y t6cnicos de todas las disciplinas relacionadas con biodiversidad - conservaci6n - desarrollo para
alcanzar la sustentabilidad-

CoNrnEnes-BerogRAs, S " 1ao**"oo.r dc. su Nicdlr, N.L. M6do)
Mexican Rio Grande Area Coordinator Report - status of some fish communities and
environmental legislation
KEYWORDS: M6xico; Chihuahua; drought; pollution; environmental; legislation; sequia;

contaminaci6n; legislaci6n

ABSTRACT
The long lasting recent drought in northeastern M6xico had a strong impact on Chihuahuan Desert

fishes. Several localities in Chihuahua had been monitored from 1963 to the late l98o's, reporting
reductions of the fish communities averegrng 57.796. Several of the Chihuahua-Durango localities were
visited in May, 1995, finding the rivers completely dry Estaci6n Sauz, Rfo Florido at )imenez, Rfo Nazas
across from Torre6n, Rio Carmen near Ahumada. Other localities had been converted into sewage canals
and have no fish, such as Rfo Chuviscar at Chihuahua, and atAldama-

The Federal Government of Mdxico organized a nation-wide series of public hearings as the basis for
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updating environmental legislation. The proposals have been abtrndant, especially at the extremes: from
stronger rules and enforcement, a position of ecologists and citizens, to an easement of rules, and
suppression of all ecological requirements in view of the economic crisis and social needs, supported by
industrialists and non-biologists. The social dash will be strong when the new legislative proposal is
processed in late 1995, or eariy 1996.

RESLT^lfEN
I^a sequfa permanente reciente en el Noreste de M6xico ha tenido un fuerte impacto sobre los peces

del Desierto Chihuahuense. Varias localidades en Chihuahua han sido monitoreados desde 1963 hasta
finales de 1980's, reportando reducciones de comunidades de peces promediand.o 57.796. Varias localidades
en Chihuahua y Durango fueron visitadas en mayo de 1995, encontrando los rios completamente secos:
Estaci6n Sauz, Rio Florido en Jimenez, Rio Nazas cerca de Torre6n, Rio Carmen cerca de Ahumada. Otras
localidades han sido convertidas en canales de desagties y no presentan peces, tales como el Rio Chuviscar
en Chihuahua, y en Aldama.

El Gobiemo Federal de Mdxico organiz6 una serie de audiencias pfblicas como una base para actualizar
la legislaci6n arnbiental. L,as propuestas han sido abundantes, especialmente en los extremos: desde reglas
fuertes yvigilancia una posici6n de ecolqgistas y ciudadanos, hasta una debilidad de reglas, y una ,opr"r16.,
de todos los requerimientos ecol6gicos en vista de la crisis econ6mica y necesidades sociales, apoyado por
industriales y no-bi6logos. El conflicto social serS mas fuerte cuando la nueva propuesta legislativa sea
implementada a finales de 1995, o inicios de 1996.

COtWgnSErY. I('; FIeWfOlS, C. P.; YIi^DEZTR. cvrcoucpH-DcpemrorFbhaicerdWldlirc,utrhsrat uni@ity,rageaur;
R\/- BkYWctlrc, Logr& (ID

The effects of Interim Flow Management on subadult humpbaclc chub habitat in the Colorado River
through Grand Canyon
KEYWORDS: humpbad< chub; subadulq geomorpholory; shoreline; habita! discharge; base flow;

Grand Canyon

ABSTRACT
We examined subadult (less than 20O mm TL) humpback chub Gth rypha densities along i5 miles of

the Colorado River in Grand Canyon to identify relationships between geomo.pholog', hatitat use and
Glen Canyon Dam florv operations. We categorized shorelin" n"Uit"t basfd or, g"o*otpholory. We then
measured physical habitat Parameters of velocity, depth and cover along all shoreline types over the range
of Interim Flow Operations (B,0OO to 20,000 cfs) to determine if habitat changes with discharge.

. Although cover, depth and velocity were significantly related to subadult humpback chui presence,
they oplained very little of the overall variation in subadult humpback chub densities. This variance may

!e partially erylained by a significant relationship of discharg" *i* habitat quality. We found that cover
decreased with increasing discharge, whereas depth and rr.t"Aty increased- These results suggest that
habitat quality decreases with increasing discharge.

Historically, basg florvs ranged from l,OO0 to 5,000 ds. Both preferred alternatives of the Glen Canyon
Dam Environmental Impact Statement require base flows .*gi.tg between 8,0O0 and 20,000, nearly an
order of magnitude higher than pre-dam base flows. Impacts from the reduction of peak flows have been
thoroughly assessed in regulated rivers; however, "..ording to our results, artificially high base flows may
actually limit habitat quality in Grand Canyon. t"*"ro,-*"pApERcoMpETrroRI
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RESLNWENT
Examinamos densidades de subadultos (menos de 2QO mm LT) de charaiito iorobado Gtla cypha alo

largo de 15 millas del Colorado River en el Grand Canyon para identificar relaciones entre la geomorfologia
uso de hibitaty operaciones de flujo de la Presa Glen Canyon Darn Categorizamos el hibitat de la linea
de playa basado en la geomorfologia. Medimos despu6s parimetros fisicos de h6bitat de velocida4
profundidad y cobertura a lo largo de todos los tipos de linea de playa sobre un intervalo de Operaciones
de Flujo Interino (8,000 a 20,0O0 ds) para determinar si existen cambios con la descarga-

Aunque la cobertr:ra, profundidad yvelocidad fueron significativamente relacionadas a la presencia de
subadultos de charalitoiorobado, estos explicaron muypoco de todalavariaci6n general en las densidades
de adultos del charalito jorobado. Esta varianza puede ser parcialmente explicada por una significativa
relaci6n de descarga con la calidad de hdbitat. Encontramos que la cobertura decreci6 con el incremento
la descarga, en cambio la profundidad y la velocidad incrementaron. Estos resultados sugieren que la
calidad de hibitat decrece con el incremento en la descarga

Hist6ricamente, los flujos base fueron desde I,OOO a 5,0O0 cfs. l^as dos alternativas preferirte" de la
Manifestaci6n de Impacto Ambiental de la Presa Glen Canyon Dam requieren de flujos base desde 8,0OO
y 20,00O, cerca del mismo orden de magnitud mi.s alto que las descargas base antes de la construcci6n de
la presa. Los impactos por la reducci6n de los mdximos fluios han sido ampliamente evaluados en rios
regulados; sin embargo. de acuerdo a nuestros resultados, flujos base artificialmente altos pueden
actualmente limitar la calidad de hibitat en el Grand Canyon. tpepeI. srruprANnr" cor"pgnpon^r pREMro r{uBBst

cROWt, T. A.'; LENrSCrr, L, D.; TrroupsoN, P.; CovygnsE, Y. grec.u.i stat uni@ity,Lo84ur;LDL,pr.rd
YC - Utrh Drvirim of Wildltfc Rare, Sdt L.kc Ctry, LIf)

Ecological aspects for the reintroduction of bonytail Gila clegans in the upper basin of the Colorado
River
I(EYWORDS: reintroduction; bonyail; Gila ebgans; ecolog4 physiologc competition

ABSTRACT
Since their virtual extirpation from the Upper Colorado River Basin, very little research has been

conducted aimed at understanding the basic ecological requirements of bonytail needed for successful
reintroduc[ion. Or:r research has been designed to begin to elucidate such requirements with a specific focus
on flow, substrate and food needs and the possible ontogenetic shifts associated with habitat use and
competitive interactions with nonnative fish species. These studies are being performed in large, artificial
strearns located at the USU/BOR/UDWR Endangered Fish Experiment Station, located on the Utah State
University campus. Results of our experiments suggest that physiological responses to flow regime, such
as changes in the proportion of white and red musde fibers and their diameters occur very quickly with
minimal flow training in young bonytail resulting in individuals that have greatly enhanced swimming
abilities. Individualt th.t have uniergone three months of training in intermittent flow (0.07 rr/sj
selectively inhabit higher velocities in stream channels and feed exdusively in high flow, high turbulent
habitats. These changes result in significant reductions in niche overlap with red shiners. Bonytail that
have undergone flolv training spend a large proportion of their time near tlte substrate in high velocity, high
turbulent areas, feeding on drifting organisms while red shiners shovv a preference for lower velocity habitats
feeding mainly from the mid-water and surface. We discuss these and other ecological considerations that
need to be incorporated into reintroduction plans associated with endangered fish species.

R^ESL4VTEN
A partir de su virtual extirpaci6n de la Upper Colorado River Basin, muy poca investigaci6n se ha

conducido para conocer los requerimientos ecol5gicos b4sicos del charalito elegante necesarios para su
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reintroducci6n edtosa. Nuestro estudio ha sido diseflado para iniciar la elucidaci6n tales requerimientos

con uin foco especifico sobre el flujo, substrato y requerimientos de alimentaci6n y los posibles cambios
ontogen6ticos asociados con el uso de h6bitet e interacciones competitivas con peces no-nativas. Estos
estudios estSn siendo efectuados en corrientes artificiales grandes localizadas en la Estaci6n Experimental

de Peces en Peligro de Extinci6n USUEOR/UD\AIR localizado en el Campus de la Universidad Estatal de
Utah. Resultados de nuestros experimentos sugieren que respuestas fisiol6gicas al rdgimen de fluio, tqlsg
como cambios en la proporci6n de fibras musculares blanc"s y roias y sus &6metros ocurren muy pronto
con un minimo entrenamiento de fluio en iuveniles resultando en individuos que han desarrollado buenas
habiiidades de nado. Individuos que han permanecido tres meses en entrenamiento en fluio intermitente
(0.07 m/s) habitan selectivamente velocidades mas altas en canales de corriente y se alimentan
exdusivamente en h6bitats de corriente fuerte y alta turbulencia. Estos cambios resultan en reducciones

significativas en sobrelapamiento de nicho con las sardinitas roias. Charalitos que han permanecido en
entrenamiento de corriente duran una gran proporci6n de su tiempo cerca del substrato en 6reas de albs
velocidades y alta turbulencia, aliment6ndose de organismos acarreados mientras que las sar&nitas rojas
muestran una preferencia por hSbitats de menor velocidad alimentSndose principalmente en media agua
o en la superficie. Discutimos estas y otras consideraciones ecol6gicas que requieren ser incorporadas en
los es de reintroducci6n asociados con este Dez en peligro de extinci6n

DtCfgnSON, B. R.'; VttrlYARD, G. L.; WEgg& L. A.; HARGIS, M. T. @cparumtorBioro6', unimityorNards. RcD
ND

Effects of acclimation regime on survival of Lahontan cutthroat trout, Oncorhlnchus clarki hcnshawi,
to conditions in Walker Lake
I(EYWORDS: Walker l.ake; cutthroat trout; salinity; stocking acdimation

AJ.STRACT
Walker Lake is an endorheic terminal lake fed by the Walker River. This stream has been subiecl to

high rates of water diversion for irrigated agriculture during the past BO years. As a result of this, lake levels
have dedined dramatically, and the dissolved solids (TDS) content of the lake has increased to very high
levels. In 1994 TDS leveis reached approximately 13,000 mg&. Also at that time stocking of fingerling
crrtthroat trout was largely r-rnsuccessful with approximately 95-96% mortality being observed in test groups.
Because lahontan cutthroat trout support an important hatchery-maintained sport fishery in the lake, these
high mortality rates prompted state and federal agencies to consider suspending stocking of Walker [^ake.
To address this problem, we have initiated a series of laboratory studies of I-ahontan cutthroat survivorship
to a range of concentrations of water from Walker lake and under various acdimation regimes.
F,>rperimental acdimation'of lahontan crrtt]roat trout in B".rnid la.ke water or water intermediate in solids
concentration between Walker lake and the conditions in the hatchery dramatically increased suwivorship
of fingerlings subsequently eryosed to Walker I-ake water. Longer acdimation periods also result in higher
survivorship. tHUBBs srr.rDENT pApER coMpETrroRl

RESUMEN
El lago Walker es un lago terminal endorreico alimentado por el Rfo Walker. Este arroyo ha sido

objeto de altas tazas de uso de agua para agricultura de riego durante los pasados 80 anos. Como un
resultado de esto, los niveles del lago han dedinado dramSticamente, y el contenido de s6lidos disueltos
(CSD) del lago ha incrementado a niveles muy altos. En 1994 los niveles de CSD alcanzaron
aproximadamente l3,OO0 mg&. Tambi6n durante ese tiempo la siembra de alevines de trucha cuello
cortado fue significativamente inexitosa con aprodmadamente 95-96% de mortalidad siendo observada en
gruPos prueba. Debido a que la trucha de cuello cortado soporta una importante pesqueria deportiva
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mantenida Por una gania en el lago, estas altas tazas de mortalidades promovi5 que agencias estatales y
federales consideraran suspender la siembra en el Lago Walker. Para resolver este problema, iniciamos una
serie de estudios en laboratorio de sobrevivencia de truchas cuello cortado de l^ahontan a un intervalo de
concentraciones de agua del bgo Walker y bajo varios regrmenes de adimataci6n. le dimataci6n
eryerimental de esta trucha en agua del I^ago ryr"rnid o agua intermedia en concentraci6n de s6lidos entre
el Lago Walker y las condiciones en la gania increment6 dram6ticamente la sobrevivencia de alevines
subsecuentemente expuesto a agua del Lago Walker. Periodos largos de adimataci6n tambi6n resultaron
en una alta sobrevivencia. Ire,per esruprlNnr coMpsnponAl pREr,qo HUBgsl

DOUCI-aS, M. R.'; DOUCIaS, M. E. (DcpcZodcsrirdMqwArimsutrutti@iry,T@F,Az)
Ontogenetic allomet{y in t}re endangered gprinid fish, GiIa cypha
KEYWORDS: humpback chub; Little Colorado River; morphometrics; allometry; ontogeny

ABSTRACT
Gih gtpha (humpback chub) is an endangered grprinid fish restricted to tight, canyon-borrnd reaches

of the Colorado River and its tributaries in western North America. It reaches greatest abundance in the
Little Colorado River (LCR), a tributary of the Colorado in northern Grand Canyon. This study (a)
quantified shape change in this ryprinid as a function of ontogeny, and (b) tested the hypothesis that
development of the nuchal hump occurs rapidly duing maturation. During May/June 1994, 230 chub
(85-336 mm SL) were netted, filmed, and released unharmed in the LCR Images were grouped into 12
growth stanzas (n:9-3O; mean:18). For each image, &y coordinates were digitized for 27 landmarks; 70
inter-landmark distances were also derived. PCA and sheared PCA of distance data showed a strong
relationship between shape variation and overall body size. Procrustes superposition of coordinates
demonskated localized shape variation, and was used to produce mean forms for each growth stanza.
These, in turn, were compared using relative warp analysis (RWA). Results indicate that nuchal
development (a characteristic of this species) is accomplished gradually over time, and is not the product
of a growth spurt at any particular point in the ontogenetic trajectory.

RESLft4tEN
Gila ypha (draralito iorobado) es un pez ciprinido en peligro de extinci6n restringido a cabeceras del

Colorado River Canyon y sus tributarios en el Oeste de Norteam6rica. Alcanza su mayor abundancia en
el Little Colorado River (LCR), un tributario del Colorado en el norte del Gran Canyon. Este estudio (a)
orantfic6 carnbios de forma en este cyprinido como una funci6n de la ontogenia, y (b) probar la hip6tesis
que el desarrollo de la joroba nucal ocurre r6pidamente durante la maduraci6n. Durante mayoJunio de
1994, 23O charalitos (85-336 mm LP) fueron colectados, filmados, y liberados en el LCR l-,as im6genes
fueron agrupadas en 12 estadios de crecimiento (n:9-30; promedio: l8). Por cada imagen, se digitalizaron
las coordenadas & y, para 27 mojoneras; 70 distencias inter-moioneras fueron tambi6n derivadas. Los datos
PCAy PCA recortados de distancia mostraron una fuerte relaci5n entre la variaci6n de la forma y el tamaflo
general del cuerpo. la supelposici5n de procrustes de coordenadas demostraron variaci6n localizada en la
forrna, y fue usada para producir formas medias para cada estadios de crecimiento. Estas, en turno, fueron
comparadas usando trn anSlisis de envoltura relativo (RWA). Los resultados indican que el desarrollo nucal
(una caracteristic: de esta especie) es alcanzada gradualmente en el tiempo, y no es producto de un
repentino crecimiento en alg6n punto en particular en la trayectoria ontogen6tica.
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DOUCIaS, M. E. 
'; 

MARSH, P. C. (MED.DcprZodqF/erdMucurpclr{-crnrgfcEplmsurdto,Artassnrurtrcrg,Tcapc,Az)

Seasonal and yearly population estimates for Catostomus latipinnis and Pantosteus discobolus
(Teleostei, catostomidae) in trre Grand canyon region of Arizona
KEYWORDS: flannelmouth sucker; bluehead sucker; population; estimation; Little Colorado River

AJ.STRACT
As a result of habitat disturbance by modern humans, four indigenous big-river fishes of western North

America fPg&&eilus lzcrru (Colorado squawfish), Gth ebgms (bonytail chub), Gtla rypha (humpba& chub),
and\yrat&n tdanus (razorba& sudcer)] are federally listed as endangered. A fifth [GiIa robusa (roundtail
chub)] has been proposed as a candidate for such listing, and a sixh fCansnmus insignis (flannelmouth
sucker)] is under scrutiny. A seventh lPantosteus d.iscobolus (bluehead sucker)] is believed secure. Life
histories are enigmatic for the majority of these fishes, and their densities in most tributaries are relatively
nnknorvn. During l99L/95, adult flannelmouth and bluehead su&ers were netted, PlT-tagged, and released
unharmed on a monthlybasis at three locations within the Uttle Colorado River (LCR), a tributary of the
Colorado in the Marble Canyon region of northern Grand Canyon. Ta{recapture data were used to
generate seasonal and yearly population estimates based on an open-population model dlowing for
immigration, emigration, and ontogeny. Esdmates were normalized by fishing effort and compared by
season and year within- and between-species. Within-species variance in population estimates is a reflection
of longevity, while between- species differences are related to life history.

RESLTMEN
Como un resultado del disturbio de h6bitat por humanos modernos, cuatro peces indigenas de rios

grandes del Oeste de Norteam6rica I Pycho&alus lzcrru (salmon blanco), GiIa elegans (charalilo elegante),
Gih Epha (charalito iorobado) Xyradren truanus (matalote iorobado)] estSn enlistidos a nivel federJ como
en peligro. Un quinto l(Gila robusta (charalito aleta redonda)] ha sido propuesto como candidato para esta
categorfa, y un sexto [(Catostomus insignk (matalote boca de franela)] esta baio revisi6n. Un s6ptimo
f(Pannstzus djsnbolus) (matalote cabeza azul)] se cree que est6 seguro. l,as etapas del ciclo de vida de la
mayoria de estos Peces se desconocen y sus densidades en la mayoria de los tributarios son relativamente
desconocides. Durante 1991/95, se capturaron y marcaron con PIT adultos de matalote boca de franela y
matalote cabeza eu:d,y se liberaron sin dano mens.ralmente en tres localidades dentro del Little Colorado
River (LCR), tur tributario del Colorado en la regi6n de Marble Canyon en el norte de Grand Canyon. l,os
datos de marcadc/recaptura se utilizaron para generar estimaciones poblacionales estacionales y anuales
basados en un modelo de poblaci6n-abierta fermitiendo la inmigraci6n, migraci6n y ontogenia. las
estimaciones se normalizaron por medio del esfuerzo de pesca y se compararon por aflo y por estaci6n
dentuo y entre especies. I-a. varianza intra-especies en la estjmaci6n pobiaaonal es un iefleio de la

e eipecies se relaciona con los ciclos d.e vida.

DowuNc, T. E.'; Tlnnrrs, C. A.; NAvton, G. I. P. (Dcprmorzodosr,Ariastetcunrreity,rdpc.Az)
Evolutiona{y genetics of. Gita based on mitochondrial DNA restriction site and sequence data: a
progress report
KEI"WORDS : Gihtaxonomy; mtDNA; cytochrome b; restriction sites; evolutionary genetics

ABSTRACT

f1,rec-ent years' researchers have invested considerable effort studying members of the genus Gila,

.Y:"ly 
those-species sitr:ated in the mainstem Colorado River (Glk grphi, C:ilo elcgans, Gila robusu). Herewe discuss preliminary data from the third and final portion of the Gila Taxonlmy Project [analysis of

, , f . - r

&:.-
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mitochondrial DbIA (mtDlrIA) variation] designed to provide information on past and present levels of
hybridization among these taxa and evolutiona.qy relationships among these and other members of the
genus. The qytochrome b gene was sequenced from representatives of several members of the genus and
outgroup taxa Computer searches of sequences from G. Who, G. robusw, and G. elcgans identified a series
of restriction en4/rnes which diagnosed mtDNA type and were used to survey a large series of samples
collected throughout the Colorado River basin. NITDI{A species type was almost always consistent with
field identification in lower basin samples; however, most specimens collected from the upper basin,
induding marry individuals identfied as G. robusa, had C. gryira mtDNA Rarely, individuals with G. elegans
mtDlr{Awere found, raising the possibility that this species is still present in the upper basin. Phylqgenetic
analysis of grtochrome b sequences provided limited resolution of relationships among these species;
however, some interesting groupings were strongly supported. Gila rypha and G. afraria were for:.nd to be
dosely related, a result consistent with past hybridization of these taxa previously hypothesized from
restriction site d.ata. All samples of G. robusa from Nlexico (six populations) were very different from
morphologically similar individuals of this species collected in the U.S. These results might indicate that:
l) G. robusa has also been influenced by past hybridization, 2) this morphologr represents a shared
primitive phenotype, or 3) these morphological features have evolved multiple times in this lineage.
Sequences of more rapidly wolving mt genes (ND2) will be used to more dosely exarnine past hybridization
and population structure within species throughout the basin.

RES{rWtEN
En aios recientes, los investigadores han invertido considerables esfuerzos en esludiar a los miembros

del gdnero GiIa, especialmente aquellas especies situadas en el Rio Colorado (Giln rypha, Gila elegans, Gila
robusta). Aquf discutimos datos prelirninares de un tercio y la porci6n final del Proyecto Taxonomia del
g6nero Gk[(anfisis de lavariaci5n del ADN mitocondrial (ADNmt))] disefrado para proveer informaci6n
de niveles presentesypasadol de hibridizaci6n enke estos taxaylas relaciones evolutivas entre 6stos y otros
miembros del g6nero. Se secuenci6 el gen del citocromo b a partir de elementos representativos de varios
miembros del gdnero y un Brupo externo. Por medio de busquedas en computadora de las secuencias
provenienLes de G. Wha, G. robusa y G. el"egans se identificaron una serie de enzimas de restricci6n las
cuales diagnosticaron un tipo de ADNmt y fueron usadas para investigar una serie grande de muestras
colectadas a 1o largo de la cuenca del Rio Colorado. El tipo de ADNmt por especies fue casi siempre
consistente con la identificaci6n en el campo en las muestras de la cuenca baja; sin embargo, la mayoria de
los espedmenes colectados d.e la cuenca alta, inciuyendo muchos individuos identificador-.o*o G. robusta,
fenian ADNmt de G. ypha. Individuos con ADNmt de G. elzgans fueron rararnente encontrados, indicando
la posibilidad de que estas especies est6n adn presentes en la cuenca alta. El anSlisis filogen6tico de las
secuencias del citocromo b provey6 una resoluci5n limitada de las relaciones entre estas especies; sin
embargo, algunas agrupaciones estuvieron fuertemente apoyadas. Se encontr6 que Gila Whay GiIa ataria
estan cercanamente reiacionadas, un resultado consistente con la hibridizaci6n pasada de estos taxa
previamente hipotetizada a partir de datos de sitios de restricci6n. Todas las muestras de G. robusta
prwenientes de lvldtco (seis poblaciones) fueron muy diferentes de individuos morfol5gicamente similares
de especies colectadas en los Estados lJnidos. Estos resultados pueden indicar que: 1) G. robusa ha estado
tambidn influenciada por hibridizaci6n pasada, 2) esta morfologra representa un fenotipo primitivo
compartido, 6 3) estas caracteristicas morfol6gicas han evolucionado miltiples veces en este linaje. Las
secuencias de los genes mitocondriales (ND2) que evolucionan mds ripidamente serin utilizadas para
examinar m6s cercenamente la hibridizaci6n pasada y la estructura de la poblaci5n dentro de las especies
a trav6s de la cuenca.
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The self'thinning rule: evidence from stream-living salmonid.s in harsh environrnents
I(EY\A'ORDS: Salmonidaq self-thinning body sizi; population densily; merabolism; food.lirnitarion;

energz flow

ABSTRACT
Self-thinning implies that density dependent rates of birth, mortality and/or emigration adjust

population densif in response to resource limitation. Slopes of thinning lines in animal pip,rl"tio.,r'"."
often the reciprocal of the slope relating indh'idual metabolic requirementsL body mass. Ti-ris implies that
total population ener$r requirements remain constant as average individual body mass changes (energetic
equivalence)' We investigated self-thinning by anaiprng body size and abundan." art" for salmonid fishes
from the intermountain westem United States. negression of population density on average body mass
indicated slopes were consistent with the energeti. "qrri.r.l.r,"e Lypothesis in only about hali of the cases
analyzed' Further analyses showed the use of..r".ag. body size may bias body s-ize- abundance analyses
h foY9f of energetic equivalence. Exceptions to self-ihinning and energetic "qirral"r,.e may be e4pljned
!11 {ffelences among species and altemating periods of pf,ysical ""J uioti. control. IHUBBS sruDENr pApER
coMPETTTORI

PnoceeorNcs oFTru. DEsERTFrsHgs CouNcrL, 1995 Syvposnnr VoulrdilOivfi - Rrru$m 1996

RESLIVfEN
El auto'adelgazamiento implica que las tasas de nacimiento, mortalidad y/o migraci6n que son

d:i:dtp:"dientes aiustan la densi'Jed de pobiaci6n en respuesta a los recursos limitadosl Las pendientes
de lineas de adelgazamiento en pobiaciones animales son fiecuentemente el reciproco de la pend.iente que
relaciona los requerimientos metab6licos y la masa del cuerpo- Esto implica qr. 

-1o, 
requerimientos totales

de energra de la poblaci6n permanecen constantes como cambios promed.io en la masa colporai individual
(equivalencia energ6tica). Nosotros investigamos el auto-adelgazamiento analizando datos de tallas y
abundancias para peces salm6nidos de las montaflas interiores del oeste de los Estados Unidos. I-a
regresi6n de la densidad de la poblaci6n vs. la masa corporal promedro indic6 que las pendientes fueron
consistentes con la hip6tesis de la equivalencia energ6tica en tan s6lo la rnitad de ios casos anaJizados.
Analisis adicionales mostraron que el uso de la masalromed,io puede sesgar los an6lisis talla-abund.ancia
a favor de equivalencias energdticrs. las excepciones al auto-adelgazaniento y equivalencia energ6tica

ffif.mm;nj#lnnla 
entre especiesyperiodos alternativos de control fisicoy bi6ticoipepEr

DUXSITIOOR, L. 1n*th Tdbo Nsuurr Rgrc, Groquin" oR)
Predation by planarian flatworms and fathead minnows on embryos and lanzae of endangered
suckers in Oregon
KEYWORDS: predation; planarians; fathead minnorl recruitment; catostomid.s; l,ost River sucker:

shortnose sucker

ABSTRACT
Research into earlylife history of two endangered. catostomid.s (lost River sucker, Deltisas luxatus and.shortnose sucker, Chasmistcs brevirostris in the ,Ipp", Klamath River basin, Oregon) has focused on theinflylce of predation on recruitment dlmamics. \Ato.k is not,vet complete, but several interesting resultsmerit immediate dissemination among other researchers and sranagers Survivat of l,ost River suckers toemergence in artificially placed substrate is being investigated in a shoreline spring entering Upper I(amath

3:, 
Ini-tial goals n'eie to assess incubation ,.r.""", reiative to degree of spring-*,ater influence, but

Planarian flatworm (Platyhelmintltes, Order Triclad.ida) predators killed almost all experimental embryos.
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Subsequentwork dkected towards planarian predation on sucker embryos showed nearly 1OO% mortality
of embryos in artificiaily piaced substrates with 0-4% fine (<2 mm) sediments compared to a mean of 1296
survival in 'natural' substrates with 54% fines. At present, our working hypothesis is that fines may filter
out flatworms, making incubating embryos unavailable to planarian predators. Other work focused on the
potential impacts of predation by fathead minnows, Pimephal^es promel.as, on sucker lanrae. l^aboratory
experiments demonstrated that fathead minnows readily eat sucker larvae, even in the presence of
dternative prey, and that predation is influenced by water depth and cover availability. We had
encor:ntered no published papers wtrich would alert us to view flatworms or fathead minnows as significant
predators on sucker embryos or lanrae. While we have yet to condude that either predator is driving
recmitment dynamics, our results to &te are strong enough to send up a warning flag to other researchers
and managers, prompting doser scrutiny of these seemingly innocuous creatures.

R.ESUMEN
la investigaci6n sobre los estadios tempranos de dos especies de catost6midos (matalotes) en peligro

(lost River sud<er; Dsltistas lumats y shortnose sucker, Chasmistes brevirostris en la parte alta de la cuenca del
Rio Klamath en Oregon) ha sido enfocada en la influencia de la depredaci5n sobre la din6mica dei
redutamiento. El trabajo arln no est6 completo, perovarios resultados interesantes merecen difundirse entre
otros investigadores y manejadores. Se esli investigando la sobrevivencia del Lost River sucker para
edosionar en substratos artificialmente establecidos a la orilla de un manandal entrando en el Upper
Klamath lake. Las metas iniciales fueron evaluar el 6xito de incubaci6n relativo al grado de influencia del
agua del manantial, pero las depredadoras planarias (Platyhelminthe, Orden Tridadida) 1n3fa1sn cesi 3
todos los embriones del experimento. lJn trabaio subsecuente, dirigido a la depredaci6n de las planarias
sobre embriones del matalote mostr5 que hubo casi tln 100% de mortalidad de embriones en los substratos
est:hlecidos artificialmente con 0-4% de sedimentos finos (< 2 mm) comparados con un promedio de 1296
de sobrevivencia en substratos 

"naturales" 
con 54% de sedimentos finos. Actualmente, nuestra hip6tesis

de trabajo es que los sedimentos finos pueden filtrar ias planarias, haciendo que la incubaci6n de los
embriones no est6 disponible a las planarias depredadoras. Otro trabajo se enfoc6 en los impactos
potenciaies de la depredaci5n de las carpites cabezonas Pimephales promelas, sobre las larvas del mataiote.
Ios e4perimentm de iaboratorio demostraron que las carpitas cabezonas comen inmediatamente las larvas
del sucker, ari.n en presencia de otra presa alternativa, y que la depredaci6n est5. influenciada por la
profundidad y cobertura de diponibilidad. No encontramos escritos publicados que pudieran alertarnos
sobre las pianarias y las carpita cabezonas como depredadores significativos de los embriones y larvas del
matalole. Arln cuando tenemos que conduir que aunque un depredador est6 dirigiendo la din6mica del
redutamiento, nuestros resultados a la fecha son lo suficientemente fuertes para enviar una voz de derta
a otros investigadores y manejadores, hacia un pronto escrutinio cercano de estas criaturas aparentemente
inocuas.

EcHELtt, A. A.; ECurttE, A. F. (ZodosrDcpe,ouel!@stetcunireity,oklrrwcity,otg

Genetic introgression of l-eon Springs pupfish by introduced sheepshead minnowAntrogresi6n
gen6tica del cachorrito de l-eon Springs por bolin introducido
I(EYWORDS: geneticintrogression; allo4rmes; mitochondrial DNA pupfish

ABSTRACT
Allo?yme and mtDlrlAvariation in samples of pupfish collected in 1994 from within the historic range

of the kon Springs pupfish Clryrinodon bwinus in Diamond Y Draw (Pecos Co., Texas) indicates that the
natural popuiations of this locally endemic species are genetically introgressed by sheepshead minnow C.
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vcvizgafrx. The average frequencies of fcreign genetic eiements for four diagnostic ailo4rrne loci anci mtDNA

was 15. t% (range = 6.7 -26.796),7 .4% (5.G8.3%), and 6.1% (\.4.16.7%) for three samples represenring ihe
entire wild population of C. bwin*r. A captive population of C. bwinw established at DexLer, lrieu' Mexico

appears free of foreign genetic material. Comparisons s'ith past studies of genetic variation in C. bwinus

indicate that the present situation is largely due to a recent introduction of C. varicgatus and not a resuit of

an introduction that occurred in the mid-1970s; holvever, some residual effects from the earlier introduction

cannot be complete$ discounted. The genetic analysis indicates that the source of the introduced C.

variegatus in Diamond Y Draw is the nearesl known popuiation of the species, an introduced stock in Lake

Balmorhea approximately 90 kn'l away. The results demonstrate the potential for smail-scale introductions

to cause dramatic changes in the genetic structure of endemic species. We discuss some recornmendations

regarding future efforts to restore and maintain the genetic integrity of. C. bwinus in its native ran8e.

RES[1]V[EN
La variaci6n aloenzimAtica y de ADNmt en muestras de pez cachorrito colectados en 1994 de tres

sitios dentro del rango hist6rico de Clryrinodon bovinus en Diamond Y Drav,' (Pecos Co., Texas) indica que

las poblaciones naturales de este pez cachorrito localmente end6mico estSn introgresadas por el bolin (C.

variegaas). I-os promedios de las frecuencias de ios elementos gen6ticos aienos de cuatro loci diagn6sticas
de aloenzimas y de ADNmt fueron 15.1% (rango : 6.7 -26.7%),7 ,496 (5.0-8.3%), y 6.1% ( 1.4-i6.7%) de

tres rnuestras representativas de la poblaci6n siivestre completa de C. bovinu.r. lJna poblaci6n en cautiverio
de C. bovimrs establecida en Dexter,Nuevo Mdxico, parece estar libre de materia gen6tica aiena. Las

comparaciones con estudios anteriores de variaci6n gen€tica em C. bopinu.s indican que la presente situaci5n
se debe en gran parte a la introducci6n reciente de C. vaiegatu.t y no como resultado de una introducci6n

que ocurri6 a mediados de la d6cada de los I97O; sin embargo, algunos de los efectos residuales de la
introducci6n anterior no se pueden descartarse por completo. El anrilisis gen€tico indica que ia fuente de

poblaci6n de C. variegatru introducida en Diamond Y Draw es la m5s cercana poblaci6n conocida de esta
especie, o sea" un stock introducido en Lake Balmorhea, aproximadamente a 9O km de allf. Los resultados
muestran que las introducciones en pequefla escala pueden causar cambios &amSticos en ia estructura

gen6tica de especies end6micas. Discutimos aigunas recomendaciones relativas a los esfuerzos futuros para
recuperar y man
4

FuuJ,R, P. L.'; Boyosrlnr, C. F.; NICo, L. G.; Wnueus, I. D.; BerusoN, A. j. t*.,*rBioi%iersdi*,
Sdd@6 Btct^8bl Scicc CsB, Goitsvili., FL )

National dats base of nonindigenous fishes: A strrnrna{r of fish introductions in the western United
States
I(EYWORDS: nonindigenous; exotic; introduction; translocation; data base; GIS; World Wide Web;

stocking

,4BSTRACT
Since 1978, researchers at NaLionai Biological Senice's Southeastern Biological Science Center in

Gainesville, FL, have been monitoring the status and distribution of nonindigenous fish species in U.S.
waters. To facilitate information transfer about nonindigenous species, we are entering all recorcis of
nonindigenous fishes taken in open \r'aters of the United States into an electronic data base. Information
on each introduction is obtained b)' searching published and unpublished reporG; by contacting state and
federal agencies, fisheries bioiogisx, ichth-vologists, and museurn curators; and by searching laboratory and
ml,rseurn collections, and co'rnputer data bases. Our data base currentl)/ contains more than 13,500 records
of 454 nonindigenous fishes. Each database record indudes fields for information on taxonomv, iocalit-v,
method of collection, disposition of specimens, and status of the introduction (ufiere known), as well as
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fields for other pertinent data. The data base is integrated with Geographical Information System (GIS)

technolqgr to facfitate monitoring and mapping of nonindigenous species distributions. On-line access to
the d.ata setis availabie to anyone with a computer connected to the INTERNET. Our Uniform Resource

Ipcator (URL) is http//www.nfrcg.gov. users can perform state or basin queries, obtain species qrnopses and

get state-ievel distribution maps showing native and introduced ranges. Of these 454 nonindigenous

speies, 253 (58%) are native to the United States but are found outside their native ranges, and 171 (38%)

are from other cor:ntries; 73 (43%) of these foreign species have become established in U.S. waters. The

19 nonindigenous hybAd fishes represent 4% of the total number of nonindigenous fish species. Of the 454

reported species, at least 259 species have been introduced outside their native range in the 12 western

states. Numbers of species inffoduced in each state are as follows: Arizona (80), Caiifornia ( I l8), Colorado
(79), Idaho (54), Montana (49), Nevada (83), New Mexico 76), Oregon (5a), Texas (105), Utah (56),

Washington (47), and Wyoming (42). Of the 259 species, 87 (34%) are foreign to this country 29 of the

87 species (33%) have become established. The most corunon reason for introduction is sport fishing.

Approximately 127 species (49%) of the 259 species were introduced for this purpose or an associated one,

such as forage for the stocked fish species, or were introduced accidentally through stock contamination.

In conjunction with this, another 20 species {B%) are believed to have been introduced via bait bucket

releases. Fifty-five species (2L%) were introducedvia aquarium releases. Twenty-three species (9%) were

introduced for conservation purposes. Other means of introduction indude ballast water release, stocking

for biocontrol, and escape frorn aquaculture facilities. lvleans and reasons for many other introductions

remain unknown.

.R,ESLT'IEN
Desde 1978, investigadores dei National Biological Service, Southeastem Biological Science Cenler en

Gainesville, FL, han estado monitoreando el estatus y distribuci6n de especies no-nativas de peces en aguas

de los Estados lJnidos. Para facilitar la transferencia de informaci6n acerca Ce especies no-nativas, estarnos

capttuando tcdos los registros de especies no-nativas de peces capturados en aguas abiertas en los Estados

Unidos dentro de i:na base de datos electr6nie- la informai6n sobre cada introducci6n se obtiene buscando

reportes publicados y no publicados; contactando agenias federales y estatales, bi6logos Pesqueros;
icti<ilogos v curadores de museos; "7 buscando colecciones de iaboratorio y de museo, y bases de datos

computarizadas. Nuestra base de datos contiene actuaimente mis de 13, 500 registros de 454 peces no-

na[ivos. Cada registro en la base de datos induye campos para informaci6n en taxonomia, localidad,

m6todo de colecta, disposici6n de especimenes, y estatus de la lntroducci6n (donde se conoce), asi como

campos para otros datos pertinentes. l,a base de datos esr6 integrada a la tecnologra de un Sistema de

Informaci6n Geogrifica (SIG) para facilitar el monitoreo y mapeo de la distribuci6n de las especies no-

indigenas. El acceso a la iinea del grupo de datos se encuentra disponible a cuaiquier persona que est6

conectado mediante computadora a INTERNET. Nuestro Locaiizador Uniforme de Recurso (URL) es

http://www.nfrcg.gov. Los usuarios pueden llevar a cabo preguntas sobre el estado o las cuencas, obtener

la sinopsis de la especie y obtener mapas de distribuci6n a nivei estatal de mostrando los rangos de nativos

e introducidos. De estas 454 especies no-indigenas, 263 (58%) son nativas de los Estados Unidos pero han

sido encontradas fuera de su rango nativo de distribuci6n, y 171 (38%) vienen de otros paises; 73 (43%)

de estas especies forSneas se han establecido en aguas de los Estados Unidos. l^as 19 especies hibridos no-

indigenas representan 496 del nrimero total de especies de peces no-indigenas. De las 454 especies

reportadas, al menos 259 especies han sido introducidas fuera de su rango nativo en los 12 estados de oeste.

Los nrimeros de las especies introducidas en cada estado son los siguientes: Arizona (80), California (118),

Colorado (79), Idaho (54), Iv{ontana (49), Nevada (83), Nuevo M6xico (76), Oregon (54), Texas (105),

Utah (56), Washington (a7), and Wyoming (a2). De las 259 especies, 87 (34%) son ex6ticas para ei pais;

29 de ias 87 especies (33%) ya se han establecido. La raz6n mds com6.n para la introducci6n de ex6ticos

'ff
#

$
:.i1

r i.!

itd

*

-*

$
$
*

i

3B



PRocEEDtr rcs oF THE DEsERT FIsHis CouNcIL, 1995 SYt'FOSruM Vou-In,s)O(4i - RltrxsF@ I 996

es la pesca deportiva. Aproximadamente L27 especies (49%) d9 las 259 especies fueron intoducidas para

este proposito o 'no asociado, tal c<rmo forraje para ias especies de-peces establecidrs, o fueron introducidas

accidentalmente a trav6s de la contaminaci6n dei estoclc En adici6n a esto, se cree que otras 2O espeies

ig%) han sido introdusides r-ia la liberaci6n de carnadas. Cincuenta y cinco especies (2 l%) fueron

introd.ucidas vfa ia liberaci6n de acuarios. Veintitr6s especies (9%) fueron introducir{as con prop6sitos

conservacionistas. Otros medios de introducci6n induyen liberaci6n de agua c.omo lastre, siembras para

control biol6gico, y por escape facilitado por acuacultivos. La forma y las razones Para otras muchas

introducciones perrnanecen desconocidas' -

Genruff , G. P. (f*" psds rnd Wildlifc Dcpertuenc HoH R6crrd! sutrdr lr*@ Tx)

Agency report for the Texas Parks and Wildlife Department

lCyWOnpS, ci6nega; Comanche Springs pupfish; Pecos gambusia; stocks at risk

AJ.STRACT
The ci6nega at Baimorhea State Park has been bioiogically initiated and the system is going through

successionaj ,t"g"r. Some of the native fishes as well as aquatic, riparian and terrestrial plants have been

introduced. The remainder of the fish far-rna will be stocked after Comanche Springs pupfish Cjrynnadon

elegans and pecos gambusia Gambusia nobilis have become well established. Educational and tourisrn

components are also nearing completion'

The Texas Chapter of the American Fisheries Society has created a committee on Texas fish Stocks

at Risk. It is designed to identify fishes that are of conservation concem before they degrade to listing

status. Naturally, 
"**)' 

of these occur in the Chihuahuan Desert region of the state. We hope not only

to identify the taxa and associated problems, but develop innovative solutions that may $ride iesearch ahd

agency poliry.

REST']I{EN

l,a ci6nega del parque Estatat de Balmorhea se ha iniciado bioi6gicamente y ei sistema ha pasado por

etapas exitosi. Se han introducido algunos peces nativos asi como piantas ribereflas, acu'lticas y terrestres'

El resto de los peces y la fauna acu1tica ser5.n abastecidos despu6s de que el Comanche Springs pupfish'

Cyprinodon ebfars y el Pecos gambusia, Gambusia nobilis, est6n bien establecidos. Los corrrPonentes

educativos y turisticos estin tambidn pr6ximos a conduir'

EI Texas Chapter of the American Fisheries Society ha creado el comit€ "Texas Fish Stocks at Risk".

Dsefiado para identficar peces que son de inter6s para conservaci6n antes de ser degradados de la lista de

estatus. De manera natural muchos de 6stos habitan en la regi6n dei Desierto Chihuahuense. Esperamos

no s6lo identificar los taxa y problemas asociados sino que tambi6n desarrollamos soluciones innovadoras

iar la inves i6n v a politic"s instilucionales.

