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FOREWORD

The Council continues to flourish., Each year more and better papers are
presented, our membership grows and becomes more active, and we take satisfaction
from the fact that the newly recognized field of conservation biology is something
we have been engaged in for nearly 20 years. The Council!s pioneering efforts
in this respect were instrumental in pulling back several fishes from the very
brink of extinction. As we venture into the future we find ourselves bolstered
by laws and methodologies that did not exist when we organized in 1969. However,
we must face the hard truth that such assistance can only serve to help us to
"hold the line" as demands on aquatic resources of the Desert Southwest reach
proportions that are almost incomprehensible at this date, We enter the future
optimistically, but realistically, Former Chairman Pete Sanchez (2 man blessed
with more than an ordinary share of candor and pragmatism) perhaps said it best,
following the 1976 Supreme Court decision regarding Devils Hole: "It's good to
have won the first round of what will almost certainly be a 15-round event."

However, the resource we are trying to conserve is worth fighting for.
If it were otherwise, I seriously doubt that so many would have worked so hard
for so many years, and against such overwhelming odds. Following Symposium XVI
at San Luis Potosi, México, George Barlow of U.C. Berkeley's Museum of Vertebrate
Zoology skillfully combined scientific and philosophical rationale in a thoughtful
discussion of why it is important for us to preserve such areas as Mexico's

Cuatro Ciénegas. His essay follows as a keynote paper for this compendium,

Phil Pister
Bishop, California
June 3, 1987




The Study of Fish Behavior in Desert Waters
by
George W. Barlow
Department of Zoology and
Museum of Vertebrate Zoology
University of California
Berkeley, California 94720

At the hotel where the participants in the meeting of the
Desert Fishes Council were lodged the bellhop engaged me in
conversation about that meeting. *“¢{Por que?", he said, and
immediately offered his own answer. “You want to discover how to
produce food from the desert springs, right?" He was
disappointed when I tried to explain to him that we had a larger
purpose, and that using desert springs for aquaculture was in
many ways counter to our objectives. It was hopeless. He
refused to understand that there could be any other reasonable
objective. Small wonder, given the burgeoning population of
Mexico. But if the bellhop had attended the meetings he would
not have had a better understanding of their purpose.

There was no expressed consensus among the participants
concerning overarching objectives, though there seemed to be
implicit agreement on what we are after. And, surely, the
objectives have been discussed at length in earlier meetings.

Just judging from the papers presented, the agenda seems to
be to describe the biota of deasert wataers, to monitor them, and
ultimately to conserve them. The speakers appeared to be
motivated by a subtle blend of aesthetics, a personal involvement

with the beair v of the deserts, and ethics, a perception of the




great need to protect the fragile aquatic habitats in those arid
lands.

Suppose that we are successful, what then? Of what use are
those scattered springs, creeks, and pools? Again, ! por gque?
The number of answers could be as large as the number of
participants, though I doubt that. From my perspective, the
biota of the desert waters offer an exceptional opportunity to
increase our understanding of the way the world operates in
general. 1 say this because each of those isclated patches of
water is in itself a natural experiment. Many of those
experiments have been thousands of years in the making and could
not be replicated by us even with the budget of the Department of
Defense.

It is not just a matter of age. It is also a matter of
propitious circumstances. One of these is scale. The spring
systems, in particular, present to the investigator bodies of
water small enough to be manageable in the context of many types
of studies. Further, the water is often exceptionally clear,
permitting unimpeded observations, @specially where shallow. For
one who studies behavior and ecology, such systeme are a dream.

Research in behavior and ecology can be done in harmony with
the goal of preservation. Such studies are'basically
nonintrusive. Modification of the environment, or manipulation
of the inhabitanta, can be minimized to such an extent that the
effect is trivial.

There are many directions in which the research could go. 1
will confine my comments to an area that reflects my own

interests yet one that makes the larger point. The area is the




evolution of mating systems, which is currently the subject of
considerable theorizing. But before proceeding to do that, I
must make clear what is meant by a mating system.

Mating systems encompass the interactions of males and
females. The emphasis is on the dynamices of getting males and
females together. For example, does one male mate with several
females (polygyny), or one female with several males (polyandry)?
Or does a given male remain paired with a single female
(monogamy)? Mode of reproduction, e.g., external or internal
fertilization, is a separate issue and is usually more
conservative in the course of avolution.

A central feature in theories about mating systems is the
search for first causes. A simple acheme goes as follows:!: 1In a
given species, the distribution of its food in space and time
determines the pattern of distribution of the animals. If the
food is distributed in discrete patches, the animals tend to
bunch up. Given other conditions, such bunching permits one large
male to exclude other males and to hold a harem at the patch of
food. On the other hand, living in open areas may result in the
animals forming groups for protection from predators: the
resulting mating system will depend on the sex ratio of the
group. One can make similar arguments for such factors as
population density and suitable places to leave eggs or to rear
young.

The bottom line is that features of the environment impose
spatial patteirns on the animals living there. Depending on the

interaction of a number of variables, and the constraints imposed

by the nature of the species and its evolutionary history,




different mating systems emerge. Of even greater interest, the
same species can show alternative mating systems under different
conditions. This, of course, is theory, and one needs to test
theory. Some desert springs are especially suited for such
testing. Cuatro Ciénegas, in northern Mexico, is a splendid
example.

Many springs occur in the geological basin that holds Cuatro
Ciénegas. Typically, each spring forms a pool with a stream
outlet that may connect to another pool or flow into an
evaporative pan. The conditions among the springs vary greatly.
They range from large to tiny, from very warn, 8.9., 348 C., to
relatively cool, and from productive to nonproductive. The
waters are delightfully clear and accessibly shallow. The
reproductive season is slmoat year-round in the warmer springs.
‘And the people in the local community of Cuatro Ciénegas are
receptive and helpful.

What makes the springs there further remarkable is the
diversity of the fish fauna, 16 species in all. And the species
composition of the springs varies greatly. The community
structure is itself an important factor. It leads toc messurable
differences in the trophic structures in different springs
because the feaeding habits of the fish spaecies range fron
detrital feeding and herbivory through znail eating and
piscivory.

The scope of modes of reproduction among the 16 species of
fishes is a fair representation of the scope seen among all
fishes. I will run through thenm quickly, from simplest to most

advanced and make & few comments about the social systems where




that seems appropriate. In many cases, the reproductive bshavior
is not yet known. But one can make reasonable ggesses about such
behavior, based on the general pattern of that family of fishes.

The one cyprinid and one characid probably broadcast their
eggs, perhaps on plantas. It is unlikely that they engage in
parental care. The mating system itself could vary from pair to
group spawning, or even lekking (a remarkable mating aystem in
which males gather on an "arena" and are visited by females who
come to mate then depart).

I have observed one cyprinodontid, Cyprinodon bifasciatus,

spawning in a warm spring in November. Males defended
territories over small rocky outcrops on the silty bottom, and
females came to them and spawned there. That is typical of many
cyprinodontids, and the other two species there probably have
gimilar behavior. The males provide minimal care of the eggs by
driving away juveniles and nonspawning females.

Darters, the family Percidae, ara diverse but most commonly
have a mating system similar to that of the Cyprinodontidae.
Males receive eggs of females, which are laid in gravel, under
rocks, and the likes. Paternal care is minimal but more
extensive than that of the cyprinodontids.

The mating systems of centrarchids are often lek-like, with
groups of males building nests together, as in the genus Lepomis.
Largemouth bass also build nests; but in keeping with their
feeding bahavior of a roaming predator, they space their nests.
The two types of centrarchids receive ons or more females and

provide some care of the eggs; the largemouth bass even protects

its fry. The two types of centrarchids occur in the basin.




The catfishes, Ictaluridae, with two species in two genera,
presen; another level of reproductive behavior. The male guards
and fans the eggs, and he shepherds the baby fish. Sometimes the
fenale remains and assists the male in caring for the young,
producing a monogamous pair.

Best known for monogamy and biparental care, however, is the
family Cichlidae. Interestingly, the common cichlid in Cuatro
Ciénegas may prove to be a maternal céretaking species, an
unusual gtate of affairs for fishes in general. This is one of
the most ubiquitous fishes in the basin, and its mating system
may well differ among the springs.

The Poecillidae is treated last because of its advanced care
of young. The female carries them in her ovary where they develop
out of harm’s way. The mating gystem is not known in any detail,
but fishes in this family are polygynous.

Thus we see that the situation at Cuatro Ciénegas offers
unparalleled opportunities. It is a complex of natural
experiments such that the judicious investigator can pick and
choose springs appropriate to the hypothesis in question.

Because of the shallow clear waters, benign experiments can then
be carried out to refine the study.

Now I would like to digress to address briefly two issues.
One is the re-establishment of populations where they once
existed but have become extinct. The other is the issue of
extinction in the larger context.

According to Sewell Wright it is virtually axiomatic that
evolutionary change is hastened by small population size. When a

small founder population is introduced into a spring, as has




happened in attempts to conserve certain of the desert pupfish,
rapid genetic change may occur. This, then, becomes a valuable
experiment in evolution. From my perspective, I would want to
see the behavior of the new population compared to that of the
source population. This situation is bound to recur. It is
another instance of the importance of desert waters as unique
experiments, in this case one occasioned by needless extinction.

The extinction of species is becoming, increasingly, a
political issue. Each of us will have different levels of
involvement, often emotional, sometimes practical. The forces of
prograss rightfully question whether each and every species nmust
be conserved, particularly when such conservation stands in the
way of some development that is perceived as beneficial to
humans. After all, it is now clear that throughout time species
have been going extinct at a steady clip. Why worry about a few
now, here and there, merely because we are the agents?

The problem with such arguments is that species have not just
gone extinct through time. They have been replaced by other
species that are better adapted. When daesert fishes go extinct
it is usually because of some severe perturbation of the
environment, sometimes its total destruction. No new life form
will come along to replace the fauna and flora of that body of
water. Even if the extinction is brought about by the
introduction of exotic species, there is still a net loss of a
unique form of life. In this reapect, desert waters must be
among the most threatened environments in the world.

Having moved to the global level, I would like to return to

the study of the behavior of desert fishes to say a few words




about its possible general significance. Given the small scale
of such systems, the speed of evolution, and the pressing need to
be closely tuned to an extreme environment, the adaptiveness of
behavior ought to be more apparent. One would hope that we could
proceed more efficiently there to derive important
generalizations about mating systems as adaptations to the
environment.

That might lead to a better understanding of the mechanisms
underlying social behav.-or, in particular, that of aggression
because its expresaion an control is so crucial in the
interaction of animals. There is no question in my mind but that
the single most frightening malady besetting mankind is our
failure to come to grips with aggression, whether at the level of
local vandalism or war. This may seem a far cry from studying
desert fishes, but in the final analysis everything we learn
about the world around us has a message for us.

If nothing else, what we learn about those fishes makes us
ask; if only by analogy, whether the same questions ought to be
put to human behavior. Then we could seek the answers as best we
can. It is the asaking 6f the queation, not the findings
themselves, that is important. Charles Darwin said, in effect,
that certain discoveries evaded him for years bacause he never
asked the right question. Once he did, the solution was
relatively simple. The study of desert fishas may hold some

surprising quastions for us.
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PREFACE TO_ SYMPOSIUM XVI

In continuation of a tradition started in 1980 in Nuevo Leon, the Council
once again crossed the border to meet with Mexican members and colleagues, this
time a E1 Instituto de Zonas Deserticas de la Universidad Autonoma de San Luis
Potosi, Although members travelled to San Luis Potosi by various means and
routes, the majority came by way of San Diego, from which we went by bus to
Tijuana Airport, from there by Aeromexico DC-8 to Aguascalientes, and then on

~to San Luis Potosi by University bus. Thus began a symposium highlighted, as
usual, by superb Mexican hospitality., The Council is extremely grateful to

Institute Director Nicolas Vazquez-Rosillo and his staff for their many kindnesses
in our behalf,

Attendance from both nations was excellent, and one of many symposium
highlights (which included a superb banquet) was a day-long field trip to
La Media Luna, one of North America's most interesting (and endangered) aquatic
ecosystems. La Media Luna is inhabited by five fishes and three crustaceans
endemic to the intermontane portion of the Rio Verde drainage. As with most
other aquatic ecosystems in North America, habitat alteration and the introduction

of nonnative species have adversely impacted the native fauna.