GOnttAN, O. T.'; S1ONE, D. M.; ZDlNAf, Z.M.; MERETSKY, V. p.s.r"i'-awrrdurcseric,Regrrr,AZ)

Habitat use by spau.ning humpback chub GiIc cypha in the Little Colorado River, Arizona near

Grand Canvon
IGYV\TORDS: Clprinidae; spav,ning ecoiog,'; reproduction; habitat; endangered species; Grand

C*yott; Arizona

ABSTRACT
During the spring months (March, April, May) of 1993, i994, and i995, the Sen'ice conducted field

srudies to jescribe tnJnaUltat used bv spa*ming humpback chub in the Little Colorado Rver. During the
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spring spawning season, ripe males congregated in shallow to moderately deep runs and eddies below
travertine danr/reef complexes. These habitats had slow currents, complex structure and were associated

with the presence of gravel substrates. Most ripe females appeared to be solitary and were captured in

deeper downstream pool habitats. Capture of single ripe females in aggregations of ripe males indicated

putative spawning sites. This pattern of spawning habitat use and behavior is concordant with published
studies of minnow spawning ecolory. The results of our work will serve as a model of habitat use by
humpback chub and will be useful in efforts to establish additional spawning populations.

RES(/IvfEN
Durante los meses de primavera (marzo, abril, mayo) de 1993, 1994y 1995, el Servicio llev6 a cabo

estudios de campo para describir ei uso de hibitat por los charaiito iorobado desovantes en el Uttle

Colorado River. Durante la 6poca de desoves primaveral, los machos maduros desovantes se congregaron

en corridas de agua someras a moderadamente profundas y remolinos abaio de ios compieios presa de

travertindarrecife. Estos h6bitats tienen corrientes lentas, estructuras complejas y estuvieron asociados a

la presencia de substrato de gava l^a mayoria de las hembras maduras desovantes parecian estar solitarias

y fueron capturarirs en h6bitats de pozas profun.les rio abaio. l,a captura de hembras maduras desovantes

solitarias en agregaciones de machos maduros desovantes indic6 los sitios putativos de desove. Este patr6n

de uso de hdbitat para desoves y el comportamiento concuerda con los estudios publicados sobre la ecologia

del desove de los ciprindos. Los resultados de nuestro trabajo pueden servir de modelo del uso del hibitat
por ei charalito iorobado y serdn 6d1es los esfuerzos para establecer poblaciones desovantes adicionales.

GnAVtS, F. F.; AII-IN, N. L.' (u.s. A.fty cqpd orErgiffi, Ecirenul scie Athrqr*rquc Dbtrict, NM)

Acequia irrigation systems and fish passage
KEYWORDS: fishway; migration; New hlexico

ABSTRACT
The U.S. Army Corps of Engineers (Corps) participates with the State of New lvlexico and locai

associations in the rehabfitation of community-based acequias (irrigation ditches), which local water users
no longer can maintain with hand iabor. One corrunon project design is to replace temporary, instream rock
and bn:sh diversion structures with concrete-capped dams. The edsting dams (pre-prolect) usuaily appear
to allow upstream fish passage, at least occasionallv. Therefore, the Corps incorporates a modified Denii
Fishway into the desigr and construction of the new dam, with assistance from the U.S. Fish and Wildlife
Service. This design was selected becar:se of self-regulation, lower flow requirements and reiatively low cost.
The objective of the fishway is to provide fishes an opportunity to move upstream over the structure and,
therefore, reduce project impacts on strearn fish popuiations.

R,ES{/A4EN
El U.S. Army Corps of Engineers (Cuerpo) participa con el Estado de New Mexico y asociaciones

locales en la rehabilitaci6n de las acequias pertenecientes a la comunidad, a los cuales los usuarios locales
no los pueden mantener con labores manuales. Un proyecto comrin se ha disefrado remplaza
temporalmente, rocas dentro de la corriente y estructurx laterales de diversi6n con presas con revestimiento
de concreto. Ias presas eristentes (pre-proyecto) usuaimente parecen permitir el paso de los peces corriente
arriba" al menos ocasionalmente. Por io lanto, el cuerpo ha incorporado una modilicaci6n en los caminos
de peces 'Deniln dentro del diseflo y construcci6n de la nueva presa, con la xistencia del U.S. Fish and
Wildlife Service. Este diserlo fue seleccionado por causa de su autoregulaci6n, bajos requerimientos de fluio
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y un costo relativamente bajo. El obietivo de este caminos de peces es Proveer a ios peces de una

opdtnnidad p"ta t a"lad^r"g .t-i*q,tjUasofr; l* ":TiiSas y' Por 1o consiguiente' reducir ei impacto

a" t* proyecLos 9n las pobtadones de peces d

I{ARrvrv, I- E.'; SHEa, S. P'; ScopperfoNE' G' G' (*'*stosiorsc^/r'R@Fddsutiq\R'BNu

Status, ald habitat use, and life history of White River spinedace WidangdL alhivallis' with

information on coinhabiting native fishes

I(EYWORDS: White River spinedace; population; distribution; habitat; life history

ABSTRACT

A quarterly sampling program was impleme{"d :l 
1993 to determine life history parameters ano

habitat use of White River spineda ce Lqilkeda albivallis. Benthic and plankton samples were obtained

from North Flag Spring to dassify *d ;;C potential food items. coinhabiting speckled dace and desert

sucler were collected in 1993 and lggifor aging 4nd gut content analysis' SP'nedace museurn specimens

colrected in rg3g from North Frag spring *&" ig"a "i.a *t" gut contents alar.rrzed ro determine age dass

strucu'e and food habits of the historiJpop,rt.ior, rr,d .onl.rt them with the current population' The

results will be disPlaYed.

RESLn{EN

En 1993 se implement6 un prograrna cuatrimesotd" muest'reo para delerminar los par5metros del

ciclo de vida del white River spinedacJ, tEuln*rao ahivallis. Se obtuvieron muestras de bentos y piancton

en North Flag Spring para clasificar y or"r,,:n.rr los potenciales comPonentes de la dieta' En i993 y 1994

se colectaron individuos cohabitantes del speckled dace y desert suckir para determinaci6n de 
la gstructrira

de edades y an6lisis de contenidos estomacales. S" i"s determin6 1a edad a especimines di museo de

Spinedace colectados en 1938 en North Flag Spring y se les analiz6 los contenidos estomacales Para

determinar la estructura de edades y hSbitos atrimentarios de la poblaci6n hist6rica y contrastarla con la

actual. Se discuten los resultados'

HEn rmclr ,1.E.;SlOsnRC, I. C.'; WlrnERs, D-; BEls, S'; Wpnpol'. S:; Sr' GsonGE' D' oH'
'}Nrysd8 Dtvr'im cf WIldMc, R.Ekn Il1, Ls Vcgu, NV. ;DW, SB, S\^r'.U.S. Firh sd wiliullc sc't/c, R.gim i' Eol%iol Swls Sur ofic, Rcn NV; D9Ash Mcrdm

NrOool Wiidlt$c Rcfue)

Southern Nevada Eco'region Report r , , , ̂ 1-r^r r^^^. .-iaolr
IGYWoRDS: dace; Pahranag.t v^ll"y; poolfish; sucker; roundtail chub; speckled dace; spinedace;

Virgin River; l,i"aay Rirr"i;*ot-dfin, White River; pupfish; toad'

ABSTRACT

The Nevada Dvision of Wildlife (NDOW) currently assists in managing twenly endangered and five

threatened species or subspecies of federally listed fish. Activities of the native fish program continue to

concentrate on recovery actions or conservation actions dealing with these specific fish and also state

sensitive or federal C2 fish. The follorruing species or subspecies, in*cluding one amphibian species' received

attention in 1994-5: .t - <^ a^L -^- '

White River spinedac e, Lepidomeda ahivallis - Estimates continue to indicate less than 50 fish remain

in a singte spring on State lands at the lcrch lyvildlife Management Area' In eariy i995' fourteen fish were

captured from the springhead and moved to dotnstream habitar now available after largemouth bass

rerno'al. Reproduction and recnritrnent will be evak:ated during September and october 1995' A contract

with the National Biological Senice (Ntss) will continue at this site to gather habitat lequirement

information and assist in recovery of this species'
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lVhite River springfish, Creni&frys bai@baileJn - In 1994, from mark-and-recapture estimates, nurnbers
of springfish were estimated to be at a very respectable 49,000 fish in Ash Spring. One- and two-year-old
fish dominate the popularion. The outflow of this spring (Bums Ranch) contains the only population of
Palrranagat ror:ndtail chub, Gila robusta jordani. The last dive estimate anci extrapolation in October 1994,
tallied 152 adults, and247 iuveniles. ]uvenile numbers were down substantially.

Hiko White River springfish, Crmichthys bailzyi grandis - Populations were monitored at Crystal, and
Biue Link Springs. At Crystal Spnng less than l0O springfish remain. At Blue Link Spring the mark and
recapture estimate was over 4,000 springfish in the small pond. The Hiko population was last monitored
in i994 and mark and recapture estimates were I 1,340 +/- 1,750 fish. In 1995, NDOW personnel were
denied access to this spring by land owners.

Palrump poolfish, Empetrichthys htos lans - in 1995, census work was conducted on two populations
of Pahrump poolfish at Corn Creek and Spring Mountain Ranch State Parlc These populations were
monitored by mark and recapture estimates and are stable at over 5,7OO and I9,OOO fish, respectively.

Vitgt River fishes - In November and December 1994, 3,10O woundfin, Plagopterus argentissimus, end
475 roundtail chubs GiIa robasa seminuda, received from Daxter National Fish Hatchery and Technologr
Center were marked and released in Nerada reaches of the Virgin River. Fair numbers of marked woundfin
were recaptured in Febn:ary andApril, but over time, high flows on the Virgin River seemed to continuaily
reduce numbers of marked fish. During standard recovery team surveys no wor-rndfin were captured in
Nevada. Only small nurnbers of marked adult Vrgin River ror:ndtail chubs, GiIa robusta seminuda, were
for:nd in the river below Mesquite, Nevada.

Virgin River spinedrce, Lepirlonuda mallispinis mollispinit - After five years of suweys, no spinedace have
been found in Nevada. The NDOW has begun the initial planning of experimental reintroductions in
historic habitats below Schroeder Reservoir.

Razorback sucker, Xyauchen tqanus - In 1995, four nights and nine net nights were spent on Leke
Nlead, onJy a single Echo Bay recaptured adult was bken. In addition, three nights were spent on lawal
caplure at tr^as Vegas Wash and two larval fish were taken. Efforts over the last 4 years on Lake Mead have
resulted in over 5O razorback suckers captr,ued, tagged, and released. In 1995, 40 fish from Floyd lamb
State Parkwere released into lake Mead Good numbers of razorback suckers still remain at this park and
in the Boulder City Golf Course ponds.

Big Springs spinedace, Lryidomeda mollispinis pratensis - In 1995, good numbers of individuals were
observed during spot sampling of stream and pool habitats. A monitoring plan wiil be developed during this
fiscal year to better assess numbers along occupied habitat.

Railroad Valley springfish, Crenichthys nevadae - Populations remained stable, as in 1994, in all areas
except Duclcrvater Vdley, where numbers continue to remain low.

Relict dece, Relicau solitarius - NDOW produced a status and surwey report for this species in 1995.
Final field study continued in the summer of 1995.

Muddy (Moapa) River -After a serious fre on the lVloapa Valley National Wildlife Refuge the Moapa
dace, Mrepa @riaaa, appears to have maintained numbers in the Warm Springs area. NDOW ftsh surveys
were terminated in the Muddy River in 1994 since NBS researchers extended their study to indude fish
species.

Devils Hole pupfish , Cltprindan diabolis - Standard dive counts in September L994 and April 1995 were
54i and 217, respectively. Aftemoon dives resulted in siightly higher counts probably due lo better
visibility. Refugia counts remained stable at School Spring, 126 and 112, respectively, and at Point of
Rocks, 7l and 85 respectively.

Amalgosa toad Bufo nelsoni - The Amargosa toad was petitioned for listing in i 994. In a NDOW report,
nurnbers of adult toa& in 1993 and 1994 from six sites across the valley were estimated lo be 130 and 85,
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respectively. Tentative numbers from a weekJong survey in August 1995, adding 4 additional sites,
produced 4O adult toads. Severai other portions of the valley stili require survey work

The United States Fish and Wiidlife Service (FWS), Desert National Wildlife Refuge, currently
manages nearly23,OOO acres at the Ash Meadows National Wildlife Refuge near Pahrump, Nevada. This
refuge was established in 1984 primarily to conserve the threatened and endangered plant and animal
species found there. FWS has a variety of ongoing activities to protect and enhance the follorping four
endangered species of fish: the Devils Hole pupfish, Clryrinodon diabolis; the Warm Springs pupfish,
Cypnndon nevadcnsis pectoralis; the Amargosa pupfish, Clryinodon nevadensis mionectes; and the Ash Meadorvs
speckled dece, Rhinichthys oscalus nevadensis. In 1994-5 all native fish sunreys using minnov traps shorved
that pupfish and speckled dace populations remained stable. In addition to annual monitoring prograrns
the Amargosa pupfish refugium was overhauled. The well casing was deaned, a ner\/ pump was installed
induding an electrical control box and wiring water pipes were replaced, and a water cooling tank was built.

Considerable blocks of time were aiso spent on nonnative fish eradication on the refuge. Refuge
volunteers removed over 100 laqgemouth bass and green sunfish from refuge waters. The man-made ponds
at Point of Rocks were drained to remove largemouth bass and as part of the process to restore stream
habitat for the Ash Meadows naucorid.

The FWS, Nevada Ecological Services State Office, Reno, Nevada was involved in the follorving
activities per each river qystem. On the Muddy River, the FWS is finalizing a recovery plan for the
endangered Moapa dace Moapa mriacea and seven aquatic species of special concern, which should be
published in late 1995. The Sen'ice is also assisting a committee of Moapa Valley residents to study and
implement aquatic riparian habitat restoration measures on the Muddy River to benefit rare species as well
as local citizens. In a related area FWS published a notice in the Federai Register {}uly 2a, 1995) proposing
charrging the name of the Moapa roundtail chub Gtla robusta ssp. to Virgrn River chrrb Gila seminuda based
upon genetic studies conducted at the University of Arizona. The notice also changes the listing of Virgin
River chub in the VirS^ River to a population listing. The comment period dosed September 22, 1995.

On the Virgin River, FWS proposed critical habitat for Virgin River chub (Vi.g. River population
only), worlndfin Plagoptsrus argentissimus, and Virgin spinedace Izpidomeda mollispinis mollkpinis in the Federal
Register on April 5, 1995. The criticai habitat proposal indudes habitat in Utah, Arizona, and Nevada.
The final rule will be published by December l, 1995.

In Pahranagat Valley, FWS has published a draft recovery plan for the endangered Pahranagat
rorurdtail chub Gila robusta jordani, \Alhite River springfish Crenichthys bailqi bailEti, and Hiko White River
springfish C. b. grandis and numerous other aquatic and riparian species of special concern in Pahranagat
Valley. Comments on the &aft plan are being solicited.

RESLftfEN
Nevada Division of Wildlife (NDOW) actuaimente asiste en el maneio de veinte especies en peligro

y cinco especies o subespecies amenazadas de peces enlistados federalmente, Iaq actividades del Programa
cie peces nativos continiran concentradas en acciones de recuperaci6n o conservaci6n en relaci6n a estas
especies en particular y tambi6n se establecen de manera estatal especies sensibles o peces C2 federales.
T as siguientes especies o subespecies, induyendo una subespecie de anfibio, recibi6 atenci6n en 1994-5:

White River spinedace, Lepidomeda ahivallis - l^as estimaciones continian indicando que menos de 50
peces perrnanecen en un solo manantial en tierras del Estado en el Area de Maneio Kirch Wildlife. A
principios de 1995 se capturaron catorce peces en el manantiai y se movieron hacia hebibts rio abaio que
ahora estAn disponibles despu6s de remover a la lobina. Se evaluar1 la reproducci6n y el redutamiento
durante septiembre v octubre de 1995. Continuar5 un contrato en este sitio con el National Biological
Service (NtsS) para recabar informaci6n sobre requerimientos de h6bitat y asistencia en la recuperaci6n de
eslas especies.
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White River springfish, Crmichthlts baibvibailefi - En 1994, a partir de estimaciones hechas por el
mdtodo de marcado-recaptura, se c"lcr:laron nri.rneros bastante respetables de peces, 49,000 en Ash Spring.
l,os peces de uno y dos afros son los dominantes en la poblaci6n. El fluio de salida de este manantial (Bums
Ranch) csntiene la 6nica poblaci6n del Pahranagat roundtail chub, Gt 4 robusu jordani. T-a estirnaci6n hecha
errel'i lt imobuceoylaexrapolaci6nencctubrelgg4,registraron l52adultos,y2T4iuveniles. Elnfrmero
de j uveniles baj 6 substancialmente.

Hiko White River springfish, Crenichthys baitzyi grandis - Se monitorearon las poblaciones en Crystat
y Blue Link Springs. En Crystal Springs quedaron menos de iOO springfish. Mediante el m6todo de
marcaie y recaptura se estim6 que la poblaci6n en Blue Link Spring era mas de 4,00O. l^a poblaci6n en Hiko
fue monitoreado altimavez en 1994 cuando la estimaci6n de poblacion basado en marcaie y recaptrira era
de 1i,349 +/- 1,750. En 1995 los propietarios de Hiko negaron la entrada al personal del NDWO.

Pahrump poolfish, Empetrichthys latos latos - En 1995, se llev6 a cabo el trabajo de censado de dos
poblaciones de Pahmmp poolfish en Com Creeky el Spring Mountain Ranch State Park Estas poblaciones
fueron slqnilslgxdrs mediante estimaciones de marcadG'recaptura y est5n estables por arriba de los 5, 7OO
y 19, 000 peces respectivamente.

Peces del Vitgtt River - En 1994, se marcaron y liberaron en ias cercanfas del Virgin River, 3, IOO
woundfin, Plagopterus argentissimus,y 475 roundtail chubs Gila rabusu seminuda,los cuales fueron recibidos
de la Dexter National Fish Hatchery and Technologr Center. Un nrimero pobre de woundfin fue
recapturado en febrero y abril, pero flujos altos, fuera de tiempo, en el Virgin River parece que
continuamente reduieron el nrlmero de peces marcados. Durante las estudios est6ndar dei equipo de
reorperaci5n t o ts cqptur6 wor:ndfin en Nenrada- 56lo se encontr6 un pequefro nrimero de adultos marcados
del Vrgin River roundtail chub, Gila robasta seminuda, en el rio abaf o de lvlesquite, Nevada.

Virgin River spined,ace, Lepidomeda mollispinis mollispinis - Despuds de 5 arios de estudio, no se ha
encontrado spinedace en Nevada. El NDOW ha comenzado la planeaci6n inicial para la reintroducci6n
experimental en hibitats hist6ricos abajo del Reservorio Schroeder.

lvlatalote jorobado, \1n'auchen txanus - En 1995, se utilizaron 4 noches y nueve redes nocturnas en el
Lago Mead" y s6lo se recaptru6 un solitario Echo Bay adulto. Se utilizaron adicionalmente tres noches para
captura de larvas en I ^" Vegas Wash y se capturaron dos larvas de peces. Los esfuerzos hechos durante los
dltimos ctratro afros en el [:go Mead han tenido como resultado la captura, marcado y liberaci6n de mis
de 50 matalotes iorobados. En 1994, fueron liberados 4O peces del Floyd i.amb State Park en ei Lago Mead.
A(n permanecen buenos ntmeros de matalotes iorobados en este parque y en las pozas del Boulder City
Golf Course.

Big Springs spinedace, Lepidameda mollispinis pratensis - En 1995, se observ6 r.:.n buen nrlmero de
individuos durante un muestreo por selecci6n de h6bitats de arroyo y pozas. Se desarrollard trn plan de
monitoreo durante este afro fiscal para hacer una meior evaluaci6n de estos nrSmeros a lo largo de los
hibitats ocupados.

RailroadValleyspringfish, Crenichtlrys nevadae - Las poblaciones perrnanecen esubles, como en 1994,
en todas las Sreas excepto en Duckwater Vdley, donde los n6meros se siguen manteniendo bajos.

Relict dace, fulilfrts soktsitrs - El NDOW produio un reporte del estatus y estudio para esta especie en
1995. El estudio de campo final continu6 este verano de 1995.

Mnddy (lvloapa) River - Despu6s de un severo fuego en el Moapa Valley National Wildlife Refuge, el
Moapa dace,Mmpa coriaee, parece haber mantenido sus nfmeros en el Srea de Warm Springs. Los estudios
del NDOW se terminaron en ei Muddy River en 1994 desde que los investigadores del NBS extendieron
su estudio para induir estas especies de peces.

Devils Hole pupfish, C@ndon diabolis - Los conteos estSndar por buceo en septiembre de 1994y abril
1995 fueron 541 y 217, respectivamente. Los buceos en ia tarde resultaron en conteos ligeramente m6s
altos probablemente debido a la mejor visibilidad Los conteos en el Refugio se mantienen estables en
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School Spring 126 y 112 respectivament€, y en Point of Rocks, 7t y 85 respectivamente.
toed\ 860 nclsoni - Se solicit6 que el Amargosa toad fuera enlistado en L994. En un reporLe

del NDOW, el ntmero de sapos adultos en 1993 y 1994 de seis sitios a 1o largo del valie se estimaron en
l3O y 85 respeciivamente. Nrimeros tentativos a 

'partir 
de un muestreo de una sernana en agosto de 1995,

adicionaron 4 sitios m5s, que registraron 40 sapos adultos. Otras varias porciones del valle todavia
requieren de ser evaluadrs.

El Fish and Wildlife Service de los Estados Unidos (FWS) y el Desert National Wildlife Refuge,
acualmente maneian cerca de 23,000 acres en el Ash Meadonrs National Wildlife Refuge cerca de Pahrump,
Nevada Este refugio se estableci6 en 1984, primerament€ para conseryar las especies de plantas v animaies
en peligro y amenazadrs que se encontraban ahi. El FWS tiene una variedad de actividades realizdndose
para proteger e incrernentar las siguientes cuatro especies de peces en peligro: el Deviis Hole pupfish, activos
Cyprindar diabolis; el Warm Spri.S pupfish, Cyprindor natadansis pectoralis; el Amargosa pupfistr, Cyprinodon
nevadmsis mionectcs; y el Ash Meadows speckled dece, Rhinidtthys osculus nevadensis. En 1994-5 todos los
muestreos de peces nativos utilizando trarnpas para pececillos (minnow) mostraron que las poblaciones de
pupfish y spedcled dace permanecen estables. En adici5n a los programas de monitoreo anual el refugio del
Amargosa pupfish fue reparado. El revestimiento del pozo fue limpiado, una bomba nueva se instal6
induyendo una caia de control el6ctrico y cableado, se reemplazaron las pipas de agua, y se construy6 un
tanque de agua frfa.

Se dedicaron espacios de tiempo considerables en la erradicaci6n de peces no-nativos en el refugio. Los
voluntarios del Refugio sacaron alrededor de IO0 lobinas y moiarras verdes de las aguas dei refugio. Tas
poz^as artificiales en Point of Rod<s se vaciaron para sacar a las lobinas como parte del proceso para restaurar
el hibitat del arroyo para el naucorido del Ash Meadows.

El FWS, Nevada Ecological Services State Office, Reno, Nevada, se involucr6 en las siguientes
actividades por crda sisGma riberefro. En el Muddy River, el FWS estS finaiizando un Pian de recuperaci6n
para la Moapa dace en pehgro Mmpa coriaay $eLe especies acu6ticas de especial inter6s, las cuales deberln
ser publicarlr.q a finales de 1995. El Servicio estS asistiendo tarnbi6n un comit€ de residentes del Moapa
Valley para estudiar e impiementar medidas de restanrraci6n de h5bitats riparios-acu6ticos en el Muddy
River para beneficio de especies raras asi como para ciudadanos locaies. En un Srea relacionada, el FWS
public6 un aviso en el registro federal 24 de iulio de 1995 proponiendo cambiar el nombre del Moapa
ronndteil chub Gth r&usa ssp. a Vqgin Rjver chub GiIa seminuda basdndose en estudios gen6ticos llevados
a cabo por la Universiddd de Arizona. El aviso tambi6n cambia del listado al Virgtn River Chub a enlistar
una poblaci6n. El perfodo para comentarios se cerr6 el 22 de septiembre de 1995.

En el Viryin River, el FWS propuso h6bitats criticos para el Vi.gr^ River Chub (s61o la poblaci6n en
el Virgin River), wounfind Plagopterus argentissimus, y para el Virgin spinedance LEidomeda mollkpinis
molkspinis en el registro federal el5 de abril de 1995. la propuesta de hAbitats criticos incluye hSbitats en
Yuta, Arizona y Nevada. La norma final serS publicada el primero de diciembre de 1995.

En el Palranagat Valley, el FWS ha publicado un borrador del plan de recuperaci5n para las especies
en peligro: Palranagat roundtail chub Gila robusta jordari, White River springfi sh Crenichthys bailgi bailgi,
y Para el Hiko White River springfish C. l. grandis y para otro nimero de especies acu6.ticas y riparias de
esPecial inter6s en el Pahranagat Valley. I.os comentarios sobre el borrador del plan han sido solicitados.
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HBTIIJRICH, I. E.; S;OAEnC, I, C. t**"*otvisimofwildlrfc,Rcgimrrr,tzvcgr,Nv)
Recovery efforts for the White fuver spinedace
IGYWORDS: spinedace; recovery habitaq barriers; nonnatives; Nevada

ABSTRACT
The !!'hite River spinedacs,Icpinomeda albivallis, is endemic to the White River Vailey, the headwaters

of the Pluvial l{hite River. This spinedace historically occurred from mountain streams, such as Ellison
Creek tovalley-floor meadows and springs such as Sunnyside Creek In 1985, the White River spinedace
was federally listed as Endangered primarily because suweys indicated that only two small spring systerns
contained this now rare fish. Follow-up studies in 1992 indicated that distribution was reduced to a single
location and was further restricted to only 2 headwaler pools.

Since habitats and numbers of spinedace were so restricted, a limited number of altematives were
available to fisheries marlagers to enhance recovery. Any recovery or research activities required little to
no handling of remaining fish. iv{anagers undet'cook a variety of activities to improve habitats and encourage
recruitment. Habitats that once contained spinedace were rehabilitated in a number of ways induding
native and nonnative fish removai, phpical stream reconstruction, removal of man-made control structures,
substrate modification, and vegetation control. In addition, other measures were completed to protect the
remaining population of spinedace, induding fish barrier modification and construction, protective netting
installed on the main springhead to prevent bird predation, and periodic dive sunreys to monitor and
remove dorvnstream predators. To date, no indication of recruitment has occurred along this short section
of North Flag Spring. At this time the entire population of White River spinedace may be as low as 25
individuals.

R,ESL/TIEN
El \Alhite River spinedace, Lepidomeda a{bivallis, es enddmico al White River Valley, la cabecera de

cuenca del Pluvial White fuver. Esle spinedace hist6ricamente ocurri6 desde las corrientes montaffosas,
como Ellison Creek, a los prados del valle y manantiales tales como Sunnyside Creek. En 1985, el White
River spinedace fue listado federalmente como En Peligro, principalmente debido a que 1as evaluaciones
indicaron que dnicamenle dos pequefros sistemas de manantiales contenian este raro pez. Estudios
siguientes en 1992 indicaron que la distribuci6n fue reducida a una sola localidad y arin mis restringido a
solo dos pozas de manantial.

Debido a que los h6bitats y los nrimeros de spinedace fueron muy restringidos, un n(mero limitado
de alternativas estuvieron disponibles a ios manejadores de pesquerfas para meiorar su recuperaci6n.
Cualquier actividad de investigaci6n o recuperaci6n requiri6 poca a ninguna manipulaci5n de los peces
restantes. Los maneiadores emprendieron una variedad de actividades para meiorar hibitats y fomentar
el redutamiento. los hibitats que una vez conluvieron al spinedace se rehabilitaron de diversas maneras,
incluyendo: remoci6n de peces nativos y no-nativos, reconstrucci6n ffsica de arroyos, remoci6n de
estructuras de control hechas por el hombre, modificaci6n del substrato, y control de la vegetaci6n.
Micionalmente, se completaron otras medirlrs para proteger la poblaci6n restante de spinedace, induyendo:
la construcci6n y modificaci6n de barrera para peces, redes protectoras instaladas en los principales
manantiales para impedir la depredaci6n por aves, y buceos peri6dicos para monitorear y remover
predadores prorienientes de corriente abajo. A la fecha, no hay indicios de que haya ocurrido redutamiento
a lo iaqgo de esta corta secci6n del North Flag Spring. En este momento la poblaci6n entera del White River
spinedace quizds sea tan baia como 25 individuos.
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Heru, L. G. (U.S. FLh erd W0dtifc Soir, Nmtso Nandr Flrlrrry Rs@ O6c, ndq Nv)

Marragement of Chasmista czlzs spawning rnigrations through Marble Bluff Fish Facility, P;rramid
Lake, Nevada, 1993 through 1995
KEYA/ORDS: cui-ui; Marble Bluff Fish Facilitr spawning migration

A.B.STRACT
Management of cui-ui, Chasmistcs crfrs spawning migrations through Marble Bluff Fish Facility has

been altered over the last two spa*'ning seasons to enhance passage of large numbers of cui-ui. The
population has increased significantly since t}re construction of Marble Bluff Fish Facility. The adult
popuiation has grovvn from an estimated 9O,0OO in the 1970's to its current level of approximately 1.1
million. Many reached adult spawning age during the drought period from 1987 ta 1992. The Facility is
composed of a 3.1 mile long fishwaywhich has four iadders inierspersed along its iength, Marble Bluff Dam,
and the fish handling building. The dramatic increase in the cui-ui populadon required modi{ication to
facility operations and design. Hsh and Witdlife Service personnel and volunteers assisted 66,000 cui-ui in
1994 and 122,OOO cui-ui in 1995 into their historic spawning habitat in the lower Trud<ee River.

RESLIUIEN
El maneio de las migraciones de desove del cui-ui, Qtasmistes cujus, rned\ante las instalaciones Marble

Bluff Fish Faciliqy ha sido alterado en ias uitimas dos estaciones de desove para meiorar el paso de un gran
ndmero de cui-ui. l,a poblaci6n ha aumentado significativamente desde la construcci6n de Marble Bluff
Hsh Facility. La poblaci6n adulta ha crecido desde un estimado de 90,000 en los afros 70's a su nivel actual
de aproximadamente l. I millones. Muchos adultos alcanzaron la edad de desove dr.rrante el Deriodo de
sequia de 1987 a 1992. I:q instaiaciones se crmponen de un canal para peces de 3.1 millas de largo, el cual
tiene cuatro esesleras interespaciadas a lo iargo de su longitud, ei embalse Marbie Biuff Dam, y el edificio
de maneio de peces. El aumento dramStico en ia poblaci6n del cui-ui requiere de modificaci6n y diseflo a
la operaci6n de la instalacj6n. El personal de Esh and Wildlife Service y los voluntarios a)rudaron a 66,OOO
cui-ui en 1994 y a 122,O00 en 1995 en su h6bit^at hist6rico de desove en el lower Trudcee River.

HElc, L. G.; Gouru-ev, c. rran - u.s. Fi'h.rd wildlifc scnic, Nqtl*mNmde Firlury Rarc oftc, Rcrs, NV; cG-TirNerrc coocmuqr, Nsthm
Nada O6c, Rcrp, N\o

Status of Lower Truckee River restor.ation
I(EYWORDS: Truckee River; restoration; river corridor management plan; cui-ui; trahontan cutthroat

trout
ABSTRACT

For more than a century the Truckee River has suffered from relentless human impacl Watgr
depletion, urbanization, channelization, and other impacts have changed the characGr and productivity of
the Truckee River. Organized in 1993, the Lower Truckee River Restoration Steering CommitGe
(Committee) developed methods and planned activities to improve the river's condition for the endangered
cui-ui and threatened La.hontan cutthroat trout and the ecosystem. After identifying goals and objectives,
based on principles of a normal intact river qystem, the Committee initiated stu&es to determine cause and
elfect relationships. Using the resulG of our studies as a guide, the Committee developed a restoration plan
that indudes: 1) flow prescriptions required for physical and bioiogical processes, 2) channel modifications
using the results of our geomorphic evaiuation, 3) river corridor management plan, and 4) habitat
improvements. Overview of current activities will be presented.
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R,ESLTN4EN
Por mis de'n siglo el rruckee River ha sufrido el imqa5tg humano implacabie. El agotamiento deagua' r:rbanizaci6n' canalizaci6n, y olros impactos h"r, .*rnb;"ao "i ."ta.t.ripr"a*.,ividad d.el rruckeeRiver' organizado en 1993, el Lower Truckee River Restora[ion Steering icommitee) desarroll6 m6todosy piane6 actividades para meiorar las cond.icio.-,"r.a.1 io 

?ra el pez En peligro, cui-ui, y la amenazadalahontan c'tthroat trout y el ecosistema. Despu6s de identificar ^"o, y "u;",i?"r, con base en prhcipiosde un sistema fluvial intacto normal, el comit€ inici6 estudios para determinar causa y efectuar relaciones.usando los resultados de nuestro estud'ios como una gufa, el comit6 desarroilJ 'n piano de restauracidnque indtrye l) las prescriPlone.s de fluio reqrleridl por"los procesos fisicos y biol6gicos, 2) modificacionesal cauce' usando los resultados de nuestra waluaci6n geo*o.iologi.", 3) plan de manejo d.e corredor de rfo,

HEl\l.Onf CKSON, D. A. (Tm Naural Histay cdtccd@, unirsity of T*, A,"d,\ Tx)

il'tr*"rffi*"*"" 
summa{y for the Desert Fishes council's world wide web system and c^tl

I(EYWORDS: Desert Fishes Council; World Wide Web; INTERNET; public educarion; informationdissemination

ABSTRACT

, 9"*.It"t-ago' DFC extended its outreach by providing materials to the world via INTERNET. Themultimedia offerings of fish photographs, informative text:distdbution maps, proce.di.rgr, and meetinginformation' have Proven veqy popular. Though regular statistics are not compiled, it was evid.ent fromcomments to tJre webmaster that the system was beirg widely seen. The DFC;;g", are now ind.exed. inmost maior INTERNET search rystems, and are linked ro a great diversity of other INTERNETbiodiversity--related informatjon services. In addition to linls from.otrrer {rs!ems, approval has been grantedlo utilize DFC www-materials i" "te.tt".,iJy;;il;; i*** .r-,a co-Roili; .or,r"-ation and fishbiologr course material at fotrr u.S- arrd canadian r:.niversities.
Detailed fi'le transmission data are routinely recorded on the server, but due to their massive size, aredeleted at midnight every day, so thorough summaries over time are not available, however, theauthorAvebmaster, following thl deadline for receipt of abstracts at lg0o hours on g/15/g5,reviewed thedata for the period of sept' 7 - 14' In that weei<, 

^1,392 
files totailing 10.3 megabytes were transmitted-This was not aPparently a ieflection of mlmbers_searching for information about ,rru.rrltting abstracts, sincedaily usage was lowest.in the 3 days prior to the deadline, an{ had been highest on sunday. The fai1,*eof many abstracts to follow format criieria further substantiated this cond*io.,. Averaged over the week,Peal* in usage o€cuT1d around 8-9 AM (central rime) ""J!-o pM. percentrges of tobl bytes transferredduringtheweektodifferentdomains**!*^f:l"t,z.io-.&gntina 

1.65-Australia;0.65-Belgium; l.0g- Cana'i"; 0'65 - switzerland; 0'65 - chile; o.2g - Finland; t.iz^-^Hor,g K"^s o.tt- u,*grr,, o.72 - rtaly0.79 Japan;0.79 - Netherlands; 0.29 - Norwalr 1.36 _ Sweden; O.29 - United Kingdom; l.5g - United States;0'29'southAftica 19'83 - u's' commerad; zs.sz - u.S. Educational; 3.4-5 - u.-S. Go.rernment; o.29 - u.s.Militarl4 6'54 - Netrvorlq 0'93 Non-Profit organizati on;24.43 - unresolved ; 4.24 -utexas.ed.u. There seerns

;ilT::t ;.:?1"*:*n.T:,:fr. 
anvthing but an averase week. so in excess of 5o,0oo n", ;;t;.

Perusing the details of the domains of users, rhose familiar to the webmaster from e-mail $,ith DFCmembers were not corrunon' It seems therefore that tJre outside world. is using the system far more thanare members' The international nature of utjlization is interesting. perhaps as a reflection of increasedinternational awareness of DFC, by the time of the meeting DFa www will likery have an extensive
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Australian chapter, 
ld 

* African chapter is promised for the near f,uture. Both contributors hope that

n:ffiffiT*:ons 
might eventually l.ud to establishment of actual DFC chapters. DFc has truly

Graphics files were popular- Many fish pictures had been accessed, but diverse articles in theProceedings had also been viewedt"p""Ldy. bistribution maps are aiso popular, despite the less thandesirable indoring of thln (tT* t 
**gl: u*, *pp"o "*"t" of the fact that the system lacks completedabstracts with information about th" ,f"ci"s, since few of those empty format lileswere accessed.Itdembers of DFC have been "loot'to ccrntribuG to grovvth of the qy*t"-. while some files are awaitingtranslations to appropriate formats, etc-, much of DFC www still consists of lish photos in empty abstractforms' This formatwas originallyinstitutedwith the eryectation that memberr, *lio are intimately familiarwith the very basic and brief information nemssary to complete these forms, *rrJ pr-ride it, but such hasnot been the c'se' with the exception of the creato* of tii" qystem (author "na uit" Baitzly; see abstractfrom previous year), few other members have contributed, but significant contributions have come fromnon'members' Recent communications indicate that this mrght b-e changing. It is becoming increasinglyeasy to convert diverse electronic textuai documents into fJrmats that cai be easily distributed on thew'w\^y'' and mernbers have eaqy access to el ovenvhelming arnount of zuch information that could be usefulin this public education and general information-rr,ing qrrt"*. The webmaster thus reiterates thesolicitation for contributions *ttd off.o* assistance in translation of existinfa*"r,* to formatsappropriaG for www' L'Isers aware of relevant materials elsewhere on wwl^r not-currently Iinked tolfromDrc \4r\Mw are also enco'r-aged to prwide (rRls for those sites to the webmaster so links may be instailed.,thus continuing to assure DFC's continuation as a clearing house for information on imperiled fishes.

Flace'n afro, DFC ertendi6 sus alcances,ff;rff*do rnateriare. "r *,-a" *" rnrriwg1 rr.ofrecimientos multimerlia de fotografias de peces, texto informativo, mapas de distribuci6n, proceed.ings,
e informes sobre reuniones, han probado ser *yy rop,rt.."r. Aunque estadfsticas regulares no sonrecopiledeq' fue et/idente por comentarios al responsabi" i"l" red, que el sistema estuvo siendo ampliamentevisto' Las pdginas del DFC estan ahora indexadas en la mayorfa de los sistemas de bisqueda de
]ry1'ERryT'I h"y ligas aI sistema del DFC de r.rna gran diversidad de otros senicios INTERNET deinformaci6n relacionada a la biodiversidad. Adem6s de ia vinculaci6n con otros sistemas, ia aprobaci6n seha otorgado para utilizar materiales electr6nicamente distribuidos de la ww\4/ del DFC (wwwy cD-

l?HJTTJ;"rff""t 
de biologia de peces y conservaci6n de cuatro universidades canad.ienses y

Los datos de transmisi6n de archivo detallados se registran rutinariamente sobre el servidor, perodebido a zu tamaflo masivo, se borran a la medianoche todos ios dias, por lo cual resrlmenes muy completos,a travds del tiempo no estan disponibles, sin embargo, el autor/responsable de la red, despues de pasar ellimite de las 1800 horas del,I5/b9/95 para la..."pi6r, de resirmenes, revis6los datos para el perfodo desept' 7-14' En esa semana, 1,392 archivos que totalizaron 10.3 megabytes se transmitieron. Esto no fueaparentemente un refleio de miembrot q,t b** informaci6n sobre resrimenes sometidos, debido a queel uso diario fue el mas baio en los 3 dias antes del plazo de recepci6n, y a que habia sido el m6s alto enDomingo' El fracaso de muchos resitrnenes p.." s"g,ri, Ios criterios de formato comprob5 esta conclusi6n.Promediados sobre la sejTEna los picos en el 1so ocrurieron alrededor g-g AM (Tiernpo central) y 5-6 pM.los porcentaies del total de b}'tes transferidos durante la semana a diferentes territorios fueron como sigue:2'16 -Aqgentinq l'65 -^l*y-"xn 0.65'B6lgica; 1.08 - canad6;0.65 - suiza;0.65 - chile;0.29 - Finlandia;
l.'?.'Yo$ Yls 2?9 , Hungrra; 0.72 -"Iutia o.zs -y.po", 

-a.7s 
-paises Bajos; a.2e -Noruega; 1.36 _5ueci4 o'29 - Reino unido; 1'58 - Estados Unidos; o.2g -budafrica; 19.g3 - Esldos unidos (comercial);25'57 - Estados Unidos (Educativo); 3.45 - Estados unidos (Gubernamental); 0.19 - Estados unidos
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(lv{ilitar); 6'54 - Re4 0'93 - organizaciones no lucrativas ;24.43 - no resuerro ; 4.24 -utexas.edu. No existeraz5n para conduir que esto fue cuaiquier cosa o."p,o.*" semana promedio. Asi se puede estimar queen un afro serin distriuidos 50,00O archivos desde el sistema.
Examinando con atenci5n los detalles de los .*po. de los usuarios, aquellos campos familiares a lared maestra del e-mail con los miembros del DFC, "";;r" comunes. parece por lo tanto que el mundoexterior esta usando el sistema mucho mds que sus miembros. l-a naturaleza internacional de utilizaci6nes interesante' Quizis como un reflejo de la aumentada conciencia internacional del DFC, por el tiempode la re*ni6n' la \4ftvw del DFC probablemente tendri *n capitulo Australiano extensivo, y un capituloAfricano se promete para el futuro cercano' Ambos contribuyentes esperan que sus contribuciones con

H*"rH"T*::*:J:H:ente 
al establecirniento de capirutos i"ai", iet DFC. DFC ha uegado a

Los archivos grSlicos fueron popuJares. lvluchas fotos de peces han sido accesadas, pero tambi6narticulos diversos en los Proceedings han s]fo vislos repetid.amenre. la distribuci6n de mapas son tambi6npopulares' a pesar del menos que deseable indexad.o de estos (pronto a cambiar). Los usuarios parecenconscientes del hecho de que el sistema carece de resf.menes completos con informaci6n acerca de lasespecies, debido a que se accesaron unos pocos de archivos de formatovacfo.
Los miembros de DFC han sido lentts para contribuir al crecimiento del sistema. Mientras algunosarchivos esperan las traducciones a formatos apropiados, etc, mucho de la \a/ww del DFC todavia consistede fotos de peces en formatos de resrj-menes.- Esie formato fue originalmente instituido con la e4pectativaque los miembros' quien estan intimamente farniliarizados con la muy bi.sica, breve y necesaria informaci6npara compietar estas formas' la proporcionarian, pero no ha sido el caso. con la excepci6n de los creadoresdel sisterna (autor y Mike Baltily; vea resumen d.el afro pasado), pocos miembros han contribuido, ya quelas contribuciones i1eo1"nt"t han provenido de no-mi"*b.o.. comunicaciones reciente indican que estoquizas este cambiando' Esta llegand"o a ser cada vez m5s f5.cii convertir documenros textuales electr6nicosen formatos que pueden f5cilmente distribuidos en la www, y a que los miembros tengan acceso ficil auna cantidad abrumadora de informaci6n ritil en educaci6n prlblica y de el sistema de inforrnaci6n engeneral' El responsable de la red, asi reitera la solicitud d.e contribuciones y el ofrecimiento de asistenciade conversi5n de doc'mentos existentes.a los formato, "p.opi^aos d.e la w\,vw. Los usuarios informadosde los materiales relevantes en la www, qrr. ..grrt". in;.,o.on".*on de o desde la vwyw del DFCson tambi6n animados a Proveer uRIr p;: aqiellos ri;;r " los que la red maestra asf *nida pueda serinstalada' y asf aseg'rr la continuaci5n del DFC corno una cimara de compensaci6n para la informaci6n

HtTffif:x?*l#3-RotvttRo, A"' (o* of rq, iastr'. rx AvR . c6tb & rrcrg;e c.ndss ],
status of the {ish fauna of the iuo}r.rte basin, northwestern M6xicoI(EYWORDS: Mexico; fuo Fuerte; sinaloa; Sonora; Chihuahua; lvlexican golden trouq unisexualPoeciliopsis; Yaqui catfish; status survey; exotic fishes

dSSTRACT
The Rio Fuerte drains 3,383,585 ha of the **t.-_J;pes of the Sierra Madre occid.ental of Sinaloa;chihuahua Durango and sout}ernmost Sonora to the Guliof california (Sea of cort6z). while it drainsdesert of extreme southern Sonora, and arid mad.rean oak wood,land interior areas, much of the drainageis more mesig induding extensive high-eiwation headwaters with coniferor-rs forests and extensive Sinaloanthcmscrub at middle and lower elwa*tlons,.prod.ucing the large annual avelage discharge of 5, 102 x 106 ms.The fish fauna of the diverse habitats of thii river bas-in h"" ,[rr", been rysteiratically surveyed, though thesj'stem has aiready suffered extensive alteration at the hands of man, ,rrd tni, tend. is continuing at a rapid
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pace' Two large dams norv impound the mainstream and another diverG an entire major historic tributa'from southern Sonora directll' to the Gulf of california, well nortft of the historic, natural mouth of theriver' More maior dams are planned as are inter-basin connections to the adioining Rfo Mayo to the north.The lovver mainstream.is no.�w-mostly diverted to large_scal. .gri.,rta,o" "r,j titU"-aischarge remains in thehistoric channel' 
lldence of the impacts.of agriitwel p"r?"ia", in the lower basin is commonly seen.A large-scale world Bank logging proposal recJntiy threaiened broad-scale impacts on the highly remoteheadwaters' Intermediate remoie inierior parts oi th" basin remain relatively little altered, but are nowcenters of illicit narcotics activities.

we suweyed fish collections in the u.S. and Mexico for record.s from the basin, obtained records ofstockings of exotic species from Mexican government agency officials, and drew o., obre*tions from o'rolln collections in tJre basin, to compile a database of .""t oi fish collection records and introductions andto assess the status of the native fauna. It is not surprising that most historic collections have been madein peripheral parts of this ruged and mostiy inaccessible uiir,. The fauna of interior reaches of the majorcanyon-bound rivers and tributaries remains mostJy undocumented..
while similar to other Paci{ic tributaries of NW'Mexico in having no species-level endemicity, the fuoFuerte basin does have interesting and 

TT"rI 
native ichthyodiveisity. It is here that diversi$r of thewell-studied unisexual Poecitiopsk-.1o.,", is highest, and Rio FuerLe tributaries have been hosts to themaiorily of the large n'rnber of studies of thisicientifically very imgo*1nt complex. M*y of the studysites remain physically iittle altered' and are mostJy in foothiil tributaries above areas likely to be impactedby resen'oir construction, but their unique and complex communities are threatened by exotic fishes. Athigh elevations' the nati'e Mexican gol'len tro$* ancorhlmchus cltrysqastcr hasbeen collected at a numberof locations' but we find no recent records, and are unaware of serious attempts in the past three decadesto collect it' \4rhile the focus of considerable attenrion in the t95o,s ;"*6d;di, *i;r;;, in tnii ninaPpears to have t'aned, despite its listing by cITES, and we remain largely ignorant of its currentconservation status in the Rio Fuerte basin or in adiacent headwaters of the ;; ;" maior basins to thesouth' where it has also been recorded. The lack of records of exotic rainbow trout from the Rio Fuertebasin is ari optimistic.note,-but may aiso reflect lack of effort. Presumed hybrids between the native catfishIaalurus 6' priui and introduced channel catfish were taken, but not confirmed by preservation of vouchers,during our recent collections' while we have no data on tlre ertent of hybridization, e4perience from theRio )'aqui sqggests that it is probably exlensive. we also document estabiishme nL of Gambusia ffinis aadother exotics in the basin, but have-no data on impacts of these on the native fauna.

RES[/!|{EN
El Rio Fuerte desagua 3,383,585 ha de las bajadas occidentales de la Sierra Madre Occidental deSinaloa' chihuahua, olanso y parte me, s*ena de sonora al Golfo de caiifornia (Mar de Cort6z).Mientras desagua el desierlo del exttemo sur de Sonora, y las 5rides dreas interiores d.e bosques madreanosde encino' gran parte de 6ste desagire es m6sico, incluyendo extensas cabezas de ag'a de altas elevacionescon bosques de coniferes y matorrJ espinoso sinaloense en elevaciones med.ias y bajas, produciendo la grandescarga promedio "ttt'i d" 5,102 x 106m3. I-a i.tiof.,*. J" L, di'rorro, hebitats de 6sta cuenca fluvialnunca se ha estudiado sisterrrSticamente, a'nque el sistema ha sufrido ya una ;;;" dkraci6n por lasmanos del hornbre, y esta tendencia continda a.una marcha rdpida- Ho1, en d.ia, dos grandes presas retienen

f*-:"*tl* 
principi )'otra presa desvfa completamente un t ib,rt*io hist6rico importante desde el sur deSonora hask el Golfo de talifornia, mds al norte d.e la boca naturar hist6rica del rio. I^a.s presas miisgrandes son planeadas como conexiones intercuencas al adyacente Rio Mayo m6s al Norte. I-a corrienteprincipa] en ia parte rnas baia es desviada en su mayor pafte para agricrritura a g,an escala y s5lo un pocooe agua queda en el canal hist6rico. Es comdn ver evidencias de los impactos producidos por pesticir{asagricolas en la cuenca baia' un banco m'ndial a san escala ,.gi.t o recientenrinte ,.na propuesta sobre

b--
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los grandes impactos que amenazan las remotas aguas arriba de la cuenca. I rs partes interiores intermedias

*:il:::ta 
Pernanecen relativamente poco Jteradas, pero son "ho.. cent os de actividades ilicitas de

Nosotros inspeccionamos colecciones ictiol6gices en Estados Unidos y lV{6dco para obtener registrossobre la cuenca, obluvimos registros d.e especies" ex6tica.s de funcionarios de agencias gubemamentalesmexicanas' yusamos nuestras propiasobserv.io.r", y.ot...io.,"s de peces de la cuenca, para compilar unabase de datos con registros acit'aizados de colecciones ictiol6gicas ypara evaluar la condici6n de la faunanativa No es sorprendente que la mayoria de ias colecciones f,ist6i.r, a" p.."r r" hayan hecho en partes

ffi :Ltr-iH::'.?t::'ilff*:KT:ffi*T;ior'*"dezonas*J,"^ot*deiacuenJysus
Mientras otros tributarios del Padfico similares del noroeste de Mdxico no tiene especies end6micas,la cuenca del Rio F-rerte tiene una interesante e inusitada ictiodiversir{ad nativa. Es aquf dond.e la diversidadde dones de los bastant'e estud'iados unisexuales del genero Poeciliopsises mds "lt , y los tributarios del RioFuerte han sido. anfitriones a la mayoria del gran ,ri*.ro de estudios de 6ste cientificamente importantecompleio' Muchos de los sitios de estrrdio pJr*"rr..". ffsicamente pocos alterados, y son en su mayorialas 6reas arriba de los tributarios al pie de las montafras ias que son impactad.os por la construcci6n dePresas' Pero sus 

Ti.T 
y complejas comunidades son arnenz?arlrs po. especies ex6ticas. En elevacionesaites' la nativa trucha dorada *.i*^, or*rty*t ur'rn yr"g^*,se colect6 hist5ricamente en un nirmerode localidad€s' Pero no encontramos n]ngr:n registro reiente, y son desconocidos intentos hechos en laspasadas tres de d6cadas para colectarle-"ivien"tras qr;" el foco de atenci6n durante los aflos 5o,s yprincipio de los 6o's' el inter6s por 6sta especie parece haber menguado, a pesar de estar listada en el cITES,y noso[ros Perrnanecemos ignorantes de su condici6n actua] J" .o.rr.*"ci6n en la cuenca del fuo Fuerteo en las er6ximai d::.:}encas importantes adyacentes al sur, donde tambidn se ha registrado. la carenciade registros de la ex6tica truch; arco iris en la cuenca del Rio Fuerte es una nota opumista, pero puederefleiar tambien la ausencia de esfuerzos. I^a' pres'nta hibridad5n 

lntre 
"r 1.g." .r.u vo lctalurus pricei y eIintroducido bagre de canai se ha tomado en Lnta, p;;;;" ha sido .o.,fi.rr,idos por la conservaci5n deeiernpiares' durante recientes colectas. Mientras q.r".rJ*mos d.atos sobre el alcance de €sta hibridaci5n,las eperiencias del Rjo Yaqui sugieren que 6sta es probablemente extensa. Nosotros incluso documentamosel establecimiento 

le 
c.aybusil &ri, y de otros ex6ticos en la c'enca, pero no se tienen daros sobre el

I{ttH*5J.HHgj' 
I' E' (RH-Net,.rrlMu.*orNrtrnlrlisrcry'soittusieifttibrrid\wohirgtclD.c.;iEW.BworlrndMrnrs.Gnt.

Consenration srtrGywoRDS:""::ffiL'fi fi lH#tLff f,:,':::J.Tiff "i#i"fr'ili*:;nrtunities
ABSTRACT

A field survey of springsnails (Gastropoda: Hydrobiidae) throughout the creat Basin was recently'conducted 
to doctrment the diversiry andionr.*"tion status ".f q;poorly known fauna. The s'weyrevealed a rich' hi$tly endemic' and largely 'ndescribed fauna, much of which is at risk of extinction. Manypopulations are threatened by surfacJ-dirt*bir,g ".tio.,r, ;;Lich could be easily ameliorated if protectionwas afforded to-a-small portion of individ'af sp.lng-iabitats. The survey results revear nurnerousopportunities and challenges for proactiv" .or,r"*"tioi *"**"s- In response, a muiu-agenqy effort hasbeen initiated to recognize and' evaluate these concerns as well as to encourage and institute local,site-specifig consewation efforts' Fort'nately,-T*y or trr" ,pa'gsnail populations at risk can be protectedthrough relatively uncomplicated means. Efforts to mainain springsnail populations should focus onmaintenance of natural springhead integrity, which will irnprove water quality and may conserve, in
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"ot:_t*ot 
: _1y: :::: 11&d 

wTrrc s@b. No Medo Fbhcry Rore onc, Arh{rEq,&. NM)tri.rffinffi,:TCtr\^A/rtonc. nKhole'(EYW.RDS: sinkhole r"rct p."". i*busia; pecos pupfish; prains killifish

addition to springsnaiisl: 
?t""d 

array of p"o:ly knlm species associared with springhead habitats. oncespringheads are protected' water -Ly ul, utilized dovrr,^flo* for multipre uses. If proacLive conservation

ill?illiTlilXn:!fi *$;.Tg"ffij:: jjiTj;1ffi"ffi vd"b""'"*;;o;,#;#

las medidas de conservaci6n nI *.,r,';;' 
'5* V1c ,uye :'oalo Puede utilizarse para usos mriltiples. Si

ffi il:?::*ff :li'T::H:":ilr:5*i:?i?ffi :.trJos='qffi :*il:S*-J

Iln estudio de campo de caracoles o. **#;ffi#opoda Hydrobiidae) a trav6s de la Great Basinse llev6 a cabo recientemenG para documentar ia d;versidad y'"or,aic-or, d" cor,r"-a"io' a" 6ste grupo tanpoco conocido' EI estudio rerrel6 una rica, altamente-enau#*, ys.- familia sin describir, muchas de las
#mEr}ffi:i?"T#:.::: Yf- 

poblaciones,o', ..,,"'',*'adas por accione_s superficiares, que
primaverares individuares. r.os r"-d;j;rP;T:::#"1"1ffio" 

*" po'"i6t' pequefla de los irabitats
llevar a cabo numerosas lnsdirlac de conservaci61. En respuesre, JT:ff#""InT:ft1l"1jTfffiJf;:
Para reconocer y evaluar estos intereses, asi "o*o L*bi6n para fomenta,r e instituir esfuerzos deconservaci6n en sitio a nivel local' Afortunadamente, muchas de ras pobraciones de caracoles demanantiales en riesgo pueden Protegerse mediante medios relativamente sencillos. r,os esfuerzos paramantener las poblaciones de caracol"' i" *.rtiales debe enfocarse en er mantenimiento de la integridadde los manantiales naturales, que *";"...ir" calidad del agua y puede conservar, ademas de los caracolesprimavera' " t- "*olll-*::ji::peci.s pobremente conocidas asociados a los hSbitats d,e mananriales.
,Yru;::: !"J In**::,':3.."13*^",:11itil;;;; puede urlizarse para usos mrirtipres Si

Vorr)MilO(VII - Rs-rs:m ls96

. . TtLp"pulations inhabitinglake saint t #:ffil",,or"o beginning in ]uly r99r, in accordancewith the Estty Resourcel v"ito'i,tg P.qgr*.'s Globar g*g" component. t t . saint Francis, a s?s.,'nsinkhole' is located in southeastem N;* Mt- on Bitter Lake-Natio.,a1 wildlife Refuge near Roswell. Thelake has a diameter of 65 m *a rt is * a""p w*o,.*t;;*; ranges between s a;a 29 degrees cersius

w:ffi.,x:;f ,",}.r!"":'r,m*m*:**,t.r11{*lcgruy, j',p;;p;;;
emplcyed guarterlyto deGcLfish "ild*; and d.istribution rhroughout the t.k". tilHr#T:ff::at mid-lake at each meter from trr" r,r*ro tr*""gh 5 * ;;; l*,r, **p, ar lo and 15 m. on the shorelinetxaps were set on tre surface and at r * a 

i,..u.d ;; a;;q, profile (temp"r"i*., dissolved or]€en,salinity' and conductivity) was t"t"..*Ltr,ly to rerate .l*;; to the firh .oo*,,rr,itv. some segregationby depth was d'etected. Fecos g*ril;;" *ori r,**.ro,rJrf".i.r, dominated at the surface but courdbe forurd at any depth above trtJtn"r.J ine (6-7m). piains tiilinrr, were increasingly common from thesurlace to 5 m' Pecos p1pfttlY-t: orriy.o*o., at Io and 15 m. AIt three species were more nurnerousin shoreline sets than sets at mid-lake' Esh abr:ndance ir,"r""""1 l*i.,g the summer months at which time
:**: H"lfftlv 

and ;'''d;1;'Latified- o*i"g th. *inter the lake remained mixed and fish
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Las poblaciones de Peces que rttoit-., .rTf"?#-E ancis fue monitoreado en jurio de r991, deacuerdo con el to*pottn1" ae cambio global d.l'Ft1.;tn"io*..r ^voniroring program. El r^ago saintFrancjs',n cenote de-caiiza' t" "bi;";;:l sureste de NevrfuIexico en Biuer lrke-Nauonar wirdlife Refugecerca de Roswell' El lago tiene un di,n ";; de 65 m y ri;" 
-i;; 

a" p-i *ai-Ji. 
^rli"*o"r"tura 

der aguaoscila entre 3y 28 gradt celsius, ",i";;; que la sarinidad varia desde 7 a roona ,*, especies de pecesse encuentran alli Pecos gambusia Ganbwya nobtli,l.;i;il; sh Clryrinodon^p2*r*risy er prains kinfishFunduka zbrinus' Se emplraron tt;;;;""owcebadas d" *i,"ra trimestrar, para detectar la ab'ndanciaydistribuci6n deros peces atrav6s de10do e1 lago. Se estabiecieroldel lago a cada metro de la supe.ficie-cJn*lo, roi,g.,a d" s -;.;: ;*H": i":iryC;:"H1jfr,fflas trampas se instalaron a nivel superficiar y ; i;d;ri riio"o. Se tom6 ,rr, pJ.at verricar de caiidadde agr:a (temperatura' ot'geno d",-,iito, Jnidad y.o^d,-,.tirrJd; .r,"r,rrr"tmente para reracionar er crimacon la com'nidad o".o^t:t^t' 
,te 

detect6 aigoj: 
:l_*"-".";;" 

profundidad- Er pez pecos gambusia, laespecie mds abundante' domin6 tn lt "'pe"rficie, pero puede ser encontrado a cualquier prof'ndidad arribade la termodina (6-7 m)' El piains ktfiil increment5 el ser comrin de la superficie a Ios 5 m. EI pecospupfish s6lo fue comfn 
:itt: ]* I0 y I5 o. 

.Ias tr-es especies f;;" m6s comun.s en ras uampas instara.r:sen las orillas que las establecirLs t #oa a"l r.g.. t ^u*a*l;;" peces se increment6 durante Ios mesesde verano' tiempo dr:1te "1.*"1 la. tem-fratura y el oxfgeno der lago estuvieron estratificados. Duranteel invierno el lago permaneci6 mezcladoi los nrimeros de peces fueron baio.q

HotoEN, P. B. (BrowEsr.rrc.Logeur)
Report on 1995 activities in the Bonnewille BasinKEYWORDS: Bonneville Basin; area report

related to desert ftshes.

coiorad'o cuithroat Trout - In response.frjtffi:L for.trris subspecies, a murtiagenqygroupin Idaho developed a conservatio., a|"...,"nt for ti.- b""r fty"r. qi"*, il;;"g a singre drainageAgreement for the Thomas Fork drainaF. Ag"r,C", ir,.rollr"J iiauded the ldaho Department of Fish andGame' Idaho Department of Parks i a {.o""tior,, U.i. Fish a.d wirdlife Service, Burea of Iandlvlanagement' and Forest Service' th" u; DMsion of wildrif; Resources, u.a. FJ^*d wildlife sewice,BLM' and the Forest service *" tt'o J.*toping " co.,r"*"uon Agreement f;. th; subspecies in utah.Bear Lake Hshes - A status review of'the"three "r,d"J Bear Lake prosopiumand the Bear Iakecutthrcat troutwas completed by * i^i"r"gengz team in Idaho. Tr^."y;;;;;"#" species were stableand that the u's' Fish and wildlife s";:; designation or "rp.a.. of special concernn courd be removed.Utah is also presently completing a starus revi"1 
3r q" ,r*.'rp".i", as well as the Bear Lake Sculpin.Least Chub - A listing p"tk^;" *'";;"pT..$ f.. gt: ,p"Ji, by the u.S. Fish and wildrife service intee5' The state of ur"d sril, *d?; Eirn ana wira;re r.T.:;:;i;;g on deveioping aconservation Agreement for-this ;G; 

- 
on a very p".ru". ".,e, chris IGreher of the utah Division ofwildlife Resources recentry discovered a new population of this species in Juab vailey.Leatherside chub - A status tt"i"* i".- trd ,p;;;, ; il;g conducted by the Division of wildrifeResources through a contract with Brigham young University.

June sucker - Studies 
:" ."T:* ?tp..," of .!.or..ry oiir." *.t"r 

.are \i1s cond.ucted and. reporrs
il'.'IT:'ffi **ffi,il:*'tr",ffi*:nf I iif * meeting A r; thousand prr-tagged
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RESUn4fEN
colorado Tto"t-: En respulta a.un paquete para enlistan a 6sts subespecie, un grupo multi-institucional de Idaho desarroll6'n acue.lo a" "o.,"i*."i'or, p** "t Bear River Drainage, incluyendo 'nasrerdo rinico de drenafe para el Thomas Fork Drainage. Entre ias instituciones involucrados en el pr'cesoindtryen el Idaho DePartment of Esh and Game, la*,?o.p*t"-,"nt of parks and recreation, LI.S. Fish andwildlife service'B**,i:-{.Ha Management" yel Forest Service. l," utah Division of wildlife Reso'rces,united states Rsh and wildlife ServiJe, BLM y Forest Service est6n incluso desarrolrando 'n acuerdo deconservaci6n para €sta subespecie en Utah,
Peces de Bear l^ake - una revisi6n dei estado actual de tres especies end6micrs del prosopiun d.e BearL"k" y el Bear Lake cutthroat trout fue co.mpletado por un equipo interinstitucional en ldaho. Ellosdeterminaron que las especies estaban estables y q:r: ra:aesignaci6n de u. s. Fish and wildlife service de"Especies de inter6s especialn podfa ser removido. Utah est6"incluso completando una revisi6n del estadode la_rnisma especies ar iguar que er sculpin de Bear Lake. 

'wv rv'*,rEqruu'rri

Ieast chub - un paguete para enlistar aflta especie fue preparad.o por U. s. Fish and wildlife serviceen 1995' El Estado de utah, nura y united state; Fish and #itaur" senice estan planeando desarroparun acuerdo de consenraci6n para 6sta especie. En una nota mury positiva, chris Keleher de la utah Divisionof wildlife Resources, recientemente descubri6 ,rr,*_.r,r*" fffl"ao" de 6sta especie en ]uab vailey.Ieatherside chub - una revis6n del estado p"r. eit" .rpecie estd siendo dirigido por la Divisionof Wildlife Resources a trav€s de un contrato con ByU.
J*ne Sudser - Se estSn efectuando estudios sobre varios aspecto-s de recuperacibn de €ste especie yalgunos reportes sobre 6stos estudios se esl5n incluyendo en la agenda para la reuni6n de DFC en 1995.

i;T.* 
de miles de ]une sucker etigo"tado, mn PIT estin abasteciendo el sisrema de lagos dq urah en

Hotorru, P. B. (BrcywEsr, rrc. Logu ur)

rffii#i;lh?1rilT*"'fish 
distribution and abundance foilowing a high spring runoff

KEYWORDS: Vi.gr^ River; woundfin; Virgin spinedace
ABSTRACT

During 1995' the \rirgin River e4peri"n::d a high and long spring runoff. R'noff started in April andflovrs remained high *ntili"ry ri it sp.lng nfloodn itered habitat and redistributed native and nonnative
11"t: 

*ty\dft""t+;vtg" fi#Go5ge,Arizonu. wo,*afin young-of-the-yearwere d.istributedthroqghout the lorTrerriver for the fi-rst time * *yy*r, andviryin spinedace were fo.nd. below Riversidefor the first time ever' Nonnatit'e largemouth bass, common .4p, ,*-a red shiner numbers also were high,&'hich does not fit the prereiling *o?"1 that nonnatives are less adapted to high flows in western rivers.

NESLB4EN
D.rante 1995' el virgin River experiment6 un escurrimiento grande y prolongado. El escurrimientocomenz6 en abril y permaneci6 ai; hasta iulio. rri" .".".imiento prima,,reral alter6 el h6bitat yredistribuy5 los peces-nativos y no nativ-os en el virgin River ad.elante de virgin River Gorge , A'zona.';uveniles del afio det wo'nddn se distribly:.:r, . tZ r*"g" de ra parte baia del rfo por primera vez enmuchos arlos' y el vi{gin spinedace se encontr6 debaio de RiJerside por primera vez. Tambi6n fueron altosIos nrimeros de indii'iduls de los no nativos lobina negra, carpa comrin y sard.inita roia que no est6 deacuerdo con el modelo de prevalencia de que los no nativof estdn menos adaptados a corrientes altas en rfosoccidentales.
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HoRax' D'H"; Kgnsrn''ER, I. L-; Flawxrxs, c. p.; cROWr,T. A. ro.p,**ofFish.li-edwirdrifc.ubhsb.Univcity, Loga& Ln)

An assessment of degraded habitat of cororado River cutthroat troutKEYIvORDS: cutthroat trou! fragmentation; complexity; Colorad.o River; utah; wyoming native

. 
Habitat- degradation has fragme","d "#rs"mfl" .:*orexity of stream ecosysterns on t,renorthslope of the uinta iVlountaini Fragmentation has reduced the historic range of suttfiroat trout and.has eiiminated mc

::r,-:::Tr'"*;:T:Iff x"i:1ffi *""iii'','.*;':f :::;li***1."'*."?r:"?rragmentation and a loss of habitat compiexily on colo.ado River Jrtthroat trout oncorhlmchas cl.orkipleuriticus otott::::-s-""* fragmentedstreams were stud.ied rhat contained alropatric populations ofcutthroat troul Adult trout were pos;ti',,,.ly related to habitat area and juveniles were negatively related toarea- Adults were found whtre there were undercut banks and large substrate particres. Large woodappeared to be important to juveniles. Three streams occurred in tJre High uintas wildemess and havesuffered less human disturbance than the four lower elevation streams. The wilderness streams had morestream area' deeper channels, more stable banks, belter a"rr.top"a riparian *"* *a a higher percentageof r:nderc't banks' In contrast, the lower elevation strearns have been 
l:r*ly 

logged and grazed- They hadPoorly deveioped riparian vegetation, higher *.o1 
9"*p";;;;"r, a higher percenrage of surface fines, ressparticle size variation and riore woodydebris. Adult density was grearer in the wilderness and juveniredensity was greater in the nonwildern'ess. Cutthroat trout in the witderness streams had a higher meanweight andmean length' As available fish habitat d#dl;;,;e need to foo-rs on the quality of remaining

i:|i3:.1::"i*ff:.*faded 
habitat can be effective, bur ir is important ro ensure that high qualiby

. REs UTIIEN
Le degradacion de h6bitat ha fragment"do y reducido la complejirtrd de los ecosistemas de arroyo sobrela pendiente norte de uinta ivto.-?"inr. l,a fragmentacion-rra reducido el rango hist6rico de la truchacuttiroat y eliminado el movimiento entre cuen.-^*. cuando habitat disponible disminuye, la condici6n del

itr'::-:: -lfmnleiidad, 
llega a ser m5s importante. Este estudio se disei6 para determinar los efecrosoe lragmentaci6n y p€rdida de compleiidad ie hibitar;." i* poblaciones je la trucha colorad.o Rivercutthroat oncorfun&tu ctarki phuritxi' se estu$aro1 siete an"oyos fragmentados que contenfan poblacionesalopSlricas de la trucha cuithroat' las truchas aduitas est,rieron positivamente reracionadas al irea dehSbitat y los iuveniles estuvieror, .r.g",irr**ente relacionados. Los ad.ultos ," "r,.orrorron en bancos desocavaci6n y partfculas de substratJgrandes' Los troncos grandes pr.e.i"ro.. ,". i*po.t"rrtes para losiuveniles' Tres arroyos se localizaron "" "r rrrgrr u-L wil"*""ss y sufrieron menos perturbaci6n humanaque los flratro arroyos d'e baia elevaci5n. L,oi arroyos d. *i[;*"ss tuvieron rruls ,lrea d.e arroyo, canaresmas proftrndos' bancos m5s estables, Sreas riberefras-mdo, a"r"..tu".r's y un porcentaie mds alto d.e bancosde socavaci6n. Enc.."t*".",{'r*+3:i*:J::ffin3;,:T,*:ilnH'*i:*f ::*:ffi ,k:k3,im6s alto de fallas en la superficie, menos variaci6n de tamario de particula y mayor detritus d.e madera. Ladensidad de adultos ft'e mayor en el desierto y la densidad. de iuveniles fue mayor en er no-desierto. latrucha cutthroat en los arroyos de desierto tuvieron un peso promedio ruryor y una rongitud promediomayor' Debido a que el h;ibitat disponible de peces airrri.,-ryl, necesitamos enfocarnos en ra calidad dehdbitat restante' [a restauracjon de habitat d.gr.:J; p""il.?t "r.ctiva, pero es importanre para asegurar

*
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HonN, M' J' (D.P"tha6 dzodo8t/, Artn sterc lJnhattjn c.*r.^dd*: u,s, &m of Rcdotloc D6s, @)Ageing of lanral razorback suckers \yraachar t*anus using otoliths
I(EXA/ORDS: lake Mohave; lanal fish; otolith; razorback sucker

VoUJn€,)OilU - R;s.srcn 1996

Razorback sack.. xyrandten taanuso"ot#ffffJ*y ocorpied most of the colorado River andits maior tributaries' since the tum of tt " ."t t rry populations have d.eclined or disappeared throughoutthe species' historic range' ln both-the upper and lorver Lasin where ad'rt populations still exist, laryae canbe found following spawning each yeat. survivorship, however, is low and larvae appear to persist for atmost only a few weeks' Determining the ag^e a:T'hich young fish dirapp"ar rnay help or:r 'nderstandingof the dynarnics of the recruitmentproilern 
-otolith 

"giri**?it.*pt"d ior ta.ui ,.r*u."k suckers usinglaboratory raised fish obtained fr; eggs of t^ate uJraire wild stock Larvae were raised at temperaturesappro'ximating those of their native t k" Moh*',r" habitat, about I Bqc. Three different feeding levels wereused to explore potential effects to otolith development fish were starved, fed a sub-optimal ration, or anadJibitum ration of brine.shrimp' lapillus an$ sagrttae were present in the earliest larvae examined., andwere used to determine if daily rings coua be detected. Aste*scus were not used for this analysis becausethey did not appear until about 2-weeks of age. However, the asteriscus was a quick indicator of relativeian'al age (<2 wks vs >2 wks of age).

RESLN4EN
Ias poblaciones del matalote iorobado, \yrau&en twanw,ocuparon hist6ricamente la mayorfa del Rfocolorado y sus principales tributarios" Desde el canrbio de siglo las poblaciones han declinado qdesaparecido a lo largo d9l rango hist6rico a" t" "rp"a" E"l;;."c"s alta y baia donde las poblacionesadultas todavfa existen, las larvas se encontraron despu6s del desove de cada aflo. I^a sobrevivencia, sinembaqgo' es baia y las lanras parecen persistir por s6lo ,rr,* ,"**r,as. Determinar la edad a Ia que los pecesi6venes desaparecen, puede ayrdar la comprensi6n de la dinamica del problema d.e reclutamiento. l-adeterminaci6n de edad por otolitos se intent6 para larvas de matalote iorobado usando peces criados enlaboratorio y obtenidos de poblaciones silvestles de huevos de L"ke Mohave. I as lanas se criaron at€mPeraturas que aprofman los de su habitat nativo en el l^ake Mohave, sobre l goc. Tres diferentes nivelesde alimentaci6n se usaron para explorar los efectos potenciales en el desarrollo de los otolitos: los peces nose alimentaron' alimentados con una raci6n sub6ptima, o a una raci6n ad libitum de artemia. Lapillus ysagitta estuvieron presentes en las larvas i6venes'examinadr", y se usaron para determinar si los anillosdiarios podria detecbrse' EI asteriscus ,,o f,r" p"do p*";;;;6risis porque no aparece sino hasta ras 2semanas de edad' sin embargo, el asteriscus fue unlndicador rdpido de la edad."l"u,r. de la larva (<2semanas vs )2 semanas de edad).

Hovrnicrr, P. 1sr,,-t o.y,urr

3::g::^q"pttical studies of rivers in the Great Basin, usa amphibians, mollusks and leechesKEYWoRDS: leeches; mollusks; amphibians; Great Basin rivers; zoogeography; conservation

AJ.STRACT
Eleven Great Basin rivers (sevier, Provo, weber, *JB""r in Bonneville basin; Humboldt, Truckee,c-arson' and watker 

1n bhonurL basin; and o,vens, Amaqgosa and lvlojave in the Death valley basin) were
Tdr.a for geqgraphical distribution of t!: frog Rono p1pt^ artd. Rana pretiosa,the mussels Margaitifera,Gonidea' and Andonta, the gastropods Ftum;itcola arrd.'Ferrissia, and the Erpobdeilid leeches ErpobdellaPundat^' E' pova' E' dubi*, NePhetopsit obscura, and Mooreobdslla microstoma. Ranid. amphibians were in very

> /
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restricted segments of t-he rivers which largely reflect habitat exrerminations. The Erpobdellid leeches inthe Orvens, Wa]ker, Carson and Tru&ee Ri;; d.rainages (Mooreobdella), the Humboldt River drainages (Epunctaa)' and the Bonneville basin rivers (E. punctau, tl ariu, E. parva, N. obsatra) distributions are a resultof past geographic events' The mussel 
.fu1uTry*: i: l*g"ry exrerminatea'*r,it. Andontais widelyscattered and rare andGonidea is restricled in the Humboldt Riirer where it was not found in eariier stud.iesin I 9 12' The limpet Fernssia was cornmon in the Humboldt River and very rare in provo and Bear rivers.The river populations. o! the frcgs and mollusks were greatJy reduced or exrerminated from historiclevels and from potential habitat coisiderations. The leeihes were restricted in the use of the rivers.Although these fa'na are.foundi large basins, the Pleistocene lakes did not necessarily allow for basin-widedistribution' The rivers dr:ring the glalo-pluvial era were refugiums. The present dis#bution of t1re aquaticfauna is related to events precedin'g thelast pluvial cycle and may extend back to the Mocene-

once rios de la Great Basin (Sevier, provo trfffi, en la cuenca Bonneville; Humboldt, Truckee,carson' ywalker en la cuenca l^ahontan; 
I9**:r,.#-g;;; Mojave en ia cuenca de valle de M'erte)se analizaron para la distribuci5n geogrSfica de las ,iu tiooo pipins y Rana yretiosa,los meiillonesMargaritifera' Gonidea, Y AnQny, "I git"t9e"a o 

-Fluminicoh y Fenisria, y las sanguiiuelas ElpobdelidoErpobdelh punctzta, E' parvl, E'.dubia,fuephetoplis obscura, y iooreobdella microstoma. las ranas anfibias seencontraron en muy restringidos segmentos de_ios rios, que en su mayor parte, refleja exrerminios dehSbitat' I^s distribuo"",t: 
*.t: saigrrilueta" Erpobdelidt en hs cuencas'de los rios owens, walker,Carson y Truckee (Mooreobdella), i" .rr"i.r dei Fao i{umboldt (E. punaaa), y la cuenca del Rio Bonneville(E' punctata' E' dabia, E' parva, N. obscztra) son un resultad.o de sucesos geogr5ficos pasados. El mejil6nMargaritifera aia exterminado en su mayor parte" mientr as Anodontaes esc'za y raro, y Gonidease restringeen el Rio Humboldt, donde no era encontra.lo en estudios anteriores en i9i2. Fi*srafue muy comtinen el Rio Hurrlboldt y muy raro en los rios provo y Bear.

I as Poblaciones de.las ranas y los moltrscos de los rios fueron reducidas o exterminarras desd.e niveleshist6ricos y desde consideraciones pgtenciales de h6bitat. I rs sanguiiuelas se restringieron en el uso de losrios' Aunque esta far:'na se encuentre en cuencas grandes, los lagos del pleistocene no necesariamentepermitieron 'na distribuci6n ampiia en la cuencr. io, rios durante.la era glaci-pluvial eran refugios. La

*H::,.|::::l"Jri::l 
acuritica estd a evenros que preceden er htimo cicto ptuvial y pueden

IA*kH;*j 

HG, 
IC (NRK ' u's. Fish anr wildlirc s@re, Klrerh Rtus Firh end wildrirc oftc, yck& c.r Ky - u.s. Flh rnd wildurc so&c,

1995 Northern California Area Report
I(EYWORDS: Northern califorria; u's' Fish and wildlife service; U.S. Forest service; U.s. Bureau

3f 
Iand fulan4gemenL caiifomia Department of Fish and Game; section i E"a""g.LaSpecies Act consultaLion; re-covev plan; endangered and threatened species; Federalcandidate species; Species of Speciai Concern

AJ.STRACT
The following report describes consenzation efforts 'nd.ertaken by Federal and State agencies inNorthern califomia aridland aquatic ecoqxsterr*. Th9 seosaqhic area encompassed by this report extendsgenerallyfrom the Tehachapi Morrntains on tJre southlrn"eni of the central ?"u"y to the oregon border,exdusive of the east side of the sierra Nevada south of lrk" i"h;
Because of recent recovery efforts trndertaken by the Modoc National Forest and californiaDepartment of Fish and Game iDepartment), the Depa:rtmenr is currently reviewing the stat's of the
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Modoc sucker catosnnus- microps for dolnlisting from endangered to threatened. The u.s. Fish and
Xtff"t;"W!t*Tiffit$:::-;;'h;f"t'J*ti"oonar Foreston the errects "r*.,r"g,."r"g

The service continued its effotts to assist the Goose l^ake Fishes-working Group to implement aconservation strategr to Protect the endemic fishes of ah" ;""* Iake basin: GL" Lake redband troutoncorhsmchus mykiss ttp'' Goot" l,ake sucker catostomus rccidenalis lasusansernus, Goose l,ake lampreyLampetra milmuta ssp'' and Goose lake tui chub Gila bimlor dtalassina. 'I}r" wortl"g Group funded and
ffitffry#":?rT-T::hf"fffi:'r5t* ;Jffi or basin ,t';;* ritgn winter precipitation

The service met with private landov"ners and u.s. Bureau of l-and Management staff to reinitiatetrffi:?}:s::F;::$::$$",!3x9"5;";;;"G'b;8'�;ffi ,aFedera,*i.g",v.r
Maria Ellis' arlniversitv of Migrigan student and consurtent for pacific Gas and Electric company,recentJy reported finding a pradously Lo$"::*a p"p"L.tr"n of the r"a"Jiy rirted endangered shastacrayfish Pacif6t44tls fus in the *.ititt"r Pit River *i'r" ni r",rr. shasta olynrr, have been identifiedas one listed species that mev be afrecrel b): .t:=** ", li" n, i nyil]".:#. i'r";*.onAugust 7' i995'.the ST"" o*tf!];ttil; on apetirion to list the Eagre r.ake rainbon.trout oncorhjndrus mykiss aqutlarui as a th.e.tened or "rd"fg.""ispecies. The F"ae.ar Register notice:taled.that the petition did not contain substantial informatioFederal categoiz can di date. Th. rr"r.; Nati onal r;; ;#:.";Tfrt #llflff #ffiX;ffffvario's habitat improvement activities along Pine creek trr'. ,ri*ir,.rpawning tributary to Eagle Lake. TheService continues to be involved "'il;; lo."l pi'," creek coo:dinated Rlsource Management programpianning goup to restore a spawning "* ;E";; i"t"^.]";r"* artki;m; ara"o rhe Scrviieprovided $25'ooo in 'pre-listing" 

f,,tid. to -conJuct habitat, invertebrate, and amphibian surveys inanticipation of a chemicar treatnient of pine Creek to eradicate brook trout.The Service is working with the Mcclo,rd River redband troyt core Group to prepare a conservationAgreement to Protect thJMcclorrd RJ;. redband ttout onarhynchus mlkisirrp.' Trr" core Group waslormed last year in response to tle service's proposal to J*.g the subspecies, candidate stat's from
t::"try;,: 

category-i' The service h", ageed L runa a $so,ooo habitat and population survey proposed
For the second \rear, tlre service has fomully consurted with Lhe u.S. Forest service,s pacific southwestand Intermountain regional oflices concerninggrazing activities on National Forest lands affecting listed

;tff:"T::?$;;*n"ut 
t'he state. The sifr." .i.,rJi.J o., srezins authorizarions ror o'er hventyrngudins:r"h";;'#,i#:t*lB:},ff;ryffi x;;gil*r;i:l':*xwj,ffi ''seleniris' owens tui 

1]rub 
Gil, bicotar t"4, Little IGrn gorJ.r, trout onarhjmchus aguabonita whitei, end.Modoc sucker catostomus micops- I., 

"additiorr, 
th" s"i;"; completed.o*".ol informal gazingconsultations for the Ia.hontan Ltthroat trout on severar Nationar Forests.In response to arequest by several state and Federal .g*"i.r, the Service is actively seeking lgg6frinding to revise the paiute *aif,ro", *oirt recovery plan.