Participants were especially grateful to Karl Pister, whose exceptional
knovledge of Spanish expedited our travels in countless wayse. He also served
as a translator during the sessions, along with Arcadio Valdes-Gonzales, Salvador
Contreras-Balderas, and Carlos Yruretagoyena-Ugalde,

Following introductory remarks by Chairman Contreras-Balderas, a series

of agency reports preceded a variety of technical papers in the following
order,
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PRESENTATION

DR. JOSE DE JESUS RODRIGUEZ, RECTOR, UNIVERSIDAD AUTONOMA DE SAN LUIS POTOSI,
REPRESENTED BY LIC. EFRAIN ALVAREZ MENDEZ,

DR. NICOLAS VAZQUEZ ROSILLO, DIRECTOR, INSTITUTO DE INVESTIGACIONES DE Z0NAS
DESERTICAS, U.A.S.L.P.

DISTINGUISHED AUTHORITIES OF THIS UNIVERSITY, LOCAL COMMITTEE, FRIENDS ALL:

THE DESERT FISHES COUNCIL WAS BORN 16 YEARS AGO, WHEN A GROUP OF ICHTHYOLOGISTS,
CONCERNED OVER THE ABUSE OF AQUATIC HABITATS AND THE CONSEQUENTIAL EXTINGTION
OF SOME OF THEIR INTERESTING ENDEMIC SPECILES, PARADOXICALLY MET IN THE DEATH

VALLEY TO DEFEND THE RIGHT TO LIVE, NOT ONLY OF FISH, BUT OF ALL NATURE, HUMAN
BEINGS INCLUDED,

AT FIRST ONLY ICHTHYOLOGISTS, BUT LATER ON RESOURCE MANAGERS, FISH CULTURISTS
AND FISHERIES BIOLOGISTS WERE INVOLVED., PRESENT ALSO WERE ENVIRONMENTALISTS
AND OTHER INTERESTED PEOPLE. DIFFERENCES WERE OVERCOME, AND TIME LED US TO A
BETTER MUTUAL UNDERSTANDING, TO A MORE POSITIVE INTERACTION THRU COMMON BASES

IN A FREE AND INFORMAL FORUM, BUT KEEPING SCIENTIFIC OBJECTIVITY. SUBGROUPS
HAVE NOW MODIFIED INTO JUST ONE GROUP.

THE SAME SITUATION HAS HAPPENED IN ALL THE ARFAS WHERE THE COUNCIL FUNCTIONS,
AND MEXICO IS NO EXCEPTION, WE ARE ALSO FOLLOWING THE SAME STEPS. THIS 16th
ANNUAL MEETING IS THE SECOND IN MEXICO, AND WE HOPE IT WILL EXCEED THAT OF

MONTERREY, JUST AS EACH MEETING IS BETTER THAN THE FORMER, WHICH IS THE WAY
OF CONSTRUCTIVE EVOLUTION,

WE GRATEFULLY ACKNOWLEDGE THE INVITATION TO MEET IN THIS CITY OF SAN LUIS POTOSI,
TO THE UNIVERSIDAD AUTONOMA DE SAN LUIS POTOSI, AND PARTICULARLY TO THE INSTITUTO

DE INVESTIGACIONES EN ZONAS DESERTICAS, AND TO ALL PARTICIPANTS FOR THEIR HELP
AND SUPPORT,

WE WISH, AND WILL WORK, TO MAKE THIS 16th ANNUAL MEETING BENEFICIAL TO ALL,
WELCOM« TO EVERYONE, AND THANK YOU VERY MUCH.

SALVADOR CONTRERAS BALDERAS.




12

PRESENTACION

DR. JOSE DE JESUS RODRIGUEZ, RECTOR, UNIVERSIDAD AUTONOMA DE SAN LUIS POTO-
SI, REPRESENTADA POR EL LIC. EFRAIN ALVAREZ MENDEZ.

DR. NICOLAS VAZQUEZ ROSILLO, DIRECTOR, INSTITUTO DE INVESTIGACIONES DE Z0-
NAS DESERTICAS, U.A.S.L.P.

DISTINGUIDOS FUNCIONARIOS DE LA UNIVERSIDAD AUTONOMA DE SAN LUIS POTOSI,
GRUPO LOCAL, AMIGOS TODOS:

EL CONSEJO DE PECES DEL- DESIERTO NACIO HACE 16 ANOS, CUANDO UN GRUPO DE IC-
TIOLOGOS, PREOCUPADOS POR EL ABUSO DEL AGUA Y LA EXTINCION CONSECUENTE DE -
ALGUNAS DE SUS INTERESANTES ESPECIES ENDEMICAS, PARADOJICAMENTE SE REUNIO -
EN EL VALLE DE LA MUERTE PARA DEFENDER EL DERECHO A LA VIDA, NO SOLO PARA -
LOS PECES, SINO PREOCUPADOS POR LA NATURALEZA TOTAL, INCLUIDO EL SER HUMANO

AL PRINCIPIO SOLO ICTIOLOGOS, OCUPADOS EN LA DEFENSA, LUEGO ACUICULTORES Y
PESQUEROS, TRABAJANDO EN EL USO, CON INTERES E INFORMACION APARENTEMENTE --
CONTRARIAS, CON RECELOS MUTUOS. NO FALTARON ECOLOGISTAS Y OTROS INTERESADOS
EL TIEMPO NOS LLEVO A ENTENDERNOS MEJOR MUTUAMENTE, E INTERACTUAR MAS POSI-
TIVAMENTE POR MEDIO DE LOS ELEMENTOS COMUNES EN UN FORO LIBRE E INFORMAL ,

PERO MANTENIENDO LA OBJETIVIDAD CIENTIFICA. AMBOS SUBGRUPOS SE HAN MODIF| -
CADO Y SE HAN VUELTO UNO SOLO.

LO MISMO HA PASADO EN TODAS LAS AREAS DONDE EL CONSEJO SE EXPANDE, Y MEXICO
NO ES EXCEPCION. TAMBIEN SEGUIMOS LOS PASOS SENALADOS. ESTA 16a. REUNION ES
LA SEGUNDA EN MEXICO, ESPERAMOS QUE SUPERE A LA DE MONTERREY, COMO CADA RE-
UNION SUPERA A LA ANTERIOR, QUE ES LA RUTA DE LA EVOLUCION CONSTRUCTIVA.

AGRADECEMOS LA INVITACION A ESTA CIUDAD DE SAN LUIS POTOSI, A LA UNIVERSI-
DAD AUTONOMA DE SAN LUIS POTOSI Y EN PARTICULAR AL INSTITUTO DE INVESTIGA-

CION DE ZONAS DESERTICAS Y A TODOS LOS PARTICIPANTES SUS ATENCIONES Y ASIS-
TENCIA.

DESEAMOS Y TRABAJAREMOS PARA QUE ESTA 16a. REUNION SEA BENEFICA PARA TODOS
BIENVENIDOS Y MUCHAS GRACIAS.

SALVADOR CONTRERAS BALDERAS.
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TWO NEW INTERGENERIC CYPRINID HYBRIDS
FROM THE BONNEVILLE BASIN, UTAH

David L. Miller and Robert J. Behnke
Department of Fishery and Wildlife Biology
Colorado State University
Fort Collins, CO 80523

Naturally occurring intergeneric cyprinid hybrids involving Iotichthys
phlegethontis, in combination with either Gila atraria or Rhinichthys osculus,
are described from collections mostly from springs in the Snake Valley region of
the western Bonneville Basin, Utah. Iotichthys, a monotype genus, is the only
genus endemic to the Bonneville Basin. Iotichthys phlegethontis was once common
in the basin; however, now it is considered a threatened species in Utah.
Principal components ana]ys1s (PCA) was used to identify 23 I. phlegethontis X
R. osculus hybrids and two I. phlegethontis X G. atraria hybrids. Discriminant
function analysis was utilized as an a Qoster1or “test of the PCA. The putative
hybrids demonstrated considerable variability and/or 1little intermediacy.
Because of this variability all hybrids are simply classified as being of a
mixed species origin. An obvious question raised by the prevalence of hybrids
in the collections examined concerns reasons why Bonneville Basin species that
have coexisted and coevolved for a long time apparently hybridize so readily.
Further research is needed for this complex situation. However, at present, the
description of hybridization involving I. phlegethontis is noteworthy by calling
attention to a potential cause for the declTine of a unique species.
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Desert Fishes Council Proc.
Tempe , Ariz.

PECES DEL RI0 ALAMO, SUBCUENCA DEL BRAVO, MEXICO. 1. ICTIOFAUNA E ICTIO- ‘
GEOGRAFIA.

Gorgonio Ruiz-Campos ] y Salvador Contreras-Balderas2

RESUMEN.

Se describe sistemdtica y zoogeograficamente la ictiofauna del Rio -
Alamo, Subcuenca del Rfo Bravo, México, a partir de 15 localidades de co-
lecta en el transecto principal de la cuenca, muestreadas de Marzo de - -
1981 a Febrero de 1982. La fauna fctica se compone de 34 especies, en 26
géneros y 15 familias, representadas por 16,032 ejemplares depositados en
la Coleccidn Ictioldgica, Facultad de Ciencias Biolsgicas , UANL. La mayor
parte de la ictiofauna estd compuesta zoogeograficamente por elementos de
afinidad Nedrtica (20 especies), en menor cantidad por formas de afinidad
Neotropical (8 especies) y ExStica (6 especies), de las cuales diez y - -
ocho son primarias, nueve son secundarias, cuatro son vicarias, con una -
diadroma, una complementaria y una esporddica. Se agregan 18 nuevos regis
tros para el 4rea.

ABSTRACT.

The ichthyofauna of the Rio Alamo, Rio Grande Sub-basin, México, is
systematically and zoogeograpgically described, based on 15 collectings -
sites in the basin main transect, sampled from March 1981 to February - -
1982. The ichthic fauna is composed of 34 species, 26 genera and 15 fami-
lies, studied on 16,032 specimens deposited in the Ichthyological Collec-
tion of the Facultad de Ciencias Bioldgicas, UANL. Most of the ichthyo-
fauna is zoogeographically composed of elements with Nearctic affinitty
(20 species), and in a lesser proportion by elements with Neotropical - -
Affinities (8 species), or Exotics (6 species). From these eighteen are -
primary, nine are secondary, four are vicarious, with one diadromus , one
complementary and one sporadic species. Eighteen news records for the - -
area are added.

INTRODUCC ION.

El Rfo Alamo es uno de los afluentes mexicanos principales del Bajo
Rfo Bravo (Grande) localizado al Noreste de Nuevo Leén y Noroeste de Ta-
maulipas, entre Tas cuencas de los rfos Salado y San Juan.

Aunque la mayor parte de los afluentes principales del Bajo Rio Bravo

han sido estudiados ictiol6gicamente (cf. Smith y Miller, 1986) , poco se

1/Laboratorio de Vertebrados, Esc. Sup. de Ciencias Bioldgicas, UABC.

A.P. 1880, Ensenada, B.C., 22800, México.

/Laboratorio de Ictiologia, Fac. de Ciencias Biolsgicas, UANL.
A.P. 50k, San Nicolds de los Garza, N. L., México.




conoce de la ictiofauna del Rfo Alamo, empero de ser un tributario impor-
tante del Bajo Rio Bravo, el cual requiere ser estudiado y considerado --
desde cualquier punto de vista.

La poca informacidn que existe sobre los peces del Rfo Alamo, es en -
Su mayor parte reportes parciales o puntuales en la distribucién de algu-
nas especies (e.g. Contreras, 1967, 1972, MS). Contreras (1967) cita a --

los Poeciliidae Gambusia affinis y Poecilia mexicana para el Rfo Alamo,

sin especificar localidades de distribucidn. Posteriormente Contreras - -
(1972) da un nuevo registro para Nuevo Ledn del Mugilidae Agonostomus - -
monticola en el Rio Alamo (Presa Pards 14 km WSW Parss) y menciona ademds
otras 15 especies asociadas en tal localidad. En la misma localidad ante-
rior, Contreras (MS) usd el registro del Lepisosteido Lepisosteus
oculatus para la distribucion de esa especie en México.
El presente trabajo proporciona una lista sistemdtica-distribucional

de la ictiofauna del Rfo Alamo, ademds incluye para cada especie notas --

ecoldgicas y su status ecoldgico-zoogeografico.