EI informe siguiente describe ios esfuerzosff:m.6n emprendid_gs por agencias Federales y delEstado en ecosistelas acuSticos de uerras Sridas del Norte de california- El Srea gJogr,lfica comprend.idaPor este informe se extiende desde las Montarlas Tehachapi ar S'r del vaile cJ.,ti en ia frontera deoregon, exclusivo de la pendiente oriental;;;";; *";#; sur de l_ake Tahoe.
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A causa drc los esfuerzos recientes.de recuperaci6rl emprend,idos por el Modoc Nationaj Foresr y
California Department of Esh *a c""'. (D"p-#;;^;;;;;;;;,;;"nte 

revisa la situaci5nactuai del Modoc sucker coto'to*^ *tcropi paradets#io dg"r, p.rig.o-"*;;;ado. EI u.S. Fish andlll*i:.:W.,'":$3r:"fr1Ti*"::*tffi ;:yffiJ:"ona,Forestsobre,os"r".io,LiEI Servicio continu6 "" "'ft"t'* a alnrdar al Goose rake Fishes working 
lroup para implementaruna estrategia de conservaci5n para el:tege: Ios peces ..ae*.o, d. l. .r;;; ioor. r.ake: Goose Iake

redband voutonarhlndt^ '1li":;:toor. l^ake sucker co.ara*u, txcidentahs lacusanserinus, Goose r^ake
#::7"7!feK"??,;:;l:* m**o,o."* 

icoror tharass.o Er'ilo.king Group se rund6
precipital6n invernal mejo.6 muclo las condiciones de,ruo,f,::lj*j" 

affoyos de la-cueni. ;;;
El Servicio se

reiniciar acciones at:*u 
con propietarios privados y miembros dei U.S.Bureau of L

^*ff .Hti?ri'#f ',:ii*:n",T"*,*'Hff Hlffi .H*-H1#;:w:1xc"-p"',v,..J",,i**te inrorm6 ",,*,,Ji'H;lrT:*:rn J":ff*';ffi*.i"T::,:n.TH*H:federalrnente enlir

;*L1$il:.::Htffi,'.1",f11f*;.:#trff "*H::r,*nt:[T#:,ri:**
El 7 de aSosto de t g"95"ei s"-itiJ p-"blic5 una lista de consurta de 9o dias sobre una solicitud para;:,itr ftrffff.-H*"H"S:bn*,vniu'^'**il **rum como.-. "ip"o" amenazarrr o en

garantizar su indusi6n en la lista r, "r:till^t:1" 
petici6n nq contuvo la informacidn suficiente para

HlI;nYffi'.rr* '.*F}ff i.###$.n*t':iffil":::**:ffi *j
il?::T,il1H'*"J'J*i*j*'**,"#ffi ::,?;*i:ffi1'.::-i:trr:::ffi1*
Servicio ptovevo$2s,'oo en como n.*r.*i*toinicier,;;",iJ:::T,1"o,|"]-::ffi:tr 

?i:r:fi:hjl'*t?'3H;n:tr::nl?e":T:";::*l#j.**::::,"m*t**"a"".,.yo
pff:tili"::I:ffi:i.:r;**i:la t'o'h""band der M.cro'a ni,,., ;;;i;:ftr:;;::*l x3:r{iir"ffi rr,tffx*r:i*"i**g*tiln:5:"*ffi rt*tr.::"'ffitr
"- .tot^*q:a" an", rr s.-iJil^J*r,roo formarmenre con r:c ̂ r.i;-.. -^r^-service Pacific and Interm",*;;,-";i; q"" concierne " r"" lT 

ti "loi* regionaies del u.S. ForestNati on ar Fores t que arectan 6;; ..ii,, ;, en r i s tarr : * ; il#::f ud;$: t?HtrJ ;tr,X",:TJl:autorizacion.r d" p*:::eo en Gnt" Jg*oo1"s en Catifomii*,*"yo.r.;;;;:piniones 
biol6sicasprogramadas que afectan.luchas^esp"'J"r,- in.t..y.ndo, Truia r:hontan *ur*"l oncorhjnchw ira*i

henshawi' truch; Paiute cutthroat on[riyorh^ ,i*i ,rt"rii&"r,, tui chub GiIa bicohr snyderi,TruchaLittle Kern golden "i'1t 
9'-'iitn'I"/***,* "1ii, y;;* sucker catostomus microps.Adernis, el*#"1J::'ilr#l:m'd ';;L inrormales sJu."-il"*'eo para ra trucha r^ahonran cutthroat

DFC PRocEEDiNcs - .trFrABETrcAL usrrlrc oFABsfRAqrs

;l* "l,:*J.i*i:l :1*^T1 p*ca activamenre er
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KAM.d, |. fo*rrtoo N.rnl RaqIE. chloqdr oR)
Effect of lake letzeJ management on water quality and end.angered suckers in upper Klamath l-ake,Oregon
I(EYWORDS: limnologn Klamath lake; habitat qualiq[ catostomids

ABSTPACT
l"ake volume.and mean depth (elevati"") h;;; ;;l effect on physical, chemicer, and biologicalProcesses in lactrstrine ecosntems' In addition to the ai.""t ,"arr"tion of shoreline rearing habitat availablefor larval and i*venile end'angered sucker species * iJ.-J*"rion is ls'rered in upper Klamath leke,various productivity related water quality problems ;" ;r";;;;;:'ii*rr"a o])€en, pH andunionized ammonia frequently txte"a'criu".t-values due to massive blue-green algal blooms of the speciesfuhatzomenonfNfiquac' Results from ctrrent 

limnolqgical studies indicate that l)*Ma:rimum algal biomassd.ring Jmne bloom periods was lower when higher f1,.] i.k" volumes were maintained.. Reduced bloommagnitude is critical to reduce the incidence 
{r 

r-JJ piii'"rr"t. qp.rienced by t}re more warer quetitysensitive larval suckers emigrating to the. lake d"rt"t;: l"t" *prir,g period.; 2) tcw lake volume, throughenhancement of inGmal (seai*tn{ phosphorus h;;&-.r.;a " poi'ti.r" infl.r.nc. on in-lake phosphorusconcentration athigh 
!t10.0 *gdt "i.ir*"fi"u"a G biomass ievers;3) The frequencyof lethaldissolved o{ygen l,eve\ rn Ity T-"d August incr.ased d"ttfi low lake elevation years; 4) The frequenqy oflethal pH levels in )une increased durini f .* f^r..-"f"1,;;;;*, Exisring information at rhis rime poinrsto the need for 

lain^telance of greate? water voiumes in upper l(arnath l^ake to maintain physical andchemical habitat for fish, and to;educe argal p-d;;;;."'i,," consequences.

:i
i,{s
$
,i*
{+:*
':{
"i
:,'l

.*
$

i3
x

sI:s
ritr
r*
#
:!!

i_i'F
.'+.
$.
F;

yrlffi ilhlHaj;T::$,Hr",#.:ff ffi l,:"J,";"s*::"f:"":f J5f :xl,Ttffde hSbitat de crianza p"" l"*t, y irrrr..rii", para especies de matalotes en peligro, como la disminuci6n dela elevaci6n en el I(amath lake Superi"t, "".i.a" productividad relacionada con problemas de calirlrd de. agua estdn agrabados Et odgeno d.ir.r"ito, pH 1el amonia deionizado frecuentemente exceden vaiorescriticos debido a los florecimiintos *""iuo1 de algx azules de las especi esAphanizomenonfos-aquac. r-osresultados de Ios actuales estudios limnol6gicoirnar*" q"": I ) l.a biomasa m6xima algal d.*rante elflorecimiento de iunio los perfodos f* ;; cuando ,. *"r,t.r.ri.ron mayores volirmenes de lago en iunio.La reducci6n dela magnitud del fiorecimient: e: critica para reducir la inacenca letal de niveles de pHexperimentados por la mayor sensibilidad a 
f.c{idad del agua de ras larvas de matalotes emigrantes al lagoourante el fltimo neriodo de primavera; 2) Bajos "dn;;;;-de lago, mediante er aumento de interno

*t:lt:lae l" 35a 
de fosfoio, ei;;l influencia positiva sobre la concentraci5n intema de f6sforooel laSo a altos (> l0o mdmt de clorofila a) niveles d" bioirrsr Jsd; g) Ie frec*encia de niveles de oxigenodisuelto letal en iulio y aSosto aumentaion durante los a.flos f,e uala elevaci6n en lago; 4) I^a frecuencianiveles letales de pH en i'nio aument6 a**t aflos de baja ele'aci5n de lago. l: existencia de informaci6n

ik'iT$:ffi:?T*:,:l::::::l**,* mantenimiento de vorrimenes mayores de agu.a en er Kramath
E**"n::o*"mantenerhabibtrr,r""fi li:iff ;l?."i"I?ff THlLfi i:"ffiA"i$f :*

L -
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IQrCtcyau, D. C.'; Maucneru, O. E.; LtoN, S. C.; Ltuort,I.I.; MaloR, R. D. {DcK{doENr.A,iz@coopcntirc Fbh ard wildlifc Pccudr Unit' Twqr AZ: scl - An,* F*h.ry Row o6e pkEkp, AZ ItL sd RDM - Fcrp Firrr Hcrlrh cqto', ptrErop, Az)The growth and sunrival of Apache t "rrt iotto*in;I,;"* rehabilitatio;; remove brown trouttrGYWoRDS: antimycin; Apache trout; Flash c;k Fort Apache; Indian R.r.-rtio.; interspecificcompeti ti on ; reintroduced; ren ovati on; S quaw- Creek

The historic distribution of the ol:*"^ #"ffi;chus apacheincludes the white Mounrains onthe FortApac-he Indian Reservation *i th" Ap".h.-sitgrJ.rr", N.to.,"l Foresl physical modifications ofhabitat' interspecific competition with brown trout silmo trutu and.brook trout salvelinus fontinalis arrdhybridization with rainboqr troutoncortgndtus m3*isshave red.uced historic distribution to a fraction of thatarea l:nd management agencies on d" reservation attempted to increase availabie habitat and decreasethe potential for interspecific competition.
In 1994 Apache trout had nearly disappeared from the Big Bonito drainage of the Fort Apache IndianReservation' on Iune 28, 1995 *'t" i".tr*oo.,,', p*" ,to.t orApache trout in-the Big Bonito drainage waslocated in the extreme upPer reaches of Flash cieek ro restore Apache trout to the Big Bonito Drainage,Flash and squaw creekswere renovated with antimycin to remove ail brown trout. To ensure a completekill' a bioassaywas performed aL 4-25 meter interva.ls with 3 to 5 fish placed in live wells. The purpose ofbioassaywas to determine if the concentration of antimycin r:sed would kill ail brown trout. Brown troutwere also collected for viral and bacterial- samples and io iJ*riry stomach .o.rt.rrrc and parasite lorrr.s.Prior to renovation, benthos were collect"a *ith a surber sampler. They will continue to be collectedfollowing renovation to determine tie rate of benthos recovery in these streams. Re-htroduced Apachetrout will be dispersed throughout the rehabiiitated streams and population levels periodically estimatedbased on mark-recapture, catch per unit effof, or per ,*it ar"". u.niiat use will be determined by captureandvisual obiervation and measuremen* of physi."r .r,"r*.t.rlstics including water depth, water velocity,substrate type' and cover' Habitat availabiliiy at the time of sampling will be estimated. along transects int}te capture area. {HUBBs sruDENT pApER coMpETrronl

l^a distribuci6n hist5rica de la trucha o" offiHiln chus apacheincruye ras white Mo*nr"ins snel Fort Apache Indian Reservation y el Apache_Sitgr"; ff;tional Forest. I a.q modificaciones fisicas dehdbitat' la competencia interspedfica la trucha brorwn sclmo tuttay ra trucha brook sarverinus fontinalis yla hibridizaci6n con la trucha arco iris oncorhlmchus ^yxit ha red.ucido su distribucj6n hist5rica a unafracci6n de su 6rea' Las agencias de maneio de la tierra"intentaron aumentar la disponibili.lad 4. hibitaty dir311. la potenciaiidid por competencia interspecifica.
En 1994' la tn'rcha Apache casi haiia deraparecido desde la cuenca Big Bonito del Fort Apache IndianReservation' En iunio zs ae tqqs, la fltima b:blacign pura conocida de truchaApache en la cuenca BigBonito se ubic6 en los tributarios superiores de Flash creek para restaurar trucha Apache a la cuenca BigBonito' se renovaron los arroyos RLn y Squaw con antimiclna para eliminar toda la trucha brown. paraasegurar una matanza completa" se disefraron bioerrsayos a intervalos de 4-2s metros con 3 a 5 pecescolocados en Pozos lvos El prop6sito del bioensayo r'r" i"r" a"t"rminar si la concentracidn de antimicinausada mataba toda la truch; brt*n' le trucha iro*r iue tambi6n colectadapara muestreos de virales ybacteriol6gicos y para identificar contenidos est6macales y.rrs* de pardsitos.con anterioridad a la renovaci6n, se colect6 bentos .o.r * muestreador. Se continuardn las colectassiguientes a la renovaci6n para determinar la. t1a a" ,.*p"rJ6n del bentos en estos arroyos. Ia truchaApache reintroducjda se dispersard a lo largo de los arroyos'rehabilitados y se estimarin peri6dicamente los
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niveles poblacionales con base en marcado y recaptura, por captura por unidad de esfuerzo, o por unidadde irea' El uso de h5bitat ser6 deterrninado- por ".pt rr. y observaci6n visual y medici6n de iascaraderistices fisicas indr-lyendo la profirndidad del agua, 't ito"iara de agua, tipo de substrato, y cobertura.La disponibilidad de hebitet al tiempo del muestr-eo se estimara a lo- rargo ae transectos en el jrea de
captrrra. IPAPEL EsrlrDIANnL coMpETrDoRAL pREh,tro HUBasI

KogrrlcH, G. C. (u.s. Flh .rd wldrfc soda, rcdogror sare, crdrbrd Frdd o6e, cA)
The Natural Communities Conservation Planning and Habitc.t Consenration planning process insouthern California
IGYWORDS: conservation planning California; natural communities; habitat conservation planning

A3.STRACT
Large scale pianning for conservation of natural resources uas started in San Diego Counqy in l99las a result of cumulative impacts associated with an expanded sewage system. The initial planning effortwas incorporated into the State of California's Natr-rial Communities Conservation planning (NCCp)

Process and the hsh and Wildlife Service Habitat Conservation Pianning (HCp) process in 1992. Beca'seof the size and complexity of issues in san Digso counly, the county },.I L""r, aia"a into three planningareaswith a plan for each area These three planning efiorts are being coordinated across their bogndaries.Similar consen'ation planning processes have been initiated in O-range, Riversid.e, and San Bernard.inocounties' one of the^two --*lT cTg" coungr plans is nearing completiJ. A maior HCp for the Stephens

ffiffi:trlt'A#tiraft 
in Riverside -",*tv. s*'' **"rdino co'nty is in the initial "og". "f

REST/A4EN
I-a planeaci6n a gan escala para la conservaci6n de los recursos naturales, inici6 en el condado de SanDiego en i99 I como resultado de un crrmulo de impactos asociad-os con ia expansi6n del sistema de drenaje.El esfuerzo inicial de planeaci6n fue incolporado enstate of California's Natural Commtrnities Consen ationPlanning (NCCP) y en el Esh and wildliie Service Flabitat conservation pianning (HCp) in t992. Debidoal tamafio y compleiidad del problema en el Condado de San Diego, el Cond.ajoha sido dividido en tresSreas' con tn plan en cada una de ellas. Estos tres esfuerzos de planeacidn estdn empezando a coordinarsem6s allS de sus fronteras.
Procesos de planficaci6n para conservaci6n similares, iniciaron en los cond.ados de orange, Riverside,y San Bernardino' Uno de los dos meiores pianes del Cond.ado de orange, esti cercano a terminarse. (Jn

Xi"j lt: f"t:" 
rata,stephels k ttg*.oo esti en borrador final eri-el cond.ado de Riverside, el del

LEBERG, P. L. tO.e".*of Bidory, Urdv6ityof Sdtirctsntabirr+ lrejet&, LA)
Genetic effects of translocations: Lessons from experiments and past translocations
KEYwORDS: translocation; genetics; Gambusia;inbreeding viabiiity

ABSTRACT
Translocations can have diverse "ff"tr on the genetics and viability of populations. I will discuss horryeryeriments wtth Gambusia afinis attdholbrmki, as*wett as studies of past tt"r,.to."tions, demonstrate thatthe release of a small effective number of individuals to establish a population can lead to low geneticdiversitywithin a population and high genetic differentiation of the n"* pop,rt"tion from other translocated

Condado de San Bernard.ino estd en la inicial de preparaci5n de un NCCP/HCP.
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and native populations' Th-ese genetic effects can have consequences on the viability of populations.Eryerimental populations establishld with lorvgenetic diversity teld 
1o have lower population growtJr rates.Increasing genetic diversity,- by fo'nding " pJp,rt.uon *ith'mrrrtipie genetic stoclssias been proposed asa means to increase genetic diversity, however, in qperiments with io*F^a i* "ppr"".r, sometimes leadsto reduced population growth. bth", experimenrc suggest that random choices of individuals used toestablish populations can-affect the gowth rates of t ansfrc"t.d populations. These differences in growtlrrates persist in time and the genetic composition of a population's'foLders can ,ff; L viability for manygenerations' Few malag:ment practices are as likely to have an inflrrence ,"1"""u. diversity as aretranslocations; resource biolqgists tn",la be aware of the potential consequences of various reintroductionstrategies-

l'os tasplantes ptreden tener divers", .r"off":fr?udca yviabilidad de ias poblaciones. Discutir.como los e4perimentos con Gambusia afinis y hohrooii, asi como con estudios d.e trasplantes pasados,demuestran que la "b:tioi: d".rr, p"q,rJr,o ndmero efecrivo deindividuos para establecer una poblaci6npuede mantener una baia diversidad gen6tica dentro de ,na poblaci6n y lt" air.r.r,J".ion gen6tica de lanueva poblaci6n de otras poblacioies trasplantada, y .,",irr"r. Estos efectos gendticos pueden tenerconsecuencias en laviabilidad de poblaciones. Poblaciones experimentales estableciLs con baja diversidadgen6tica tienden a tener baios tarrunos de crecimiento d.e pobiaci6n. Incrementando la d.iversidad gen6tica,por fusi6n con una poblaci6n con mriltipies Stocks g..,e,i.* nasido_ propuesta como un medio paraincrementar la diversidad gen€tica, sin embargo, en eryerimentos con Gambusia',"rt"1" "..r* alg'nas vecesdiri$das para reducir el crecimiento de- la poll..iorr.'otros erperimentos sugieren que opciones ar azar deindividuos usados para establecer poblaciones, pueden afectar los rangos de crecimiento de poblacionestrasplantadas' Estas diferencias en tasas de 
legmiento persisten en tiempo y composici6n gen6tica de .ma

i.",1,5n:ffT*:"tfj""{::'::::::l'j*l i::.1-*"- seneraaones. pocas pr6cticas de manejoprobablemente tienen influencia en la diversra"a g""euil";;T;;"r&#;: ffifitr;".mr"::naturales deben estar consientes de las consecuencias potencialelgre4+s estrategias de reintrcducci6n.

M,qTHEWS, N. Grm prcgru Mr$gs, Thc Trut fq Rrbtc trnd" Su Frurdrco, CA)
Bgnng dirt and water for fish
I(EYWORDS: acquisition of water rights and real estate; private; nonprofits; partnerships; tools forconservaLion

Acquisition of eitier conservatio- ^ ̂  "^g:'^o'.'.
propertiesisapowerrurtoorror;,;il"'r'::TT"::r"":ff::.'Til:::S::kH:*"j"T;,:rt;
resource managers interested in acquiring control over water and_land- By working in partnership withprivate nonproftt land tnxts and conservancies, agencies can stretch their^funding ;a g.ir, greater flexibilityin purchasing thes.e ProPerty rights. 

.Private nonprofits can take financij risks as well as structuretransactions to match agency fr'nding and property o*"t", neerl*. Nonp.ofits can atso de.relop the politicaland techniql support necessary to gimer scarce pubiic frurding for such prop;; the political pendulumcontjnues to s'ving:gainst regui::o{y "pp.f*:r 
:" species prJr"warior,, acquisition .'n be politically viableand ecologically effective' The Trust io. prrnn" r"r,a, " ,ratio.ral nonprofit conservation organization, hasworked and is working with agencies to acquire key riparian properties and water rights in califomia andNevada.
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,|?"ES{j?|ltEN
Ia adquisici6n de parcelas Para consenaci6n o derechos de prorpietarios de cu.encos clave y propiedadesriparias' es una poderosa herramienta para el maneio de estos recursos. Ntrmerosos mecanismos estandisponibles a ios maneiadores de recursos interesados en adquirir el control sobre el agua y la tierra.Trabaiando en asociaci6n con cr6ditos para tierra no lucrativas y consenacisnisrrs, las agencias puedenexlender sr'rs fondos yganar m6s flaibilidad en_la **p;;" los derechos de tierras. Agencias privad.as nolucrativas pueden-tomar riesgos financieros asf como estruct'ras de transacci6n para proporcionar fond.osy cubrir necesidades de los piopietarios. Las no lucrativas pueden tambi6n desarrollar el apoyo politico yGcnico necesario para cosechar los escasos fondos pdblicos para semeiantes proyectos. como el p6ndulopolitico continire oscilando en contra del aprovedamiento regulldo para la preservaci6n de especies, laadquisici6n puede ser politicamente viable ,v ecoiSgicamente efectiva. te i.*t for public Land, 'naorganizaci6n nacional de conservaci6n no t"o*utr, [G6 y_gsti trabaiando con agencias para adquirir

MEngrsKY' v'r"; GoRnaal, o- T.; sToNE, D. M.; ZDINAK, z. <u.s.Fbhudw'drrrcscrvicc,ArimFislrryRorcOne,AZ)

condition of humpback chub captured in the Little colorado RiverKEYWoRDS: condition; inter]basin comparison; uttre colorado River

Esh a.d wildlife Service o't*':::lttfdfrf hn,ar humpback chub Gita sphain the uttrecolorado River druing )uiv l99t -"M"y I995' we useja grid of pass;ve ,**pri^g devices (minno* trapsand smali hoop nets) to.samPle evenly throughout tro stuiy irreas. we wifi present anaryses of cond.itionfactors as a firnction of size "na ,.rror,, *,J;; "ril"r"r," to condition factors reported by vardezand others for the mainstem colorado River within Grand canyon and in the upper Basin.

. - Bi6iqgos del Esh and Wildlife S"^,i*,."1ff"?f!2 t postJarvas de chub jorobado Gita gpha, enel Little colorad;:i.:lt^1::".. 
iujio d.e l99I- mayo a.'igsr. Nosotros usarnos r:.na malra de muesrreopasivo mecSnico (tr.ampas minnow y pequeflas r-edes hoop) para rnuestrear eventrralmente a trav6s de dosSreas de estudio' Nosotros pt"'"nl*oi el an6lisis <ie la condici5n de los factores como una firnci6n deltamaflo y estaci5n' y comParanos nuestros resultados con la mndici5n de los factores reporLados por Vald€z

MEnErsrcy' v' I": GoRuanv, o. T.; sromE, D. M.; ZDINAK, z. <u.s.Fish'rcw'driresqvioc,ArizrnFislcryRemO6a,AZi

Recaptures of PlT-tagged humpback chub in the Little 
lollrfo |iler: preliminary analysisKEYwoRDS: ..cpt*.; pIT tag movemen! range; Littre cororado River

Fish and wildlife. Service-bio1.*:::,ttl"tft:tl" humpback chub Gita spha inthe uttreColorado River d,andsma,,'""r#ilyl*:fi :"13:i,:tr:"rT;r#;,f, :r"f.::HJ#'HtHf:Siltr*himplanted witltPlT tagsi DJ; ,},.^**ay peiod., *" ,".ord"d 3 t 7 recaptures of 218 fish. Median rimebetween recaptures wa" os days' i4edian distance between successive recaptures was 0.086 km; maximumdistance was 9'2 krn we #[ pr"r"rri preliminary "t afri, or recapture i"L, ir,r*ugating rerationshipsamong time betrveen recaPtures, distancettr+,een rJ*;;;,:ize class and season. we expect that furtler
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exploration of recapture data wiu involve ot-her researchers and databases.

RJgSLn4EN
Bi6logos del Hsh and wildlife Sevice colectaron postlarvas decharalito jorobado, Gtla gtphaen el UttleColorado River durante iulio de 199i - mayo 1995. Nosotros usarnos una red. de implementos de muestreopasivo mesinico (trampas minnowy trampas de argolla) para muestrgss gygnlrrelmente a trav€s de tras dosSreas de estudio' Peces mayores de l5o mm de laigo toll fueron marcad.os con tariera.s pIT. Durante elperfodo de estudio, registramos 3 17 recapturas de 2 18 peces. El tiempo med.io entre recaptlras fue de 63dias' l: distancia *.S1 entre recapturai sucesivas fue de 0.086 km y tr airt"o.ia m6xima fue de 9.2 kr,.,.Presentaremos el an:ilisis preliminar d.e los datos rle recaptura, investigando las relaciones entre el tiempode las recaPturas, distancia entre recapturas, clase ae tatta y estaci6n. Esperamos que en.fut*rasexPloraciones de recaptura, los datos incluir6n a otros investigaiores v b*r. d" d'.1*.

Mntfn, R. G.' (DcpL F-r. &B^d. Bld. Urrlgrity of &tzqrr Ttqr,€
Great Basin clryrinodan: trends in"research and conservation
I(EYWORDS: Clryinodon; Great Basin; consewation biolory;

biolory
photographic history

ABSTRACT
Charts, maps and photographs are presented showing trends in Cyprinodonresearch at the local level.These have evolved from purely research (species-ident-ilcation; quantification of thermo-chemicel andgeologic chacteristics oi local popuialions), through conservation (recognition of rarity; environmental

threats; social and legal milestones; lranslocation tri.tr;, to education (pubiic relations and programs ofinstrucCon).

^ 
Financial support and personnel (both academic and agenry) were instrumental in these activities.

Active agencies indude: U.S' National Park Service; U.S. Forest Service; U.S. Fish and wildlife Service;Bureau of I-and Management; U.S. Geological Survey Environmental Protection Agenqy; state game and.fish departments' Srate parks and wahr engineers acted in support of research find.ings. one case forprotection of habitat was settled in the Supremi Court. Non-govemment organizations (NGos) continued
advocary via positions and actions not tenable for go.reriment agencies (these includ.e Desert FishesCoY"9t the endangered species committee of the Sierra-CIub; The Nature Conservanq4 Foresta Institute,
anf others), tvlany individuals have served this cause thro-ugh the years and have acted at the right momentin behalf of research and conservation. These include ptrit Rster, Carl Hubbs, Clark Hubbs, RR Miller,
J.E. Deacon and students, and Tina Nappe, among others.

Future research t1end1 are: plotting of evolutionary tra;ectories for local populations, clad.istic
relationships via mitochondrial DI{,{ and control of alien speies.

RESUMEN

. -Ttl*' maPas y fotografias se presentan mostrando ias tendencias en el estudio de Clryrinodon a nivellocal' Estas induyen investigaci6n bisica (identificaci6n de especies; identificaci6n de las caracterfsticas
termo-qrimicas ygmlogic's de poblaciones locales), mediante investigaci6n (reconocimiento de ia rareza);
arnenazas ambientales; situaci5n legal y sociai; signos de trasplanr.i p"r* educaci5n (relaciones prlbiicas
y programas de instrucci6n).

Apoyo financiero y personal (ambos, acad6mica y agencia) instrumenbron 6stas actividades. I asagencias activx induyen: el U.S' National Park Service; U.S. Forest Service; U.S. Fish and Wildlife Service;
Bureau of land Management; U.S. Geological Survey Environmental Protecrion Agency, y los
departamentos estatales de caza y Pesca- Parqtes estatales e ingenieria del agua actueron en apoyo en la
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investigaci6n aplicaria' un ce*e para ia protecci6n del h6bitat fue establecido en la Suprerna Corb.Organizaciones no gubernamentaies (ONG'S) continrian avocadas en posiciones y acciones viables noatendidas por las agencias del gobierno (estas inciuyen al Desert Eshes bouncil; el comite de las especiesen peligro de la Sierra Ciub; The Nature Con""^'*&; Foresta Institute, y otros). Muchos individuos hanservido a esta causa a trav6s de los aflos y han actrrado en el momento adecuado en nombre de lainvestigaci6n y la conservaci6n. Estos incltryen a Phil Pister, carl Hubbs, RR Miller, I.E. Deacon yestudiantes, y Tina Nappe, entre otros.
La tendenia de futuros estudios son; los diagramas de las trayectorias evolutivas para poblaciones

"rr*.

MrNcxrEY, C. O. (u.S. Fish erd wilduc sc*ic)
Native fish status report for the Lower colorado River Basin
IGYWoRDS: Arizona; stat.s; Colorado squaufish; Yaqui chub; Gila trout; Monkey Springs pupfish;lower basin; topminnows; extinct; native fish

This report presents the statw or trr" .,.tio#rfffifl-.r coiorado River Basin. It is based on fivecategories dweloped by the State of Arizona. Categories range from I, which rep.esents species which arevery rare; to 5, which are species that are demon-strabiy *eLe. These data pertain to the 27 species ofnative freshwater fish still present in the lower basin. ihe remaining four species were either historic*iypresent (i'e'' Giia trout, Colorado squaufish, and Yaqui chub) or are extincf (Monkey Springs pupfish).Based on these rankings, 30% (n:8) are ranked in category l;2o% (n=5) are in category 2, v*hile 26%(n=7), 2296 (n:6) and 2% (n= 1) are in categories 3 ta s] winnt*i"g#i; is*i;loi "*t".:;;o*.,with sudcers and pupfish:epresenting 13 and lZ% respectively (n= r ). Suckers and topminnows represent40% (n=2) in category z, fo]tgwea Ly minnows at 2o% (n: I ). in category 3, minnows and topminnowsrepresent 43% (n=3 ea) whiie trout represent 1496 (n=l). Suckers ;"k" ;p Bg% of .rt"so;4 (n:5)followedbyminnows atl2%t (n=l). Incategory5,minnows (n:l).reprer.r,i too%oJthatcategory.TIlne lolloEing agencies were contacted to develop this reporL Ariiona Game and Fish Depirrment,Arizona State University, Bureau of l,and M"t.g"m"r,t, The Nature Conservan.y, u.S. Fish and wildlifeService and the u.S. Forest service. The Stale of Arizona is parricuiarrv tr,*-,tJiJr;^;;ilr^,i"oElement Status Designations for this presentation.

RESUMEN

.Este reporle presenta el estatus de los peces nativos del Lower Colorado River Basin. Este est^5 basadoen cinco categorias desarrolladas por el Estado de Arizona. Categorias de tamaflo desde l, representanespecies que son muy raras; hasta 5, son aquellas especies que son demostrablemente seguras. Estos datos
PerLenecen alas27 especies de pecesnativos de agua-dulce presentes en la cuenca baia. l-as cuatro especiesremanentes estuvieron todas hist6ricamente presentes (i.e., trucha Gila, Colorado squawfish, y la calpaYaqui) o est6n exLintes (Monkey Springs pupfish). 

v^rq' vvrvrau(

Basado en estas categorfas, s-oeo 1"=g) "1urr ."a"gorizados l;2o% (n:5) esti.n en la categoria 2,mientras que 2696 (n:7), 22% (n:6) y 29(t {n:l ) son catelorfa 3 a 5. Dentro de la categoria l, 7596 (n:6)son ciprinidos' con matalotes y los pupos representando I: y 14% respectivamente (n: I ). Catostornidosy poecilidos rePresentan el 4ogo (n:z) en Ia categoria z seguido por ciprinidos con 2o% (n:l). En la

Hit,T?-l;^1111idos 
y poecilidos representan el+g96 (n:3-e.g.), *i"r,o"" que la trucha representa 1496\n: I J' catostomidos representan el 88% de categoria 4 (n:5) seguido por ciprinidos con 12% (n: i ). Enla categoria 5, ciprinidos (n:i) representan et ioogo de esta caregoria.
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_ 
I€s siguientes agencias fueron contactadas para desarrollar este reporte: Arizona Game and Fish

Departmenl Arizona State University, Bureau of land lv{anagement, The Nature Conservanry, U.S. Fish

:lj lll"lt:T.*t:",/ 
*. 

Y:t: 
Forest.S.y.". Al Estado de Arizona se le agadece parricularmente por

Des del Estatus de Elementos a su presentaci6n.

MrNcxrEY, C- O.'; LaBARlenA, M.; TrronsoN, M. (u.s.Frh'rrwfld*csoie)
The role of tlre lower Colorado Rirrcr National Wildlife Refuges and I^a Paz Counfy, Arizona, in the
reintroduction of bonytail chub and razorback suckers inio lower basin waters
I(EYWORDS: bonyail chub; razorback suckers; l,ake Mohave; Bill Williams River; Cibola National

l^hldlife Refuge; Havasu National Wildlife Refuge; Imperial Nationai Wildlife Refuge;
Arizona; California

ABSTRACT
The use of isolated ponds to raise bonytail chub and razorba& su&ers is well known through the

efforts of the Ilke Mohave Native Fish Group at l^ake lvlohave, AZ-NV. This talk presents informadt on
similar efforts on t}re Bill Williams River, Ciboia, Havasu, and Imperial National wlam" Refuges, and in
the La Paz Cor:ntyqolf cor:rse Ponds. It briefly discusses the successes and failures of these "t""" "l-,d reports
on the releases made into lower basin waters during 1995. Plans for 1996 are also brielly d.iscussed.

R.ESUMEN
El uso de estanques aislados para la liberaci6n dei charaiito elegante y el matalote jorobado, son bien

conocidos a travds de los esfuerzos del l^ake Mohave Native Fish Gioup en el lake Mohave AZ-NV. Esta
comr:nicaci6n presenta informaci6n sobre esfuerzos similares en el Bill Witti"rtr River, Cibola, Havasu, and
imperial National Wildlife Refi.rges y los estanques del curso de golf de l-apaz County. Se discuten

?:t:11*t: 
t"S*.J fracas,ol j; estds 5.reas y los reportes sobre las liberaciones realizadas en las aguas

de las cuencas baias duranie 1995. Los planes para tllO son tambidn brevemente d.iscutidos.

MoNoa, D.'; WacNER, P. (F/nnidr.r€Fi.hdis)

9:y:lgp*g-an understanding of the pyramid I^ake ecosystem
KEYWORDST q/."*id l,ake; Iahontan cutt]'rroat trout; cui-ui; nitrogen

ABSTRACT
The $namid lake Fisheries Restoration Project (PLF) was established in i975 to insure the sr:rvival

of fish populations in B/ramid lake. The populations of greatest concern are the si-.ur Qtasmistes cujus and
the Lahontan cutthroat trout Oncorhlmchus clarkt henshaxlt (LCT). The cui-ui is currently tisted x
endangered, while the LCT is listed as threatened, so that a sport fishery can be sustained-
- Limnological and ecologiul research conducted by W.F. Siegler and Assoaates in l97g, D.L. Galat
frorn 1976 to the early 1980's, and the limnological Research Gro,ri at the Universiry of California - Davis
from 1989 to 1995 laid the for:ndation opon -hi.h PLF continues to build. It is now well established that
rytta*id is a nitrogenlimited lake, and that the Truckee River and internal blooms of the nitrogen-fixing
algae Nodul'aria syymigena,are the maior sources of nitrogen input. Phosphorus is limiting only during
intense,l/adulariabloorns. Large amounts of nitrogen .rt .i.o be lost fro.n ih. rystem: durilg years when
lake stratification does not break down and hypolimnetic water does not get mixed, anodc cond.itions are
created' and denitrifying bacteria convert nitrate and nitrite to nitrogen gas which then diffuses to the
atmosphere.
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The next steP in our research efforts will be to und.erstand hou, changes in nutrient concentrations are
reflected in zooplankton populations, and ultimately in fish grouih. During the recent drought
( t 987- 1994) we documented decreases in LCT glov,'th that coincided u,ith decreases in nutrient levels.
Understanding the pathway from nutrients to aigae to zooplankton to fish rn'ill enable us to better manage
this magnificent resource.

RESUIIUtEN
El proyecto de restauraci6n de ias pesquerias del Brramid i,ake (ppl) fue establecido en 1975 para

asegurar la supervivencia de las poblacinnes en el $namii rri.". las poblaciones de gran importancia son
el cui-ui Chasmistes cuius y la trucha l,ahontan cutthroat Oncorhynchus clarkihenshar"t OCfl, el cui-ui se
encuentra enlistado como en peligro, mientras el LCT es enlistado como :unenazado, por tanto una
pesquerfa deportiva puede ser sostenida.

Investigaciones en limnolqga y ecologfa conducidas por W.F. Siegler yAsociados en 197 g, D.L. Galat
desde 1976 hasta principios de los ochenias y el grupo de investigaciones en limnologra de ia Universidad
de Califomia-Davis desde I989 hasta I995 liderea ia-fundaci6n que aun continua reconstruyendo las ppl.
Esta ahora bien establecido que el Bnamid l-ake es un lago con limitaciones de "it 6g;;;t'q;;;i T*ip."
River posee bloorns interno-s d9l alga fiiadora de nitr5glno Nodularia spumigena como su mayor fuente de
entrada de nitr6geno' El f6sforo solo es limitado d.urante los intensos blooms de Nodulaia. Grandes
cantidades de nitr6geno pueden tambi6n perderse del sistema, dwante los aflos cuando la estratificaci6n
no es rota y las aguas hipolimneticas no son bien mezcladas, las condiciones an6xicas r"n o".a", y t",
bacterias desnitrificadoras convierten nitratos y nitritos en nitr6geno gaseoso el cual se difunde a la
atm6sfera.

El siguiente Paso en nuestros esfuerzos de investigaci6n es Lratar de entender como los cambios en la
concentraci6n de nutrientes se refleian en las poblacionls d.e zooplancton y riltimamente en el crecimiento
de los Peces' Durante las recientes sequias (1g78-lgg4) nosotros documentarnos decrecimientos en el
crecimiento del LCT, lo que coincidi6 con el decrecimiento en los niveles de nutrientes. para entender el
camino que siguen los nutrientes hacia las aigas-al zooplankton-a los peces nosotros debemos desarrollar
un meior maneio de este magnifico recurso.

NOnntS, S. M. (Dqrrrcat of Zodogr ud Muuu Adm strt UrtucEity, Tcdpc, AZ)
Two new darters (Percidae, Etheostama) from Coahuila, Mdxico, with a preliminaqy sunrey of the
Mdxican darter fauna
KEY\A/oRDS: darters; qystematics; osteolory; M6dco; coahuila; cuatro cienegas

,4BSTRACT
Three species of Etheostoma (all subg envs Oligocephalus) are ci:rrently recognized from M6xico:E-f,teastoma grahami, Edteostoma oustralc andEtheostomipoi*tt. A preliminaryLo"y of available specimens

demonstrated several additional undescribed o._or,r".ogrrized species. Here, two undescribed species arediagnosed from Coahuila One is endemic to the Cuatro -i"r,"g"t basin. The otier is found in the outflolr,to the basin (Rfo Salado des los Nadadores), with its broader distribution not fully d.etermined.. Both appearmost dosely related to E. yahamj. Cranial osteologr of Oligocephalas and the E.'grahami/E. Lepfdum.o*pto
is discussed' The wide'spread occurrence of darters "oJr. much of northern and central M€xico makedarlers a promising soup for investigation of regional biogeographic relationships. luuars sruDENT pApsRer*prrrronf
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RESUMTN
Tres especies de Et*eosnnra (bdos del subgenero oligoeephalus) son comrj.nmente reconocidas paralvl6xico: Etheostuma grahami, Etheostoma austrai y r,lrt"riJo'')i*tt. una supervivencia preliminar deespedmenes disponibles demuestran algunas especies adicionales no d.escritas o no reconocirres. dquf ssdescriben dos especies provenientes de Coahuil". iLr. "r .na"**"de la cuenca de cuatro Ci6negas, la otrase encuentra en ia corriente de salida de la cuenca (Rfo sJado de los Nadadores), con una ampliadistribuci6n no determinada'- Ambos aparentan estarrnuy ...*"*.rte relacionados con E grahami. r-aosteologia craneal de Oligoceph"Y,y el complef o f. groh"r;ilE.'rU**es d.iscutida. Ia amplia dispersi6n yocurrencia de darters' a 

faves del Norte y centro-de M6-i; i;" a los d.arters un grupo promisorio parala investigaci6n de las relaciones regionalls biogeogr,ificas. lepel*rs.rurL{,flrr.o^a,EnpCIn^rpREMronutsBsl

OaXEy, D. D. (Dcperent of Zodogr, Arizm Sue Univ6ig, Tcspc, AZ)

Mitochondrial DNA variation in Khinichthys osculus
progress report
KEYWORDST

(Cwrinidae) from western North America: a

Rhinidtdrys asathu; milochondri*l DN& geographicvariation; geologic history tectonism

ABSTRACT
The speckled dace, Rhinidt*ys wculus, is one of.the- *olt *ia"rpread fishes in western North America.

Hru:"::,:Tin:1:: :fl : : th i ; f orm h a1 I 1d -;;; "";: ;";ffi; ;il ffi ilJ# Ji il^fln*ffi"TJif:::-1,":::::::11:l"::ti'"nvpotr'l;"J*--:ill?#ff fi ':";"*ilil":;
::t"".'i:i":1'"i"i,o;":::,:t^*::.T3T "il"'i:" *iGi,,-"*J;*:ffi;ff"1"t;::il#;;T:il.l:
::ffi;;:: j:":"'l,j;.::r*r:**:i:T {':: z malor weltJr"" ff;;':'fi:""';Til;?';;;-"ff
:::"ttT-X':,:il?:f:'*?I1:':triction '1' "i'i."ti"+ ;;;"^"?" ;ff;;:;;:'il.#".;i
;:::.tffi*"tii:Tl.'jt5f :.j:lf :l{*'^"0,milil-"i",T#?.*-e,stabredrainages(i-e-, Columbia, Snake, g"m6otat and Colorado rivers\ ;;^:' 

drr.,rrB uits't rur riugc' sLaDrc urdurd5cr

wilt he rtic-,oo-.I i- -^--^+ 
erado rivers)' Phylogenetic rJationships bJtween populatio=ns

Sil"l*X::#*;Tfi "*rowesterndrainageparternsd;.;i;;Jil;"il#ffi .rfi#il;:sruDENT pApER coMrerrro[t

R.ESUMEN

]*T*"t 
o;:2y*!P:!1tu:.'"T".d.1o, p".", m5s ampliamente distribuidos en el oesre de

);::*X3-H::,T*":."::-1",: morror6gica, ",,...ii"roff#;#"#.."rl,,i" d"#;,;
;:*"*:::tf:::y,:""1*1,,0,""g:n6tico"ha,id"i"i;;;;;';,#;r#ffi:jru.T.:""#;
[:X*'mTT::5'::t_._:goenroso.""""'lit*,i"it:5"#jl:&.:#;X::1ffi ;:;;"ffiil."3,.".;;;;'iil"
d e  l r q  m " . t ^ r A a  ^ ^ r : ^ ^ f ^ ^  ^ -  ^ r  r \ ^ ^ L ,  / .

ffj::*::"j_:^"::1",:l_T1oi,*(ie.,rrosc"r"*niis""fi ,';;;ffi;;Hilil"illil;":
ffit :ltre 

poblaciones pueden ser infl uenci*do, po. ;;; J#;i*J,r*J;i#: .o,i";*.AI, PREMIO

PEnxws' D'L"; Scoppr'rroNE' G' G'; Br-rgrrvgn, M- E. ,p.p{dccs-NaticmlBidosierswic.,Ndr}w€tBid.drorsdc*ccata' Rcrp' NV: MEB - fmdy with NBs, wtly wtth gwru of Rcdaorjo reemth Fs115, oR)Ecological segregation of sympatric Lost River and "ho]no* suckers: feeding habits and associatedanatomical differences
KEYWORDS: Klamath; food. habits; gill rakers; Clad.ocera; phenorypic plasricity

ABSTRACT
. 

The endangered Lost River sucker Deltistes lumtus "r,A ,hort rose sucker Qhasmistes brevirostris areendemic to the upper I(amath River Basin. only two lakes support substantial populations of both species,
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PpEfgR, F. K. (U.S. Fbh & WildMc S6,ie, Cd6:do Rivs Ecluy prcjc Ofte, Gnnd lurrqr Co)Endangered cororado River fishes i,'pp., ilil;;rrl" ***I(EYWORDS: Colorado River; Upp.r Colo.ado Rivei Basin; endangered. fish; Recovery
fyfernentation 

Prograi; Colorado squawfish; razorback rr.t"., bonytail; humpback

- 
This rePort stmrarizes signi{icant federal fJff:.Ity"r. "f. the past year aimed at recovering theendangered razorback suckerl colorado squawfish, humpback ch,rb and u"iyt ii in the upper coloradoRiver basin. Research continued on the life historv an; ,":*5"i n-^.;ilffiJr3sh in order to facilitarepreparation of the Biological opinions 

folthere-oe;;; "f 
tTr.,g_Gorge Dam on the Green River,

ffi#aTfl"r*:"*" 
River and Navaio Dam on ,r''" s-', iL River. 

-ThesJ 
nioiogi.rr opinions should

In october 1995' construction began on a one million dollar fish ladder over Redrands Diversion Dam
;;H.lT5il,y; r H::".;ff 1""T :*ll1 f 

l i n # *, r p rovi de,p, ;;; acce s s to nrry ml es or
Another important recovely effort invoives enhancing or restoring natural floodpiain habita*; suchhabitats are a critical to*pot'"t't or th. riverine ecosystrm. An inventory of floodplain features wascompleted for 869 miles of the Colorado, Green, G,-"i;, y;pa and lwrite rivers. Studies and activitiesto remediate contaminant problems in flooded bottomland naritats and. research to derermine the feasibilityof restoring *ttu 

1T 
to.benefit "na*gr"a fish (rather oh"r, ,,onr,"tives) were initiated d'ring the year.Pilot proiects to demonstrate potential"floodpiai"'r.riil, r*toration were started on the colorado Rivernear Grand ]unction and in Ge ouray/J..r"1 

1"" ao"g- rl-r" c*.r, Rit"r. A r;;;-..r strategic plan togutde fut're floodplain habitat 'esto.#on activities is scleduled for completior, lit", this year.Propagation and mainienance of ."tus. ;;il;;;;ii:l" *r,a*g*red fish is another elemenr of theupper Colorado River R:cov:{r o'"oqi:Tr:i:1li;i:i*;po.d, ari maintaineJ at ourav EndangeredEsh Facility in utah and at Hotsethief state wildlife Arei in cororado. in 1995, ten additional 0.2-acrePonds were consitucted at ouray' Design fo:,adgtrtgF *t C'tg_latcheryfaciiiti;; i, 'nderway at varioussites induding ouray' uS' 
Y*'""""0, u*, Hors.tf,r"f swa and craig cororado. sixteen adulthumpback chubs were collected from the Black R".k" *". "r the cororalo River and transferred toHorsetiief ponds' small numbers or Ji ro* species of cororado River endangered fish are currently beine

["11il,ffiiJfl"::$*::*:i:';t*Til;;;;";#, stocking *i"g.,",i. rerugenpopi*uo.;
ln october and No'ember , 1994, 686 ruzorback suckers (lgg,2year-class) averaging 4oo mm TL werestocked into the San Juan River as part of an eryerimentar re-introduJti"; .ff;.;;;:o*.^t sampring overthe next nine months reco'ered 23 of these nrr.' "r" "i"*"nJir, seining and trammer netting. These ffsh' were found distributed throughout l0o mi]e1 of the t* 14 River and" appeared to be in exce'entcondition' Preliminary data su8;ests stocking fi:h o{ thi",i'. rig"ificantry ,ed,rces^predation by nonnatives.control of nonnative frci-species is another importanr "-t"*".r, of the R".orra.y program. Researchconducted on the San /uan ljrreiby New Mexico G"*. & Fish showed. tt " firh .o.rlchannels was similar ro that of th" *.1. 

*"Ter d.,ring ;pring runoff, ̂ "d b;[T:y".jfr.;�jff
ffil*'"}:;LTffi*;:Silii*Hfl ****::l^*echanne,catlish*d:",p:Forrowingmainly red shiner and fathead minnow. ,il':::,::3:-T::ilt l"ll*1d.bv nonnative fish speciei
somenonnative'shspecieswasdoc*me",.iH;:,tl*H,fi :',*iffit:'Sf .TTfjj*#*i
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of tlrese undesirable fish. Prelirninary anaiysis of data ind.icate tJrat elevated spring flcrws annually nresetn
San ]uan River secondary channel dsh communities and may provide a means of iimiting abundance of
some nonnative fish species.

, - - -nYt" proiects to evaluate the effectiveness of mechanically removing nonnative fish were started in
1995. One evaluates channel catfish rernorral from the San )uan River, a second evaiuates smallmouth bass
rernoval from the Green River and the third study is designed to evaluate northern pike removal from the
Gr.r.nnison River.

The Colorado Division of Wildlife stocked tiger muskie into Harvey Gap Reservoir, located in the
Cdorado River basin. This was the first time this nolinative p,redator has been stocked on the westem slope
of Colorado' The states of Utah, Colorado, Wyoming and the U.S. Fish & Wildlife Service continued
:fforts 

to darelop nlnterim Procedures for Stocling Nonnative Fish Species in the Upper Colorado River
Basin" designed to reduce escapement of nonnative firh into habitat occupied by eniangered fish.

The National Park Service (NPS) initiated the lake Powell Narive Hsh Workkroulr in 1993.
Cj*Tdy 

{ris-rouP is-workingwith NPS and the states of Arizona and Utah to develop a fish rrlnagement
plan for lake Porvell' The levJ of Lake Po*,ell rose high enough this year to inundate a natural barrier that
existed several miles up the San Juan River from its .o fl,r"ric" with lake Powell. As a result, there was a
considerable influx of nonnative fish into the San juan from Lake Powell. Species included striped bass,
Yilty", laqgemouth bass and thread.fin shad which had previously been ,*.. o, absent from the 

^San 
],ra.,fish community' ByAugus! these fish had moved. up ri.,rer as much as 50 miles.

-In 
1995, one itwenile Colorado squawfish *", ."it*.d in the Price River 2.5 miles upstream from its

confluence with the Green River. This capture caused the Service and the Bureau of Reclamation toreeva'luate the biological opinion for the Bureauk Narrows Proiect. As a result tJre state of Utah will be
conducting a 2-year study on the Price River to determine the role of this Green River tributaly in sguawfish
recovery.

The Sen"ice, State 
9f 

Utah and representatives of the UintaVOuray Tribe developed preliminary flow
recommendations for the Duchesn" Ri.r"..

RESUMEN
Este 

-reporte resurne- 
9 

fo-rrna significativa las actividades federales y estatales del a-flo pasad<:
encaminad''c a la reorperaci6n de los peces en peligro rnatelote f orobado,salmon blanco, charalito ioiobadoy charalito elegante en la cuenca alta del Colorado River. le investigaci5n continua sobre el cido de vida
ylas neesidades estacionales d.e corrientes o fluio de este pez en orden para facilitar la preparaci6n de las
leiniones liolegicas para la reapertura de la presa Flaming Gorge en el Green River, en Aspinall sobre elGrrnnison River y la presa Navaio sobre el San Juan Riverl futas Opiniones Biol6gicas van ha estar para1998.

En octubre de 1995 emPezara la construcci6n de una escrlera para peces con un costo de I mill6n ded5lares-sobre ia presa Rediand Diversion en el Gunnison River. 
-C,rando 

se complete en abril de 1996,
proveer6 un acceso para 55 millas de hdbitats hist6ricos que han permanecido bloqueados desde l9l g. Otroimportante esfuerzo de recuperaci6n involucra el realce o resra.-uraci6n natural de los habitats d,e zonas d.eimrndaci6n; algunos h6bitats son un componente critico de los ecosisternas riberinos. Un inventario de lascaracterfsticrs de zonas de inundaci6n fue completado para 869 miilas de el Colorado, Green, Gunnison,Yampay White rivers. Estudios y actividades para remediar el problema de los contaminantes en h6bitatsde tierras bajas inundables e investigaciones para determinar la factibilidad de restauraci6n de estas ireaspara beneficiar los Peces en peligrolantes que los no nativos) fueron iniciados d.r:rante el afro. proyectos
pilotos para demostrar el potencial d.e restauraci6n de los hibitats de zonas de inundaci6n fueron iniciadosen el Colorado River cerca de Grand ]unction y en el 5rea de Ouray/Jensen a lo largo del Green River. U1
Slan .est116erco a largo plazo para guiar futuras actividades de restanrraci6n en los htbitats de zonas deinundaci6n, este programado para cimpletarse a linales de aio.

73



DFC procsEDbcs - ALpHAnETrcAt usrlbJc oFABsrRAcrs

La propagaci6n y mantenimiento de refugios de poblaciones de peces en peligro es otro elemento delprgramade recqperaci6n 
9d Uppo Colorado niro. i**ntemente pozas de nrefugion son mantenidosen Oway Endangered fish facility en Utah; y en Horsethief State Wildliie Area en Colorado. En 1995, loestanques adicionales de 0.2 acres fueron constnrid.os en or:ray. Disefros para estanques adicionales yfacilidades de reproducci6n est5n siendo constnridos en or:ray. Dserlos para pozas adicionales y facilidadescrianza se encuentran en desarrollo en varios sitios incluyettao o*.y-ut"h w"h*"ap, utah; Horsethief

1wa y Craig Colorado. 16 adultos de humpback chi frr"ron colectados del irea de Black Rocla de etcolorado Rivery transferidos a las pozas de Horsethief. un nurnero pequerlo de todas las cuatro especiesde peces en peligro del Cdlorado River han sido consecuentemente nranf6ni.l:.s en cautiverio para producirpeces adultos para r1 sto& de reproducci6n, investigaci6n, almacenamiento y 'refugio gen6tico depoblaciones que ay'de a prevenir la extinci6n en el medio sirvestre.
octubre ynoviembre de 1994, 668 matalotes jorobados (clase 1992) midiendo 4oo mm LT fueronalmacenados dentro del San ]uan River como parte de un experimento de esfuerzos de reintroducci6n.subsectrentemente fueron muestreados a lo largo de los siguienies nueve meses recuperdndose 23 de estospeces vfa electropesca reorperados con redes. E*t* p..o floon encontrados distribuidos a lo largo d.e toomillas en el San ]uan River y aparentemente en excelentes condiciones. Datos preliminares sugieren qgestocks de peces de esta talla r"ducen significativamente la predaci6n por peces no nativos (ex6ticos).

El control de especies de peces no nativas es otro importante elemento de los programas dereorperaci6n' Investigaiones conducifu "1 .l sa Juan River poi N.* Mexico Game &- Fish mulstran quela comunidad de peces de canales secund.arias fue similar . l" d"t canal principal durante ia primaverapasada y ambos fueron dominados numdricamente por los nativos {lannelmouth y bluehead sucker, y losno nativos como la carPa y el bagre de canal. la siguiente primavera las comunidades d.e peces de crnal"ssecundarios fueron numdricamente dominados po. p".", no nativos, principalmente red shiner y el fatheadminnorv' Dtrrante lffriodos de baio fluio, se encontr6 ura considerable actividad reprod.uctiva porvariosespecies no nativas fueror+ deerrmentadas, sugiriendo que estos hibitats puede ser la mayor fuente deaigunas de estos Peces no deseables. Anrilisis preliminares de los datos indican que los etrevados fluiosanuales de primavera reactivan las comunidades de peces de los canales secundarios del san ]r:an River y
Prov€en un medio de limitar la abundancia de algunas especies de peces no nativos.
- ̂ ^ -T:": proyectos para eyaluar la efectividad de la remocior, rrr"car,ic" de peces no nativos fue iniciada en1995' Una evaluaci6n de la remoci6n del bagre de canal del San J'an Rirrer, .lna segr:nda eval:aci6n de laremoci6n de smallmouth bass del Green River y un tercer estudio es diseflado p"r" i"l,rg la remoci6n delnorthern pike del Gunnison River.

le divisi6n de la vida silvestre de Colorado a almacenad.o tiger muskie en el reservorio de Ha*ey Gap,localizado en la ctrenca del Colorado River. Esta fue la primera"ocxi6n que el predador no nativo ha sidoalmacenado en la zona Oeste de Colorado. Los estaios de Utah, Colorado ivy""ri"g y ei U.S. Hsh &wildlife Service contindan s'c esfuerzos para desarrollar "Procedimientos Interinos para Almacenar Especiesde Peces No Nativos en el Upper Colorado Riy Basin]disefrado para reducir el escape de peces no nativosdentro del habitat ocupado por los Peces en peligro. El Servicio Nacional de parques (Sl.rp) ha iniciado el
{f1de 

trabaio de peces nativos del I^ake Poqrcll en 1993. Consecuentemente este grupo ha trabaiado conel SNP y el estado de Arizona y utah para desarrollar un plan de maneio d.e peces de l-ake powell. El niveldel Lake Poqrell fire alto este aio 1o suffciente para inundar la barrera natural que existe varias millas arribadel San fuan River en su confluencia con el lake Powell. Dando como resultado un considerable fluio de
Peces no nativos dentro del San Juan River a partir del l^ake Powell. Estas especies incluyen el striped bass,walleye, largemouth bass y el threadfin shad los cuales predamente habian sido raros o ausentes de lacomunidad de peces del San Jr.nn. Para ego$ro, estos peces se habian movido rio arriba tanto como 50millas.
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En 1995' un iuvenil de saimon blanco fue capturado en el Price River 2.5 millas corriente arriba de lacrrnfluencia con el.Green Rivs. Esta ePJura caus6 que el senice and the B'reau of Reciamation revaluarala opini6n biol6gica para el Bureau's Narrow Proiict- como un resultado el estado de utah a cond.ucidoun estudio de dos afros en el Price River para d.eterminar el rol de erte t iiuta.io d.el Green River en iarecuperaci6n del salmon blanco.
El Sen"ice, el estado de utah y los representantes de ia tribu uintavouray han desarrolladorecomendaciones preliminares para el Duchesire River.

Plsttn, E. P. fo-."nhs cqEd, Bbhry, cA)

{_!1ef]ristoqy of the Desert Fishes Council: e time to examine our direction
I(EY\MORDS: Desert Fishes council; desert fishes; species recover)t Devils Hole; program direction

ABSTRACT
The Desert Eshes co'ncil was founded in 1969 'in the--heat of battlen, as a group of concerned.biolqgists endeavored to halt a wave of destruction that was well.und.*rt;;tl..rt"r,"d desert aquaticcommunities throughout the southwestem u.s. and northern Mexico. o".tr1 ;Jl"], National park,s Devil,sHole served as a focal point. Early Desert 

l:h:r council proceed,ings primarily record specific recoveryefforts for threatened and endangered fishes. with the advent rf rh. fid;;;a'sp"a., Act in lare 1973,and its attention to recovery of affected fishes, &rection of the council rniri.l *""gly into the realmofgeneral research on desert fishes and their habitats. Recovery efforts were relegated primarily to thecategory of agency reports. Yet, habitat destruction has continired throughout tt " sorrtt-"st during the
Past 20 years without noticeable improvement in the status of the "qilu.-i;a we are mandated toprotect, a situation agravared by a cirronic-lTk:f funding for recovery "ffo*, ^"d;"*p;;;.;?r;;;recently) by ccmpllcence. and outright hostility from tegislative bodies, both ,;; ; federal. As a Councilwe knorvs*rere we have been and where we are nou'. we need badly to ask ourselrres if we are headed inthe right direction' There is much wisdom in a recent statement by the Smithsonian Institution,s TomLoveic5r \A/hile research is a true ',".4 y. are far more likely to attain poriurr" ,.rpol,se from socieryif weare seen as wanting to develop the information necessary to produce good public poliqy rather than aswanting only to Pursue our private, esoteric intellectual pleasrrres." arr"ora sa'ng warns that unless youchange direction you will get to where you are going. Is tire Desert fi;h"-,Affioi n""a"o the rightway?What course changes should we makei

RESI/IVTEN
El Desert Eshes Co'ncil fue fundado en 1969 nen el calor de la batalla", como un grupo de bi6lqgospreocupados por intentar detener una ola de destrucci6n que estaba en el camino y amenazaba lascomtrnidades acuaticas del desierto desde el suroesGd de Estados unidos y G; a.*trg*i"o. Ei Devis Holedel Death valley National Parh sirvi6 como punto focal. AI inicio el o"".r, e.ones council procedi6principalmente a registrar los esfuerzos de recuperaci6n especi^fi""t,".,t" a" ".o""5i.] d.e peces amenazaaasyen peligro' con la llegada del Acta de especiei en pehgro a finales d" l;;i,;* atencion por recuperarlos peces afectados, ia direcci6n del conseio cambi6 fu-ertemente dentro d.i .ei'o de los investigacionesgenerales sobre peces del desierto y sus h6bitats. L,os esfuerz"r d; ;-.r;;;]our, ,,r..o., relegadosprincipalmente a la-categoria de agencia de reportes. Aun, la destrucci6n de los h6bitats ha continuado atrav€s dei suroeste, duranG ios pasados 20 arlos sin mejoramiento notable en el Status d.e la fa'na acu6ticaque estamos mandando Proteger, situaci6n agravada por una ausencia cr5nica de financiamiento, para losesfuerzos de recuperaci6n y ain m5s (rlci3ntemente) por la complace".i" yh;;;lid.d sin resenas de loscuelpos legislativos de ambos, Estado y Federici6n. Como conselo ,ab.mo, donde hemos estad.o v donde
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il:ffi#? #:T:T:J"rT:::i 
preg'ntarnos a nosotros mismos si estamos encabezandoSmi,hsonia';;;#'ffiT;?#il;:*_::?:Xil:ffi "tja*j*:j*t"**1n:i#logar una respuesta positiva de r" to:"JJri somos vistos como lo, qrr" quieren desarro'ar ra informaci6nnecesaria para producir'na buena ditil qtblica en l*g; l;;r"rer perseguir nuestros propios placeresesot€ricos e intelectuales'" ul viejo a.r.. .a"i*e que ar ,i"r,o, i ,o ."o,ri"ir* airJon ilegaris a dond.e

$J;"a?:rel 
Desert Fishes c;Ji dicgendose ;; l;;;r*. correcta? eue cambios en er curso

PrrrsNcgR, 
I. s. (cmrrron sote Dnrbkr No Mqico Dcprrtrcrt of c.e *d Fblr sru Fc, NMConsenration of the White S".a" f"pnsh in New MexicoKEYWORDS: Ner,v l\zf.*l^^. r^rt,I^ . r a -A.tr r vy.,t(Us: New Mexico; White Sands pupfish; d;; conservation planning monitoring

- A cooperative agreement for 0.o."*or,ffotm:J-,.e of the white Sands pupfish cjrynnadontularosa was executeJ b"ttt""'t th"'N.*lv.xi.o D"p".t .e"i "r c"*" and Fish, u.s. Fish and wildtifeservice' u'S' Armv - wh-ite s""d" Mt;rtl" Range u.sl erl r"r.J - Horto** Air Force .Base, and NationarPark service - white sands N.u;J-;onriment ;;;.;" r 1994. The agreement estabrished aconservation team and a framework for protection of tL" ,p"C".. lend-use ,.rrioio.,, were institutedwithin pupfish habitat and develop*"";;f : moniroring protocor was required. with respect to the latter,monitoring obiectives were definei, tt'*"y, were cond.ucted to determine distribution of pupfish and pirotsampling was undertaken to determi^.'r**pt" technique *i rir*r- in i994. A quarterfy monitoringPrqgram was initiated in 1995' The four extant populations of p,rFfish were samplej in rvarch, june anJoctober i995' Resultingrelative "u,,.arr,* *d;il;;*"q.*i.j *r*o*uo^ d"d;;e used. to refine themonitoring protocol' The monitori"g d"tr indicatJd. *"rt"a'a"cline in &" M;;'spring upper pond
ffiy:**l;H:!.a 

disease "pi'oi" *na allowed r p;;;;; assessment of population status at the

un acuerdo *ryt:*lara la proterciSn 
ffiryfl" del whrte sands pupftsh cypronodon ailarosa,fue formalizado entre-New itd.;;;;**enr of Game ar,d Fiuh, u;. "r,i# *u*,r" Service, u.s.At*y - white Sands. Missile kgrJls. Air Force - H.il;;.Air Force Base y Nationar park Service -white sands National Monume";:; ;;*bre r994. Et acuerao estableci6,* :qrip" de conservaci6n yun plan de trabaio para la protecci6n a" h, ..p".ies. Restricciones ar *"-a" r. u.]li,r"ro., instituirss enel hdbitat aa pupfishyr* t"qt'"'iJo Ja.La" a" ,* prot*ot. de monitoreo.--or,'."rp"cto al seg'ndo,fueron definidts'lqs oq"ti'* it *ot'i'*J, y conducidas evaruaciones para determinar la distribuci6n derpupo' asf como m'estreos pilotos para determhar la tdcnica de muestreo y tamafros en 1994. un prqgramade monitoreo trimestral r"" i"it:"it "";;. u 

9,*atr [ur;;;", existenre del pupo rueron muestrearresen marzo' i*tio y octubre de 199-5' como resurtado, ios datos;:;b,-;.;:;rt;rr. y distribuci6n detre'cuencias de longitud fueron usados pTi r:l"i "ipr",o."r" de monitoreo. 
-ror-a^tos 

de monitoreorncucaron una marcede dedinaci5n en la ioblaci6n de el'Mo;; sp.r"g upper pond siguiente a,n evento
emanentes.
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PROP ST, D. L. N* Mqb Dcpstmnt of c{c sd Firb sem Fc, Nrvt)
Native fish research and-management in New Mexico during I995I(EYWORDS: Neu,Mexico; F".o, River; Rio Gr;J., Zrrni River; Gila River; native fishes

ABSTRACT
During 1995' maior multi-agenqy research.and_rr,"n"g"*"r,t acLivities in New Mexico were conductedin the Rio Grande' Pecos, Satritta,r (reported in upper"Basin 1995 summary), G'a, Z'ni, and rularosabasins' The foc's of work in the Rio Grande v/as to ciraracteri_ze the rife histoqr, particurarly reproductivebiolqgr' of Rio Grande silvery minn a* Itlfiognafrt* *t*t t. N. ct*a" ,ir"..r #rirlo*, i, a pelagic spawner,producing non-adhesive' semi-buoyana "ggr spawning *L, in late May-early ]'ne and coincides withspring runoff' Increased flows in the past two years are believed responsible for tJre recent increase inab'ndance of Rio Grande silvery *inrio*' The Rio Grande sirvery Minnow Recorzery Team was formedin 1995 and in resPonse to demands from nstakeh"rJ"*-;l"a"d.er'rep."s"nd;;, 

of water developmentinterests' In upper portions of the Rio Grende J;;;;, ""q.ri" rehabilitation activities have includeddesign and insfallation of fish blpass structures around small acequia dams. Efforts to restore Rio Grandecuffhroat &outonurtlndus cla*i nrginalis to portions of its historic range continue with about one strearnrenovated each year' Research oti th. Pecos River incl,rael continu.rtion or *trrai"u to characterize theresPonse of native and nonnative fishes. to- a variety of irrigation water rereases and to describe thereproductive biolqg' of mainstream gPrinids. Mainstream Pecos qdnids spaum from earry spring throughswruner' Flow qpikes are an itnPorta"; cue to initiate rpr^i"g The ab'ndance of pecos bluntnose shinerNotopts simtu peuensu,it'cte"sei 9*nng ttrl r:s, ry, presurnably in response to maintenance of reservoirreleases throughout the year. otrrer"wori< in the p.eos drainage invol'rjd=long teqn monitoring of fiahpopulations on Bitter la'ke National wildlife ner,rge anl-in the pecos Rivei iinctud.ing nrun-of-rivernreservoirs) dorvnstream of Carlsbad- studies to charactJrize the status and biology of Z'ni bluehead suckercatostomus dismbolus yarrowi are i. tt "i. fi1al year s;; planned recovery activities for Gila uoutoncorhlmdtus gitaz &dnotoccur in rlel ar-tr,""grr th" New Mexico Attorney Generar determined that a"Pollution Nuisancen ordinance enactedby 
9r:i!".*fi. ir".t use of antimycin to remove nonnati'esalmonids from reno'ation strearru was illegal, th. pl*"i ,"r,o1.tio-r,1rf Mogollon creek was postponed.wildlire eliminated the relictual s""*.oiai,ond creek pofJ"rio., of Gila trorut and anorher wildfire mayhave eliminated a population in Trail -""yr,.- 

^Development of a rratchery maintained broodstock of Glatrout continues' A population 'iability stuay 
3r 

G]ra "oi.;;;dons was initiated. Inng term monitoringof native fish cottot'-'nitiel at ti" P"*;";t sites in the Gita-san Francisco drainage continues. Abundanceof spikedace Meda fulgda tppt*., to u" a"ai.,i',g i^ th" ;;s[earn Gra RiveJA study to characterizeinteractions atnong native fist'"s ana stocked sallonid.s in *est Fork Gila River was initiated. Recentpurchases of property in the Mimbres River valiey tt *" N.t*" consenancy tripled the amo'nt ofhabitat protected for chihuah;;; Gila ntgrisce:ts. 
- 

a .*p"rative agreement which pro'id.es formulti-agency conservation of r^Trite Sands. pupfi "n cypir"a*- dtirosa*,"" d'air"J in 1995. Monitoringof white sands oupfish poputations and-research-& its life history were initiated. The Museum ofSouthwestem Biolog' serves as a repository fo, firr, ,p"J*"rr, "oll".t d druing researchfmonitoringactivities' It recently completed electronicaliy ."."1"g.,ii;lii N"*. Mexico **.i* fish records. Thiselectronic format not only^entbt", ,"piJdata recordi"g, rit facilitates data retrievJ .r,i* * broad range of:fields'" Although the princlpal "",tu'"r-i".'or*d 
i"-.i& pro;".t.r..i"a, au of the folowing were activelymvolved in the conservation olnative fishes in New Mexico d"tt rg I995: Ne-*'Mexico Department of Gameand Fish' u'S' Fsh and wildlife s".r'i"", Csl il;";;"i"i^iuo", us.,{rmy corps of Engineers,Department of Defense (u s Anny*,J u.s. Air Force), u.s. p*t service, u.S. Forest service, Fueblo of
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Pueblo of Zuni' The Nature Conservancy, Museum of Soutwestern Biolqry (University of New Mexico),
and New Mexico State lJniversitv.

RfnUUS, C. R. 1Dcprrt*dof 7dlogr, Arrm Stre tilt nrty, Topc, ae

[9?!-otogrcal variation in the pre-dorsal keel of razorback sucker, Xyrauhen tyanus
KEYWORDS: razorback sucker;morphometrics; morpholqgi6al; variation; osteolory

A.BSTRACT
Razorback suckers are characterized by having an extremely prominent pre-dorsal keel. I tested the

influence of size 
1d 

age ol shape change in thelteolqgical components of the keel using geometric
morphometric techniques. Marked inaiviauA variability was related more dosely to age thJn-size. An
individual razorbads sud<.er eryeriencing rapid gowth in a iavorable setting may share "qrrilr"I"r,t body size
with another that grew slowiy for years *nder adverse cond.itions. i",4 fish had less pronounced
pre-dorsal keels as compared to old dsh, regardless of size. IHUBBs sruDENr pApER coMpErrroR]

R.ESL?vtEN
['os mata]otes jorobados se caracterizan por tener una extremadamente prominente quilla predorsal.

Prob6 la influencia. del tamaflo y la edad en el cambio de la forma en los componentes osteol6gicos,
utilizando tecnicas de morfometrfa geom6trica. I-a variabilidad de individuos marcados se relaciona mas
cercanarnente al tamaflo y la edad. Un individuo de matalots iorobado que e4perimenta un rdpido
crecimiento en un ambiente favorable, puede compartir un tamafio corporal equivatente a otro qou o..16
lentamente por afros baio un ambienie de condicionci adveicai. s p'eces iuveniles tenian una quilla
predorsal menos Pronunciada en comparaci6n con peces vieios, sin tomar en cuenta su tamaf,o. prrerEsruDrANnL cori,tprnbbn er pntMro HuBBsl

Rl sstER, P. H.'; ScoppErroNE, G. G " 1*",-r "r*- s6,ia, RcD Frrd sotiqr Rcno, NVl

9y:.i population dynamics and population viabilily model
KEYWORDS: population; moaet; Pyramid Lake; Nevad.a;cui-ui;Truckee River; sucker

ABSTRACT
in 1988, we initiated research on cui-ui Chasmisas cujas population dynamics to determine popuiation

parameters (popuiation numhrs' age distribution, recruitrneni and survival) needed to develop " pop.rt.tion
viabiliq/ model' A systematic netting program was developed to capture cui-ui around b.rafida lake and
at different depths- Cui-ui *.." *"rGa *itr, a T-bar "".h* t"g. To d.ate, more than 2oo,oo0 cui-ui have
been captured with over 130,0o0 ragged. We cr.rrrently have o'ver 5,0o0 recaptures. From 1990 La 1994,
estimatesof adultcui-uirangedfrom<oo,0ooto 1,4o0,oc0. Annualadultsunivalranged from47 to 100%.
The current adult population is comprised of fish hatched in the early 1980's. Data from our research effort
is still being analyzed and completion of the population viabiliry model is scheduled for Septemb er 1996.

RESUMEN
En 1988' se inicio investigaciones sobre ia din6mica de la poblaci6n de cui-ui Chasmistes caius para

determinar parS'metros (nrimeros de ia poblaci6n, distuibuci5n dle edades, reclutamento y rrrp".uirr.r,.i";
necesarios para construir un modelo de viabilidad de la poblaci6n. Un programa sistemdtico de captura en
redes fue establecido para capturar cui-ui alrededor del P1a'.rrrid l,ake y en &ferentes profirndidaaes. C,ri-,ri
fueron marcado con una etiqueta de identificaci6n. Hxta la fecha, mas de 200,OOO cui-ui han sido
capturacios y mas de 130,000 marcados con etiqueta. Hasta ahora, hemos recaptwado mas de 5,000 cui-ui
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con etiquetas' De l99o hasta i994, estimaci6nes de la poblaci6n de adultos han variado entre 4oo,ooo andl'4oo'0oo' Supervivencia de adultos se extiende "r,tr" i7 a lo0%. La poblaci,5n actual de adultos contiene
peces nacidos en los primeros anqs del 1980. l^os datos del estudio estan actualmente en analisis y se esperaterminar el modelo de viabilidad de 1996.

Rutz-CaltPos, G. {F.nnted&cancer,uni@H-dA1r6'@dc\-certmt*EcaedrB.ircsiifodd&M6do)

Current status of thepartially armored threespine stickleback Gastcrosteus aculeatus mkruephalus
Girard 1854 (Pisces: Gasterosteidae) in Baia c]alifornia, M6xico
i(EYWORDS: current status; Baia Califomia; Mdxico

ABSTRACT
The habitat and ctrrrent conservation status of the partially armored threespine sticklebaclq a fluvialsubspecies with distribution from the Bering skait (Ataska) to Arroyo El Rosario, baja California (Mexico),

was monitored during a period of eight years (1987-1995) at the historical localities of distribution innorthwestern Baia California. From a total of I I known localities, the species was found only the aroyosf i nLl ljescanso and El Rosario where it was "y.* rare. The progressive alteration of the aquatic and ,ip*i*
ecosysterns along the goastal region of northwestern Baia Califomia by anthropogenic irnpact has reduced
the distribution and abundance of this subspecies. Its currenr conservation status in Baja California is
considered as threatened..

RESL?Vr'N
El habitat y estatus actual de conservaci6n del pez espinoso parcialmente armado, una subespecie

{iuvial con distribuci5n desde el Bering Skait (Alaska) hasta el Arroyo El Rosario, Baja Califomia (M6,6co),
fueron monitoreados durante "l p.tloao de ocho arios (i987:1995) en las locatidades hist6ricas de
$stribuci6n del noroeste 

=d:-B"i" 
California. De once localidades hist6ricas, solo dos de ellas (bocanas delos arroyos El Descanso y El Rosario) registraron actualmente la ocurrencia de esta subespecie en cantidad.es

muy baias' l'a alteraci6n progresiva de los ecosistemas acu6ticos y riberefros por actividades anlropog€nicas
a lo largo de la regi6n noroccidental de Baia Califomia, ha reducido la distrlbucion y abundancia de esta
subesPede' Su estatlrs actual de conservaci6n en Baia California es consider"do.omo amenazado.

sanv;r-in, o. I-'; DrMto, ct A.; Querrno,I. M.; vnrJrr.nroEK, R. c. <o,r'rcRCV-coafarh.cih!&Appricdca:ue Ruqgo ud*iv l{o &uwrdr' Nl; cAD - uri!6ity of Ddrc, car.g" of v"ri* s-ordio.c.@ Leb, Lffi, DE; JMe - Dcpartmnt of Btdogr, Univoity of sorhCedirr Cdunbil SC)

M:l:dT sYstematics of the I-eptorhaphis Group of Poeciliopsrs (pisces: poeciliid,ae) "rdrelationships with endangered populationl of Arizona
KEYWORDS: restocking molecular systematics; Arizona; Sonora; M6xico; topminnows ; poeciliopsis

ABSTRACT
' We investigated evolutionary relationships among populations of the Leptorhaphis species group oftopminrrows genus: Puciliopsis from western Mexico anJso,rth..n Aizona. BLed on morphol"fr."i Lageographical criteria, this group indudes three allopatric species: Puciliopsis oecidentalis; e. uaai; and p.
infou' Because these doseiy releted species have the ."p.aty to hybridize in the laboratory, populationsflom adiacent river q/sterns may have the capacity to intelgrade in nature. To assess the genetic boundariesdelimiting the three putative species, and, lo determine the partitioning of genetic diversity within andamong populations of each species, we exarnined allozyme and mitochlnarid DNA sequence (D_loop)
variation' The genetic relationships among the threl species correspond.ed with their geographicaldistributions' Relative to outgroup taxa the mJst southerly jistributed spices, p. infaw (states of Nayarit,
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]alisco' Aguas Calientes, Guanaiuato, Qgeretaro and Michoacan), branches off basaliy to the species group.
The northern species, P. luci"da (N Sinaloa and S Sonora) and P. occidentutis (Sonora and S irizot i;, *..
doseiy related sister ta:ra sryarated from P. infms by a 250 km distribution*l grp. ryvhiie there is no genetic
erddence of inte{gradation between the three species, relatively deep geneti. ".tbdirririor,s existed r4'ithin P.
infans and P. rccidentalis. Secondary intergra&tion may exist between evolutionary subdivisions of p.
midercnlis in Sonora.

Based on the allo4nne and mtDNA criteria, endangered populations af P. o. occidsnatis from the Gila
River g,atem (Arizona) exhibited very low levels of genetic diversity. As found in an earlier study of q,hole
mitochondrial RFLP I'ariation, Cila River P. occidenulis contained a single D-loop sequence that also
occurred in more diverse populations from the Rfo de ia Concepci6n in Sonora. The U""p sequences
corroborated the high degree of divergence observed previously for P. o. sanoricnsis from the San-Bernardino
Wildlife Refuge (SEArizona)fron'r otherP. Mfuntalk popuiations in the formeriy confluent Rfo Yaqui basin
of Sonora Implications for restocking and restoration efforts are discussed.. puaassn-ronrv-rpApERcoMplrrroRl

RESLT/|4EN
Se investigaron las relaciones evoiutivas en poblaciones de especies pertenecientes al grupo

Leptorhaphis (genero: Poeciliopsis) procedentes del oeste de M€xico ), sur-de Arizona. En base a criierios
morfologicos ygeogrSficos, tres especies alop6tricas han sido incluidas dentro de este grupo: p. midnalk,
P. fuciday P' infmts. Estzs especies estan cercanamente relacionad.as y pueden hibridizar en ccnd.iciones de
laboratorio, por io tanto es posible que poblaciones de rios adyacentei puedan mezclarse en la naturaleza.
Para establecer las barreras gen6ticas que delirnitan a las tres especies en cuesti6n ), para determinar la
partJcion de la diversidad gendtica dentro y entre poblaciones de cada especies, se exarninaron variaciones
en alloenzirnas y en secuencias del ADN mitocondrial (D-toop). tr as reiaciones gen6ticas entre las tres
especies correspondieron con su distribuci6n geogrifica.

. 
Conlespecto "l g"p" elc€mo, la especie P. infens,localizada al su del Srea de distribuci6n geogrSfica

(estados de Nayarit, ]alisco, Aguas Calientes, Guanaiuato, Queretaro y Michoacan), aparece en una rarna

lasal 
del arbol filqgen6tico formado por este grupo de especies. l^as especies localizadas al norte del drea de

distribuci6n' P. Iuci"da (N Sinaloa y S Sonora) y P: occidmalr (Sonora y S Arizona) mostraron ser especies
cercanalnente relacionadas que se encuentran separadas de P. inJans por una brecha geogrifica de 25b km.
No se encontr6 evidencia gen6tica de hibridizaci5n entre las tres especies- Sin elibargo, se observaron
profunrlas subdivisiones gen€tices dentro de las especi es P. infans y f . rccidmaLs. Es pouibt. que mezclas
secundarias puedan existir dentro de subdivisiones evolutivas de P. rccidentalk en Sonora.

Basados en los resultados obtenidos con alloenzimas y ADN mitocondrial, se observ6 que las
qoblaoones en peligro de extinci6n de P. o. Ecidentnlis del Gila River en Arizona contienen baios niveles de
diversidad gen€tica. Correspondiente con un estudio anterior utilizando Andlisis de Polimorfismos con
Enzirrus de Restricci6n (RFLP), se encontr6 que poblaciones de P. rcci.dentalis del Cila River mostraban una
misma secuencia de DJoop y que este genotipo se encontraba tambi€n en poblaciones gendticamente m6s

{versasde 
esta especie presentes en el Rio de la Concepci6n, Sonora. l^a sequencia de b-toop confirmo el

alto grado de dilergencia observada previamente entre poblaciones de P. o. ionoriensis procedentes del San
Bernardino Wildlife Refuge (SE Arizona) y otras poblaciones de P. rcidmral;s proceientes del fuo Yaqui
en Sonora. trergt- EsnJprlrynl coMprrrDoRAL pREMro HUBBsI
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Scoot lowR, M. |. 1Om- "r n* easrry coot, cdifoin Dcpmt of J6,*, cA)I*g"l tools for resource protection: Case ,i"ly li"il l_t"KEYWORDS: Mono Lke; environmental lafu resor'ce protection

ABSTRACT
ln the 7o's' scientists began documenling an alarming deciine in the heajth of the Mono Basinecoqzstem' In an effort to halt the water. diverions they believed were causing the damage, the scientistshired legal munsel and sued- Iast september, after *or" ,hr', 20 years of iitigation through both state andfederal courts' a state administratit'"'tg".ry directed that d.iversions from tlrl Mo.o Basin be significantryreduced and that some of the lake's resources be restorec Scientists, politicians, and iawy.ers all had a handin identifying the problems, defining the issues, and crafting the ,ol,rtions. ciearly, each resource disputeis'nique' However' understand'i"g"trt" evolution of lawsuil hke Mono lake and Devils Hole is useful inanalyzing other. resource disputei and considering preservation options. Multiple federar and s.'teenvironmental laws paint the landscape of ,"ro*o."'protection. iut scientific understanding publicawareness' political suPPort and a determined. core .or,rtit,r.r,qy provide the detail to bring that picture tolife.

En los 7o's' los cientificos iniciaron i. d"m"-lffi" de r.rn ararmante d.ecline en ra naturaleza d.elecosistema Mono Basin' En un esfuerzo por detener las dewiaciones de ag'a 1o cual creen es la que causael daio' los cientificos recomendaron emplear *na demand.a.llsar. El pasado septiembre, d.espu6s de mdsde 20 afros de litigio continuo a travds iel tribunat a" ;*u.ii tanto Estatal como Federal, una agenciaadministrativa estatal serial6 que se han reducido significativamente las desviaciones al Mono Basin, y quealguno de los recursos del lago se restaurarSn. Cientificos,. politicos y abogados han intervenido paraidentificar los problemas, defiiiend'o beneficior y;;;;"rot,r"ion"r. clarariente cada recurso es 6nico.sin embargo' se entiende que la evoiuci6n del iuicio es ritil para el NIono *., Devils Hole, ya que seanalizan otros recursos y se consideran oLras-opciones de preservaci6n. Las miltiples leyes ambientalesestatales y eederales' protegen a los recursos. Pero los cientifico. .o*pr.nJ.^, l" ,"o"a"d esta conciente,

scoppgrroNE, G- G.'; NtgtsEN, M. B. 1u.s.N.u-.iBidosiolscria,NqrirctBid%iorsdcreccnts,Rcro,Nv)
The relative abundance and distribution of fishes in the Muddy Rir..r, clark county, NevadaI(EYWORDS: 

Y"T. *.", 
vi.gi' River chub; M;d; White River springfish; population estimate;Muddy River; hoop neLs; passive integrated transponders

The relative abundance and d.istrib-0"#iffi?"t* Muddy River, Clark counry, Nevada wasinvestigated during the summer of 1994 and the winter of 1995. D"rt;;A;;l rnrn,we snorkeled theheadwaters (warm Springs area) of the Muddy River, where it originat"-, f."L about 2o thermal springswithin a I km radius' The distribution of all sp"c., obr.*ed was noted and only lvloapa dace Moapacori^cae aduits and virgin River chub GiIa semrnudi of all sizes were enurnerated- From November 1994 tolvlarcn 1995' the mainstem of the Muddy River was ryr,"*-"."ily hoop-netted., from r.5 km d.ownstreamfrom its orig'r to 20 km further dorwrstream. virgr River chub were estimated through mark and recapture.In the warm Springs area, r've snorkel counted 3,84 I adult Moapa d.ace and over g,000 mostly juvenilevirgin River chub' over 4,50o v.sn River chub w"r"."pt*"a with hoop nets and 1,174 marked with
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passive integrated tranqponders (PIT tags). The popuiation of the \rirgrn River chub in our studl. area wasestimated t<r be 20,593 (cL 13,254 and 27,932i. Additionally, over 7oo speckle i-d".;Rh;;;;h;"i*t ,were hoop netted' Also observed or captured were the native Moapa utt it" River springfi sh CrcnichrhysbaiQti moaptu and eight exotic species. The resur* wiri be d.isprayed.

R,ESLN4EAI
I.a abundancia relativa y Ia distribuci6n de los peces del Muddy River dei condado de Clark enNevada, fue investigado durante el verano de lgg4y el invierno de 1995. Durante agosto cie 1994, serevisaron las aguas. (Wann Sp.i"S area) del M"ddy River, de donde nacen 20 manantiales dentro de i km.de radio' l^a distribuci6n de todos las especies obsen'adas fue anotad.a y solamente los adultos del Moapadace Moapa y \rirgin River chub Gila serninuda de todos tamaflos fueron enumerados. Desdenoviembre de 1994 a marzo de 1995, el mainstem del Muddy River fue sistemiticamente pescado, desdea 1'5 km de su origen a 20 km rio abaio. virgin River chub fue estimado a trav€s de marcaje y recaptura.F l rt'n el area de warm Spring se contaron 3,841 Moapa dace adultos y m6s de g,0oo 

;uv#tes del virgnRiver chub' Mis de 4,500 virgin River chub fueron capturado. en redes y l,LT|marcados transportadoresintegrados pasivos (PIT etiquetas). I"a poblaci6n ad vitgi" River chub dentro del drea de estud.io fueestimada para ser 20,593 (LC 13'254 y 27,932). Ademrlsl m6s de 7oo speckled dace Rhinichdys oscalusfueron capturados en redes. Tambi6n fue observado y captur.ado el nativo Moapa rr,vhite River springfishCrffiid*/es Daiklt, rtoapae, y ocho especies ex5ticas. Ls resultad"os ser6n expuestor-

Scoppprrol.IE, G. G.'; RrsstER, p. H. 1N.u*rnr.y-,Scryrc,R.-Fierdsrrtiqtr@,r.n4
Information on cui-ui Chasmistzs cuiw lilehistorv
I(E\WORDS: cui-ui; age-grou.th; q\".".id I4t ; y.., class srructure

AJ.STRACT
Cui-lri life history patterns have been studied intermittently from l97g through 1995. During a

lls!:"*tit nettingprqram cui-ui were found at or above the thermodine in summer and fall, and were inshallower water in winter and spring. Food items consumed were zoopiankton and chironomids; there wasa seasonal shift in relative importance of items consumed. Size at maturity is [picaily between 480-520mrn FL' Growth rates differ dramatically iunong year classes, and tJrere is some indication that growth isso retarded in those from the mid-1980's that theywili mature extremely late in life (> 20 years) or will notreach maturity at all. A chronologr of cui-ui year class structure from 1978 to 1995 will be d.iscussed.