MATERIAL Y METODOS.

Un total de 15 localidades a lo largo del canal principal de la cuen-
ca (ver Mapa 1) fueron colectadas de Marzo 1981 a Febrero 1982) , de ellas
ocho fueron muestreadas bimestralmente (ver Apéndice 1) durante dicho pe-
riodo. Ademds se incluye material de otras colectas, de las especies que
no fueron colectadas en este perfodo de muestreo, para complementar el --
listado de especies.

El material Tctico fué colectado con un chinchorro (3x1.5x1/8') y - -
eventualmente se utilizaron palangres, redes agalleras (2" luz de malla)
y atarraya, para aquellas localidades inaccesibles al muestreo con chin-
chorro. El material fctico fué fijado y preservado sequn método de Hall
et al. (1962) y se encuentra depositado en la Coleccidn Ictiolégica, Fa-
cultad de Ciencias BiolSgicas, UANL, se cita con la clave de localidad -
(ver Apéndice 1) y su ndmero de catdlogo.

Se consider6 parte baja del rio las localidades 1 a l1a 6, parte media
de 1a 7 a la 11 y parte alta de la 12 a 1a 15.

Para la clasificacién de las especies segin su status ecoldgico se

siguié a Myers (1951), y para la clasificacién zoogeogrdfica se basd en -

15
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el criterio de Darlington (1957) y Smith y Miller (1986). La considera-
cidn de las especies exSticas se apoya en la lista de peces exSticos de

México dada por Contreras y Escalante (1984).

RESULTADOS.

I. Composicién Faunistica.

Un total de 16,032 ejemplares fueron colectados pertenecientes a 3k
especies, 26 géneros y 15 familias. La relacidn de especies es como si-
gue:

FAMILIA LEPISOSTEIDAE

Lepisosteus oculatus (Winchell, 1864). N= 10.

Nombre(s) Comin(es): Catdn, aguja pinta, spotted gar.
Notas Ecoldgicas: Habita remansos profundos (1énticos) de abundante vege
tacian.

(Nuphar sp.) y de fondo cenagoso. Distribuida en todo el rio, y es -

sintSpica de L. osseus y L. spatula en la desembocadura.

Lepisosteus osseus (Linnaeus, 1958). N=1

Nombre(s) Comin (es): Aguja, agujon, longnose gar.
Notas Ecoldgicas: Se encuentra en remansos profundos y abiertos de fondo
arenoso. Colectada sélo en la desembocadura del rio.

Lepisosteus (=Atractosteus) spatula (Lacépede, 1803). N=i

Nombre(s) Comun(es): Catdn, pejelagarto, alligator gar.
Notas Ecolégicas: Tipica de remansos profundos y abiertos (lénticos) de
substrato arenoso. Su distribucidén se limita localmente a la desem-

bocadura del rflo.
FAMILIA ANGUILL IDAE

Anguilla rostrata (Lesueur, 1817). N=1

Nombre(s) Comun(es): Anguila, american eel.

Notas Ecoldgicas: El dnico ejemplar colectado procede de un remanso pro-

fundo de fondo arena-cieno en la parte media del rio.




FAMILIA CLUPEIDAE

Dorosoma cepedianum (Lesueur, 1818). N= 156

Nombre(s) Comdn(es): Cuchilla, machete, gizzard shad.
Notas Ecolégicas: Frecuenta zonas de remanso y corriente, en substratos -
de cieno, arena, grava y manto rocoso. Ampliamente distribuida en la

cuenca. Sintdpica de D. petenense rio abajo.

Dorosoma petenense (Glinther, 1866). N=178

Nombre(s) Comin(es): Topote, threadfin shad.
Notas Ecoldgicas: Habita remansos profundos y abiertos de fondo arena-

cieno, grava y manto rocoso. Confinada distribucionalmente rfo abajo.
FAMILIA CHARAC IDAE

Astyanax mexicanus (Filippi, 1853). N= 3564

Nombre(s) Comin(es): Sardina plateada, platija, mexican tetra.
Notas Ecoldgicas: Tipica de habitats 1Sticos (rdpidos y desniveles) en --

todo tipo de substrato (grava, conglomerado rocoso, arena y manto ro-

coso). Con amplia distribucidn local.
FAMILIA CYPRINIDAE

Cyprinus carpio (Linnaeus, 1758). N = 32

Nombre(s) Comin(es): Carpa comun, common carp.
Notas Ecoldgicas: Esta especie es comdnmente encontrada en zonas lénticas

de fondo arena-cieno, grava-manto rocoso y arena-grava. Distribufda -

en la parte alta y media del rfo.

Hybopsis aestivalis (Girard, 1857). N= 42

Nombre(s) Comin(es): Sardina de lunares vy bigotes, speckled chub.
Notas Ecoldgicas: Prefiere zonas de corriente de poca profundidad y de -

fondo tipo grava. Limitada distribucionalmente a la parte baja del --

rioc.
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Notropis amabilis (Girard, 1857). N= 898

Nombre(s) Comun(es): Sardinita, Texas shiner.

Notas Ecoldgicas: Habita zonas l6ticas (rapidos y desniveles) de poca --
profundidad , de substrato tipo conglomerado rocoso y grava. Distri-
buida en la porcién alta y media del rio. Sintépica de N. lutrensis

en la parte media del rio.

Notropis cf. buchanani. N= 14

Nombre(s) Comdn(es): Sardinita fantasma, ghost shiner.

Notas Ecolégicas: Especie poco comdn colectada en una zona de remanso de
fondo grava-cieno. Confinada a la parte alta del rfo, en la locali-

dad de La Soledad, Vallecillo, N. L.

Notropis lutrensis (Baird y Girard, 1853). N= 6366

Nombre(s) Comin(es): Sardinita, red shiner.

Notas Ecolégicas: Frecuenta biotopos 16ticos de fondo variable {(manto ro
coso, grava y arena). Distribucidn de la parte baja a la parte me-

dia del rflo.

Pimephales vigilax (Baird y Girard, 1853). N =14

Nombre(s) Comin(es): Sardinita cabeza de toro, bulThead minnow.
Notas Ecolégicas: Especie comdnmente encontrada en remansos someros de -

fondo arena-cieno. Su distribucidn estd limitada a la parte baja del

rio.

FAMILIA CATOSTOMIDAE

Carpiodes carpio (Rafinesque, 1820). N= 33

Nombre(s) Comdn(es): Matalote, river carpsucker.
Notas Ecoldgicas: Tipica de remansos profundos con fondo generalmente de

arena-cieno. Se limita distribucionalmente de la parte baja a la par

te media del rio.

Moxostoma congestum (Baird y Girard, 1854) . N=3

Nombre(s) Comin(es): Matalote blanco, Texas -redhorse.

Notas Ecoldgicas: Frecuenta zonas de remansos de substrato arena-cieno y




grava-manto rocoso. Colectada desde la desembocadura hasta ca. L km

rfo arriba.

FAMILIA [CTALURIDAE

[ctalurus furcatus (Lesueur, 1840). N=

Nombre(s) Comun(es): Bagre, bagre azul, blue catfish.

Notas Ecolégicas: El dnico ejemplar fué capturado en una zona de remanso

profundo con fondo arenoso-cenagoso, en la boca del rto. -

Ictalurus (=Ameiurus) melas (Rafinesque, 1820). N= 2

Nombre(s) Comun(es): Bagre, puyén, black bullhead.

Notas Ecoldgicas: Caracteristica de habitats lenticos (remansos profun-
dos) con abundante vegetacisn (Nuphar sp.) y de fondo cenagoso.
Con una distribucidn discontinua en la parte alta y media del rio -

(una poblacidn en la Presa Pards y otra en La Soledad).

Ictalurus punctatus (Rafinesque, 1818). N= 38

Nombre(s) Comun(es): Bagre de canal, channel catfish.
Notas Ecoldgicas: Caracteristico de habitats lénticos, aunque en ocasio-
nes (juveniles) pueden encontrarse en la corriente. Habita en todo

tipo de substrato. Especie de amplia distribucién en el rio..

Pylodictis olivaris (Rafinesque, 1818). N= 2.

Nombre(s) Comdn(es): Piltonte, flathead catfish.

Notas Ecolégicas: Tipico de remansos profundos y generalmente en cuevas

U oquedades que se forman entre las rai’ces sumergidas del Sauce

(Salix sp.). Prefiere fondos cenagosos. Esta especie presenta dis-

tribucién en la parte media deli rfo.

FAMILIA CYPRINODONT IDAE

Cyprinodon variegatus (Lacépede, 1803). N= 36

Nombre(s) Comdn(es): Sardina perrito, sheephead pupfish.
Notas Ecoldgicas: Frecuenta zonas de remanso de poca profundidad y en --

charcas aisladas, principalmente en orillas; en substrato de arena
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cieno. Confinada a la parte baja del rio.

Fundulus grandis (Baird y Girard, 1853). N=1
Nombre(s) Comin(es): Sardinita, gulf killifish.

Notas Ecoldgicas: El dnico ejemplar colectado fué encontrado en la ori-
1la de un remanso profundo de substrato arena-cieno en la parte baja
del rio (desembocadura).

FAMILIA POECILIIDAE

Gambusia affinis (Baird y Girard, 1853). N= 1692

Nombre(s) Comun(es): Gambusia, guayacSn, mosquito-fish.

Notas Ecoldégicas: Cominmente encontrada en las orillas de remansos y en-
tre la vegetacidn sumergida (e.g. Cyperdceas). Habita en todo tipo -
de substrato, como grava, arena, cieno, manto y conglomerado rocoso.

Especie ampliamente distribuida en todo el rio.

Poecilia mexicana (Steindachner, 1863). N= 933

Nombre(s) Comdn(es): Moli, Atlantic molly.
Notas Ecoldgicas: Habita generalmente remansos someros y en corriente, -
de substrato tipo grava. Se distribuye sélamente en la parte alta --

del rio.

FAMILIA ATHERINIDAE

Menidia beryllina (Cope, 1869). N= 22

Nombre(s) Comdn(es): Charalito crema, tidewater silverside.
Notas Ecoldgicas: Se encuentra principalmente en zonas lénticas (orillas)
de substrato de arena-cieno, manto rocoso y grava. Especie tipica de

la regidn baja del rio.

FAMIL1A PERCICHTHY IDAE

Morone chrysops (Rafinesque, 1820). N= 3

Nombre(s) Comdn(es): Robalo blanco, white bass.

Notas Ecoldgicas: Colectada en zonas de corriente de fondo arena-cieno.




La distribucion de esta especie se confina a la regién de la boca del

rio.

FAMILIA CENTRARCHIDAE

Chaenobryttus (= Lepomis) gulosus (Cuvier y Valenciennes, 1829). N= 2

Nombre(s) Comin(es): Encontrada en remansos someros y aislados entre sf,

de fondo rocoso (tipo '‘'lajas').

Lepomis cyanellus (Rafimesque, 1819). N= 10

Nombre(s) Comin(es): Mojarra verde, green sunfish.
Notas Ecoldgicas: Habita en zonas lénticas someras y con vegetacién tipo
Nitella sp. y Typha sp., en substratos de manto rocoso y grava-cieno.

Distribulda a lo largo de todo el rto.

Lepomis machochirus (Rafinesque, 1819). N= 1252

Nombre(s) Comin(es): Mojarra azdl, mojarra de oreja azdl, blue-gill.

Notas Ecoldgicas: Tipica de remansos de mediana a poca profundidad, como
en orillas, recodos y dreas con vegetacion de Nuphar sp., Nymphaea
sp. y Nitella sp. El tipode fondo donde se encontré varta de arena-
cieno, manto rocoso y grava. Especie ampliamente distribuida en todo

el rio.

Micropterus salmoides (Lacépede, 1802). N= 218

Nombre(s) Comun(es): Robalo, lobina negra, largemouth bass.
Notas Ecolégicas: Se encuentra en zonas de remanso y corriente de todo ti

po de substrato. De amplia distribucién local en el rio.

Pomoxis annularis (Rafinesque, 1818). N= 25

Nombre(s) Comin(es): Robaleta, white crappie.

Notas Ecolégicas: Habita en zonas lénticas de fondo arena-cieno, grava y
manto rocoso. Esta éspecie es comdn encontrarla en la regidén cercana
a la desembocadura, aunque un solo ejemplar fué colectado en la loca-
lidad de Pargs, N. L.

22
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FAMILIA SCIAENIDAE

Aplodinotus grunniens (Rafinesque, 1829). N=6

Nombre(s) Comdn(es): Besugo, freshwater drum.
Notas Ecolégicas: Caracteristica de habitats l1énticos (remansos profundos
y abiertos) con fondo tipo arena-cieno y grava-cieno. Con distribu-

cion discontinua a lo largo del rio.
FAMILIA CICHLIDAE

Cichlasoma cyanoguttatum (Baird y Girard, 1854). N= 417,

Nombre(s) Comin(es): Mojarra copetona, mojarra tropical , Texas cichlid.
Notas Ecoldgicas: Habita generalmente en zonas de remanso de abundante --

vegetacion (e.g. Nuphar, Chara, Nitella, Utricularia, Nymphaea) , y de

fondo tipo variable (arena, cieno, grava, manto y conglomerado roco-

so). Con amplia distribucion local en el rio.

Tilapia sp. N =57

Nombre(s) Comun(es): mojarra africana, tilapia.

Notas Ecoldgicas: Habita principalmente remansos con vegetacidn abundante
y de fondo arena, grava, cieno y manto rocoso. Distribuida a lo largo

de todo el rio.

FAMILIA MUGILIDAE

Agonostomus monticola (Bancroft, 1836). N= 2

Nombre{s) Comin(es): lisa, mountain mullet.
Notas Ecoldégicas: Colectada abajo de la cortina de la Presa Pards, en una
zona de tipo léntico y somera, y en vegetacién consistente de Nuphar,

Nymphaea , Juncus, Eleocharis, Scirpus, Cyperus y Ultricularia. Esta

especie ha sido encontrada sélamente en la parte media del rio, en la

localidad antes mencionada.

ti. Distribucicdn local

La distribucién local de las especies icticas en el canal principal -
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TABLA I - DISTRIBUCION LOCAL DE LAS ESPECIES ICTICAS
EN EL RIO ALLAMO, SUB-CUENCA DEL RIO BRAVQO, MEXICO.

v LOCALIDADES DE COLECTA
ESPECIES PARTE BAJA PARTE MEDIA PARTE ALTA

1123456 |7 8 9l0(11|i2li3]14 15

X X ' X

LEPISOSTEUS OCULATUS
LEPISOSTEUS OSSEUS
LEPISOSTEUS SPATULA
ANGUILLA ROSTRATA X
~ DOROSOMA CEPEDIANUM
DOROSOMA PETENENSE
ASTYANAX MEXICANUS
CYPRINUS CARPIO
HYBOPSIS AESTIVALIS
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de la cuenca del Rfo Alamo es presentada en la Tabla I|. Aqul es evidente
un marcado patrén de diferenciacidn distribucional de las especies a tra-
vés del rfo. Esta zonacién distribucional estd representada por formas -

confinadas a la parte baja del rio, tales como: L. osseus, L. spatula, D.

petenense, H. aestivalis, P. vigilax, M. congestum, |. furcatus, C.

variegatus, F. grandis, M. beryllina, M. chrysops y Ch. gulosus; formas -

con distribucion limitada a la parte alta del rio, como: A. rostrata, N.
cf. buchanani y P. mexicana; otras especies como P. olivaris y A.
monticola estdn limitadas a la porcién media del rfo, y finalmente for-

mas de amplia distribucion local, tales como: L. oculatus, D. cepedianum,

A. mexicanus, Cyprinus carpio, N. amabilis, N. lutrensis, |. punctatus,

G. affinis, L. cyanellus, L. macrochirus, M. salmoides, P. annularis, A.

grunniens, C. cyanoguttatum y Tilapia sp.

11l. lIctiogeograffia.

En la Tabla 2 se presenta la clasificacidn zoogeogrdfica de tas espe-
cies fcticas del Rfo Alamo. Aqui es notable la gran dominancia de formas
nortefias (nedrticas) representada por 20 especies; en menor proporcién se
encuentran formas (8 especies) de afinidad neotropical , y un total de 6 -
especies exdticas al sistema.

Por otra parte, también en la Tabla 2 se incluye la clasificacidn eco
16gica de la fauna Tctica del Rio Alamo, donde se registré un total de 18
formas primarias, 9 secundarias, 4 vicarias, y un sélo caso para las cate
gorTas ecoldgicas de diadromas, complementarias y esporddicas; las prime-
ras dos categorias son de estirpe dulceacuicola y el rest6 son de origen

S derivacién marina.

DISCUSION Y CONCLUSIONES.

De las 34 especies de peces registradas para el Rio Alamo, subcuenca
del Rfo Bravo, México, 18 son nuevos registros para el drea (13 nativas y
5 exdticas). La composicidn faunistica del Rfo Alamo es muy similar a la
reportada para los sistemas Rio Salado (Guerra, 1952; Smith y Miller,
1986) y Rio San Juan (Contreras, 1962, 1967).

Es evidente en la parte baja del rfo (desembocadura y &reas proxima-

les) el gran numero de especies caracteristicas de la ictiofauna del Rio
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Bravo (Trevifo-Robinson, 1959; Edwards y Contreras, 1982; Smith y Miller
1986); la presencia de estas formas dentro del Alamo se debe posiblemente
a las caracteristicas ecoldgicas de esta porcién hidrolégfca (gran caudal)
que favorece la entrada de especies tipicas de ''gran rio'.

Aunque es obvia la relacion nedrtica de la ictiofauna del Rio Alamo ,
dada por la gran representacidn de elementos de afinidad nortera (20 es-
pecies), algunas especies (8) son representantes neotropicales, siendo -

de interés notable el caso de Poecilia mexicana. Esta especie cuya pobla

cién confinada a una localidad de la parte alta del rfo, representa el --
registro mds nortefio de la distribucién de esta especie; ya que Miller --
(1983) marca el 1imite distribucional m&s nortefo hasta el Rfo San Juan -
en Nuevo Ledn. Aunque Contreras (1967) lo reportd en el Rio Alamo.

Por otra parte de gran interés ecoldgico representa el hallazgo de --
una poblacidn aislada en la parte alta del rlo del ciprinido Notropis cf.
buchanani, siendo esta especie caracteristica de habitats de gran rfo - -
(Trautman, 1957) , y parte de la fauna caracteristica del bajo Rio Bravo -
(Smith y Miller, 1986).

De especial interés es la distribucidn de Notropis amabilis y N.

Jutrensis dentro del rio Alamo, N. amabilis se distribuye de la parte al-
ta a la parte media del rio, en cambio N. lutrensis se distribuye de la -
parte baja a la parte media. Ambas especies se traslapan distribucional-
mente en dos localidades de la parte media del rio (E1 Barro y Pards), -
siendo dominante en El Barro N. lutrensis y en Pards N. amabilis, posi-
blemente representa un caso de exclusién competitiva.

Aunque ecoldégicamente la ictiofauna del Rio Alamo estd compuesta de -
especies propiamente de origen dulceacuicola en su mayor parte (18 prima-
rias y 9 secundarias), una menor proporcidn corresponde a formas de deri-
vacidn marina, de las cuales seis son de tipo vicaria y s6lamente una es-
pecie para las categortas ecoldgicas de diadroma, complementaria y espo-
rddica. Estas especies de estirpe marina son en su mayoria formas proce-
dentes vfia Rfo Bravo, las cuales han sido reportadas a penetrar gradual -
mente el bajo Rio Bravo, debido al salamiento de esta regién causado por
las actividades antropogénicas (Rodriquez, 1976; Edwards y Contreras,

1982).
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Apéndice 1. Lista de localidades de colecta en el Rlo Alamo, subcuenca -

10.
11.

*12.
13.

del Rio Bravo. México. Un asterisco (*) indica las localida-
des que fueron muestreadas bimestralmente durante Marzo 1981~

Febrero 1982.

E1 Saladito (arroyo) , 4 km. SE Cd. Mier, Tamps. (N 26°2L4' y W 99°
07').

Desembocadura, 5.2 km. E Cd. Mier, Tamps. (N 26°25'34"" v W 99°06'
Ly,

Ciudad Mier, 300 m. E Cd. Mier, Tamps. (N 26°25'32'"" y W 99°08'33")
Paso del Cdntaro, 3.9 km. N Cd. Mier, Tamps. (N 26°27'06" y W 99°
09'10").

Las Blancas, 9.4 km. W Cd. Mier, Tamps. (N 26°25'58" y W 99°10"
45 .

Pasito Nuevo, 19.1 km. SW Cd. Mier, Tamps. (N 26°23'28" y W 99°15!'
37') .

Las Anacuas, 26 km. W Cd. Mier, Tamps. (ca. Las Auras) (N 26°24"
17" y W 99°19'37").

El Barro, 11.7 km. SE Pards, N.L. (N26°28'35" y W 99°25'38").
Pards, N. L. 300 m. S Plaza municipal (N 26°29'45"" y W 99°31'34),
Presa Pards, 14 km. WSW Pards, N.L. (N 26°30' y W 99°34').

Ejido El Tanque, Pards, N.L. 18.2 km. W Pards (N 26°29'11"" y W 99°
39'04") .

Palo Alto, 50.3 km. E Sabinas Hdo., N.L. (N26°29'42"" y W 99°45'13")
Rancho Cantarranas, 43.3 km. E Sabinas Hgo., N.L. (N 26°29'22" y W
99°48'47").

La Soledad (rancho), 39.5 km. E Sabinas Hgo., N.L. (N 26°28'38" y
W 99°50'40'"),

Las Adjuntas, Vallecillo, N.L. (confluencia de los arroyos del Ma-

cho y Las Nueces), 1.5 km. S del km. 39 de la carr. Sabinas Hgo.-
Pards (N 26°28'38" y W 99°51'16').
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Apéndice 2. Material examinado.

Lepisosteus oculatus N =10

Desembocadura, UANL-4128; Presa Paras, UANL-1367; Rancho Cantarranas,
UANL-3868; La Soledad, UANL 3533, 3857, 4070.

I
—

Lepisosteus osseus N

Desembocadura, UANL-4178.

]

Lepisosteus spatula N
Desembocadura, UANL-4179,

Anguilla rostrata N =1

Palo alto, UANL 3988.

Dorosoma cepedianum N= 156

Desembocadura, UANL-4129; Ciudad Mier, UANL-3903, 3962, 4022, 4083, L4142,
4230; EI .Cd4ntaro, UANL-3909; Las Blancas , UANL-3916, 3971, 4032, 4094,
4150, 4242; Pasito Nuevo, UANL-3926; Las Anacuas, UANL-3980, Lo42 , 4101,
4194, 4249; E1 Barro, UANL-4050; Pards, UANL-4057, 4108; Presa Pards,
UANL-1409, 4222; La Soledad, UANL-4071, 4120, 4171, 4216, 4272.

Dorosoma petenense N=178
Desembocadura , UANL-3896, 3957, 4015, 4079, 4130; Ciudad Mier, UANL-4023.

Astyanax mexicanus N = 3564

Desembocadura, UANL-4016, 4080, 4131; Ciudad Mier, UANL-3963, 4024, 4084 ,
L1h3, 4184, 4231; E1 C4antaro, UANL-3910; Las Blancas, UANL-3917, 3972, --
4033, 4095, 4151m 4190, 4243; Pasito Nuevo, UANL-3928; Las Anacuas, UANL-
3932, 3981, 4043, 4102, 4195, 4250; E1 Barro, UANL-3938, 3989, 4051, 4200
4256; Pards, UANL-3945, 3995, 4058, 4109, 4157, 4205, 4260; Presa Pards,
UANL-1410; E1 Tanque, UANL-3951; Palo Alto, UANL- 3885, 4002, 4064 , 4115,
4165, 4212, 4266; Rancho Cantarranas, UANL-3869; La Soledad , UANL- 3858 ,
3878, 4009, 4072, 4121, 4170, 4217, 4273; Las Adjuntas, UANL-3874.