RESI'V{EN
El ciclo de vida dei cui-ui ha sido estud.iado intermitentemente desde l97g a 1995. Durante un

Prqgrama sistemStico de captura en redes, cui-ui fue encontrado por encima de la termoclina en el veranov ei otoflo, y en aguas menos profundas en invierno y primavera. las particulas de alimento consumido fuede zooplancton y chironomidis; hubo un carnbio de actrerdo con la estaci6n del arlo en importancia relativaen itemas consumides' El tamano de mad.urez tipico es entre 480-520 mm FL. l,os rangos de crecimientose diferendan dramSticamente entre clases anuales, esto indica que el crecimiento se retarrta en los pecesa mediados de los aflos de 
_1980 que aquellos que podrian madrrrar ertremadamenk mds tarde en su vida(>20 arlos) o no madurar. Una cronolqgia de cui-uien su estructura de clases anuales de t97g a 1995 ser6discrrtida.
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In recent years, a number or r.:3-"r-:#iffiffi of hetero4gosity and fitness have producedmb(ed results' A rgcent comparison of foyr q"",io,i"'trJt, related to fi'triess i*o.g four Gila topminnowpopulations revealed no differences in fitness. This is in contrast to an earlier study which demonstrated.signficant fitness differences between *?:f the populations. Discord.ance may be in part attributable todifferent laboratory conditions and exempliffes.*re airnculiy in measuring nt r"ri. If loss of heterozygosityis correlated with lowered fitness, how much of a difference in heterozl4gosity must there be before adifference in fttness can be demonstrated across . r;g;;:.ndiuons? g"."ir. iit r.r, has been presentedas an imporbnt factor in selecting populations ,sed in"translocation, there need.s to be discusrio. of .o.uy
*l$Ht*fo$*$tr 

it is to b! me"s*"d" and how it will be used as a criteri,on for translocarions. JHuaas

En arios recientes, ,n nri'mero d" "ra*dr.rTs"mT"* comparado los niveles d.e heterozigosidad yadaptabilidad han producido diversos resultados. u'," .o*f"raci6*reciente d.e cuaLro rasgos cuantitativosrelacionados a la adaptabilidad entre cuatro poblaciones de Guatopotl a.io.rora, d.emostraron que noexisten diferencias adaptativas' Lo anterior, es lo contrario a u.n estudio reciente en el cr:.al demostrarondiferencias significativas de adaptaci6n entre d.os de las pobiaciones. Esta discord.ancia puede ser en parteatribuible a las diferenres condiciones de.laboratorii y i*, .y"*plificaciones dificiles en las medidasadaptativas' Si la p6rdida del heterozigocidos ", .o.r"l"cionada con ia disminucion de la adaptabilidad,c'anto heterozigocidad debe obligarse i haler a1!es q". ,*r ar"rencia adaptativa pueda ser d.emostrada.sobre un rango de.condiciones? Poique la adaptabilia.i n" .iao presentada Jo-o ,- factor importante enseleccionar poblaciones Para usar en taslocaci*, f"lt" ,cisorci6n sobre exactamente que es la adaptabilidad,como debe ser medido, y como podria ser usad.o como un criterio para las traslocaci6nes. tpApELEsruDrANrrL

srgrrgRuo, s. E. (u.s. Frrh.rd wldhft sdrc,phos6.^a
The-tangled web: translocation, bureaucracy and politicsKEYwoRDS: translocation; reintroductioni*o&i?rg experimental; populations; Endangered SpeciesAct; bureaucracy

A.BST]LACT
Translocation of fishes is a maior tool in native fish conservation. In addition to biological andtechnical problems, tianslocation invoives significant i*."rro"uc and potitical problems. .Becausetranslocation requires cooperation among agencies, organizations, and individuals it is a ferdle fieid forbureaucratic games and.polit;cal intrigue. Biologists f.Lt .t.d with bureaucrary and poiitics and intentupon getting the species into the *.r"ib".o*e ilnerable to ndealsn fi"t *t;;ieve short-term goals atthe sacrifice of long-term conservation' understanding long+erm consequences of "d.eals" surrJrrndirrgtranslocation' and avoiding'nwanted consequences, requires *nd.erstand.ing applicable laws, regulations,

DFC PnocrsDlhcs - ALPHABETTCAL UsTII.lc orAssrRAcrs

t*ffi1}. /.'; HeonrcK, P. w.; Mrxsc:y, w.L.; vEr-esco, A. f . Oq>"rr*t .f Zoctogr, Adm Sur Unircltv,

Hxxfffias; 
criterion for translocation in the endangered Gila topminnow paeciliopsisoccidentalis occidentalis
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anci policies' State laq's and regulations regarciing native fish translocation differ from state to state. Thistalk focuses on Federal lats, regr-rladons, and pJi"i"r. Translocation of nati'e fishes not Fecierali' listedas endangered or threaGned is regulated *nde^trt. l.*', although transportatior, "oos scate lines *a)r besubiect to the i'acey Act and t'"'io* land manage*.ni t"ro and reguiaticns rnay appiy to translocationson Federal lands' Although little or no Federal regilation is involved, opposition to"transrocations of speciesidentified as rare or as candid'ates for Federi listing is ri*g aueio fears of the \r,ise use,,, *count1,
suprernacy'n and other anti-Federal rnovements ,egatdi.ft possibli future Federa] ir,rroi.r*.i-a ;; ,-i"].iiisted under the Endangered species Act, rransiocatioriis federalty regulated- The mafor impediment totranslocation of Federally Listedspecie. .oT.: from fear by federall stale, iocal, rribar, and private entiriesthat presence of a listed species u,iihin their iurisdiction maliinkrfgre with other iand L", o, administrativeand private-ProPerty r€hts' This has led to subsienual ioadblocks being placed in the way of native fishtranslocations' In dealing with roadblocks, it is impcrtant to distinguish among roadbiock origins. Thosearising from legal and regulatow requirements are generaliy acidressabre through prescribed processes thatfuifill legal and regulatory reguirements. Those motivated b], b*..rroatic games and political pressures aremuch more difficult to deal with 'nless the trnderiyir,g poiiti."t pressures can be altered or relieved. Twomaior avenues for translocation of Federally listeisplie, .xri.^ Section ro(;) or trie Endangered speciesAct' for establishing eryerimental nonessential pop,r.lauons of endangered speies, hn, u".o*" increasinglypopular' This approach in essence delists the translocated popuration and is generally combined with a*special mlen remcnring prohibitions against take or harrn of the species. Section T ta)(2)consultation offersa different approach that addresses thi translocation "r,d onC;tr foreseeable lani *n "g"-"r.,t uses andactions at the site' Take incidental to land manage*"r,t or'otlir acti'ities in the area is covered under anincidental take statement-and managernent of the translocation site and the popuiation can be tailored tomeet the needs of the land **"g"*J^t entity and the species. The relative -".iL of these two approachesmust be considered by the biologists to ens're t]rat long-term consen,ation goals are realized.. The bestapproach may differ depending ,r!on the goars of tie translocation.

l^a traslocaci6n de peces es una n"..rru"".ffi"ffiuT', ra conservaci6n d.e peces narivos. En adici6na los problemas biologicts y Gcnicos, la traslocaciSn h.l,rJr. ,igrrifi.*r,a", problemas burocrdticos 1, politicos.Porque la traslocacii't '"qoi"'" a" i^ "oop".aci6n entre agencias, organizaciones e indi'iduos. Es 6ste uncampo f6rtil para los iuegos br'*ocrS.ticos e intrigas polftiJ*. Los- bi-6logos, frustrados con la b'rocracia yla poutica y su intento p"t u*"1 ias especies o="_i d; agua, ,. ,."ir,"., r,ulnerables a nconvenios, debiendodoctrmentar obietivos a corto plazo sacriffcando la consen aci6n con obietivos a largo plazo. Entender lasconsecuencias' a largo plazo, de los convenios que rodeari ra trasrocaci6n 1r s'iirr estas innecesariasconsecuencias' requiere del entend'imiento de 1"y"., ,"gutrciones y porfticas aplicables. Las leyes estatalesy tas regulaciones que consid'eran la traslocaci6n de"los peces nativos difieren de estado a estado. latraslocaci6n d" pec"' nati'os no listados federaiment" .o*t amenazados o en peligro estd. regulaca por lale1'del esbdo' aunoue la transportacion a t aves de ia linea estatrl puede estar sujeta a l^acey Act y 'ariasIeyes de maneio del suelo y ."g*rI"co.", p,r"a.r, ser aplicables a las trasiocaciones sobre terrenc federai.Aunque Poco o to lt t"g"l;; fJlJ;i est{ involucrada, ra oposici6n a la traslocaci6n de especiesidentificadas como raras " "*gatg para el listado federal, se ha establecido para los temerarios del nusointeligente"' Ia nsupremada 
del cor'r-d^do'y a otros movimientos antifed.erales que consideran posibleimplicar a fut.ro al iederal' 

fara 
la1 oP";; hstadas en el Acta de Especies en peligro (ESA), la traslocacidnse rqguia federalmente' 

,El 
principal imffiento para la traslocaci6n de especies listadas por la federaci6nlo viene a representar la defensa a" ti eJa"d Federal, Estatal, io"": y de las tribus que a la presencia deunas especies enlistad:s dentro de su iJsdicci-61, se puede interferir con otros usuarios der terreno oadministrativos y derechos at p'opi"a"a'fro'"a' Esto ha conducid.o a obstdcuros substanciares colocados
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en el camino de la tr"slocaci6n de peces nalivos- Sobre er convenio con obsticuros es importante eI

ffiS,:"!:"!: ::i":::":***?ffrry*iil", * p.o'",,i",,to i; 1"r,,*.*enros yrequerimientos resaresvregJaorios. ooJ":?: 
f."dF;;;j ffff f:::il::,,:::"ffix* :Tmucho mds dificiles de tratar " *"t'o"*t la presi6n pofuca fundarnental pueda ser arterada o relevadaExisten dos vias principales P*"h;;;*16n de especies ristaaas f"a"rrt^*"r,i". ,, seccon l0 (i) derDecreto de Especies "" itugt", d;;;;r"d",i""t"-";;;*; e1e1en1ar de pobraciones de especiesen peligro ha ido "n pop"Iaitu-ento' Este acercamiento en escencia dTrfta la pobiaci6n traslocada y estigeneralmente combinado con'na "reglaespecial" 

removiend.o las prohibicionls tomadrs en contra o en
.H""$jX,X::: 

en peligro' r' 
"s"."ior', 

7(a)(2) a" "."rJ,' ofr"." * "."r."r*ento diferente queinodltalp*""-t#ni,H:::trT:,"1ffi:?,il1Jii.:,n:ffi:tri:'tr""ftr;[*,#T:
relaci6n y maneio del si1: de. trasloca-a6il la poblaci6n, p;";';". .ompiejo encontrar ras necesidades demaneio del suelo y las especies' Los m6riios ."l.ti.ro, d. .sa, dos debe. r., "or.iJ*.aos por los bi6logos

ii;iffi :,#J",,e,,.",ri,^d";._;;;timaaproxima&n
SfOCrcVyeLL, C. A. tr*,r.r, n * Ecc{cry Lebcrtoy, Aike sc)

ftittfffi? 
""i 

]'*:i: "ff T :f^T t"a po p.,r " tio n s : tinkerin g w i rh evo I u ti o nIGYWoRDS: 
u",H',ffil""' ;;;;;GffiJiff;Tffif;;:.fiff, h; Gambusia afinrs;Iife history

- Despite thewidespread use of transloca-fjT3.llauon rool, the evolurio:this practice ale not weil understood- d" .o*bined effects of drift and novel ,"1".,i.n4 
consequences of

to rapid evolutionary resPonses by popuiations introd.ucec to .,o'r"r environments. I 
rn Pressures may lead

evolution in life historytraits fo1i"p"i'".t""r of westem *.rqJiil h.Gambusiaupr- ii::*;"T;tj,lTjjapproximately 50 years ago. iviosquitofisn rr".r.J"rrJil;;* habita*, go.L.;were characterized by delayed size at matu{ty, high far .l^,*,, and large embryos. T.:ilXl;fi}::from a thermally instable rrauitat, wau,r.t" 
!rri.si, *"r. ;;;.terized by marurity at sma, size, low farcontent' and smau embryos' Females orifTo:? s;;;;;"r* spring, maturejat inrermediate sizes,had low fat content *d l"tg" t-bt;t' To test *hethJr these traits were genetically based or prastic,captive populations were maintainedfrom 

^m. 
f?y ""Jy rri"r'""der common garden condirions for twogenerations' No populatjon differences were f"*rd f;. r";;;;:;e ailocall^o-n * Jgg weighr sr,ggesting thatthese traits "t" pl"tti"' However, both slze of maturity;;f;."tent differed fro.,g populations underconunon garden conditions' suggesting that these rrai-ts'are geneti,*tty u"."a. Thus, while some traits wereplastic' rapid evolution has?ct-"itd fo.,ir" or mati;ry an{ fat slorage for recently estabrishedmosquitofish populations' other studies have doc'menr{*pia evorution for Foeciliids introduced to newlocalities' Thus' evolu|:l"qy *";t.,oJ", may be alt.r"d when popurations are transrocated to newloca] i t ies.Conservat ionbiolois*Jn"Ji i "u#f t ; ; . ; . , ,*ur;outcome.�

A pesar del extenso uso de la traslocacia"X:ffierrarnienta de conservaci6n, ras consecuenciasevoiutivas de esta prdctica no han sido bien entendida. Los efectos combinad.os de tendencia y ra urgenteselecci6n original puedae aventaiar wra ripida respuesta evolutiva sobre las poblaciones introducidrs a unaambiente original' Reporto un caso i. .apl& errolucion ln t"" ."r".teristicas der cicro de vida en

86



PRoCEEDIhIGS oprgE DxErr Rsrru Cornctr,, 1995 SYT,FoSILIM VoIl'lvG)OftTI. RJKjSIm 1946

poblaciones de western mosguito fish Gambwia_afink que fue establecido hace aproximadamente 50 afros.Mosquitofish de hr{bitat termicarnente estable, BJnhamy Garrett springs, fueron caracterizad.os por tardaren madurar' alto contenido de grasa, v embriones gr*rrdes. En co"r.t ""te las hembras de *n habitattermicamente inestable, wabuska Springs, fueron caiacterizadas por madurar en edades pequeias, bajocontenido en Srasa' yernbriures pequenqs. las hembras de Parker Sp.ir,g en primavera ternplada, maduranen edades intermedias, tu'ieron baio.contenido cie gasa y embriones grandes. para probar si estoscaracteristicrs se debe a.diferencias gen6ticas o que son it,artio", se mantuvieron poblaciones en cautiveriode cada sitio de estudio baio condiciones naturales, d'rante dos generacior-,".. NJ diferencias de poblaci6nfueron enconttadas para ia d'istribuci6n reproductiv" o p"ro del huevo, asi sugiriendo que estascaracterfsticas son plasticas' Sin embargo, edad de mad'rez y contenido de grasa difereron entre laspoblaciones baf o condiciones iguales, sugiriendo que estos caracteristicas son gen6ticamente determinados.Asi, ar"nque algunas caracterfsticss fueron plastica", la evoiuci6n rripida o.Lio en cuanto a ia edad demaduraci6n y almacenamiento de Srasa para ias recientes establecid.eq poblaciones de mosquitofish. otrosestudios han documentado una ripida woluci6n para Poeciliidae introducidos a nuevas iocalidades. Asi,trayectorias evolutivas pueden ser alterades *do las poblaciones son traslocadr." a nuevas localid.ades.
los deseados.

snrr"r, s. M.'; |omvsol{, B. &{.; Mrm-1, R. Iu. (sMssdBMi-DcprmmorF!}rr.verdwildlircBi<iory,cdmdosuuUnircniw,Fm
Cdlis, Cq RMM , Lrprl Firn bb6ery'_, Cd@do Sek Uniratry, F@ Cdli6, CO)
Influence of anthropogenic stress on Rio Grande sucker (Cawsamus plebeius| food selection andcondition
i(E)T/oRDS: Rio Grande sucker; white sucker; anthropogenic stresses; sediment load"ing land use;periphyton; diet overlap

ABSTRACT
In fail 1994, the Rio Grande sucker Catostomus plebeius was li.sted as a Colorado state endangeredspecies' Recovery efforts will rely on t-ransiocations to increase the number of populations but initiairesearch is locatinggellldty appropriate_dono_r popuiations and identifl,ing limiting factors. Work at HotCreek, Colorado in 1994 showed that Rio Grande sucker ab'ndance *;as weakiy related to rnesoscglehabitat characteristicg 

-prompting us to examine in 1995 how habitat and anthropogenic stresses mayinteractu'ith fbod availability to limit Rio.Grande sucker populations. Rio crande sucker is thought to beprimarily herbivorous whiie the exotic x'hite sucke r Catostomus commersoni is primarily benthivorous. wehlpothesized that anthropogenic sediment loading would reduce periph;,Lon availabiiity and increase dietcnrerlap between the two species' we measurea t*6ialry, sed.imentation, sucker densily and condition, andperiphycon standing stoclq q'untified land r-rse; and collecred diet samples from i3 sites in Nel' Mexico andcolorado s'ith and without $*rite suckers. Among sites, substrate composition varied widell, (perceni finesranged < I % to 22%) , Rio Grande sucker densit! ranged from I .7 fish/h/l o0 m2 to 107 fish/h/l o0 m2 andu*rite sucker density ranged from 0 fish,tr,/m2 to io.g fi'sh./h,/m'. Midsumrner data showed that Rio Grandesuckers tottt**td a ngn proportion of plant marter (mean:3D7g%, SE:3D7) at all sites regardless ofwhite sucker Presence. we will present the analysis of all lgg5 data and evaluate the effects ofanthropogenic stresses on Rio Grarrde sucker pop,riations.

RE.S[/A4EN
En otoflo de 1994, el rnatalote dei Rio Bravo, Catostomus pbbeius fue considerada en el estado deColorado como una especie en peligro. Esfuerzos de recuperaci6n depender6n de traslocaciones paraincrementar el nirmero de las pobiaJo*.r.- Investigaci5nes jrefiminares estan en marcha para locaiizar apobalciones donadores geneticamente apropiadas yp*" identihcar los factores limi&ntes. Trabaios en Hot
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Creeig Colorado en 1994, dernostraron que la-abr.rndancia del matrlote fue relacionada a factores de escala
media de hsbitat' asr.sugeriend;;;J;echos 

en J;;;;^*o sobre i.kr;;;;;s de habitaty estres
antropog€nico que afectan "tim"ttto ailfonible p""" tri',it* tal pobtaaones de -"t^rot". Este matalore esffi :ffi :*Tf#F"J.i;::#n:#m##ersoniesbentivoroHemoshipotetizado
de la dieta entre las ios especies. Medimos turbidez, sedimentaciaiT::ll**o 

de qllghryo" y "r "*r^p.
v cantidad de periphFon, cuanrifi;; uso der suel", t;;:H:nffJ;"1*:*l"i;.:n:::Nuevo Mdxico v c"i"t"a3 "o" yt* Jil'i;""-k* Entre ro's .ru"o,ri composici6n del sustrato varia muchof,1H::;i".ffi:Tft,"'43 n"trJ* n"""',." *o. .irv'ii*r,ros rangos de densidad de matalote der**"T11;e:;;,;J:ry^'*';'�;,"x'*3Jr*!::ln:";":"sT:*1.1"H:";:*"::::*:Prantas en gran proporci6n 1*"ai"=soi8%, sE:3Dtt;l; ,rdos donde er white sucker no estaba

;:"j,ii, y ","r;;.;,1.* "r".,", aa .,t !,
T}rsoe, GEDE' G"; Cnowr'T' A'; L'rgrscH, LJ.,rTarAC-Ecdcvcau*rcrhcDcpmcntof 

Fi,hsb*d.ffi: 
";thfr?:il"Jt:1.:.-.[i#;;ili*l 

-. * oo, * 
rrc rhc Dcpmcnt or Fi'hsb 'd wirdrirc. ureh Soa unireiry,The potentiat rote of---L 

^q.',c' Ncxgre Divitie srlt bk ety, Lry) 
"E vcPent ai rbhgio rd wildlifc' utrh strtc uni@ir,,,

::glgil**nil;ffi ;"li***tn:"S:'j:";;11g,:"*sandsurvivorshipor j'ven'eff fr?Sffit**1:.:"y*:;i{i;;il'f, :"&.".":"ft "T:ffi

,h.t :.H;;l,'T-H-Ttes or voung-"f *^"v.fdffio:lquawfish pychuhatus tucius areimportanr rornonna,iven,hh*.^.ilTiiTi*[mh:ki:liattt*:x***:.1il;#si*
fr;tffii',ff?ll"*t td;;;;; ir".ti.,g the s'rvivorihip or these fi,i, ;; not directry explainas a result of .onn" 

changed we suggl! that-habitat r"d;; exhibired by yoy squawfish has changed.documen ti ng a J ;;HT: li of"'iJlrr"il".:T;."""*T,i* b "d, i;;i;; ; o *,l *"ii.:.,ibass. L'=LL) url nonnauves such as green sunfish, crappie and smallmouth

- Las tasas de crecimiento de verano o.,arff:r?fl*o de sarm6n branco, pgchochalus lucius, son
ffi"H1Tffi:::lTT::-';;;;ente ano. c;bi"; en er sistema der Rf,o-colorado tares comccrecimienro , ""o.rl,"t'.5:t'r:i:fi::.,s han estado i*pti.aos en er d;;;;;"to de las tasas desupervivenci; a" |"" iLX,o""j"'"T,r: ,,Y::::- 

la predaci6n directa lr,J,ra.tr"*enre afecta las"g.,r",",'q:,"-;.':5.::?""::;;;rJ'nfl1::T:u+ru:i:rt"r#l#:*:?,ffi::..:
predadores no nativos' Pt""*tt;; dt;; a.""ry"n*""tos de laboratorio y campo documentand.o los efectos

mouth bass,
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TtlOlr,tAS, H.'; CROWLTT. A.; I;tgTSCg, L.; KnI.Egf,R, C. (HrqdrAc-Eciosr.ccrtaocrlED*.ffiarrohsi-.,d
wldtE ljteh stet urftEttty, LoSe ur; LL urc cK - utrh Dtvbbn of wsdlfc Rrc, Ncgre Divrrkrr sdt L.&. Qty, unTrade-offs between habitst restoration and foodwet ay""*i*t iilpii*io.rs for |une suckerrecove{y
IGYWoRDS: June sucker;habitat selecticn; predation; nonnatives; food resources; utah l^ake; utah

ABSTRACT
The )r:ne sudser, otasmtses liarus anendangeredlake zucker, is endemic to utah Lake, utah. probable

reasons for tlre dedine of the species ini$; changes in water delivery to the lake due to irrigationstruclures' loss of river spawning habitat and the introdirction of nonnative fish predators, especially whitebass' we have investigated the Potentiai role of macrophytes in providing a refuge from fish pred.atorsthrough qpatial segregation and decrexed predation effia;c)rtl'ough "r,h.r,J"d habitat complexity. whilethe estabiishment of macrophytes is a management alternative, it is possible that changrng the habitat froma Pelesc one to a more littoral one could 
-reirit it, laqge scale changes^in the aq,ratii i"rrl.rlr..i. ."rdr-r,yinprytent to the suckers as the primary food resour"ces. we present laboratory and field data that suggesrthat habitat alterations could indeed result in changes in the ?ood reso.o." b"r" of the suckers and suggestthat trade-offs wiil likery resurt. IHnBBs sruDENr pApERcoMpETrroRl

REST'IV{EN
El |une sud<er, Qusmistes liorus,r'matalote amenazado, es end6mico del utah lake, utah. probables

razones para la dedinaci6n de la especie, inciuyen cambios en los envfos de agua al iago debides gestructuras de irrigaci6n, p6rdida de nauitat de desove en rfo y la introducci6n de peces predadores nonativos' especialmente white bass. Nosotros investigamos el papel potencial delos rnacr6fitos eR proveerun refugio de los peces predadores a trav€s.a11g"t*oE" espacial y decrecienao eficientemente la predaci6nmediante una incrementada compleiidad ael iabitat. h,Iientras el establecimiento de macrofitos es unaalternativa de maneio, es posible que cambiando el hSbitat de 'no peligico a uno mis litoral pueda resultaren cambios de gran escala en la com'nidad de invertebrados acuaticos imporLante a los matalotes comorecursos alimenticios primarios' Presentamos datos de laboratorio y de campo que sugieren que lasalteraciones de h6bitai pueden en verdad resultar en cambios en ros recursos alimenticios base de ios

h".3ff;q#'r*ffi**3*"?ftlNc, 
T. E. lcar,reo-Dcp*eroorzoiry.Ari,*saruniuity,rc!,pc,AzBDD

RelationshiPs among members "f th; clprinid tribe Plagopterini as detected by allozyme data andgrtochrome b sequences
IGYWORDS: Plagopterini; Mda; plagopterus; LEidomcda;Grla; g,rochrome b; allo4rrnes; phylogenetics

ABSTRACT
Members of the tribe Plagopterini are distinguished from all other New world q.rrrinids by thePresence of ossified spine-like rale in the dorsal id pelvic 

-fi1, & c*rrentJy described., this group ofcolorado River basin endemics inciudes the mono$pi " g;".r^ 
!ad" 

art'' plagopteitsand. the poll,typic genusLepidoncda' Relationships of the Plagopterini to Lther western gprinids are unciear, but closestphylqgenetic affinities apPear to lie witli the genus Gila. Allozyrnes'"r,a *ito.i-rondrial q,rochrome bsequences were used to infer phylogenltic relationships within the Plagopterini and to assess monophyiyof the goup relative to Gtla *j otl", \Arestern minno*c. Alloz).rne alt" i.,ai."a"d the plagopterini waspollphyletic with€t/a (srytdericht$ts) 
.ry* falling among the plagopterini, most closely relared to theLvidomeda dade; DIr{A analyses pr"ia"a mostly i"i*ii"r r".r,rtt".
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RESLTEEAJ

uNtvtAcK' P' I' trto+-4"$&rvrg.bqrr&hdro'hryirBditl.bilcdcccqicefrIietim*ithd,yrldngvhpiurnrd.@hdeit.cdr)

A comparison of North America. and Australian riverine desert habitats, ftshes, and managernentKEYWoRDS: Australia; North Americq environmental differences; rnanagemen! riverine habitat; fishdistribution

Desert * 
Sft::olidlably betrv-ee1^ffffi:lr".* America. For the purposes of this paperI am comparing the North American colo..do-Rirr"r-syr,"* and the Australian take Eyre DrainageDvision' These differences are most obvior:s in the **y Jbioai. conditions affect and have shaped desertrivers' In turn' this has influenced the evolutior, or td"Jrespective desert fishes. Australia and NorthAmerica have similar threats lo deserl fish, howeve, ti," J.gr"" of threat is quite d.ifferent. while there arestill manv gaps in 
3ur 

knoryledge of the colorad.o f.,-*,i. is far superior to that of the Australian far.rna.Finally' there are also significarrl political differences in the way fish populations are managed..

R.ES{,rA,fEN
Los rios desrlrticos difieren considerabiemente entre Australia y Norteamdrica. para los prop6sitos deeste escrito he comparado el Sistema del colorad.o River en Norteamdrica y la Divisi6n de la cuenca delhgo E1're de Australia Estas diferencias son mds obvias en la manera en que las condiciones abi6ticr.c hanafectado y formado rios del d'esierto. En turno, esto ha influenciado la evoluci5n de sus respectivos pecesdes6rticos' Australia y Norteamdrica tienen similares €unenazas a peces del desierto, sin embargo el gradode amenaza es completamente diferente.. Mientras aquf falta mucht en cuanto a conocimiento de la faturadei colorado' esta es superior al conocimiento de la fa,rna Australiana. Finalmente, existen significantes

VALonz, R. A.'; RyEL, R. f. 6o**-srdro4Bro/wEsr,rrc,LogeLrr)
Ecolory and status of the humpback chub in the coiorado River, Grand canyon, ArizonaKEYWoRDS: humpbacls cJrG; colorado Riveg uttle Coiorado River; survivar; predation; populationestimates

ABSTRAC]I'
The population of endangered humpback chub Glla Epha in Grand canyon is the largest of sixpopulations remaining in the colorado River Basin. The Gr*a canyon population is centered. in the lowerl4'9 hn of the uttle colorado River (LCR) where th" ;.t;t of reproducrion takes piace and individualsdisperse to the mainstem colorado Ri.rer. lvlainra"* r.p.Jd,r.,ion occurs in warm springs near RM 3o, and

H|s!:' jmt:il::::3*:::*iryj",:,1es,rosdemdsciprinidosderNuevoMundopor
::iJn::'"1"r:'jil:,Tf :*::T:,1rjt*1.t*,a".g;-P-u;;;d;#ffi ;:'#XH*tr.
:i::#jffit*T'#;hy::*i*s1"r*,il";rJ*:;u;;;;;'"Jffi ll',';r;ffi";:i,::"ff #e?#"y*:_?::lll."*J"i;-pr;;;;.,1"t..;'*.##;,ff :.ff K{:"::T"re:
;L",:"i1",t"T::::.q15:l ::0"' p","i.'r",i.-+.;",.J#;,T;J#ntJ""ff"'::,::
l3:*XiJ::T:l: S::"lt *l*0" ..1*yo . ctt;;;,;;;i;ffi'Jn "i::L::,::
il;::Ti#:::":*:?li:i:r:11,n':"yl"t'*G':;'c;\i;':;*;;;;;T&ffi *"J'::
il:::f::;,I"'j:"4" 

miis cercano ar ctade deios Lepidom"ao, ,.,#r5"{:";K":fL"T::}ffi::t:;
similares.
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possibll'elsewhere' but s'rvival is probablv lorr'. Individuals in the **i:a:- have originated primar'y fromthe LCR and are distributed "' ,,in. aggregations in 3o8 km from shinumo w.'"f;. (RM 29) to Granitesptitgt canyon (RM 220)' Estimated ff*u", of adults in the mainstem is 3,300 to 3,go0, and numbersof subadults maybe as hi$, as 3,O0O,0OO irry"*r* 

?f irrgl.r ,"p.od,roi.r" success. Estimated annual survivalof mainstem adults and subaduits is 0'7ti 
11d 

orro6,' *Jp"*""ry. Mainstem survival of subadults isprobably innrfficjent to cornpensate for mortaliqy of adults .r,J*o* mainstem recruitment is from youngadults descending from the LcR Bro*,., trout, rainbo'rar trou! and channel catfish consulne an estirnated250,OOO subadult humpback chub annualiy.

Ia poblaci6n del amenazado charaliro i*ffoff:*11, en 
11 

Grand canyon es ta m5s grande delas seis poblaciones remanentes en la cuenca del coloraio k- I^a pobiaci6n'a.i cr".ra canyon estdcentrada en los 14'9 km inferiores del Littte colorado ni,rr., Gcnf aonae ;" Ia mayoria de lareproducci6n e de donde individuos dispersan.a la corriente pri*par del coiorado. La reproducci6n en lacorriente principal ocurre en manantiales tibias cerca al *iir.so del rio (RM 3o), y posibremente en otra

;il:ffi*:"lJ,T;f;:ff?:fililj" 
.' baia' Individuos en ra co*ien_te rii.p{ ":-h* originado

inr"rzslhastaGrattesli.'g,a*;""iRM1;)Ttxfi-:Tf,Tffi ::i::JLTj:*T.il#, j
es de 3'300 a 3'8o0' y nirmeios de subadultos pueden ser tan altos como 3,oo0,ooo en anos de gran 6xitoreproductivo' EstimacilTq de superviv".,.i* d" adultos y ,,ru"d,rttos en la corriente principal es de0'755 y 0' lo0' respectivamente' l^a,,rpa.uir'"r,cia de subaduitos en la corriente principal es probablementeinsuficiente Para compensar la mortalia"a a" adutrtos y a *.yo. ,eciutamiento-de la corriente principal es
*:arf$Jffies 

descendiendo desde et ICR EI brown t ".iJt ""na arcoiris, y bagre de canat consurnen,___ subaddtos ae Lolobados anuelmente.

Vanile-RoMERo'A' (c*-o'r*dgdd'ctcoriffovT-d^si--d.raurnr6i&rd.sm(c!crus),H&wH.*'i*squl 
M6de)

!1g 
report for northwestern Mexico 

rrye)m(.,qrus),H&E

I(EYWORDS: northwest Mexico; distribution of native fishes; impacts; listed species; conservation;noroeste de M6xico; distribuci6n de peces nativos; impactos; especies slista.tes

For puqposes of this repor( nortiwest "*fff*l"tJ* *re border states of Sonora and chihuahrra.The area has about l8 medium.to large hydrologic b*ior, Jt of whi{ comprise the maiority of the totalvolume of discharge 
i" ft" northern o*.; th" Io,*t J. Th" ,"gio., arso iniudes two important deserts,the chihuahuan and Sonoran, as well'", a tqge part of ,r1. s".r" Madre occidental. The native fish faunaconsists of about I 19 species, 28 of them "il-".*r:.- th" ,egio. The lack of ,"..r,t studies in chihuahuaimpedes precise estimates of numbers and distribution of-exoti;;;;;, l9 no'r recorded fromsonora represent about 34% of tt-," iot t freshwater fish farrna of that state. Despite official declaration oftheprotection and conservation of n.t*at areas in both states (upper GuIf of californiaand coloradoRiver Delta' Pinacate' cascadls Basaseachic cumbres de Majaica, Barranca del cobre), consenation ofthese areas is not ass'red' Traditional u-s.,&4exico bord.er-area impacts on nati'e fishes are presenttfu3ushout this region (over-utilizau"" .1!r'ater, polrrtior,, i',Jitet destruction, exotic species). protectionand consen'ation of the natir''e fauna in this unique *". *tri i" dependent on implementation of intensiveeval'ations of the distribution of freshtater fishes and habitat q,rariqy on a basin-by-basin basis. This willgive us better knowledge of the actual strtus and problems. one of the principal limiting factors is t]-redifficulty of assuring f,-riai.,g fo. U"ri. ,t raies in lr{exico.
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R.ESLMEA/
Para los prop6sitos de este reporte, el Noroeste de M€dco esta definido como los estados fronterizosde Sonora y chihuah'a- El 6rea uent nna" l 8 cuen."" hidrologicas de medianas a grandes, seis de las cuarescomprenden la mayor parte d'el ""lTT 

.t-.otal- 
d.e descarga_en la parte norte del pafs. La regi6n incluyetambi6n dos importantes desierlos' el chihuah,r*r. y "? so.ror"nr., .o*o ademis una gran parte de lasierra fuIadre occidental' la fa'na de peces nativos "orrrirt" aproximadamente de i 19 especies, 28 de ellasend6mices de la regi6n' la carencia ie estudios recientes "r, cnin'"t "" i*frJ. estimaciones precisas d.elos n6meros y la distribuci6n de sus 

:rp".i..r. T6g*, pero las 19 especies de sonora que han sidoregistradas' representan casi un 34% del iotal de la faunaie peces de "gil;;." de este estado. Apesarde la dedaraci6n oficial d'e la protecci6n y conservaci6n de dreas nat'ries en ambos estados (Alto Golfode California y Delta del F.ro Colorado, pinacate, Cascarl:.s d.e Basaseachic, Cumbres de Maialca, Barrancadel cobre)' la conservaci6n de estas Sreas no eslS asegurada. Impactos tradicionales en el drea fronterizaMdxicq/E'uA sobre peces nativos 
1 

tr3v6y d" "rt"" regi6n (sobreutilizaci6n de agua, contaminaci6n,destruccj6n de hibitat' especies ex6ticas). I-a proteca6riy conservaci6n de la fauna nativa en esta dreafnica dependeri de la implernentaci6n de evaluaciones intensivas en la distribuci5n de peces de agua dulcey calidad de habitat sobre una base cuenca por cuence. Esto nos dard un meior conocimiento del estarusactual y los problemas existentes' l]no de ios principales factores lirnitantes es ia dificrrltad para asegurar

VltWenO, G. 1O.p.,-**of.Btdogr, UniE it,of Ndldr Rcrp, Ny)
strategies for consenration of desert fishes: some recent examples from NevadaKEYWORDS: conservation; native fishes; Nevada

Ivlembers of the Desert Fishes c.,tr* *#":ffic;re aware than most biorogists of the practicarand theoretical difficulties involved in preserving native fishes and aquatic ecosystems in the arid west. Iwill describe and report on some recent experience from Nevada. preservatio., oi firh populations is oftendifficr'rlt because of bioiogical limitations imposed by small population sizes, restricted habitats and harshenvironments' The problem is further complicatei by imfacts resulting from introduced nonnative andexotic species' livestock grazing habitat loss, and water di'lr"rrior., for agriculture and other uses. In the finalanalysis' successful preservation of many native 
_ffsh popuialions probably resuits from a fort'natecombination of favorable biological circtrmstances and ptrysicat realities. Answering the scientific questionsidentifying biologically appropriate conservation straiegies 11 only one part oF ,r,. -i* if biologicalconsiderations can be successfully addressed, preservatioi *q protection may also require recqgnition ofthe problem by som; ad"ottty soup or agency and an adeq,rate ,.rolotjon to the issues posed byownership of land and water, attd a.c"s, to aq'atic habitats. To date, virtually all successful presewationactivitjes in Ne'ada have also been greatly assisted by the t.*r*g" and poiitical influence provided by the' Endangered species Act- Propo"ea"re"ili"ns to this act *"y r"r.r.ry reduce prospects for preservation ofmany species' Recent protecLion efforts for several native fishes in northern N"rr"a" (including desert dace,cui-ui' and I-ahontan cu'ttiroat trout among others) can be interpreted. in relation to these issues.
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Mernbros dei Desert Fishes co*ncil *,""Hr,ffi" m's.enterados que ra mayoria de ros bi6rogosde las di{icultade-s 
116ri^cas y pricticas que en*relven Ia preservaci6n de ros peces nativos y los ecosistemasacuSticos en el Srido oeste' Yo descri-bird y reportare lxpeaenaas recientes en Nevada. l,a preservaci6nde poblaciones de peces es bastante difial a caris;;illi;ta3onel bior6gicas impuestas por er pequefrotamaflo de l." poblaciones, habitats restringidos y 6spero medio ambiente. El problema se complica m'sdebido a la introducci6n de peces no nativos 

| 
.*oti."i J pasto.eo de ganado y ot o. animares, p6rdida dehabitat y la utilizaci6n del ag'a para agncuJtura y otros irsos. En el in,efisis 6nal, la presewaci6n exitosade algunas poblaciones de pe"ces natir''as probabiemente resulta de una afort'nal combinaci6n favorabiede circunstancias biol6gicas y realidades fisicas il ;;;"r* a cuestiones cientificqs se han identificadobiologicam"ttt 

:t't, 
forma apropiada estrategias de coriservaci5n como une parte de ia mezcla. Si lasconsideraciones biol6gicas p""d* ser exitosarnente encarninadas, la presenaci6n yprotecci6n requerirS delreconocimientoconsecuenci.,ri:\ffi'.tff#:,f; T!ffi '"i""ffii;'i***t,T#**?:::ffi*I

virLualmenG todas las activid'ades exitosas d" prer"*ui6n en Nevad:, hT sido grandemente asistidas porel poder y la influencia politica proveida po. .l E'd"r,g"red species Act. Revisio^., prop.r.stas a esta actapueden reducir severamente Prospecto-s-para Ia preJervaci6n de varias especies. Esfuerzos recientes deprotecci6n de algr:nos pees nativos en el Norte d" Iir*;d4 (i"cluyendo el desert dace, cui-ui, y ei Iahontan

VfVES, S. P.'; CAXnVOll, S. L. fo.e",*.*orBidqs/,c,*siisdrl**uni*rty,sbr.bqqcA)
A test of the dear enemy effect with roach minnows Tiaroga cobitisKEYWORDS: d"", "'^.my "fr".,, U...J;il;;,'.*no" propagation; ioach minnow

Lach minnows utilize natural *..o *""".#iffi.11 nesting and sherter. In the raborarory, ioachminnsvrc will defend their shelter sites from other ioach minnows. some similarly territorial animals showreducd levels of aggre.ssion-torvard neighbors relative to.tr*g"rr. This phenomenon is labeled the ndearenemy effecln pairs of Ioach minnowsie.",6i:g"ryJ",,""atheremo'ar"i,i:,?1il:*:;:T#*,ff :ilff ::H#fff :"*f "X
other half e:periened the rernwal and reintroduaion of the neighbor (control). ,\onistic interactions weretallied for treatment and control conditions- Agonistic actions from resident fishes to.vard. strangers weresignificantiy higher than tlrose directed to*rE r,"ignb*. This is the first study to establish the "dearenemy effectn in a species of freshwater 

_fish. Implicaaons of these d;,;;;"f"rmation gained fromk*"pi"g loach minnovrc under artificial conditions, for the conservation and propagation of ioach minnowswill be discussed.

REST,lV{Elv
Inach minnows utilizan cavid'ad'es naturales y excava.le.c para anidar y protegerse. En el iaboratorio,loach minnsqrs defenderan sus sitios de p.oteJci6n d"; okos loactr mirrnrl*s. AJgunos animalesterritoriales muestran similarmente niveles."a"aa"r a" "gr;rtu. hacia sus vecinos relati'o a extranjeros.Este fen6meno es llamado el nefecto del enemigo querido{ pares de loach minnows fueron dejados paraestablecer territorios baio tubos estandarizaaosl I^a mitad de ros eiemprares experimentaron la remoci6nde un vecino y el reemplazo con un extrario (tratamiento). La otra mitad experiment5 la remoci6n vreintroducci6n del vealo (control)' I gs interacciones agonistices fueron anotad:s para ras condiciones detratamiento y control' l'as acciones agonflticas d" ios peces residentes hacia ros extranieros fuerorr
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significativamente m6s aitas-gue las dirigidas hacia los vecinos. Este 
_es el primer estudio que ha estahlecidoel nefeclo del enemigo querido" en una especie de pezde agua dulce. Se ar'cotir,ln i"" implicaciones de estosdatos y la informaci6n obtenida de mantener loach minnow r"1o .o.ai"iones artificiales para su

*1ryn*.*-s#3;S;;.*o#3x;{.*3ffiD;l&'il#*:tr**Hrw,R.(RqAB*rrRx.usFwsft 
sa

]::: Qr_egon area report to the Desert Fishes Council
IGYWORDS: Oregon; U.S. fish and wildlife Service; u.S. Foresr Service; u.s. Bureau of LandManagemenl u's' Bureau of Recramation; oregon o"f**."t of Fish and wildrife;Nature Conservang4 end.angered and threatened species

ABSTRACT
This paper briefly summarizes the fish conservation efforts conducted or underway in 1995 in thedesert portions of Orqgon. The activities reported on were cond.ucted bv the B;; of land Management(BLtvI)' the Forest Service (FS), the u.s. nsir and wildrife service iF\,tat ,.t.,Jo."go^ chapter of theNature ConservaRec,ama,ion,."o,S::Ul.t;::_T*ffiT"fr ::#*,ruU13j?i:**li**lJ*:}tr

limited to: Lost River su&er, Dekrstei huafiu; shortnose sucker, chasmistes i*irort*;warner sucker,catostomus warner?s:r; wamer valley redband uout, oncorhynchys mykissssp.; Lahontan cutthroat trout,Oncorhynichus clarki hmshawi; Borax il:." J"u, Zl"'r*.lrii"r; Catlrl* tui ch*b, cito li*torssp.; Catlowvalley redband uowt'.oncorhyduts mykiss ssp.; Alvord ch,rb, cila arvordensis;Malheur mottle6 sculpin, comtsbairdi ssp'; interior redband uout, oirorhwctlus,mltkiss..p.; *l.coose lake fishes; and buii txout, salvelinwconfumas' The actions described represJnt both Juccess"s "na failures in fish .o.r*"tio. in both politieland biological arenas' we hope tiat presentalion of tiis report will assist other biologists in meeting thechallenges that face them as G"y try io protect desert fish resources and habitats.