Cyprinus carpio N = 32

Desembocadura, UANL-4132; Ciudad Mier, UANL-4144; Las Blancas, UANL-3918,
403k, 43hL; Las Anacuas, UANL-4044 | 4251; Pards, UANL-4265; Presa Pards,
UANL-1411,

v Hybopsis aestivalis N =42
Ciudad Mier, UANL-4232; E1 Cdntaro, UANL-1758.

Notropis amabilis N =898

El Barro, UANL-3939, 3990, 4052, 4201; Pards, UANL-3946, 3996 , 4059, 4110,
4158, 4206, 4261; El Tanque, UANL-3952; Presa Paras, UANL-1412; Palo Alto,
UANL-3886 , 4003, L4065, 4267.
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Apéndice 2 (Cont.) Notropis lutrensis N= 6366

Desembocadura , UANL-3898 , 4133; Ciudad Mier , UANL-3904, 3964, 4025, L085,
4145 4185, 4233; El Cdntaro, UANL-3911; Las Blancas, UANL-3919, 3973,
4035 , 4096, 4152, 4191, L245; Pasito Nuevo, UANL-3927; El Barro, UANL-
3940, 3991, 4053, 4202, 4257; Las Anacuas , UANL-3933; 3982; 4045, 4103,
4196, 4252; Par&s, UANL-3946, 3997, 4159, 4207, L4262.

Notropis cf. buchanani N= 14

La Soledad, UANL-3879.

Pimephales vigilax N= 14

Desembocadura, UANL-3899, L4134, 4224; Ciudad Mier, UANL-4234; El C&ntaro,
UANL-1759.

Carpiodes carpio N= 33

Desembocadura , UANL-4135; E1 Cdntaro, UANL-3912; Las Blancas, UANL=-3920,
3974, 4036, 4153, L246; Presa Pards, UANL-1413,

Moxostoma congestum N= 3

Desembocadura, UANL-4225, Ciudad Mier , UANL-4026.

Ictalurus furcatus N=1

Desembocadura , UANL-4180.

Ictalurus melas N=2

Presa Pards, UANL-4223; La Soledad, UANL-427L4.

Ictalurus punctatus N= 2

Desembocadura , UANL-4017; Ciudad Mier , UANL-4086, 4235; Las Blancas, UANL
3921, 4037; Las Anacuas, UANL-3934, 3983; E1 Barro, UANL-3941; Pards,
UANL-4111, 4160; El Tanque, UANL-3953; Palo Alto, UANL-4116; La Soledad,
UANL-3870; Presa Pards, UANL-1415,

Pylodictis olivaris N=2
Presa Pards, UANL-1414; Las Anacuas , UANL-4104,

Cyprinodon variegatus N= 36
El Saladito, UANL-3891; Ciudad Mier, UANL-3905, 3965, 4236.

Fundulus grandis N=1
Desembocadura , UANL-4181.

Gambusia affinis N-1692

Desembocadura , UANL-3897 , 4081, 4136; Ciudad Mier , UANL-3906, 3966 , 4027,
4087, 4146, 4186, 4237; E1 Cantaro, UANL-3913; Las Blancas, UANL-3922,
3975, 4038, 4098, 4154, 4192, 4247; Pasito Nuevo, UANL-3931; Las Anacuas,




Apéndice 2 (Continuacisn).

UANL-3935, 3984, 4046, 4105, 4253; E1 Barro, UANL- 3942 , 3992, L4054 ,
4203, 4258; Paras, UANL-3948, 3998, 4112, 4161, 4208; Palo Alto, UANL-
3887, LOOL, 4066, 4166 , 4268; E1 Tanque, UANL-3954; La Soledad, UANL-
3859, 3880, 4010, 4073, 4122, 4172, 4218, 4275; Las Adjuntas, UANL-3875;
E1 Saladito, UANL-3892.

Poecilia mexicana N= 933

La Soledad, UANL-3860, 3881, 4011, 4074, 4123, 4173, 4219, 4276, 4199,

Menidia beryllina N= 22
Desembocadura, UANL-3900, 4018, 4137, 4227; Ciudad Mier , UANL-3907.

Morone chrysops N=3
Desembocadura, UANL-4182 , 4228; Ciudad Mier , UANL-4088.

Chaenobryttus gulosus N =2

El Saladito, UANL-389k,

Lepomis cyanellus N= 10

El Saladito, UANL-3893; Las Blancas, UANL-3976, 4039; Pards, UANL-4209;
Presa Pards, UANL-1419; La Soledad, UANL- 3864.

Lepomis macrochirus N= 1252

Desembocadura, UANL-3901, 3958, 4019, 4183, 4229; Ciudad Mier , UANL-3967
4028, 4089, 4147, 4187, 4238; E] Cantaro, UANL-3914; Las Blancas, UANL-
3923, 3977, 4040, 4155; Pasito Nuevo, UANL-3929; Las Anacuas, UANL-3936 ,
3985, Lok7, 4106 , 4197, 4254; EY Barro, UANL-3943, 3993, 4055, 4259; Pa-
rds , UANL-3949 , 3999, 4060, 4113, 4162, 4210, 4263; Presa Pards , UANL-
1418; EI Tanque , UANL-3955; Palo Alto, UANL- 3888, 4005 , Lo67 , 4117, 4167
4213, 4269; Cantarranas, UANL-3871; La Soledad, UANL-3865 3861, 3882,
4012, 4075, 4124, 4174, 4220, 4277; Las Adjuntas, UANL-3876.

Micropterus salmoides N= 218

Desembocadura , UANL-3959 , 4020; Ciudad Mier , UANL-3968 , 4029, 4090; Las
Blancas , UANL-3924; Las Anacuas , UANL-3986 , 4048; El Barro, UANL - 3994 ;
Pards, UANL-3950, 4000, 4061; Palo Alto, UANL-3889, 4006, 4068, 4118,
4168, 4214, 4270; Cantarranas, UANL-3872; La Soledad, UANL-3862, 3866 ,
3883, 4013, 4076, 4125, 4175, 4278; Presa Parads, UANL-1420.

Pomoxis annularis N= 25

Desembocadura, UANL-3902, 3960 , 4021, 4082, 4139; Ciudad Mier , UANL-3969
4091, 4188; Las Blancas, UANL-3978; Parss, UANL-4163,

Aplodinatus grunniens N=6

Desembocadura, UANL-4140, Ciudad Mier, UANL-4239; Presa Pards, UANL-1421
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Apéndice 2 (Continuacién).

Cichlasoma cyanoguttatum N= 417

Desembocadura, UANL-3961, 4141; Ciudad Mier , UANL-3908, 3970, 4030, 4092,
4148 , 4240; E1 Cantaro, UANL-3915; Las Blancas, UANL-3925, 3979, 4100,
4156 , 4193, 4248; Pasito Nuevo, UANL-3930; Las Anacuas, UANL-3937, 3987,
4o4k9 , 4107, 4198, 4255; El Barro, UANL-3944 | 4056 , b4204; Pards, UANL-4001
Lo62 , 4114, 4164, 4211, 426L4; Presa Pards, UANL-1417; El Tanque, UANL-
3956; Palo Alto, UANL-3890, 4007, 4069, 4119, 4169, 4215, 4271; Cantarra-
nas, UANL-3873; La Soledad, UANL-3863, 3884, Lo1k, 4077, 4126, 4177, - -
4221, 4279; Las Adjuntas, UANL-3877; El Saladito, UANL-3895.

Tilapia sp. N=57

Desembocadura, UANL-4183; Ciudad Mier, UANL-4031, 4093, 4149, 4189, 4241,
Las Blancas , UANL-4041; Pards, UANL-4063; Palo Alto, UANL-4008; La Sole-
dad, UANL-3867, 4078, 4127, L176.

Agonostomus monticola N= 2

Presa Pards, UANL-1L416.
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Update of Upper Rio Grande Fish Fauna, Colorado

Laurence D. Zuckerman and Robert J. Behnke
Colorado State University
Department of Fishery and wWildlife Biology
Fort Collins, Colorado 80523

The non-harvested fishes of the Rio Grande Drainage (Rio

Bravo del Norte) and the San Luis Closed Basin in Colorado are
relatively unknown. 1In 1782, Reverend Preacher Fray Juan Agustin
de Morfi under Governor Don Juan Bautista de Anza's 1779
expedition against the Comanches, described four types of fish

from the Rio Grande near its confluence with the Rio Conejos.
Jordan 1in 1889, followed by Ellis from 1912 to 1913, made the
earliest fish surveys of the Rio Grande in Colorado. Previous to
this study there were no systematic surveys for non-harvested
fishes from the San Luis Closed Basin. From 1980-1984, 38 fish
taxa 1including only ten natives were collected from the Rio
Grande Drainage and San Luis Closed Basin on the Rio Grande
Fishes Survey sponsored by the Colorado Division of Wildlife.
Only seven of the 15 fish families are native; with two,
Anguillidae and Acipenseridae, extirpated in Colorado.

Of the ten natives, only three are endemics. The endemic
fishes apparently have Colorado River affinities. The other
seven species have Mississippi-Missouri origins. In contrast to
the Upper Basin, endemics and fishes with Gulf of Mexico
distributions, many of which are secondarily freshwater species,
are much more important in the Lower Rio Grande. The Rio Grande
sucker (Catostomus plebeius), Rio Grande chub (Gila pandora), and
Rio Grande cutthreoat trout (Salmo clarki wvirginalis) have
declined dramatically, with the trout protected as state
threatened and the sucker proposed for protection by the Colorado
Division of Wildlife. The endemics have been greatly impacted by
habitat destruction, competition with non-native fishes, and
hybridization. The Rio Grande sucker, only found in two isolated
localities, hybridizes with introduced white sucker (Catostomus
commersoni) . In other parts of the San Luis Valley, the white
sucker has apparently displaced the native sucker in less than 30
years.
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) Edwards, Robert J. and Clark Hubbs
Pan American University and The University of Texas at Austin

TEMPORAL CHANGES IN THE GAMBUSIA HETEROCHIR X G. AFFINIS HYBRID SWARM
FOLLOWING DAM RECONSTRUCTION

The long occurring Gambusia hybrid swarm in Clear Creek, Menard County,
g Texas, involving the Endangered endemic Gambusia heterochir and G. affinis
| was monitored quarterly through 1983 following the repair and reconstruction
of the uppermost dam on Clear Creek in 1979.

! While the repaired dam now prevents the immigration by G. affinis into

| the upper spring pool inhabited by G. heterochir, the major result was a dramatic
> decrease in the incidence of hybridfzation in the upper spring pool and a

| moderate decrease in G. affinis abundance in this upstream environment.

Y Downstream popuigtions of these two Gambusia species appear to be hybridizing
| with greater frequency than in the uppermost spring pool, although at levels
considered less than in previous decades. The introduction of the coastal
cyprinodontid, Lucania parva, in the portion of Clear Creek below the uppermost
dam may be responsible for the observed increase in abundance of G. heterochir
at downstream spring-fed stations, presumably by interference competition with
G. affinis.

CAMBIOS TEMPORALES EN LA POBLACION HIBRIDA ENTRE GAMBUSIA HETEROCHIR X G. AFFINIS
DESPUES DE LA RECONSTRUCCION DE UNA PRESA EN CLEAR CREEK, TEXAS

G. affinis han ocurrido por largo tlempo en Clear Creek, un arroyo del condado
de Menard, Texas. La poblac1on hibrida entre esas dos especies fue muestreada
durante las cuatro estaciones de 1980 a 1983, después de la reconstruccidn de la
presa superior del arroyo, que tuvo lugar en 1979.

Mientras que la presa recientemente reconstruida evita la m1grac1on de
G. affinis hacia las lagunas de la parte superlor del arroyo habltadas por
G. heterochir, el resultado mis importante fué la dramdtica reduccidn de la
hibridacién entre ambas especies. Esta reduccidn en las hibridaciones se debe
quizé, a la reduccién moderada de G. affinis en este medio ambiente.

En la parte baja del arroyo, las dos especies de Gambusia parecen hibridizar
con mis frecuencia que en la parte superior, aunque a niveles mas bajos que en
décadas anteriores. La introduccidn del ciprinodontido de la costa, Lucania parva,

r Hibridos entre las especies Gambusia heterochir (en vias de extincidn) y

en la parte del arroyo situada bajo la presa superior podrfa ser responsable del
incremento de G. heterochir en lugares bajos del arroyo. Esto es debido probablemente
a una interferencia competitiva entre L. parva y G. affinis.
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Establishing Flow Requirements for the Fishes
Of the Virgin River

by Terry J. Hickman
Western Ecosystems
St. George, Utah

In early 1984 a five-year study was initiated on the fishes of the
Virgin River in Utah. One goal of this study was to establish flow
requirements for the six native fish species found in the Virgin River. Of
these six species, one, the woundfin (Plagopterus argentissimus), is listed
as an endangered species, and two ethers, Virgin roundtail chub (Gila robusta
seminuda) and Virgin spinedace (Lepidomeda mollispinis), are being considered
for listing as endangered species. The Virgin River is a very harsh environ-
ment for fish, exhibiting extreme variations in flow, turbidity, salinity and
temperature. From the 1850's (first white settlements) to approximately 1910,
the Virgin River in Utah underwent a dramatic change as a result of water
diversions and overgrazing by cattle and sheep. During the past 75 years
there have only been slight modifications to the Virgin River in Utah and the
fish present today appear to have adapted to the early environmental changes.

During periods of the year it is not uncommon to find portions of the
river virtually dry, with disjunct pools scattered throughout. Often the
temperatures in these pools approach 35°C. One 3 x 10 meter seine haul in
these pools can produce 1,000-3,000 fish, representing all six native species.
This "packing" of fish may last for a few weeks at a time. The fish exist
under these conditions until a flushing flow (flooding or irrigation return)
comes down the river and "cleans" out these pools. This is analogous, in
some respects, to a goldfish bowl which requires periodic changing of the
water to allow for survival. Survival of the native fish is tied very closely
to these flushing flows, without which, reproduction is inhibited, mortalities
occur and non-native species become established. Caution should be used so
that one or two flow figures are not established for the fish. (i.e. the
present flows established by the U.S. Fish and Wildlife Service are 80 cfs
from July - October and 120 cfs for the remainder of the year) Should this
be the case, water could be drawn down to these levels and the variability
of the system would be lost. Establishing flow criteria for the fishes of
the Virgin River should take into consideration measures needed to maintain
some semblance of the natural flow regime. This includes gathering infor-
mation on the timing, frequency and duration of the flushing flows.

It is anticipated that the results of this five-year study will‘
provide adequate information to establish flow requirements for the fishes
of the Virgin River.
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Establecimiento de Requisitos de Flujo
Por los Pescados del Rio Virgen

Al pr1nc1p1o de 1984, un estudio de cinco anos de los pescados en el

RT0 Virgen de Utah fué iniciado. Un objeto del estlidio era de establecer
los requisitos de flujo por las seis especies de pescados nativos situados
en el Rio Virgen. De las seis espec1es, solamente una, el woundf1n
(P]agopterus argent1ss1mus) estd registrado como un especie "puesto en
peligro," y dos mas, el Virgin roundtail chub (G11a robusta sem1nuda) y
Virgin spinedace (Lep1domeda mollispinis), estan en cons1derac1on por estar
"puesto en peligro.” ET R{o Virgen tiene un ambiente &spero por pescado -
1o cual exhibe variacifnes extremas en flujo, en contento de sal, en claro
de agua, y en temperatura.

JDesde los 1850 hasta aproximadamente 1910, el RT0 YJrgen de Utah
sufrid cambios dramaticos que resultaron por 1os d1vers1ones de agua y
demas1ado pastar de ganado Y, oveja. Durante los 75 afios pasados, hay habido
pequefio modificaciones al Rio Virgen en Utah y el pescado que hay ahora
aparece de haber adaptarizado a los cambios principios del ambiente.

Durante perfbdos del aho, no es diffcil hallar partes del rio casi seco,
con charcos separados y dispersado en todas partes. Muchas veces la
temperatura en estos charcos acerca 35 centigrado. Una redada de 3 x 10 en
estos charcos pueden produc1r mil a trés mil (1,000 - 3,000) pescados, que
representan todo los seis especies nativos. Este "empaqueteando“ de pescado
puede durar algunos semanas cada vez. Los pescados existgn con estas
condiciones hasta un flujo chorriando viene en el rio y 1impie 1os charcos.

Es como una vasija de pescado que necesita un camb1o de agua per1od1camente
para sobrevivir. Supervwvenc1a del pescado nat1vo es dependiente sobre estos
flujos chorriando, y sin To cual reproducidn estd inhibido, mor§§11dades se
occuren, y especies que no son nativos se establecen. Es necesario tener
cautela que no se establecen por los pescados solamente una o dos figuras

por flujo. (Tal como: 1los flujos de presente, establesado por el U.S. Fish
and Wildlife Service, son 80 cfs por julio hasta octubre y 120 cfs por el
resto del affo.) Si Este fufb el casg, agua podria estar sacado hasta estas
1lanuras y la habilidad por variaciBn en el sistema se p1er9g El
establecimiento de criterio de flujo por los pescados del Rio Virgen debe de
cons1derar medidas necesario por mantener un poco de un regimen f]ggo natural.
Este incluye obteniendo informacion de tiempo, frecuencia y duracion de los
flujos chorriando.

Esperamos que 1os resultados de éste estudio de cinco anos nos
proveemos con suf1c1ente informacion por establecer los requisitos de flujo
por los pescados del Rfo Virgen.

por Terry J. Hickman
Western Ecosystems
St. George, Utah
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DESCRIPTIONS OF SUBSPECIES OF
CUTTHROAT TROUT FROM THE ALVORD
AND WHITEHORSE BASINS, OREGON-NEVADA

Robert J. Behnke
Department of Fishery and Wildlife Biology
Colorado State University
Fort Collins, Colorado 80523

ABSTRACT

Cutthroat trout were first collected from the Alvord and Whitehorse
basins by Carl Hubbs and family in 1934. These collections represent two
distinct subspecies, indicating long isolation between the two contiguous
basins. The cutthroat trout is the only species of fish native to the
Whitehorse basin. The only non-trout species native to the Alvord basin
is an endemic chub, Gila alvordensis. Obviously, these basins have
experienced a long and virtually complete isolation from contiguous
drainages. The Alvord trout is extinct but the Whitehorse trout persists
in Willow and Whitehorse creeks, its original habitation, and has been
introduced into other small streams in both the Whitehorse and Alvord
basins. Formal descriptions of these two subspecies have been prepared
for submission to Copeia for publication.

T Y

Y U T W WY Y N I N




41

FISHES IN ARID LANDS - SUMMARY

John N, Rinne
U.S. Forest Service
Tempe, AZ 85282

The fishes of the Sonoran Desert region comprise a diverse and highly
adapted fauna. Because deserts are characterized by a lack of precipitation
and water in general, it appears paradoxical to suggest fishes as a resource
in these xeric areas. Except to the ichthyologist or fishery biologist, and
then mostly on a local level, this resource is little~knownand is unillustrated,
To attempt to improve these shortcomings, the fishes of the Sonoran Desert
regions (United States and Mexico) have been extensively photographed over the
past six years within the region depicted by the map. Two trips into Sonora
and Chihuahua were made in 1981 and 1982 to collect and photograph fishes.

Permits were graciously granted by the Departamento de Pesca in Mexico City.

A manuscript is now under review that will accompany the photos. The text
discusses deserts and their aquatic systems within geologic and recent time.
The majority of the publication will discuss the fish species occupying
respective habitats., In addition, the status of this remarkable fauna and
reasons for its drastic decline in many areas are discussed., The planned
publication will consist of more than 100 figures, half of which are color
plates of fish species and habitats. Selected references are included, as are
descriptive figure captions that supplement the text. Several outlets for
publication have been identified, and a portion of the copies are planned for

translation into Spanish, A 1986 publication date is likely,
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LOS PECES IN LAS TIERRAS ARIDAS - RESUMEN

John N, Rinne
UeSe Forest Service
Tempe, AZ 85282

los peces de la region desiertica Sonorense se constan de una fauna diversa
y muy adaptada. Ya que se caracterizan a los desiertos por la falta de precipi-
taciéh'y agua en general, parece ser paradéjico sugerir que los peces son un
recurso en estos areas xericos. Con excepcion de los ictiologos y los biglogos
pesqueros, y ésto de nivel local, se sabe muy poco de estos recursos. Tambien

se hace falta la ilustracion del recurso.

Para mejorar estos defectos, los peces de la region del desierto Sonorense
(de ambos México ¥y los Estados Unidos) han sido ampliemente fotografiado a
travez de los ultimos seis afios. La region del estudio se esté descrito en
el mapa. Se hicieron dos viajos a Sonora y Chihuahua en 1.981 y 1.982 para
colectar y fotografiar peces. El Departamento de Pesca de Mexico fue muy

amable en otorgar los permisos de colecta.

Un manuscrito que acompahara las fotografias ya estd bajo de revisidn.
Ex texto se trata del desierto y las sistemas acuaticas en el aspecto de tiempo
geologico y actual, La mayoria de la publicacion se tratara las especies de
pez que ocupan los habitats respectivas., Ademas, se discutira la condicion
de esta fauna notable y los motivos tras su disminucion en muchas areas.
La publicacion se constars de mas de cien flustraciones, la mitad de las cuales
son placas de color de especies de pez y los habitats. Se incluyen referencias
ademés de leyendas descriptivas que completan el texto. Se han identificado
varios posibilidades para publicarlo. Una porcidn de los ejemplares saldréan
en espanol. Es posible que salga el libro en 1.986,
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Food Partitioning Among Fishes of the Virgin River
James E. Deacon and Paul Greger

Food partitioning of one introduced and six native species of fish was
investigated from two different sites in the Virgin River. Replicate benthic
and drift samples from riffle areas indicated that chironomid and gimuliid
larvae comprised the major food base available to fish. gelectivity values
suggest that chironomid larvae Jere selected over simuliid larvae.

Stomach analysis revealed seasonal inter and intra-specific differences
in diets. Desert and flannelmouth suckers fed on a mixture of sediment,
detritus, filamentous algae and invertebrates. Intra-specific differences in
their diets suggest spatial separation of young and 0ld suckers in the
habitat. Roundtail chubs consumed largely Spirogyra spp- and diatoms. Speckled
dace, were strictly iusectivorous, consuming large numbers of small dipterans.

Spinedace and red shiners also consumed mostly insects. Woundfin were
omnivorous, consuming an array of benthic and drift animals and plant matter.

Food overlap among native fishes was often high and varied with season.
Tood overlap among woundfin and red shiner was much higher in disturbed parts
of the river than in more undisturbed segments. Food partitioning among fishes
is in part a reflection of habitat partitioning.
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Distribucién de alimentacion entre los peces del Rio Virgen en levsada
James E. Deacon y Paul Greger

Se efectud una investigacidn, en dos lugares del Rio Virgen, de 1a
distribucidn de alimentacidn de Seis especies de beces nativos y una especie
introducida. Muestras del bentos y de 1a superficie indican que la
alimentacion mds comin consistia en larvas de quironomid y simuliid, aquéllas
las predominantes.

Andlisis del contenido estomacal de varias especies revelan diferencias de
dieta, entre lasg diferentes ¢species y dentro de uns misma, que varfan segun
la estacidn del aro. Desert EEEKEEE v flannelmg&ﬁh_§pckers (catostomos) comfian
una mezcla de sedimentos, detritos, invertebrados Yy algas filamentosas. Dentro
de su bropia especie, 1las diferencias de dieta sugieren separacion espacial
entre suckers jovenes ¥y maduros. Los roundtail chubs (cachos) com{an en eran
parte Spirogyra Spp. y diatomeas. §£pckled\Dace (dardos), exclusivamente
insectivoros, consumian grandes cantidades de dipteros. Spinedace y red
shiners son también mayormente insectivoros. Los woundfin son omnfvoros;
consumian una variedad de animales del bertos y de 1l= Ssuperficie, ademds de
mateia vegetal.