Este d'ocumento resurne brevemente r", .ff:rm.onserv:.ci6n d.e peces efectuados previamenteo en proceso en 1995 en la porcj6n del desierto de Oregon. Irs ac.tividades reportadas que fueron llevarlrsa cabo por ei Bureau of I'and Management (BLM), ihe Forest service (FS), The u.s. Fish and wildlifeService (Fws)' The oregon chapterlf the Nature cor,r.*".,.f (TNC), The oregon Department of Fishand wildlife (oDFw)' The u:s: Bureau of Reclamati"* t ;; agencias u organizaciones. I^as especiesdiscntirlrs indtryen' pero no necesariamente estin limitadas a: Lost River Sucker, Dekistts luxaats;shortnosesucker' Chasmistes brevirostis; warner sucker, catosotomw warnerensk; warner valley redband trout,oncorhimchus mykiss ssp'; I^ahontan cutthroat txout, oncorhlmchus clarki henshawi; Borax rake chub, Gilabarsxobius; catlow tui chub, GtIa btcolor ssp.;catlow valley rJair"a uout, oncorhjmchus mykissssp.; Alvordchub' Gila alvord"ercis; lvlalheur mottled r.ipi& 
?ttus batrdirrp.; i.,t.rior redband 

-uout, 
oncorhlmchw mykissssp'; the Goose l,ke fishes; and butl traut,^salveliru, *rpr*iir. Las accicnes descritas represenbn ambos

;::::#:ffX:,?-::'::::":^ ::_p:::: 
." "*uoi *"p".,o, porrricos y bior6gicos. Esperamos que raff .::,?TJ;Hf 

,Tilt:"y"d;;,;;i;;;G;;;::*#ffi J;,ff$:t,::ff TT"i::::
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woNG, D. M. (cr'rmreDa-*,*!- r^ 

vounsx(vll'R'rursrmr99e

*.::*^.1g:*ilTro,XXl=T"T;1H#;andEasternsierraKilM'oRDS: 
:nT*ffi,*ln1,*:*'.:iffi pran; owens sucker; chub, reruge; Badwater

- The u's' Fish and wildlife st*i".,(usF#)s-H1;Fws lvith cooperation from Carifornia Deorof Fish and Game-and U'S' B'reau oirr.a M;"g;"";L p."p*rir,g a-Murtispecies Recovery plan iororvens tui chub Gftabicotor vgVderi*I o"ir.n upfrri clprtnodo, ,adtoss. The plan i.,colporates strategiesto recover and protect these and other candidrte ".ra ;l".;;""tic and ter.estial species in large Habitatffnffi:"t +!1q*il***'ffi * *iT"##1i. g ilf .{ "* ir.u ra,, rh-e ui ews
,f"""nf-T::ff.T:f Th"i'ii;l.**,r,.a#r.;.*Jffi ::y"l'ilf}"1ftr!*"-H"#:X

Bureau t 
ryg Management (BLM)-- L^argemouth bass have again invaded BLM spring in Fishslough, compromisi,,g *ha? t, ;:;;y .h: b;; ;;il"; "l o*;", p;;n,ri ," rhe owens vailey

.F*:::"d.ffi?tr;:r;l-tr:tl*ii1:.$[1p""*to."a,i"'*,"g"ouo,,inmarshareiswere introduced into}4g" 
lo:* *"5L .oe*rting wift t*:"J1ffi#ed 

bv pupfish' owens pupfish
Death Vallev National^Par"k - a L.." y"* ,irray oif"* *,*." five pupfish ,"xa r4ras compreted.Pupfish population and habitat d;;;;. were quantifi"a *a reveared 'nique conditions for several park

fffi; ::ii:H iX$f:*����������������fl :f:#*;J;" ili'i.. sn aii were q"""*n" J,n order to a.tt;"
An amphibian s'rvey for all part tanas was cond.ucted dwing spring lgg5 and identified thedistribution and abundan"" or '"t"'*i *uran species which are currentry secure. A s'wey of the Death

H;J,*::H:'j:1ll i''*o"i"io' which mav be *"a "" . n*,t*"i., ro, g.g,,g the hearth or
california Department of Esh and Game ' To date 46 strearns have been s*n eyed in San Bernardinoand Riverside co'nties for Santa a"li".r.* catostomas ;;;r^:,4;;;;*roJ*.0 dace Rhtntchthysoscalus ssp., and aroyo chub Gtla **m.-N^Ave fishes *." f",r"a in onlv r,irr.; #"nty more streams will

3;i"lf,",T*j;ffT 
pupfisfr clpn'";;;; ̂ acatany."r's* ;. ;oing weli, *tth;;l.rs up in San Felipe

*.,.-T"-i;+,lTjil"Ti{:,'jJ",:ry*:i"iffi ,'"ffi **"t*{;hasbeenhamperedDy bureaucratic red tape' the owens valiey Native nri ". il.t rary (ovlvFs; in Hsh slough .or,t"ir,,neither Gvens ** 
i::9""t pttpn,n' irrp,rpfi*h persist i., " do*rro""* *".rf area. prans are being

::,::"T"lX $"" 3"*t 
*i* "'nt"nuo"a qyrt"* to altow water Iever manipurations. This wu arlow

predaceousexotics. t:ii::ll lol*: 
and experirnentation with non-ch"*i."r *""ts of controlling

Recoveqy plan. 
'rnal management actions in Fish Slough are a*'aiting completion of the MuJtispecies

owens speckled dace F'hinidtdgn osaiur ssp', and owens sucker catostomus fumeiventrispopurations arestable' Gryens tui chub are stabre ; H;; a""k headsprings, but vr,ere not observed inof th3 upper Owens River gorge. 
v^vL\ .sdusP.rtgs' Dut r4€re not observed in an extensive survey

Mohave chub Gila bl*i' mohavensis populations at the china Lake Naval weapons center weresampled Estimates are less th* h"lf "i;; re.eorred in 1990 t2,ga2compared to 6,r42).some fish were
ff 3lt*"H*:"ff;Til* 

;d r',;.il"" te.',ets in .h; "p;:;;"aches rhe r.ark Seep pond *as armost
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Restoration efforts for l^ahontan cutthroat trout oncorhjmchus clarki henshawi in the walker Riverwatershed *" t"lfl-Tlg Following stream renovations, cutthroat trout have been reintroduced. intoSlinkard, Mill, and Wolf Leeks; Silrre? Creek shou]d b" ,"rto.k"d. in 1996.

The u.S. Esh and wildlife s.*i."^gfffffi,e uSFwS en cooperaci5n con er californiaDepartment "t o:n, 
ld 

Game y u's. Bureau "i rrr..J- Managemenr est.i. preparando un pran deRecuperaci6n de Multiespecies p.r" O*.n, tui chub Gih btmlor irya* "11a O|n"^, pupfish CSryrinodonradiosw ' El plan ".t-:::::l1iegias para recuperar y proteger 
.ef 

b. I otras especies candidatas, y otrasespecies nativas acu*La=ue,",od;?ff ;"til:,g"r".nf ;,n*:TtHi;r.:*1in::f,L-tTilJ**
para Paiute cutthroat trout oncorhyichus..tlrk se,lcniris, p.ob.bt.m"nte enfatizand.o los esfuerzos de
f"Tfr:::T"**"F:$:::*.Yff-consurt5 ."" {*.'". rederares ",, zi p",".ras para pastoreo

Bureau of lend Management (BLtv0 ' Largemouth bass otra vez han invadido a BLM Spring in EshSlough' asi amenazaid: I mejor poblaci6n ie owens pupfish en el orvens vailey. Los esfuerzos deerradicaci5n est6n llevdndose a cabo'^Estiplaneado y" fr.n; J;"trorado para reducir la vegetaci6n en dreasmoiadas inmediatamente corriente abaio aa nrrutsp.ir,ffrr" ,"staurar el hdbitat previamente usad.o porpupfish' owens pupfish fueron introducidos "" Mi. a;i; y "rua' coexistjendo ion owens tui chub.Death v^llty National Park- Un estudio de tres * ..oolkos d.e cinco taxa de pupfish fue realizada.se cr:antificaron las pobiaci6n3s de prrprirn y los parimetros del htbitat y revelaron .tl,ai.io.,., rinicas paradiversas aguas del Parque- La* .ata.t".isticas de la poblaci6n y el hSbitat para la Badwater snail fueroncuantificados Para determinar estrategi;; para la restauraci6n y proteccidn del hdbitat.Se llev6 a cabo un muestreo de anfibios p". i.a", r."-u.-", del parque d*rante ia primavera de 1995y se identfic5 la distribuci6n y abundancia d1 div.ersas especies de anuros los cuales estan actualmenteseguros' Iln muestreo dei Death valley June beetle ,.r.riti .r, info.*a.i6n que debe ser usada como unbar6metro para medir ra salud- der ,ireaiparia de Amargosa River.California Department of Fish and Game- A la f".f,t ,e h.n m,r.rt eado 46 arroyos en los cond.adosde San Bernardino y Riverside para el santa Ana sucker catostomus santaana',santa Ana speckJed daceRhinidtdys osculus ssP" y arroyo clrub Gik orantti. Se encontraror p..., nativos en solamente nueve arroyos;veinte aroyos mds se muestrearan en el futuro- Los refugio, d"l der.rt pupfish clryrinodon macalaris estirrbien' con un nrimero m6s alto en San Feiipe creek p*"& q*1. dlapia no se haya movido mds arriba enla cuenca.
los refugios de orvens pupfish no estin en buenas condiciones. EI trabaio de mantenimiento en warmSprirs ha sido obstaculizado por trdmites burocrdticos, er orvens valley N*tirr" eirr,* sor.tuary (ovrvFS)en Hsh slough no contiene o-n, chub ni owens ilp*,-;;;? 19yqg1r.. p.rrirt" "r, un 6rea de ci6negacorriente abaio' dstrrrlmsnlg se esta planeando^altera, et oinws;;rir,"-u que permitamanipuiaciones del nivel de agua. Esto permitiri la restauraci6n dei, original spring Stream y la

ffiXfH3,liTtT:*Xfffi; *.T::1 i: fi *tf* 
ex5ticos l-as icciones rln ares de manei o

hs pobiiciones de ilrnens 'p".k;J;; Rhini^&th4s.**/,;*;:;ffi*:,Hi"8:;:h*fumeiven*is
se encuentran estables' owens tui chub estan estables en el manantial de Hot creeh pero no fueronobservadas en un muestreo extenso d.e la parte alta del 'wens River gorge.Las poblaciones de lv{ohave chub Gila bicolor mohavensis,.r, g cnir," lake Navai weapons centerfueron muestreadas. I ^" estimacjones son menos de ia mitad de las reportad:s sp LggO (2,g[Zcomparadascon 6' 142)' Alg*nos peces fueron perdidos en aguas con altas temperaturas y baios niveres de odgeno enlas partes altas del sistema. Er lari Seep pond estuvo casi seco y no contenfa chubs.
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Los esftrerzos de restauraci6n para cuttlnoat tra'&Oncorhynchus clarki hnsharyj en Ia cuenca del \^/alker
River continuan' Despues de las renoYaciones, cutthroat tiout han sido reintroducidos en Slinkard., Mill
v Wolf creeks; Siiver Creek debe ser repoblado en i996.

YOUNG, K. L. (Arrau cc urd F'h Dcp.'r!'.''r.)

Arizona Game and Fish Department activity report
I(Elfti/oRDS: Sonora chub; bonytail chub; humpback chub; razorback sucker; Arizona watershed

management

ABST-RACT
on March 28 through March 30, 1995, Arizona Game and Fish Department (AGFD) personnel

conducted an inventoqy survey fu Sonora chub Gttd ditaenia in California Gulch and nearby drainages along
the International border in Santa tY a:.*qt. Sonora chub have been previously documented. in the
United States only from Sycamore Creek and its immediate tributaries. Surveys were conducted in
Califomia Gulch' warsaw C-anyon, Holden Canyon, Bonita Canyon, endAlamo wash in the united States.
sonora chubs were found during this survey in California Gulch, ranging from immediately above the
confluence with Warsaw Canyon doqmstxeam to the International bo.Jer-with Mexico.

AGFD personnel conducted a survey of Lake Mohave from May30 to ]rure l, 1995. Trammel nets
u'ere deployed along selected coves and points from Davis Dam upstrearr to Arrowhead Cove. Eight
bonytail chubs Gih elegans and two razorback sud<ers \yrauchn toniu, were collected.

Propagation activities for razorbaclt sucker and Colorado squawfish pEtchocheilus lucius at Derrter
Natiohal Esh Hatchery and rechnologr center (DNFHTC) ana nuuuling rorid" state Hatchery (BpsH)
were directed at grorn'ing laqge-sized individuals for stocking, A total of z,sZo razorbacks were stocked into
the verde River at childs during this segment_"I9a proi-ect. A rotal of 269 rizorbacks were provided by
and stocked into the verde River by DNFHTC. All DNFHTC razorbacks were tagged with passive
integaGd transponder (PIT) tags for individual identification. The balance, totaling 2,O91 razorbacks were
stocked from Bubbling Ponds State Hatcheqy and tagged with coded wire tags fo, lto.k identification. No
squawfish were stocked, and razorback suckers weie stocked into the Ve"rde River only. Surveys were
conducted on the salt and verde rivers and on the Salt River arm of Roosevelt hk . No r.ro.t..k o,
squawfi sh were recaptured.

The Department is dweloping an approach to management of fishery resources on a watershed. basis.
The verde and uttle Colorado basins are the focus of-this effort. Th" "ppro".h *il incorporate three
primaqr types of activities - Inventory, tr4onitoring and Management. Geographical Infonnaion Systems(GIS) will be utilized as a tool for identifying *^.,.g"*e.iemphasis da implemenung management
activities' Monitoring activities continued sbte*'ide foi Giia topminnow poeciliopsis occi-denalk occidenuli-{,
and desert pupfish ciryrfudon naaisitls maculsius. Monitoring mntinues in the Little colorado River Basin- uttle colorado spinedace Lepidomeda oiry*, *9-s" upeJ. verde River - spikedace Medafulgida.

Gila chub Gih intcrmcdia were translo€ated from Silver C.eek in an effort to establish ad.ditional
popuiations in Larry and lousy creeks' Iarry and tous]'creeks are perennial waters adiacent to Silver
Creek in the Agua Fria Basin.

Research activities currently underway include a study to determine habitat use by razorback suckers
released into the Imperial Division, Iower Colorado River, and parasite and disease factors affecting
recovery of razorback sucker in the Verde River. Glen Canyon Erivironmental Studies continue on the
Colorado River and induded humpblk.chub Giia qtpha monitoring cond.ucted iointiy by AGFD and
Bidwesr samples of speckled dace Minichthys oscalus-and.fathead mirir',o*c pinepialcs pro*rt^ have also
been coliected and presen'ed from the Colorado River for examination for Asian op"*or* Bothriocephalus
a&eiwnathi.
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RES{,r]UEN
Del 28 al 30 de marzo de 1995,-el personal del Arizona G-ame and Fish Department (AGFD) llev6 acabo un inventario para el sonora ,sri ca ditucnia en california Gulch y otras cuencrs cercamas a lafrontera intemacional en el condado de Santa cruz. El sonora chub ha sid.o documentad.o previamente enlos Estados unidos solamente de Sycamore-9*ky sus tributarios inmediatos. se llevaron a cabo muestreosen california Guich, 

{ryh1w cLyon' Holden canyon, g;*t' Canyon yAlamo wash en los EstadosUnidos' Los sonora chubs fueron encontuados durante este muestreo en california Gulch, recorriendodesde la confluencia con W-arsaw Canyon rio abaio hasta la frontera intemacional.
Personal del Arizona Game and Fish llev6 a cabo muestreos en l^ake Mohave desde el 3o de mayohasta el I de i'nio de i995' Se desplegaron redes de trasmailo a kav6s de bahias y puntos seleccionadosdesde Davis Dam hasta Arrowh""i dorr". Se colectaron ochocharalitos elegan tes, Gila elegarc, y dosmat qlotes jorobados, X)rrauchn taanus.
las actividades de propagaci6n para elnatalote jorobado y salmon blanco, parch*heilus lucius, en elDexter National Hsh Flatcheryy r"*o.otog' center (DNFHTC) y Bubbling ponds SLte gatchery (BpsH)

f""t:" ,frFd* 
a la producci6n'de individuis de rlla grande para repobraci6n. un total de 2,360 matalotesiorobados fueron poblados en el verde River en childs d,rrante esta parte del proyecto. Fueron provistosy poblados un total de 269 matalotes iorobados en el verde River por el DNFHTC. Todos los matalotesiorobados del DNFHTC fueron marcados, con etiquetas transpond.er pasivas integra.ras (pIT) paraidentificacj6n individual' EI balance' un total de 2,091 oot lot", ior:lado: f,r"ron poblados desde BubblingPonds state Hatchery y etiquetados con eriquetas d" "l;L;; codificadas para identificaci6n. No fueronsembrados salmon blanco' Muestreos e., los ,fos Salt y Verde no recaptaron ningun matalote jorobado osalmon blanco.

El departamento esti. desarrollando
ra c,,enca.^ I^a cuenca de ros rios verde,:T,i:"3:;:3jffi1fffiL:;:m:r:'":;::"il?:fr:,7
incorporarS-lres tipos primarios de actividades- Inventa.rio, iVlonitoreo y Maneio. se utilizarS un sistemade Informaci6n GeogrSfica (GIS) como una herramienta para identifi.", .l enf"ris del manejo y laimpiementaci6n de las aaividades de maneio. Ias actividades de monitoreo conrinuaron por todo el estadopara, Gila j3Pminnow, Poeciliopsis occzden'talis occidentytis, y p*; ;i ;";;;G;q" rinodon maalariusmacularius' EI monitoreo conLinu5 en el Little colorado River^ Basin- Little iolorado spinedac e Lcpidomedavittata-y la parre dta del Rfo Verde _ spikedace MedafuIgida.

Gila chub GiIa intermedia'fue translocado desde-ei Silver creek en un esfuerzo para establecerpoblaciones adicionales en Larry y Lousy 
-creeks L^arry y io*y creels son cuerpos de agua perennesadyacentes al Silver Creek ", l" ..,"rr., aet nro Ag,ra Frf; 

'

Las actividadet. 
9:. 

t:"ttdgaci6n que actualmente estdn realizdndose incluyen tm estudio paradeterminar el uso del hibitat po. m"ttloies iorobad,os liberados en ra Imperial Division, Lower colorado
5"":y 

los per:isitss y factores de enfermedadcs que afectan la recuperaci6n de matalotes jorobados en elR(o verde' Los estudios ambientales del Gten canyon continGan en el Rio colorado e incluyen elmonitoreo de charalito jorobado, Gira Epha,llevado " Loo por el AGFD y el Bidwesf. Irs muestras despeckeled dace Rhinidrthys osculus y fathlad-minnows p;mepihales promelas tarnbidn han sido colectados yPtttt-"dot dtl Ko Colo..do p** .*6ttt.n d"l A"i"t, t"p"*tr*Brthriooqplrol^ J"i/*rroihi.
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Yntrnrreco\GNA-UGALDE, C. 1c.*-n si-oDcErudioAnbio."raysci<mks,c.rede"cA)

*"i":"""nffffiS$*�ffitJiect" a t"*;;;on toot i', con".-..r"tion and knowredge for
IGYWORDS: public education; conserwation; translocation; educaci6n publica consenaci6n;traslocaci6,n

ABSTPACT
The )o(wl DFC meeting will be related to translocation as a conservation tool for preserving nativedesert fishes' It is fundam"ttt"l fo. resource ,Ilenagers, decision makers and field biologists to knorv and.nderstand the meaning of the word translocadoniefined by the verazques d.ictionary as nthe reciprocalmutual relocation of things from one piace to the other". in order foi translocation to be effective inpresewing the desert ecosystems, we scientists, the generatorl of knowledge *J.ry"* in the discipline,must initiate and intemalize a parallel translocatiln mental process. In-order to change o*r focus, anexercise will be required, one that ra'ill probably start in oru re-education and conceptualization of things.In that way' what ever we offer to the public as knowledge transmitors, might serve as the triggeringmechanism for translocation as the conservation tool. My presentation is a proposal to construct anenvironmental education model that will reconform the e4pertl'anowledge, a, ti ho* they see, how theyconstrucl know{edge' and how they communicate issues to the pubtic. Therlf-" we will initiate t}re processdeparting from the conceptualit"tion that the different actors in a given bioregion have, in relation toconsen'ation' The proiect incorporatet, "- working tool, a matrix of process correlation mixed with theGIS principle of information.gathering. The intenlon is to assure that translocation between c*lture,economy and environment takes place as arequirement for susrainabirlty gticuigl,e-d.. to-thq-qo.4sqqv-ali_gnof our resources' The proiect's gol is for the DFb members lo contribute in any way in the creation of thecot'rcil's environmental education P."gT * 

9" 
missing link for the public,s sensibilization. A schematicpresentation is presented as the iniual mechanics in"achieving our obiective for translocation as theconservation tool in the preservation of the desert fishes.

RESUMEN
EL simposium )o(vII del DFC estard relacionado con la traslocaci6n corno una herramienta de laconservaci6n para presen'arlos Peces nativos del desierto. Esto es f'ndamer,t"l p"." los administradores derecursos' tornadores de decisiones y bi6logos-{e campo para conoc€r y entender el significado de la palabratraslocacj6n definida en el diccionario deiel6rqrr"r'.oiro ""i ."*uio de sitio mutuo, recfproco de cosas deun lugar a otron' considero que p{a que la traslocaci6n sea efectiva en la preservaci6n de los ecosistemasdei desierto, nosotros los cienUficos, los generadores del conocimiento y los expertos en la disciplina,debemos iniciar un Proceso mental intemo di traslocac6n. Para €sto se requiere de trn ejercicio de cambiode 6ptica de nuestro enfoque, uno que probablementg "-pr"c po. nuestra re-ed.ucaci6n y conceptualizaci6nde las cosas' De esta manera, lo que^ofrezcarnos al prifhco como transmisores d.el conocimiento, servirdtambi6n como mecanismo disparador para traslocaci6n como una herramienta de corservaci5n. Mipresentaci6n es una Propuesta para construir 'n modelo de educaci6n ambiental que reconfirmar' elconocimiento de los ex?ertos, como ellos 1o ven, como ellos construyen el conocimiento y como elloscornunican flls tema al pdblico. Asi iniciaremos el proceso partiendo de la conceptrralizaci6n que losdiferentes actores tienen en relaci6n a la conservaci5n en u^a bioregi6n dad.a. El proyecto incorpora, como'na herramienta de trabaio, la matriz de correlaci6n mezclada con el principio de obtenci6n de informaci6ndel GIS' Ia intenci6n es asegurar que la traslocaci6n entre lo cultural, econ5mico y ambiental tenga lugarcomo un requisito para la stutentabilidad articulada con la conservaci6n de nuestros res-rrsos. l,a met, delprcyeclo es lqgrar que los miembros del DFC contribr4,an en cualquier forma p"r" l" o".ci6n de pr%Tamas
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DFC Fnocrronscs . ALpTTABE-ne{r usrlr{c oFABSTRACTS

de educaci6n ambiental como la uni5n faltante para la sensibilizaci6n pri.blica. se hace una presentaci6nesquemitica como el mecanismo inicial * obt"n", n,rert o objetivo para la trasrocaci5n como ra

ZucxgR' s"; cRowt' T' A'; ARcurR, E'; TruEoE, G. (Ecdcsccna'rcrlcDepr*cntorF'l.r6 
rd*rdrrc. ut hsa..

Unirctty, Lagu! LJT)

The potential effects of floodplain restoration on *bl flow in the upper colorado River BasinKEYWoRDS: floodplains;^t"tuor,, invertebrate p.od.r.tior,; resources; G.""r, River; utah

uppo Basin Recovery **T 
*,1{at"ffiilority 3n deveroping and. enhancing floodprainhabitats within s9 "ppo colorado f,i""t goin. These ft;;r are intended ro pro*o" nursery habitats fornative fishes as well as to provide enhanced food resowces and y;;;;. 

t#. 
..^ro^ed the potentiarrole that these habitats might play, sfecifically in .ruo. no* during the spring peak flow period of thisil:il;yffi Til3;.::,*;g;t*";n* ff ;1:".i,# k ̂ ,,,' "i p.op",, "" i*.u "" oth "i r"- "*r "c ry

flnrffi**n::::#""m-Y:*r 1*T" l,i.:*d arta el desarrouo y mejoramientof.::::,"Xh1*fffi 3'::*Tit*1T1;F#["#?1";H"":tru:l"J"i::]::TT,Xil:.:ffi ::niHTHJri#::*y:lFi{igffi:FJ:t1"T":?.##:":.".?:*"*Hlos rec'rsos atimenticios y r"^"ria.l *';;: ffi:"*::5T:::'::asr,como 
proveer aumento de

iugar, especificarnente en el fluio del crrh6. rr,,.^-r^ ^,.,__f:P:'potencialqueestoshebitatpuedenJifr;.lllil1Hil:,*,:',,*::*j,*:Gd"ql.i,itru::Tffi ::?lt1r'*'jft rymU::n'ff #TJ#:*';*r{id$1;:i?i::'i'"'"L:"#ilil:t*",:T:*n;velocidad bala como

RTSLTN4TN

gqt4nqada fqrmada atris de los bancos de arena.
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PRocEEDil,lGs oF Tl€ DESERT FrsHEs CouNclL, .! gg5 Svuposuv VoLUME F(VII - PUBu$TED 1996

DESERT FISHES COLNCIL
ANNUAL BUSINESS MEETING

Saturday, November 19, 1995

E'necutive Secretery Phil Ester called the business meeting to order at 15: 15 and acknowledged ther'ocal Committee anil DFc committees who helped put the-meeting together. Speciat recognition wasafforded Glenn clemmer, peter Rissrer and other locar committee members.The ffnanciat reporf given by phil was summarized as, Crrrrent balance : $5,600, printing the DFCProceedings = about $i,oool otr,er'costs such as incidental meeting expenses-were not available.
able to #"'.Tj-i$:t;T*T:ili. 

*o Behnke ana Bou tvtiu"i op."r,i",g J"i, regrets for not being

E,."""uf|-1*;5*::rfflosed 
in amendment to the constirution/Byraws to e4pand the list of

Executive Secretary
Chailperson
Chairperson_elect
past-Chailperson

Chalr of proce.edings Committee (: Editor)
Chair of Membership Committee
Chair of prqgram Committee
Chair of Area Coordinators Committee

The amendment was approved without dissent.

Dean commented that limiting the number of papers to-assure single session meetings not iongerthan 3 da1* on a schedule of 8:30-17:o0"1ir,anai.,g *"#{;;;ernoon .off"" breaks) would ins're t}rat
il:*fln".?H3l:^::.Y-]: 

*?ld have ilentv ori.'" r* discussion. The issue was refr for f'rther

H*ff"iltr'ft :';ilJitr.,:ffi H-;S$;;H?:'il*X*.n*t*ig'j:xf ;
Nadine Kanim' chair Area coord'inators committee, reported members concurred that they likethe Area coordinators approach and it was recorunended to continue it with some attempts rnade toimprove communicatioru-and coordination. Nadine reminded members that it was nolv up to theindividuals to make. sure tjrat their agencies were aware of the DFC meeting each ,vear. The Area

,C"H*H:X Lff |]:iLff,ftT";e;s' 
and it will be up to them ro dete..,ine how their respective

A drop in membership (from 5o0+ down to 224)u'as pointed out. we need to remember thatregis&ation at the ann 'el *..ti'g is not tre.same as paying membership d.ues.

change #:f,|mff;:$,f 
"North America' fr;*;i" ;"rion statement of the co'ncl, and the

*" *."fff,LilJilHJ#::3ilHi;',g?:*:::' -$60/night; a cha*er bus trip is a possibilitv:

""""p,"J11I"Hff:"ffit*$f.:,i n::;*as 
as the ner,' DFC chairperson-elect Mike

1 0 t



BusiNEss MEFnNG

The growth of the wy/w qystem was briefly discussed and contributions for the DFC page weresolicited' A proposal to create " brc listserv.was-explained, and it was decided that such should beestablished' Subscription will be limited to paid DFC members who submit their e-ma' address to paulivlarsh' Membership committee chair, f* i'a*io., in the membership databas". p;J will provide periodicupdates of the database to Dean for updating the list of listserv subscribers. The purpose of the Listservis to improve discussion' general co'mm,-i.atjons and interactions among DFC members. DeanHendrickson will establish.tiis service bf January, I996.
w'L lv{inckiey made a motion that DFC p*r,r. an affiliatjon with American Rivers, such as a Mouregarding actions of mutual benefft. It was disc,:ssed *J"pp..r"a.
Walt Courtenay introduced two resolutions:

RES'LLTTI.N 95-I, Rerative to the ANIrv{As-rA prATA 'R.JECT

REsolL'fraliT;]tdffi:T.t\ formar crosure of the watershed surrounding cienegaCreelq pima County, Arizona, to fishing ̂ .ti.,riti.,

Gary Garret.: 
l:Iq;:'J.ffi',1lrli,r"., pr*ia"a a brier acco*nting of new directions and

'3f,t$tT:#rrthe 
Proceedings' lvianrrrctift, will be peer reviewed and need to u"'r,ri-irted to t]re editor

The carl L Hubbs Best student PaperAward went to Ruby Sheffelfor her paper entitled "Definingfitness as a criterion for translocalion in th"^ ".,a*g.r"Jail;;t nnow paeciliopsis ucidentaris ucidentarb,.

The constitution and ti'rf repriltld o.. e1s", 107-l i5 rerlect the amendment expanding the hst
:f ffii:: ?$Hi;X1':I":l';i;;*:**;;;;;;;;. a more generic designa,ion
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PRocEE[NGs oF THE DESERT FrsHEs CouNcrL, 1gg5 SyMpostuM VoLUMEXXVII - PueUsHED 1996

RESOLUTIONS PASSED AT BUSINESS MEETING
RESOLUTION 95.I - REI.ATIVE TO THEANIMAS.TJ. PI^ATA PROIECT
wHERr'As' the proposed Animas-La Plata proiect in southwestern cororado and northwestern New

*T-TJyd 
cause ireparable harm to the aguatic resources of the Animasl^aptata, and san |uan

WHEREAS, the San Juan andAnimas rir
and razorback sucker; and 

vers ar€ necessary to recover the endangered Colorado squawfish
WHEREAS' the proposedAnimas-LaPlata Proiect would disrupt traditionar smail farm irrigation practicesin the Animas River valiey and thus an" ""o.o*i."t*itrrry of these enterprises; andWHEREAS' the iustfication for th'" ;;-.d proiecr i, to s.iL ild"";"n*" 1.n.,", rights craims; andwmR&{S' proponents "f th*;.;il;;tA"T l"pt.t r.q."t r,ave divided i,l"i" ;o ,phasesn to ensurecontinued federal funding and support; and*un*ff;ff:ftH.:n:n"''""' "i pi*; I of the proposedAnimas-r-aprata project are non-Native

WHEREAS' the current estimated cost oj ft: proposed Animas-raprata proj,ect is in..excess of
fl:Sffiy' 

and the "tumtti Lstbene{it iauo of the proposed Animas-raprata project is oniy
wlIERff;ff;tr ',Trf}|Jfilflv damagins and mor.e colt effectiv.e mgans -to settre Nariys
IvHEREAS'r3$ffi::::,#:;tA 

Native Arnerican water rights craims have not been thoroughry

THEREFORE BE IT RESOL\GD that the Deserl Fishes council, an internationar society composed ofprofessionalsfrom 
lcademic, government, and private organizations and pri'ate individuals, at its1995 annual meering, held in Reno, Nevada, ro _ tq ;ril;t*;*."fi"."* that alternari'emeans of satisfying Narive American w,ater rights ;;-tuiil t;:";;;'"*" ,..o*ition and

ii:il'"?;:HJ,*::,,j0:1T**tern 
dese.t-ri.,ers and th" ,*iq,,i rir" io.* they support be

BE IT FURTHER nrsoivEn tlt"t'ft;;"sert Fishes Co'nc'is opposed to further deveropment of rheill-considered, economically 'nfeasible, and .r,.,rirorrro'tally devastating Animas_I^aPiata project;
BE IT FURTHER RESO-LVED that copies of this resolution be sent to the Secretary of the Interior,Directors of the B'reau of Reclimation and the u.s. Fish and wildtife service, Members of theu's' Congress' and the Governors of the states or cotor"ao and New Mexico.

PASSED BY I.INANIMOUS VOTE
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RES'LUTI.N s5'2 REl,A.TniE To THE Fop-\{AL cLosuRE oF THE *ATERSHEDsuRRotrNDING CIENEGA CREEK pllrrr cotIllry, amzcNa ro FrsHrNGACTTvIT'ES
IyHEFJAS' cienega creek' Pima county, Arizona, s-upports the rargest populailon of the bioiogicallyimperiled Gila topminnow Pucilliopsis occidntaliremaining in rhe State of Arizona, and supportsone of the I''HEREAS,d*Gil;ff il;iff:*H'Jfi:lrf ;i;n:*;:,T:_*,?:,:K#;d*,

and one of three nory"t contaminated by non-native fish species; and

_o""tHJ"T#ffi l'fftfft 
-E;' factor in the continuing dectine of narive fishes incruding Gla

l'vHERrAs' the activity of fishing in proximity to warers with threatened and endangered narive fishesgreatiy increases the oppoit'nity for spread .f ;r,-;;ve sport and bait species that are likely tofr:rther imperil these two fish", th.ough'"stablishment in Cienlga Creek via human transfer or floodevents; and
f{/HEREAS' control of fish transfers by humans is difficult to regulate, but fishing activities, whichconstitute the impetus for many frsh transfers, can be effectively conLrolled;

THEREFORE BE IT RESOLVED that the Desert Fishes Council, an international socie$r composed. ofprofessionaltltT-i:o"},t1{*l*ment, and private organizations and. privarg incliyid,r^ts, at irs1995 annual rneeting' heldln Reno, Nevaaa. te-ts November, strongly recommends that theArizona Game and fish commission formally close rtr" C.r,"g. Creek *",Irrh"a, or an appropriateportion thereof, Lo sPort fishing for the conservatio. oiGii" topminnow and Giia chub; andBE IT FURTHER RESOLVED ttt"t otf;tt ttative fish comm*nities in orher basins in Arizona are in need.of like protection from further spread of non-nativ. ,f..a and bait fishes.

PASSED BY I.INANIMOUS VOTE

t04



PRoc€EDtNGs oF THE DESERT FrsHEs CouNctt, 1 gg5 SyMposuM

RESOLUCIONES PASADAS A
(Traducci6n

VoLUME)C(VI| - PUBLSHED 1996

LA RELNION DE NEGOCIOS
al Espanol)

RESOLUCION 95'l - REI-{TrvAs AL pRo}TCToANIMAS-I^A PL{TA

CONSIDERANDOQUE, el prcyecto propuesto de Animas-La Plata en el suroeste de Colorado y Noroeste
de Nuevo Mdxico podrfa .";; dafro irreparaUf" " i* recursos acu6ticos de los rios Animas, I-a
Platay San ]uan; y 

I ---

CONSIDERANDo QLIE, los rios San Juan yAnimas son necesarios para recuperar los peces en peligro,
saimon blanco y matalote iorobado; yCONSIDERANDO 

9U: 
el proyecto propuesto Animas-I-a Plata podria intemrmpir pequeflas ganias

tradicionales de pricticas de irigaa6n en el valle del Rio Animas y ademSs la vrabili&d ..oio#."
de estas empresas; y

CONSIDERANDO Q{/8, ta;ustincac6n para el proyecto propuesto es establecer dernandas de derechos
^^- _^_9::g* para Arnericanos Nativos; y
CONSIDERANDO QIJE, proPonentes dei proyecto propuesto Animas-I;r Plata lo han &vidido en dos
^^, _^_lf:|sn para asegurar la continuaci6n de-los fondos federales y el apoyo; y
CONSIDERANDO QUE, los beneficiarios primarios de ia fase I del proy".ro prlpuesto Animas-La Plata

son entidades para Americanos no nativos; y
CONSIDERANDO Qrn, a costo actual estimado del proyecto propuesto de Animas-l^a Plata es mayor de

$750,000,0!0 y la tasa de costo:benefiuo estlmado dei proy.cto es solamente 1:0.3o; v
CONSIDERANDO QUE, haya menos a"tt "rr'Oiant* y}ray otrx maneras'mas efectivas en cuanto a.€ostos

de establecer las demandas de derechos d" ag,ras p"r" lo, Americanos nativos; y
CoNSIDERANDO QUE, el significado de las alternativas para asegurar ias demandas de los derechos de

agua de los Americanos Nativos no han sido invesigadas Janatizadas directamente; y

POR LO TAhiTO SE RESUEL\T QtlE el Desert Fishes Council, una sociedad internacional compuesta de
profesionalet.Ijold.os, gobierno, organizaciones privadas e individuos privados en la reuni6n
anual de 1995, efectuada en Reno, lievada, del I'6 d, lg de noviembre, recomienda que se
desarrollan e implementan maneras alternativas de satisfacer a los derechos de agua d. 1o,
Americanos Nativos que incorporan completamente el reconocimiento y protecci6n delos valores
de los rios del suroeste del desierto y la forma de vida 6nica que ellos soportan; y

ADEh'IAS sE REsllEL\T' QIJE el Desert Eshes Co*ncil se opone a seg'ir con el desarrollo de este proyecto
mal-considerado, econ6micamente infactible, y "*ii"r,t tm-ente devastadoro; y

ADEMAS SE RESUEL\rE QUE copias de esta resoluci6n serfn enviadas a ia Secretarfa dei Interior
(Secretary of the Interior), Directores del Bureau of Reclamation and The U.S. Fish and Wildlife
Service, miembros del Congreso y los Gobernadores de los Estados de Colorado y Nuevo M€xico.

APROBADA POR TINANIMIDAD
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RXSOLUCION 95-2 - piEt {TrVO A Lq. CTAUSI-rRA FORIVIAL DE IA CTIENCA erlE RODEA ACIENEGA CREEIC PIIVI,A COLINTY, ARIZONA, PARAACTIVIDADES DE PESCd.

CONSIDERANDO QUE' cienega creeh Pima-co'nty,Arilo^.,-soporra la mas grande poblaci6n derbiologicamente en ri!s-g-o cit-" t"p"li"1-t ow Pucrlftopsis ucidentalis,que queda en el estado de Arizona,t"fft,ili"#"Ira de las tltimas poblaciones remanentes del biol6gicamente en riesgo Gila chub
CoNSIDERANDo. 

-Q*' t:* poblaci6n de topminnow es una de las fltimas de nueve poblaciones

;'jf,::T:,fj|Xff 
en los Estados unidos, ** de las tres que no est6n todavfa contaminad+o por

CONSIDERANDo QuE' la actividad de pesca en la proximidad de aguas con peces nativos amenazadoso en peligro de extinci6n, incrernenta grandemente la oportunidad para dispersar especies no-nativos que aumentari el riesgo aun de su establecimiento en cienega creek pro medio de latransferencia via human" o .rri to, de fluio; y
CONSIDERANDO QUE' el control de la transfe.encia de peces por humanos es dificil de regular, pero lasactividades de pesca' las c'ales constituyen el esumulo para muchos transportistas de peces, puedeser efectjvamente controlado;

PoR Lo rANTo sE RESUELVE QuE, el Desert Fishes Co'ncil,'na sociedad internacional compuestapot profesionales de academias, gobierno, organizaciones privadas e individuos privados, en lareuni6n anual i995, llevada " ""*bo .n R"no] Nevada del 16 al 19 de no'iembre, recomiendafuerLemente que la comisi6n del Arizona Game and Fish formalmente prohibe la pesca deportivaen la cuenca ed cienega creeh o una porci6n apropiada para la conservaci6n de Gila topminnowy Gila chub; y
Y ADEMAS' sE RESUELVE QuE, otrqs comunidades de peces ,,"ti'rro, de otras cuencas en Arizonatarnbi6n necesitan protecci6n similar contra la introdlc6n a sus habitats de peces no-nativos d.edeporte o de cebo.

APROBADA POR I.INANIMIDAD
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CONSTITUTION OF THE
DESERT FISHES COUNCIL

ARTICLE I

NAME

The name of this orqanizalion shalt be tre DESERT FISHES couNclL, and shall be referred to as the councilin this document.

ARTICLE II

PURPOSE AND OBJECTIVES

seclion 1' Pumose' lAfrthin fre framework of an -entity organized exctusivety for charitabte, educationaland scientific purpiseq inct-uoin! lrre making or aistridutio-ns to organizatio'ns-trrat qualiff as exemptorganizations under section 501 tcl-tg) or ne IntJrnal n"u"nu" Coae of 1.954 (or the corresponding provisionof anyfirture united states Internaii;";;; Law) the coun"ir"rlito provide roin"Lr"nange and transmittalof information on the :t"!'", ptot""tion, "nd managem"nioio"""rt fishes and theiiassociated ecoslntems.For the purpose of this council tr,e teim'"oesert n-srres;lslnt*a"o 
.to include any endemic fish or aquaticorganism' be itspecies, subspecies, o, i""", that inhab'ib o*i""g"" of the North nmirrican deserb (Basin andRange Province) and additional ;;in;;; areas and endemiJfishes as determined by the council. Thesedrainage areas are defined t", uut noiilcessarily limited to: Bonneville; tnterbasin (nctuoing white River);Death valley oregon.Lakes; urrontan; Sinor"n oesert+utexi"o; sonoi"n ;;:;;ij^s: (ncruding Gita River);

3:$"':1ffi"?:T,:,ff;""X."1'lJ:$:[:":""i-G 
"duffilil"o 

and rexas); cn*ruarruan Delert-rsorai#
section 2' obiective' To stimulate and support studies in all phases of tife history, ecology,management and proteclion, recreational, and related' intrinsic varu"s or oe""rt n"i"", including studies ofintroduced or exotic species ttrat may oe'oetrimentat to desert fishes.

Section 3' obiective' To provide a clearing house of informalion, among all agencies; organizations,and individuals proffiiiily d;;;;in-work on desert nstres trrough appointment or work committees,preparation of bibriographies andldstracts, and rerated methods, when desirabre.
section 4' obiective' To function in 

llr,gfessjo.nal advisory capacity, where appropriate, on questionsinvoMng managemat' conserv.ation, anJ froleoon otoesert Gtreslano to adopt such measures as sha, tendto ensure the continued survival oio"slrt nshes and tte m"intJnance of their associated ecosystems in anaturalstate.

section s' qbiegllve'io publish symposium proceedings and transactions of meetings in order topresent current information on problems'relating to-th"t;;;"fion of desert fishes and to commendoutstanding action' by the public ano froressionitty "ng"g"Jinoividuars, supporting the purposes of theCouncil.
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ARTICLE III

MEMBERSHIP

Any person or organizalion interested in or engaged in the management, protection, or scientific study of desert
fishes, or sorne related phase of desert fish conservation, shall be considered eligibte for membership upon
application.

ARTICLE M

OFFICERS-

The officers of the Council shall be a Chairperson, Chairperson-elect, Executive Secretary, proceedings
Commitee Chairperson, Memberchip Committee Chairperson, Program Committee Chairperson, and ArJa
coordinator commiftee chairperson, whose duties are described in the Bylaws.

ARTICLE V

MEET]NGS

Annual Meeting. An annual meeting of the Councilshall be held.

ARTICLE VI

ITdANAGEMENT

The Council shall be governed by an Executive committee.

ARTICLE \flI

- TAXEXEMPTSTATUS

The affairs of the Council shall at all times be managed in such a way as to preserve and safeguard its
tax-exempt status. SpecificallY, no part of the net earnings of the Council shall inure to the benefitif, or be
dlsbibubble to frs members, officers, or other private persons, except that the Council shall be authorized and
empowered to pay reasonable compensation for services rendered and to make payments and distributions
in furtherance of the purposes and objectives set forth in Article ll hereof. No substantial part of the activities
of the Council shall bethe carUtng on of propaganda, or otherwise attempting to influence legislation, and the
Council shall not parlicipate in, or intervene in (ncluding the publbhing or distribution of statements) any political
campalgn on behalf of any candllate for public office. Notwitfrstanding any other provision of thesi articies, the
Council shall not, except to an insubstantial degree, engage in any activtties oi exercise any powers that are
not in furtherance of the purposes and objectives of theCouncil.