Cgincidencias de dieta, a veces numerosas y variables segin la estacion del
ano, se observaban entre las especies nativas. Dichas coincidencias entre los
woundfin y red shiner se observaban mas en lugares de corriente rdpida que en
aguas tranquilas. La distribucion de alimentacion entre los peces estudiados
refleja, en parte, los variantes de habitacidn.
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An experimental analysis of variation in the breeding system of
pupfish (Cyprinodon)

Astrid Kodric-Brown, Department of Ecology and Evolutionary Biology,
University of Arizona, Tucson, Arizona, 85721

Abstract -- The breeding system of pupfish (9123129992) is

characterized by extreme variablility in male breeding behavior.
Experimental manipulations of three environmental parameters,

size of habitat, population density, and availability of
oviposition substrate, resulted in major changes in the breeding
system, Experiments took place in outdoor cattle tanks.

Manipulation of all three environmental variables resulted in
: both quantitative and qualitative changes in courtship,
aggression and spawning behavior of males. An analysis of
variance indicated significant direct effects as well as interaction
effects among all three variables on the behavior of males, size
of defended areas, and reproductive success. Large tanks with
populations at both high and low densities and limited
oviposition substrate supported a territorial breeding system.
g Reduction of the physical dimensions of the habitat and a
decrease in population size resulted in a change from

. territoriality to a dominance hierarchy, with corresponding
| changes in behavior of breeding males. Variance in male
. reproductive success, duration of courtship and aggression
' increased. Alternate male breeding strategies, such as

| satellites and sneak spawning were observed in treatments with
high population densities, and limited oviposition substrates.

Abstracto -- El sistema de reproduccion de Cyprinodon pecosensis
se caracteriza por una extremada variabilidad de 1la conducta
reproductiva de los machos. Manipulaciones experimentales de
tres variables ambientales, tamano del habitat, densidad de
poblacion y disponibilidad del sustrato para 1la oviposicion,
resultaron en cambios profundos en el sistema de reproduccion.
Los experimentos se llevaron a cabo en estanques a la intemperie,
permitiendo mantener a los poblaciones en estado seminatural.
Las manipulaciones de las tres variables provocaron cambios tanto
cuantitativos como cualitativos en 1a conducta de fertilizacion,
cortejo y agresividad de 1los machos. Un analisis de varianza de
los resultados mostro que hubo efectos directos muy
significativos asi como interacciones de los efectos de las tres
variables en la conducta de 1lo0s machos, tamano de las areas
defendidas y variabilidad en el exito reproductivo. Estanques
con poblaciones a altas y bpajas densidades ¥y sustratos para la
oviposicion limitados, desarrollaron sistemas de reproduccion
territoriales. Reducciones de las dimensiones fisicas del
nabitat (estanques pequenos) y decrementos en el tamano de las
poblaciones resultaron en cabios de sistemas territoriales y
jerarquias de dominancia, alterandose la conducta reproductiva de
los machos. La variacion en le exito reproductivo, la duracion
del cortejo y la agresividad de los machos se incremento.
Estrategias reproductivas alternativas tales como individuos
satelites e intruciones para 1la fertilizacion de los huevos
fueron observadas en 1los tratamientos con densidades de
poblaciones altas y sustratos de oviposicion limitados. ;

X
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Proc. Desert Fishes Council
San Luis PotosT, México.

NEW RECORDS AND NOTES OF EXOTIC FISHES IN NORTHEASTERN MEXICO:

Salvador Contreras Balderas

Laboratorio de Ictiologla

Escuela de Graduados en Ciencias Bioldgicas
U. AL N. L., Monterrey , México.

Recently an annotated list of introduced exotic fishes in freshwater of Mé&- :
xico appeared (Contreras and Escalante, 1984:102-130) , expanding the pre-
viously published list numbering 15 (Welcomme, 1981) to 5L (data to the end
of 1982). Since that paper was published, some new records of introduced --
fishes are additions to the list or new localities for known or suspected
exotics, in Chihuahua, Coahuila, Nuevo Ledn, Tamaulipas , and San Luis Poto-
sT.

CHIHUAHUA.
Rfo Bravo.- A survey of the Rio Bravo, searching for Notropis orca, revea- ’
led the presence of the clupeid Dorosoma petenense at Ciudad Judrez , Isleta
San Isidro and Millon. Formerly native in the area (Miller, 1982) , it is -
now exotic and common. Also present were the exotic catfish Ictalurus
natalis at Ciudad Judrez and Isleta, Roccus sp. and the Eastern cyprinid
form Pimephales vigilax perspicuus at Ciudad Judrez, Ysleta, and E1 Porve-
nir; Hubbs et al. (1977) reported the species , without mention of subspe-
cies. Most authors do not recognize these subdivisions, but the specimens
are sufficiently distinct from the native P. v. vigilax of the lower Rfo
Bravo, so recognition of both forms might be useful. One new exotic.

Rio Florido, Rio Bravo Basin.- The interesting endemic poeciliid Gambusia
hurtadoi of the Ojo Hacienda Dolores , Hubbs y Springer (1957) has escaped
the spring via irrigation ditches, and now occurs in the Rio Florido around
Jiménez. One specimen was collected in 1968, 2 in 1984, Of concern is the
possibility that the riverine fauna may also be reaching the spring rising
the risk of damage to the endemic fishes. New exotic.

COAHUILA.

El Carifo de 1a Montama.- Up to now, the poeciliid Xiphophorus gordoni
‘was known only from the spring system of Tia Tecla, Valley of Cuatro Cié-
negas Miller and Monckley (1963). It is considered an endangered endemic.
X. gordoni has been collected twice at E] Carifo, in 26-V-84 and 13-v -84,
Its presence seems due to the channelization of the springs , and it has
been possibly established in the river. New exotic,

Cafon de Arteaga.- The characid Astyanax mexicanus, UANL 5699 , and the
poeciliid Xiphophorus helleri UANL 5700, were not reported by Rodriguez
Gamez (1978) in his paper on the fishes of the valley of Saltillo, although
the swordtail has been known there since 1977. These species may represent
and added pressure on the endemic cyprinid Gila modesta and in all proba-
bility are introduced., the first of unknown procedence and purpose, the -
second from aquarium fanciers. New exotic and new locality, respectivelly.

Rio Salado at Don Martin Reservoir.- Numerous uncatalogued collections at
Don Martin reservoir contain high number of the atherinid Menidia beryllina:
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they may represent an introduction or a recent invader from the lower and
saltier waters of the river. It was not reported from Rio Salado by Val -
Guerra (1952). New record.

NUEVO LEON.

Rodrigo Gamez Reservoir.- The fish community of this reservoir , also call
ed La Boca, has been changing during the last L0 years as a result of --
impounding , fish planting , exotic weeds , and mismanagement. Qut of 13 na-
tive species (Contreras, 1975) , only 5 remain. The exotics , such as
atherinids Chirostoma spp. were introduced for fish production, the
poeciliid Gambusia affinis was probably accidentally released. The first
from an unknown source but reported as Pdtzcuaro, the second possibly in
a black bass, Micropterus salmoides , shipment from Tampico. The presence
of the Asiatic Cyprinid Ctenopharyngodon ‘della was recently reported --
(Contreras and Escalante, 1984); more recently the following species are
recorded: The clupeid Dorosoma petenense, UANL 5691, Poecilia reticulata,
Xiphophorus helleri, all tropical and the mainly marine atherinid Membras
martinica, UANL 5694, plus an unidentified species of Tilapia or similar.
It is surprising that Membras apparently is reproducing in the reservoir
(the smallest specimen collected is 29.1 mm.). Its nearest natural occu-
rrence is in the lower Rio San Juan, nearly 120 km. NE-ward, where it
seems to be a recent invader. Membras and Dorosoma are new exotics , the
others represent new localities only.

Manantial Casa Blanca or La Soledad.- This is an isolated spring 100 km.
NW of Monterrey, 0.5 km. SW of highway to Monclova. In 5-y-83 a collec-
tion produced the Poeciliids Xiphophorus variatus and Poecilia reticulata
both exotic plus the Characid Astyanax mexicanus , and the Cyprinid
Dionda episcopa, common nearby. Klaus Kallman addressed me to this new
Tocality. The nearest river flowing is more than 20 km. E-ward.

TAMAUL I PAS.

Rio Purificacidn at La Cruz.- In spite of relative intense collecting in
NE México , Campostoma anomalum has been known only as far south as the
Rfo San Juan, Rio Bravo. Hence its presence at La Cruz, on Rio Purifica-
cién (SCB 84-10 20-V11-84) was a surprise. It was not reported by Meek
(1904). A cursory examination does not allow to detect differences to the
nearby San Juan populations. |t may represent an accidental introduction
of unknown date and purpose. New locality.

SAN LUIS POTOSIL.

Mesquitic Reservoir.- Located along an interior basin, Mesquitic reser-
voir is 20 km. NW San Luis Potosi, on Hwy 49. No native fishes are known
here. Collecting yielded only Lepomis macrochirus and Micropterus
salmoides. New localities. ) - )

0jo de Agua de Venado.- The spring contains the endangered»goodeid
Xenoophorus exsul; downstream is a dam, and Micropterus salmoides occurs
below it, potentially endangering more the endemic. New locality.

La Media Luna.- This is a place of high endemism (Miller, 1943). | repor-
ted the presence of the endangered Tamesi endemic poeciliid Poecilia
latipunctata as part of DFC Annual Meeting Area Coordinator Report (Con-
treras, 1983). Since the presence of P. latipunctata, the population of -
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the endangered native goodeid Ataeniobius toweri has declined.

This report sustains the viewpoint that species kept within their original
distributional area or when expanding by themselves out of it may be defi-
ned as native, and when outside its evolutionary range as a consequence -
of mankind action be termed exotic, be it purposefull or accidental intro-
duction, or spontaneous expansion after it, or through channels, dams , and
other human works. Also, stresses that natives including the so called en-
dangered species may become pests when moved to other areas, and even --
endanger other fish species. Hence, some of the examples given here repre-
sent a live lesson of the natural meaning of native and exotic, as well of
what is known as equilibrium of nature.
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The Edwards Aquifer and Its Fauna,

Robert Hershler

Edwards Aquifer Research and Data Center
Southwest Texas State University

San Marcos, TX 78666

The Edwards Aquifer is located in south-central Texas. The aquifer
contains a large, diverse and endemic fauna of 32 troglobites including
four vertebrates. Much of the fauna was discovered by placing nets into
outflows of artesian wells and spring orifices., The use of this technique
has revealed the presence of a large fauna of snails of the family Hydrobiidae
(Gastropoda: Prosobranchia) in the Edwards Aquifer. Based on material
studied from 23 localities, three genera (all new) and nine species (seven
new) are recognized. The snails are minute (maximum dimension less than 2.5 mm),
unpigmented, and without eyespots. The Edwards Aquifer fauna is poorly known:
widespread use of the above sampling technique may yield additional new species.
The fauna will probably be negatively impacted by increasing mining and pollution
of groundwater.




51

El Edwards Aquifer y Su Fauna

Robert Hershler

Edwards Aquifer Research and Data Center
Southwest Texas State University

San Marcos, TX 78666

E!l Edwards Agquifer esta situado en la parte central del sur de Tejas.
Este contiene una grande, diversa y endémica fauna de 32 troglobites incluyendo
L vertebrados. El procedimiento empleado para descubrimiento de muchas de
estas especies fue la toma de ejemplos colocando redes en los desagues de posos
artesianos y los orificios de manantiales. El uso de ésta tecnica ha revelado
la presencia de una grande fauna de caracoles de la familia Hydrobiidae
(Gastropods: Prosobranchia) en el Edwards Aquifer. Basado en el material
estudiado en 23 localidades, 3 genera (todas nuevas) y 9 especies (7 nuevas)
son conocidas. Los caraccles son diminutos (dimension maxima 2.5 mm), sin
nigmentac*én ¥y sin ojo la fauna del Edwards Aquifer es poco conocida: diversas
aplicacidnes de la técnica de ejemplos mencionada producird muchas especies nuevas.
La fauna probablemente sera amenazada por el incremento del saque de agua y la
contaminacion.