ARTICLE VIII

DISSOLUTION

Sec{ion 1. Dissolution Defined. The Desert Fshes Councitstrall be deemed dissotved after a two-thirds
vote favoring dissolution by the attending membership at any Annual Meeting and upon the cessation. of all
administrative functions, provided, however, that in no event shall said adminiitraWe iunctions continue for aperiod in excess of six months from the date of the dissolution vote.
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section 2' obli'qalions Uqon Dissolution. The Dissolution Committee shall, upon the dissolution of theCouncil, and after paylng or making provision for the payment of att of the liabititi"" Jf n" Council, dispose ofall of the assets of the council exclusively for the puipose" and objectives of the councn in such manner, orto such organization or organizetions organized and operateo exctisively for charitabt", "ouc"tional, religious,or scientific purposes asshall at the time q-t:lilf. "n "r"rpi organ-ization or org"niz"tions under section501(c)(3) of the InternalRevenue code of issalort," "o""lponding provision of anyfuture united statesIntemal Revenue Law), as fte Dissolution commifree shall determine. Any such assets not "o disposed of shallbe dbposed of by the appropriate court of the egnty in which the princlpil office of the councit is ihen located,exclusivelyforsuch purposesorto such organizaiion o.org"ni="tiJn", "" said court shail determine, which areorganized and operated exclusively for such purposes.

ARTICLE IX

TAX EXEMPT STATUS -ADDENDUM

NotwiFstanding any ofter provision of these Artictes, the organization shall not carry on any other activilles notpermitted to be carried on (a) by an organization exempt iror-i"o"r"t income t"rino"i 6""lon ffi'("rcj';;the Internal Revenue code of 1986lor the..corresponding provision of any future United states IntemalRevenue law) or (b) by an organization contributionsto wrriJn'are deductible under section 170 (c)(2) of thelntemal Revenue Code of 1986 (or the corresponding provision oi any future United States Internal Revenuelaw).

As revised to November 19, 1995.
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BYLAWS OF THE DESERT FISHES COUNCIL

ARTICLE I

MEMBERSHIP

Applications for membership shall be transmitted in writing to the Membership Committee Chairperson onforms provided by the Council.

ARTICLE II

MANAGEMENT

' Section 1. Chairoerson. The Chairperson shall have generat direction of the Council officers. The
chairperson shall appoint, with the assistance of the Executivl Committee (Article lll, par. 4), Chairs of all
regular and special Committees, and shall preside at meetings of the Executive Committee and Counciland
shall be an ex-officio member of all Committees.

Seclion 2. Chairman-elect. The Chairperson-elect shall asslst the Chairperson in duties where needed.
In the absence of the Chairperson, or in the event of the Chairperson's inability to act, duties of the Chairperson
shall be assumed by the ChairpeGon-elect. The Chairperson-elect shall assume the office of Chairperson
immediately following their instatlation.as Chairperson at the annual meeting held in an even year. The
chairperson shall serve for approximately two years, terminating their dutiesit the conclusion oithe next
annual meeting held in an even year, at which time the current Chairperson-elect shall assume the office of
Chairpercon.

Section 3. Executivq.gecretarv. The Executive Secretary shall serve as general business manager.
The Executive Secretary shall issue notices of annual or special meetings, and oi-her materials distributeJ by
the Council to ib membership, and shall record the minutes of its meetirigs. The Eiecutive Secretary shall be
responsible for receMng.and disbursing all funds of the Council. n rep6rt concerning activiiies of this office
-durin_g preceding year, and an auditing of accounts for that year, shall be made by the-Execulive Secretary to
the Council at its annual meeting, and at any time requested'by the Chairpersbn. In the event neither the
chairperson nor the chairperson-elect can serve in iheir capacity, the Executive _secretary shall servepro-tempore

Section 4' Te.rm of Office. The officers shall serve for approximately two years, be installed at tre
annual meeting, held in an even year, take office immediately thereafter and terminate their duties at the
conclusion of the next meeting held in an even year.

Section 5. VAcanqies. Vacancies among officerc shall be filled by the Chairman, Chairman-elect or
Exectrlive Secretary, in tft-e same order of successionat responsibilfu previouily indicated for the unexpired term
of offtce. Should all offices be concurrenfly vacant, ttrey shall- be filled by majonty vote of the Executive
Committee.

Section 6. Nomination. The three-member Nominating Committee (Article lll, par. 6) shall present a
slate of no more than two candidates for each elective position, namely chairperson, Chairpirson-elect, and
Executive Secretary.

Section 7. Aooroval of Nominations. Prior approval shall be obtained from said candidates.
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section 8' Anngr{nc.prnerrt gf .Nominees. The Gommittee's list of nominees shalt be sent to theExecutive secretary ana sniffi""ting Jrogi;m.
section 9' Floor Nominees' Addfional nominations from the floor may be placed on the Nominatingcommiftee's slate at the time orne annual meeling. such nominees must formally accept the nomination whilepresent on the floor. No person can be nominatJd "il i";; ;;sent at the annual meeting.
section 10' Baflolinq' lMten more than one norninee for an office has been norninated, written ballotsshall be received from members present at the Annual council t"teeting uv ne e*""rti* secretary and shallbe counted by the Executive secrebry and two members appointed by the chairman. galloting for an individualnominee (a singte candidate for an bffice) may be taken'by a srrow of hands or indicated by voice.
section 11' @ate' lf the Executive€ecretar/s office is being contested, the chairperson-elect witlfi ll the obtig ations oB=aiiotin g.

seclion 12' Elpction' The nominee rgpMng the largest number of votes (a plurality) shall be dectaredelected' No one ma!niiiltw" "r".w" p"sitions simurtaneousry in the councir.

sedion 13' orderof Busines€. The orderof business atthe Annual Business Meeting, unless changedby a majority vote of memO-ElreGnt, shail be as follows:

1. Reading of the minutes of the previous meeting.
?. Reporb of the Executive Secretary.
3. Reporb of the Committees.
4. Election of Officers.
5. Old Business.
O. New business.

seclion 14' Files' The council shall maintain a file containing: constitution and Bylaws, minutes of allrneetings, conespondence pertinentto counci,l affairs, ail committee reporb, linancial statements and records,and any other materiarjudged by the Executive committee as plrtinent.

section 15' 8+qlutioqs and Pubjic. $tatements. Council memberc shall submit resolutions forconsi<Jer�aliontotreReso|u|ions@nig,io,?1,22).rnesesnaubeacceptedbythe
committee and prepared for submission to ttre council memuers 30 days in advance of the Annual council
liTJ?:rT "fation 

regarding previous actions taken bv the council may be issued oyne Executiye secretary

ARTICLE III

COMMITTEES AND STAFF

section 1 ' Aooointments. The chairperson shall, wtth the help of the Executive committee, appointchairmen of all regular standing and speciai "omitt""", "i."pt tn"t ne council chairperson shall appointthe Chairpercon and members ottne Nominaling Committ"". 
'

seclion 2' commifiee Decisions. Decisions of a committee shall be inviolate, and any desired revisionor change would have to Ue appealeO.
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Section 3' Apoeaj- Any appeal to change a committee decision shall have to come from the floor inthe form of a motion' attheAnnuaLueeting,;."i;il$"llr r""ting cailed bythe chairperson forthispurpose.

,""."nj, iTon+o*#,P.Sha||becomposedoftheoff icersoftheCouncilandtheimmediate

seclion 5'gblEatlbn' The Executive committee shall conduct its affairs to contorm with the provisionsof the consftrtion "nEE}lrnc' fi"a;;" commitee L "utnorir"o to aaiorilreioun"ir between meetingsand shall report its interim ""tion" to ine members at the succeeding Annuar Meeting. Any action of theExecutive committee may be overridden by " td-thiGr-qJ"tv vote of th.e attending membership.

'n""","1ffi"ni,1w.Shat|becomposedofthreemembersoftheCounci|appointedby

Section 7. Obliqation. (See Article [, Sections 6, Z, g and 9).
section 8' Pubticifu committee. shall be composed of five memberc of the council.
section g' Qulrelon' lt shall be the responsibility of the pubticity committee to make public contactthrough ner,'s, raoioino6vi"lon "niotiter media for pubricity.

' section 10'. Reslriction. Publicity shall be restricted to council acrion, programming, awards andffi;ff"'?::htl&:J5",:i'!3:l5y",l"inffi: ;1$il'{";jffiffi.;r"o!il"n or organization, a
section 11' Ananoements committee' shatl be composed of three members of the council.
Section 12' obllcation' ft shall be the responsibility of the Arrangements committee to make necessarycontacts to provirle meeting plac"", """ot*ooirions ana""v "*lg:megb that wig promote the success of

tXffi*lXrjnformation 
pprtaining io "ii"ng"tenb shatt ue 6uen to the Execuwe iJcretary 90 days priorto

section 13' Prooram com,miftee. shall be composed of three members of the council.
seclion 14' ouiqattoB' ft shall be he.responsibility of the program commiftee to deverop an interestingil"'"'ffi:tXT,:.ffiWir3,i3f"*J*"ffiXT,?LTiJix" p'g;"*;il-no-"-"n"rr be siven to thi

s""ret"rf,.e"tion 
15' constifution committee. shall be composed of the council chairperson and Executive

seclion 16' oblioation' lt sfrall be the responsibility of the constitution committee to draft changes and
ffiffif 

in the.conEil6ilail Bvl;';""d present ti,,""" "n"nges to the councir for vote at the Annual

Section17.@.co,.r1===========1rci|,.me1bersmayre-commendehangestotheConstitutionor
Byiarars by submittins;Gh ch"nAffithe-ixecurive secretary ior committee consi'deration.

m"iortviiffln 
18' Acceotance' consft'ttion and Bytara/s changes must be voted on and passed by two-thirds
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Seclion 19. Resolutions Committee. Shatt be cornposed of three members of the Council.

Seclion 20. Oblioation. lt shall be the responsibility of the Resolutions Committee to draft resolutionsin the accepted form and grammar, and present the resoiution for discussion ano vote. Resolutions shall bepassed eitrer by (l) majofi vote of the assembled membership at the annual council tvteeting or tzl maj;ftyvote of the Executive Committee.

section 21' Recgmmendations. council members may. recommend adoption of resolutions bysubmiuing such to the Chairperson of the Resolutions Committee at least 30 days prior to the annual CouncilMeeting.

Section 22. Limitations- Resolutions will be limited to subjects direcfly related to the management,conservation and protection of desert fishes or their habitat, or resolutions or giatuity oi memorial.

Section 23' Proceedinos Committee. Shatl be composed of an editor and five assistants chosen by theCommittee chairperson.

.Section 24. Oblioatjon- ftshall be the responsibility of the Proceedings Committee to publish the annualproceedings.

- Seclion 25. Te-chniqql.Advisorv Commiftee. Shall be composed of Council members as follows: TheExecutive Commitee, 2 field biologists from separate States, 3 faculty members from educational institutionscarrying on research on desert fishes, and 3 individuals selected from ttre memoerstrip at targe.

Section 26. oblioations. lt shall be the responsibility of the Technical Advisory Committee to thedirection of the chairperson in providing assistance iechnicai knowledge "no "tp"*"! directed toward theserye at and preservation of the desert fishes, and to perform other duties as ouflined in the Constitution.

Section 27. Seleclion. TechnicalAdvisory Committee members shall be selected by the officers of theCouncilwhen necessary.

Section 28' Awards Committee. Shall be composed of four members of the Councit.

section 29- obliq-ations. lt shall be the responsibility of the Awards committee to evaluate anddetermine qualified council memberc for consideration for any recognition deemed suitable to the cause.

S-ection 30' Digsolutign Committee. Shall be an automatic committee and shall be composed of theexisting officers of the council and the TechnicalAdvisory commiftee.

Section 31. Oblioation. (See Gonstitution, Article Vlll).

. Section 32. Are? Coordinators Committge. shall be appointed consisting of one representative fromeach drainage area designated under the Consttution, Articte'li Section 1, and fiom other areas consideredby the Chairperson to be of interest to the Council.

Secton 33. oblbalion. lt shall be the responsibility of the Area Coordinators Committee to functjon ina Jiaison capacity between atl members working in the aieas involved and the Executive committee, and aschairmen of subcommittees appointed by neri win tre approval of the chairperson, to assist in compilingannual area reporb to be presented at eaih meeting and assuring rapid disseminatjon of information amongmembers within and among areas.
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Section 34' Membershio Committee. Shall be appointed by the Executive Secretary.

Section 35- 9blioation. lt shalt be the responsibilig of the Membership Committee to assure that
members are notified of the lapse of their membership, and to collect and account for a1 membership duespaymenb, to maintain the-membership direc'tory and mailing database, and to coordinate with meeting planners
and the Execulive Committee, and to provide data from the membership database to members and otherc as
approved by the Executive Committee.

Section 36- Mis-cBllaneous Committees. Shall be appointed as needed to fulfill the desires of the
councilin pursuing the objectives and purpose- lsee consftufon, Article ll).

Section 37. Accountabilitv. All Committees shall be accountable to the Council Chairperson.

Seclion 38. Tenure. All committees shall serve untit new Commiftees are appointed in fieirstead, or
until the duties assigned have been discharged, in conformance to Article ll, Section'4.

ARTICLE IV

MEETINGS

Section 1. Anngal Meelina. The Annual Meeting of the Council shall be during the first three weeks of
Novembef, as detennined by the Executive Committee.

Section 2. Location. The Annual Meeting shall be held at the location determined by the Executive
Committee.

Section 3. Meetirlq Notice. Notice of such meeiings shall be given to the Executive Secretary at least
six months prior to the Annual Meeting. Council members shall be notified at least ninety dalrs pribr to the
AnnualMeeting.

Sedion 4. Quonlm. The quorum shall be over 50 per cent of the indexed membership or 20 members,
whichever is less.

Section 5. Meetino Rules. The rules contained in the latest revision of Roberb' Rules of Order shall
govern the Council in all cases in which they are applicable, and in which they are not inconsistent with tre
Bylaws or the special rules of order of the Council.

Section 6. Soeci?l Mq.eti.nqs. Special meetings may be called as necessary by the Chairperson or a
majority of the full Council, and shall be called whenever requested in writing by 20 m6mbers of the Council.

Section 7' Minuteg of Meetinqs. Minutes of alt meelings shall be recorded by the Executive Secretary
9r ?ny member design-ated. by the Chairperson. Minutes of-Commiftee meetings sfralt Oe recorded by th6
designated Secretary of such Comrnittee.
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ARTICTE V

FINANCES

section 1' Finance' Funds of the council shalt be under the supervision of the Executive secretary.
sedion 2' Disbursemenl rhe F-:<eculive-secretaryshall make no dbbursements of the council,s funds.otherthan routjne purcfiaGvtttrroui"?iori="tion oiurZ dfiiri"oon. The ExecuwJsecretary shart d"po"iiallfunds of the councilin a bank approveo Lv the Executive coriritt*", at frequent intervars, and in *," namJof tre council' The Executive s""i.6w.r,"ir u"r"no n";;# at the end oi """n- n.i"r year and the reportof the Executive secretary shal ,"t;'"t il; adjustments as required by the annuar audit.

by the "fri!|3ii;H;*;*o 
of fte council's financial status shalt be made at the end of each fiscar year

Section 4. Bond. The Executive Secretary need not be bonded.

"ont inufo?llon 
5' Funds' Funds shall be derived frorn dues, speciat assessments, work projecb, and

section 6' Ds' Annual dues shall be iifteen dollars for student membership, twenty-frve dolars fortull memberstrip rroreign ?ie";il; ilir,r-*" dona; f;;;"Ginins membership, and 25 rimes the annuaffull membership dues^ior rite memoe'rsnip' pav"ore at the rime Jthe annuar m.e9*ng. patron membership isavailabfe to companies and corpor.tion"'ior a singte p"yr"nt oi on" thousand dolars ($1,000).

"ou''"o?n?lo.lJnt;Hffi;,1:?:fi1":i*T::T,tr'l*:'::ributing the rransactions orthe councirshar be
Section g. Fiscar year. The fiscar year councir shail end on september 30.

ARNCLE Vt

AMENDMENTS TO THE BYI.AWS

3[:H,:* 
be adopted' amended or repealed at any annuat business meeting by a majority vote of members

As revised to November 19, 1995.
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INSTRUCTIONS TO AU.IEORS,- PROCEEDINGS OF DFC

3?"T!ffif:.'Tffit,#,*'ff*131yyt,sq T submined in erectronic rormat.arrangements for submission of hard *r" o"r" or"b.;;(r;;";rr?ff"tj"r.ff.Ti"1ffTp each year. speciJ
mlde each year with the chair;i;;L;"4,ransemenrq cnmmir+o- ._.L^ -_-:1, -? compuiers) nay beffiliffltH#lhffi ,Jjsi#*#k"^:,HHiriff #ifT:ffi fr ::HHrLTj$;:ffi,if,ffii,:,,#"HytffiXl;.Tff ;-i:H:,ffi ,.Llffi"ffiyqu

ASCtr (America stan<rard code for Iaformation Interchange) format fires are easi.ll saved from alnost any
word processor' ofteu called 'Texi; 

*'-r*l "uy; nr* ,l"i* simply fil* f;;;;ch alr program-specificfornafiing codes have been stdpeed' &-t r*d.fid *""d; y.i. **a--p.***r, *iqo" format (the defaurt way
of saving files)' To saYe an *"#;;ffiT 

*'-q*.il#rt *;p.o"o*r, ili.il,riog as described below.If sending by E-mail' before *tid;scffie, set margins aadio. fo,,t so alt il;;;;;80 characters. If sendinea floppy' line leugths < ?56;h*;;;'* acce,prable. "o*"1:;1-for some word processors fonow G"tu.]
keystrokes are set io oppt' case' bold and italicizedi liy"" *".lio,no progran, consuli its documentation.
Aoni hO V.2 (WiNdOWS) SAW AS, ASCil & CRNF ATI.INES & 8 BIT PC-ASCIIIVIS Word(^{ac)v.5 

. sAw As,TExT oMi,"A:;;iz_n ,rn" ro*unT,,En oMyrvrs word(windows) fr)iu?ozn ,nvE,rExr_;;;;.i_*_uun_a^r*rwoounrwordperfect@os)(v. s. 0/s. 1) ci,imo.u.ls^( : ?;;r; T ort ( = Dos rext)WordPerfect (Windows) ;;w i, fcn rEXr (Dos)\ilordstar 
;; #{ocument fire'(Mfrom the menu), coNrRoL-e_e_B

' If urbmifring a fil1on floppy disk, name-it'DtrcABSTR" (if > 1 fire being zubmitted on a singre disk, use
o.unenc extensions' e-'g-'' DFcAS3in'oi, orcAB. srR.;;;; oli ry, name and address, the type of computervou used (Mac or rrM;,-ana 'DF-c;;s;i" 

oo atruo"iltf ;-"-;, p"t "orc eiliJ"irin subject line. Receiprof E-mail zubmissions w'r uinmJffi'aircnowreaged "l r*l-g ;"il. a"t"r*r.a!"*""r of receipt of noppy$:fr"Ht* 3iJffiH*r*il#;rh*d;;; i, "'i,"q'',"', but encouras;:;" rt courd be useu ir
aBsrRacTR)RI{ATREQ'IREMENT' - All informatiol must be conrained in 8 to r0 blocks (fierds)of text *o*tua rtqs-taq qthqiJi;iu.ak ri'u. dC;', &th is nor rimited, but reca' the definition of

"abshact' 
and the fact thet qp@ ,h";'r.""iiion of your abstract is provided by volunteers.

Since diacritical marks are not in the standard Ascrl set of characters, use verticar bars ( l) around sinere
characters thatneed*?--t"grotherdiaqifical;ri.,r".g., 'o,ulol#:lrlb" 

hr;ilJ;;rrfr-" and ,MlelxiJo"will become M6xico' AII single "t"*"l;t*aed biverdir"^ *1u" i*J",*i*"t-ip*ish (d6i6rifr) unless
special notice is grven,of exiplt";;il;#r3rgi3fnisnighrJi*o-1ey. 

Italicized *L orphrases should be
zurrouded bv braces ({.Dr e'g.; {qd"d.; dt"b"n "t : 6;rA;;^a9d" r"J t*i*JJ ro bounded by braces'o any part of the fiie wiII be placed-it tu" t"t"".-i" 

..a"-*, * *r i"l" r,. be itaricizcd ", ,?,1 which authors wish
to have indexed in the taxonomic index ,aoora be bracketJ.;;;; include ;-i;;"-;.-Looo-r" index entry
within a singte set "tY!T: *o"t'*-,ri, Jo oth", ".i;;;;I#J'pr""*a in brackets b,ri oot oor-.uy itaricizedHriffi -flL.trtrtrs:.:Lffi ,ffi 'ffi?zuperscript^)*ruu","t,"upoaip,";-n""r
mywhelre in text where rhese qpeqial roaoo-"o'oot to be invoked, -d :"*o'' Do not use these special characters
qpecial features). see sample abrto"t Gilv 

uvr ru t'c rnvoKec' and always use them in pairs t".j., ,t rt "*Jffi
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INSTRUCTIONS TO AU"THORS

Use mixed qppgq.and lower case text throughout (see slample). Authors are responsible for checking
speuing and grammar. Each line must start oq the left nargin (i.e., no lg"di"g spaces or tabs). si""re uraor. iines ari

and, araallowable within text blocks only in the
ahtract ttxt block. Text blocks must be i"@ow. Blocks 1-8 are required. Follow instnrctions
carefully.

1' The first block tt t "oogt-@ for the author making tbe presentation or person !o
- thom correqlonde'nce should be addressed E"t"t ^ -"ttiple lines exactly as if addrassing an e,nvelope.
2' The second block is to contain the list of authors for the abstract. Each aame is to be entered as sunvlme, a

coElrlrt' and initials, and (if applicabbt *th"r "..-r and other designation (e.g., Jr.). Ur" a ,*r,i"omo f:t'to -
separate authors'name, and follow all commas aad periods with single qp""o.-plo" an asterisk after name of
person presenting paper. Maximum allowable number of authors is six.

3' The third block contains the alfrliations @epartment and Institution or Ageucy and OfEce, but not full m:riting
address) of all authors, in the sequence given in the preceding block of text. Authors' afFrliations are to be
t:ti.ti|"d by a semicolon, but use authors initials whire possible to indicate multiple authors with the same
aIrllrauon.

4' The fourth text block contains the title of the prasentation. Use mixed case text, not upper case only.
5- The fifth block of text contains the actual absiract text. Be sure b

- once ror inaexine purpose. Bracketed rtri"gr *"tui"i"g perids @t indexed.
6' The sixth block contains kevwords that de.scribe the research. These will be used 0o coryile a combined zubject

and geographic index for the Proceedings. Begin this block with "KEywoRDS: ", followi by up to 10 keywJrds
(orkey pbnses) sena{ated-bv sernicolons. There is no need to place iaxoaomic terms here for indexing slce, if
they are bracketed elsewhere in the abstract, they will be indexed in the Taxonomic index. please do not use
obvious keywords like "fishes' - this IS the Proceedings of the Desert Fishes Council, and it can be expected that
most papers will conirin the word 'fishes.' If one author uses 'fishes," or other similal words commin to many
Papers (desert, river, etc-) as a keyword, all occurrences of it in the volume will be indexed. KEyWORDS are
words which characlerize the key topics of your pap€r, and which distinguish it from the o&ers.

7. The seventh block identifies the tvpe of presentation. Begin with 'PRESENTATIoN:', 
then 'SRAL" or"POSTER"

E' The eighth block determines the session in which the presentation will be made. Begin this block with"SESSIoN:', 
then eitber theworrd "cffitmD' 

or 'AdENCy". 'AGENcy'.refers 
to presentations made

a individual designated by the office of a govemrneirt or private agency !o report on general activities of rhat of6ce
or corylex of offices (e.g., a Region). "CONTREUTEb" 

refers to reports on inaivlauA research 61 mrnaggpsaf
projects, and not office-wide activity repotu, even if the work was done'by :m agency employee.

9' (optioual) If thr presentation is to be considered for a student paper award, include a ninth block beginning with"AWARD: ' and either 'LillBBs", 'MILLER", or 'BoTT{". -EfigiUiiity 
requirements for these awards lre grve,lr

below.
10. (Optional) Other text. Enter phone/FAX numbers and presentation needs here, but other information and" then any text you wish. There is no need for ANy

comments are also welcome. Begin block with 'OTHER:

be entered here).

Eb{GLISH/'SPANISH - Abstracts will be accepted in either langr:age or both. If zubmitting both, do so as a single
afstract with English and spanish versions of the titie in the title block separated by ' | ' ta *itn versions of the
abstract separated by a blank fine in the abstract text block (see ssmple abstract beiow). your zubmissions will be
trans.lated-and/or proo{ed.by 

9: Sp*i.t I 'nguage subcommittee of th" OfC Publications Comrnilles, but please
provide biiingual submissions if at all possible.

FULLIJI\iGTH MANUSCRIPTS - Full length manuscripts of papers or posters presented at the meeting will
be accepted for publication in the DFC Proceedings. These must ue suumittea(to the same address as abstrai-s; in

n 8
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SAMPLE ABSTRACT
lssmFle as for floppy zubmission - reduce lines to ( 80 characters for E-mail)

Johnny Fishseed
Agency of Fish and hfildlife Disbursernent
Hatchery Row
Sornewhere, New Mexico 97107

Fishseed,J.D. ̂. ̂ ; Growem,B.S.,Jr.; Stockem.l.

JoF and BSG ' Agency of Fish and wildlife Disbursemen! Main office, sornewhere, NM; ls - Arizona Departnent of Fishand Game, Regional Office, Litfletown, AZ

Status of native fish production and stockings in rivers, streams, springs and other habitats att over the place / Estadoactual de producciloln de peces y su distribuciloln a rlilos, "on"itti-"i""]-Jiros trabitats sobre todaia regiloln
Twenty seven species native lo our area have been produced by the billions (10^g^) at our hatchery and stocked all overthe place' sonre stockings have worked, otners trave not. Sorne-fish lived, some died for tac* orwaiei 1H_2_o). Resuftswill be discussed. Future prans incrude.orr *iil,jcyprinodon) species from Mlelxico.

Se han producido billones.(10^9^) d..e ejenrplares de 27 especies nativas a nuestra lalrea en nues{ra estaciloln deacuacultura' los cuales se han distribuido i muchos lugares. Agunosintroducciones rran estioiecr:ao, otros no. Atgunos
f,ffi.T"T[f1ll[:1!"c"frll"Tl"#lffit[,iij;"d; pr-rii:i" ii""iii,r"ln ros resunad;;.;;;" tuturos inciuven
K'EYWoRDS: stocking; propagation; New Mexico; Arizona; hatcheries; Mlelxico; colorado squawfish; razorback sucker;

PRESENTATTON: ORAL

SESSION: AGENCY

AWARD: BOTH

oTHER: Hey D'ean - how's it goin? The electronic abstract submission idea is greatt But nexl time donr reduce theinstructions to authors to miirofische pr"p"rti"ns. rlproorenri, mv il;;./F;u "re tgoo+onirsxliloo+ouAsr;need overhead projector; probably ueit sctreouu nis at end or " i"Lion l*ause it is likely that l.ll have to cancel it if
H.llH;-:1'""J :ffi:i$T."K?:T;311iffffi.r:?.r;";G;;;'"d righr after Jo'J" i"rl,.",:n". rrer ne tariins
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elechonic format (as ASCtr or word processor files after consultation with the editor). A]l tables and figures must bedone using appropriate word-processor featues for tables ,"d fi.gute. - do not use spac€s and tabs to construct rabies.The deadline for zubmission of manuscripts of papers presented at annual oeeting. i* o.""ib", 3 1 of the year of themeeting' contact the editollfor! Prgnaring y; *-"""ript to discuss format for figures and graphs. other forrmtguidelines follow &ose of The So-uthwestil Naturalist.

AwAR$s - competitors for the Carl L. Hubbs and Fraaces H. Miller student paper awards must be the soleauthor and presenter of the paper md enrolled as a student currently or duriog the 12 months prior to the presentation.Thepaper must be based on work done while a student. The Frances H. Miller award additi'onally stipulates that therecipient be a citizen of a I-atin Americaa country. Papers are evaluated by a panel of judges on basis of scientificrigor of research (4o%), quaiity &-sryle of prese,niation 1ion1, rigor of analysis and interpretation of data (15 %), andquality and use ofvisual aids (152"). coiias ofevaruatiou forms provided on request.
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INSTRUCCIONES A LOS AUTORES

INSTRUCCIONES A LOS AUTORES PARA LAS MEMORIAS DEL DFC

FORMATO ELECTRONICO - Todos los resrimenes y manuscritos deber{g ser sometidos en formato
electr6nico. I-a fecba hmite para los resrimenes para la Rermi6n Anr:al estr{ anunciadiE$i-envfos de correspondencia
a los miembros ca.la aio. Se hardn arreglos especiales para someter mecanuscritos s6lo de resrimenes (estrictamente
para aquellos sin acceso a coryutadoras) cada affo con el Presidente del Comite I-ocal de Arreglos quien estableceli
la fecha lfmite pr6xima de estas. Los formatos aceptados incluyen diskette (formatos DOS y Macintosh) o cor1eo
elec$nico. Los sdlo en formato ASCII y debenin estar formatedos como
se descritre abai

Los archivos en formato ASCII (C6digo Arnericano Standard para Intercambio de Informaci6n) son fdciles
de gravar usando casi cualquier procesador de palabras. Frecue,lrtemente llamados archivo de 'Texto' o "s61o de
Texto" son archivos sencillc que no incluyen c6digos especiales de uno u otro programa especffico, sino codigos que
todos programas pueden interpretar. Nq_e"t& archivos salvados en el formato nativo de tu procesador de palabras
(el camino de default de gravado de ar.ffis)t Para gravar un resumen como un archivo ASCII, escribe el texto en
tt procesador de palabras formateando corno se d€scribe abajo. Si el env{o es por Correo-E, antes de salvar el archivo
ASCII, inicia m4rgenes y tipo para que tengaa renglones menos de 80 caracteres. Si envias un disco flexible, se
aceptan lfneas de meiros de 256 caracteres. Se indican las instrucciones para algunos procesadores de palabras (teclas
actuales estin en nayrisculas, negritas y cursivas). Si usas otro prograrla, consulta la documentacidn.

Ami Pro v.2 (Windows)
MS Word(Mac)v.5

MS Word(Windows)

SALVA COMO,ASCII Y CR/LF EN LINEAS Y 8 BIT PC-ASCII
SALVA COMO, SOLO TEXTO; v.4-SALVA COMO.
FORMATO ARCHIVO, SOLO TEXTO
SALVAR TRANSFER, SOLO-TEXTO-W-LINEA-BREAKSinFORMAT

WordPerferct(DOs) (v.5.0/5. 1) CONTROL-F5( : Texto tuera),T o 1(DOS lexto)
wordPerfect(windows sALvA eoMo, especificar TExro Asctr (Dos)
wordStar abrir archi]vo nodocunento (N del menri), coNrnoue-e-B

Si sometes rm archivo en disco flexible, n6mbralo IDFCABSTRI (si -d" de un archivo es sometido en un
sdlo disco, usa extensiones numdricas, ejem DFCABSTR.0I, DFCABSTR.02) y pon tu nombre y direcci6n, el tipo
de cornputadona que useste (Mac o IBM), y "DFCABSTR" eu la etiqueta del disco. Si psas Correo-E, pon "DFC

Abstract' en Ia lfnea de asignaci6n. La recepci6n de envfos por Correo-E seni agradecida inmediatamente via regreso
Corr*E. el agradecimiento de envfos en discos flexibles se hani por correo ordinario. No se requiere el sometimiento
de copias de disco duro, aunque serd fomentado de ser necesario si se detectan-problemas.

FORMATO DE REQTIERIMIENTO DEL RESUMEN - Toda la informaci6n deberd estar contenida en
8 a 10 bloques (garyos) de texio senarados de los ohos por un rengldn. k longitud del resumen no estj. limitada,
pero la anulacidn de la definici6n de 'resumen' y de hecho el espacio, as igual a dinero.

Aunque los signos diacriticos no qstdn en los caracteres ASCtr standares, usa barras verticales ( l) alrededor
dermcaracterqpenecesite acenlo u otro signo diacritico (e.g., malnlena, serd haducido como mpfiena y Mlelxico
serd Mdxico. I-os caracteres individuales rodeados con barras verticales serdn haducidos al Espafiol (ddfdff,) a menos
que un aviso especial mrresbe las excepciones por sometimie,lrto de copia dura resaltada. Palabras o frases en cursivas
debenin rodearse de llaves ({}), e.g., {Ciprinodon diabolis} : Qpinodon d,iabolis. Cada texto encerrado por llaves
en cualquier parte del archivo serd puesto en el indice taxon6mico, asf srralquisl tdrmino (sea en cursivas o no) que
los aulores deseen incluir en el indice taxon6mico deberj estar entre llaves. No incluya mds de un nombre o fndice
taxon6nico dentro de un sdlo juego de llaves. 561o serdn indexados ordenes, familias y-otros nombres categ6ricos
colocados 1n llaves pero no ea cursivls. Ceracteres rodeados por el sfmbolo ^ (e.g., ^zuperfndice^) 

serdn puestos
corc'@d* en co1ria final, y aquellos rodeados de cddigos bajos (e.g., -subf,ndice_) or,io pooto, eorno -,,'-aro.
No use esSos caracteres especiales gs ningwra parte del texto donde estos caracteres no sean invocados, y sieryre use
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,

1 . El primer bloque es para contener i

El cuarto bloque confiene el tftglo de la presentacidn. use mayisculas y minrirculas, no sdlo mayrisculas.El quinto bloque del texro contiene a texts jdlesClqg!. U";CU;;
'd;;"" ilaves conte,niendo periodos estariin encursivas, pero no indexadas.

adicional v comentarios sen{n bien veni.tas. Inicia el bioque "oo 'orrfr?,":;"ti:f:i?li";ffJt 
"Tffi

adheribles. etc.) con los rpcr'rmo-* cnnalirrno j^r-^

Vou-n GXO/II - R_rHlSrnD I 996

los en pares (e-g., rasgos especiales de inicio y arto). ver resumen de ejempro abajo.Use mayrisculas v minrisculas a travd.s del texto (ver ejemplo). Los autores son responsables de revisar laortograffa y gramdtica' cada liaea debe empezar en el nargei izqugf3 c;g., sin ".p"#, o hbuladores). se
y astd permitido s61o dentro de lospdrrafos del texto " gl t*'*to. a "o "r JrJ* ""pon""ao abajo. Selos primeros S peo"fo--["G io"trucciones cuidadosnmente.

wurs'rir ruurmaclo{r c-ompleta de la dineccidn del autor que hace la presentaci6n o
ry** I $,ien correq>onda s"r "ot como si rohrlnn rrn ohravurres. !*rrua rau urle&s cxacramente como si rotulara un sobre.
l*tt-,9 

bto,q.ue contiene la lista de autores del resumen. cada nombre ser6 escrito como arplirrrser6 escrito como apellido, una corna,

4.

3.
i*ffii Im*:.",* **1q g-:f T?'*,.. : il;*"i." ; ffi il Ed"*, pero no ra direcci6n
n*tg*,*.* T:f : T_3,*,"*,i .gq * "r ur.q* J" t"x; ;ilil":il;ffi ffJi"HffilTron (re los autores
ffi3^:"runprmtoycom4'peroutiliceinicialesdondeseaposiblepar�aindicarmuchosautoresconlamisma afiliaci6n.

la

6' El sexto bloque contiene las palabr-as claves que describen la investigaci6n. Esto seri usado para com.ilar unfiadice de materias y g*gtefi"o-!"ol*E*orias. Inicie este bloque con 'KEywoRDS: " seguido por mis ds10palabrasclaves(o.frasesclaves)@.Aquinosenecesitalugarpar�at6rminos
taxon6micos como si es&ln las *t. p"t"uo" *t "E o "o el rezumen, serdn incluidos en el IndiceTaxon6mico' Favor usar palabras claves t*.itt"". Estos es el Proceediags del cousejo de los peces del Desierto,y si un autor usa la palabra clave 'peces" generarc indexo a todos los trabajos que contengan esa palabra, o seraa casi todos' Palabrl clay3s so1 las palabias que caracterizan zu trabajo y que lo distinguen ds les dsmas." 
5id3t#:.bloqo" ideutifica el tidde presentacidn. Inicie con "pRESENTATIoN: ', y luego "oRAL" o

8' El octavo bloque determina la SU! en la cual la presentaci6a seni_hecha. Inicie este bloque con 'SESSIoN: ",entonces la palabra "CoNTRIBLITED' 
o "AGENCY'. 'AGENCY" 

se refiere a la presentaci6n hecha por unindividuo designado nor I 
olcina de un gobierno o agencia p.irraaa para reportar sobre las actividades generalesde la oficina o corylejo de oficinac 1e-g.,-una Regr6n).-La 'cbr.rrrusutE6" 

se refiere " ios opo.t"s de un solo
il##::"ffiJ#f,j"f 

ptovt"to-t, v no reportes de activi&des de oficin,c, "oo .i "iir"bajo tue hecho por
9' (opsionat) Si la presentacidn es considerada c-omo un prgr-�nio para presentaci6n de estudianie, incluye un novenobloque iniciando con "AWARD: " y despues "ffUggSa;I\m.iJR" 

o ,BOTH" (:AMBOS). Los requerimienrosPara es6os premios ss ,bn a continuaci6n
10'(opcio!al)"*"T:3:"t:1""",::1,*t"lnp". .tl| r t* necesidades de ta prssentaci6n, pero informaci6n

INGLES/ESPAfroL - Los r€srim€nes serdn ace,ptados en cualquiera de ras dos lenguas. Si somete las dos, h6galocolno rm s6lo resumen con versiones en luglds y Espaiol p"ru "t titoto en el bloque d-e tftulo separado por ,/" y conversiones del resumen separa+s Por - t*gloo en bttco * a uirq* ae texto del resumen (ver ejemplo de resumenabajo)' Tus resdnenes sometidos senin triducidos y/o revisados po, "t sou"omitd de Lenguaje Espafrol del comit6de Publicaciones del DFC, pero por favor someta,,rra versi6n bilingfe si es posible.
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LANUSCRITOS COMPLETOS - I-os manuscritos cqmFletos de trabajos o carteles presentados en la reuni6n
ser:{n aceptados para su publicaci6n en Ia Memorias del DFC. Estos deben ser sometidos (al mismo nombre y
dilecci6n) en formato electrdnico (como archivos ASCI|. k fecha lirnifs psa someter los manuscritos de
presentaciones orales de la reuni6n es diciembre 31 del aio de la reuni6n. Contacte al editor antes de preparar su
manuscrito para discutir el formato para figuras y gnificas. Otras guias de formato siguen lx de The Sowiwestern
Naturalist.

PREMIOS - bs coryetidores para los premios Caxl. L. Hubbs y Frances H. Miller para trabajos de estudiantes
senfn para s61o rm autor y ponente ael trabalo e involucrado corno un estudianle actualmenie o durante los 12 meses
anteriores a la presentaci6n. I-a presentaci6n deberd estar basada en el trabajo hecho cuaado es estudiante. El premio
Frances H. Miller estipula adicionalmente que el receptor sea ciridadano de un pais de Amdrica ktina. Los trabajos
serfn evalnados por un grupo de jueces sobre bases de rigor cientifi.co de iavestigaci6t (40%), calidad y estilo de la
presentacidn (3O%), rigor en el enflisis e interpretaci6n de los datos (15 %) y calidad de uso del material audiovisual.
Se proveer{n copias de las formas de evaluaci6n bajo requisici6n.

REST]MEN DE MI]ESTRA
(muestra corno pnfir disco flexible - reduce a menos de 80 cardcteres en cada linea para Correo-E)

Johnny Fishseed
Agency of Fish and !\lildlife Disbursenrent
Hatchery Row
Sonrewhere, New Mexico 87107

Fishseed,J.D.^'^;Growem,B.S.,Jr. ; Stockem,l.

JDF and BSG - Aggncy of Fish and Wldlife Disbursenrent, Main oftrce, Sornewhere, NM; lS - Arizona llepartment of Fish
and Ganre, Regional Offrce, Litfletown, AZ

StaJus of native fish produc{ion and stockings in rivers, streams, springs and other habitats alt over the place / Estado
actual de producciloln de Peces y su distribuciloln a rlilos, rnanantiales y otros habitats sobre toda ta rejl;o;n

Twenty seven species native to our area have been produced by the billions (1O 9^) at our hatchery and stocked alt over
the place. Sorne stockings have worked, others have not. Sorne fish lived, sonre died for lack ofwaier (H_2_O). Resufts
will be discussed. Future plans inctude work with (cyprinodon) species frorn Mlelxico.

Se han producido billones (10^9^) de ejemplares de 27 especies nativas a nuestra lalrea en nuestra estaciloln de
acuacultura, los cuales se han distribuido a muchos lugares. Atgunos introducciones han establecido, otros no. Algunoe
peces sobrevivieron, otros se murieron.por falta de agua (H_2_O). Se discutirlaln los resultados. Planes ftrturos incluyen
trabajos con especies de {Cyprinodon} de Mlelrico.

KEYII'IIORES: repoblamiento; propagaci6n; granjas; Mlelxico; charal del Colorado; matalote jorobado; cachorrito

PRESENTATION: ORAL

SESSION: AGENCY

AWAR,D: BOTH

OTHER: Hola Dean - |Que tal? 1La idea de sonreter res6menes electr6nicos es buenal Mi tel6fono y FAX son 1{O0fOR-
FISFU1{00+ORfAST; necesito proyector de cuerpos opacos; probablernente el nrejor horario es al finat de una sesi6n
porque parece que tendr6 que cancelar si mi agencia no aprueba mi petici6n de viaje. Estar.ia bien quedar colocado justo
despuds de la de Jos€, corno el hablari del monitoreo de los peces que sembrarnos. Nos vemos en Noviernbre.
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Gibbs Award for Exceilence in Systematic Ichthyology
Nominations are invited for the Americanr Sn"n.,t n_ c;r-u,,-i..'rr"".,*,ar Award,;;#:il"::ifrifi::1".",tr :,.#,:torogists {ASiH)

Prizes ar'e awarded 
l* T :utstanding body of published work in systematic ichthyology by acitizen of a westem Hemisphere nationowho h^ tl"al."" * .".tpr"n, of the award. The award isoffered annually anc consisrs o-f an qrgroq.i*t€ plaque .'a " J""n sum. The award .*$;;:annonnced at the annual meeting "f the ASIH.^ The "mrd for 1996, including a plaque and$6'000, was presented to Dr. wixi;A Goslin, M*;;;;;i;ry, universiry od Michigan, AnnArbor, for his many contributions to tereost phylrg"r,)a "*Jfr-;onal morphology.

Nominations may be made by ani'.ichchyologist, including self nomina[ions, and should includethe nominee's cu,Ticulum vitae, anddetail ihe nomineg's ,p.lfi. contribution. a.,a tr-,.i. irnpact onqystematic ichtiyolog'r' Nominations must be.received by March I .il" t;. ofiiura for theaward for that year Nominaiions will be effective ro, t-t'rr..l*"td peri'ods. Fo* .$i., of eachnominition should be senl to Dr. Dean Hendrickson, rq^, N"t*al History collections - R4000;University of Texas at Auslin; Austin, Texas 7g712_ I lOO, U.SA