A Preliminary Report on Parental Care in Cuatro Ciéﬁegas Cichlids
Marcie Friedman

Understanding the reproductive strategy of an organism is the
key to understanding its behavior and ecology. Such knowledge is
critical for protecting endangered species, for managing aquatic resources,
and for answering basic questions in biological research. The cichlids
of the Cuatro Cieﬁegas Basin in Coahuila, Mexico present an interesting
problem for study. My research focuses upon the system of parental care
used by Heroes minckleyi. Little is known about their life history and
behavior. This summer I worked in the Cuatro Ciéﬁegas Basin to
analyze parent-offspring interactions and to evaluate the suitability
of the area for a long term behavioral study. Observations were
made with basic snorkeling equipment using an underwater slate.
Preliminary findings suggest that H. minckleyi show female care for
free swimming fry, an unusual behavior for New World cichlids.

There are three important aspects in the formation of a system
of parental care. First is the mating system. In monogamous species,
both parents are potentially available for care of the young. In a
polygynous species, on the other hand, the males may not be able to
devote the same amount of care to each brood. A second important factor
involves the impact of the environment upon the system of parental care.
Within the Cuatro Cienegas Basin, there are a number of different types
of lagoons. These lagoons vary in physical and biological factors such as
water temperature, food availability, and predation pressure. In a lagoon
with high predation pressure, for example, guarding by both parents may
be necessary for the young to survive. Finally, evolutionary factors may
play a role. The cichlids of Cuatro Cienegas have different shapes and
different types of dentition, yet they appear to be a single species. It
will be interesting to determine if there are behavioral differences
among the morphs with respect to parental care. To summarize, three
important components which shape the system of parental care
include the mating behavior, the ecological variables, and the evolutionary
history of the organsim.

The region of Cuatro Cidnegas is a suitable si
research. The excellent water clarity provides a good environment for
making detailed behavioral observations and for using underwater
photography. The variety of lagoons makes it possible to perform
comparative studies. The Cuatro Cienegas Basin promises to be a
productive area for research into the factors which form and influence
parental care behavior.
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Las Mojarras de Cuatro Ciéhegas

Marcie Friedman

Las mojarras de el Bolson del Valle de Cuatro Ciénegas son Unicas.
Tengo mucho intere€s en el comportamiento de las mojarras sobre cuando
ellas cuidan de las crfas. FEstuve el verano pasado trabajando durante
dos semanas con el fin de examinar el sistema de cuidado, y dedujé'que
este proyecto de trabajo se realizard en un largo plazo. Las observaciones
fueron hechas con el equipo de buseo, Utilize una tabla y un lapiz graso,
para hacer estas observaciones bajo el agua.

Hay tres aspectos importantes que forman un sistema de comportamlento
de padres: primero, el sistema de reproduccion En especies monogamas
ambos padres pueden ayudar a cuidar las crias. Pero en especies poligamas,
algunos de los machos no pueden dar el mismo cuidado a todas las crfias.
Segundo, hay variacidn ecologlca, como por ejemplo factores fisico-quimicos,
temperatura, y alimentacidn. También hay factores bioldgicos tales como
la presidﬁ de los predatores. Esta pre51on puede dar forma a el sistema
de proteccidﬁ de ambos padres. Por ejemplo, en areas con pocos predatores
solamente se necesita el cuidado de un padre. Tercero, de la historia
evolutiva de Cuatro Ciénegas es importante. Nadie estd seguro de cuantas
especies hay de mojarras, porque las hay de muchas formas, tamanos,
inclusive hay diferencias en dientes y posiblemente se trate de una
misma especie. El1 comportamiento reproductivo sirve como un mecanismo de
aislamiento entre especies o bien es facil de distinguirse entre ellos. _
Seria interesante investigar las diferencias entre las areas de reproduccion
que existe entre las formas de estas mojarras.

Finalmente quiero mencionar que hay tres fuerzas selectivas que
forman el sistema de cuidado que son:
(1) El sistema de reproduccion
(2) 1Llas variables ecolééicas
(3) La historia evolutiva.

La regidn de Cuatro Ciénegas es un buen lugar para estudiar las
actividades de cuidado. E1 agua es muy clara y es facil hacer observaciones
con detalles, se puede sacar [otos y peliculas bajo el agua. Lamb;cu es
posible acercarse a las especies sin molestarlas. Voy a hacer mis trabajo
en Cuatro Ciénegas en el futuro.

Muchas gracias a las estudiantes de la Universidad de Nuevo Leon
para su ayuda con este resumen.
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BIOGEOGRAPHY OF REPTILES OCCUPYING HABITAT ISLANDS

IN WESTERN ARIZONA: A DETERMINISTIC ASSEMBLAGE

_ 1 2 ‘ 3
K. Bruce Jones, lLauren P. Kepner, and Thomas ¥. Martin

1 Bureau of Land Management, Phoenix Training Center,

e
5050 N. 19th Ave, Suire 300, Phoenix, AZ 83015
2 Arizona CGawe and Fish Dent., 2222 W. Greemwav
Phoenix, AZ 853023
3 Department of Zoology, Arizona State University

Tempe, AZ 853287
SUMMARY. Island size, habitat heteroseneitv. and distance iron maior
("mainland") stands of habitat were examined relative to composition and

number of coexisting reptile species deper
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Observaciones Preliminares sobre Domesticacidn vy Reproduccidn de Cyprinodon
alvarezi y Megupsilon aporus.

Arcadio Valdéz Gonzilez

Luis M. Sotelo Landa

Subdireccidn de Postgrado

Facultad de Ciencias Bioldgicas
Universidad Autdnoma de Nuevo Ledn.

RE S UMEN

Estas dos especies han sido encontradas en un manantial en estado de
desecacidn avanzado, localizado en el Ejido El Potosi, municipio de Galeana
en el sur del estado de Nuevo Ledn, México.

Esta regidn cuenta con un sistema de irrigacidn a base de bombeo de po
zos profundos cerca de manantiales donde habitan estos peces, por lo que =l
futuro de estos manantiales vy sus especies endémicas es incierto.

Mantenerlos en el laboratorio ha resultado un tanto problemdtico debi-
do a que en su estado natural actual se encuentran altamente parasitados -~
por Ichthyophthirius multifiliis, adem3s de bacteriosis aguda y anemia avan
zada, -

Actualmente, tanto en Cyprinodon alvarezi como en Megupsilon aporus ha
sido posible inducir su reproduccidn mediante manejos de alimentacidn vy tem
peratura, obteniendose de esta manera datos importantes sobre los periodos
de incubacibn y desarrollo temprano.

Se han obtenido alevines de Cyprinodon alvarezi, los cuales fué posi--
ble llevar hasta el estadio reproductor y obtenerse una segunda generacidn
de laboratorio mucho mas numerosa, lograndose asi determinar las técnicas -
apropiadas para su reproduccidn en cautiverio, esto da las bases suficien—-
tes para garantizar el manejo y supervivencia de esta especie en condiciones
controladas, quedando pendiente un estudio especial para lograr resultados
similares en Megupsilon aporus, y de este modo contribuir a evitar la extin
ci8n de estas dos especies cndémicas de Nuevo Ledn.

ABSTRACT

Both species have been colected in a drying spring in Ejido El Potosi,
Yfunicipio de Galeana, Nuevo Leon, Mexico.

This southern region of Nuevo Leon now counts with an advanced irriga
tion complex with o deep well pomping system which sets these springs and
its endemisms in a very uncertain future.

Keeping these species in the laboratory condition was troublesome at
the begining since the fish were highly parasicized by Ichthyophthirius
multifiliis and bacterias, besides an advanced state of anemia.

Ve have managed C. alvarezi and M. aporus to reproduce by food and
temperature management, obtaining information about incubation require-~
ments and early development.

C. alvarezi has been managed to produce a second generation at labo-
ratory conditions, developing appropiate techniques for its culture provid
ing enough basis to insure its survival under controled conditions, M.
aporus remaines to be better understood in order to develop appropiate
culturing techniques and on this way help these species which are endemic
and only representatives of the native fish fauna of Nuevo Leon, in the
area from become extinct.

Desert Fishes Council, 16a. Reunién Anual (1984), San Luis Potosi, S.L.P.




FISH SLOUGH AREA OF CRITICAL ENVIRONMENTAL CONCERN

Terry Russi
Bureau of Land Management

Fish Slough (Inyo and Mono counties, California) was identified as an
Area of Critical Environmental Concern in 1982 by the BLM Benton/Owens Valley
Management Framework Plan, Step 3 Decision, A unique desert wetland, Fish
Slough provides critical habitat for the federally listed endangered Owens
pupfish (Cyprinodon radiosus). It also provides protected habitat for three

other species of fishes unique to the Owens Valley: Owens tui chub (Gila bicolor

J
J
Bishop, CA 93514 j

snyderi), Owens sucker (Catostomus fumeiventris), and the Owens form of speckled

dace (Rhinichthys osculus ssp.). Unique plant species include the Fish Slough

milkvetch (Astragalus lentiginosus piscinensis), Astragalus argophyllus,

Calochortus excavatus, Centaurium namophilum, Dodecatheon pulchellum,

Fimbristylis thermalis, and Spartina gracilis. An undescribed species of mollusc,

the Fish Slough snail (Fontelicella sps) is known to occur there, The abundance
of wetland/riparian vegetation immediately adjacent fo rocky cliffs and the
desert shadscale scrub community demonstrates the uniqueness of the area.

Vehicle use, livestock grazing and exotic species management will be implemented
to continue the basic ecological integrity of the area. Paleontological and
archeological research will be encouraged within the area, Protective management

of the Fish Slough watershed and aquifer are of fundamental importance to insure

stability of natural resources dependent on continued water flow,
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FISH SIOUGH: AREA DE PREOCUPACION CRITICO AMBIENTAL

por

Terry Russi
BOL.MO
Bishop, CA 93514

Una cenegal desiertico ﬁnico, Fish Slough provee habitat critico para

arriesgado Owens pupfish (Cyprinodon radiosus) que se encuentra sobre la

lista federal de especies arriesgados. Tambien provee habitat protegido para
tres otras especies de peces {nicos al valle de Owens: Owens tui chub (Gila

bicolor snyderi), Owens sucker (Catostomus fumeiventris), y Owens dace

(Rhinichthys osculus ssp.); tambien Fish Slough milkvetch (Astragalus
lentiginosus piscinensis), Astragalus argo hyllus, Calochortus excavatus,
Centaurium namophilum, Dodecatheon pulchellum, Fimbrystilis thermalis,

and Spartina gracilis. Se sabe que una especies indescripto de moluscos,

el Fish Slough snail (Fontelicella sp.) se encuentra alli.

La abundancia de la vegetacién del cenegal y del riberenio que esta
inmediatamente adjacente a los acantilados rocosos y la comunidad de desert

shadscale (Atriplex) demuestran la unicidad del area.

Sé implement&réh un programa de supervision en cuanto al uso vehicular,
el apacento de ganado ¥y la introducciéh de especies exdticas para continuar
la integridad ecologica basico del area. Cuatro sitios arqueoldgicas de los
indios norteamericanos se hallen dentro del area. Por lo tanto, se alentara
investigaciones paleontolégicas y arqueolégicas en el area. El manejo
protectiva de la cuenca colectora y la capa aqu{fera es de importancia
fundamental para asegurar la estabilidad de los recursos naturales que‘dependen

sobre el flujo continuo de aguae

Se ha delineado tres zonas de manejo dentro del area de preocupacion
L] -
critico. Estos se basan sobre las caracteristicas comunes de los recursos,

la demanda para los recursos ¥ las necesidades especiales de manejo.
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Proc. Desert Fjishes Council.
San Luis Potosi , México.

LISTA ANOTADA DE ESPECIES DE PECES MEXICANOS EN PELIGRO O AMENAZADOS DE
EXTINCION.

Salvador Contreras Balderas
Escuela de Graduados

Fac. de Ciencias Bioldgicas , UANL.
Monterrey , México.

México es el dnico pals de Norte América que no ha desarrollado una lista
oficial de especies de peces (U otros organismos) en peligro de extincién,
a pesar de haberse publicado varios trabajos donde se demuestra que la ic-
tiofauna estd en malas condiciones. Por ésta razén se ha considerado conve
niente recopilar la presente lista provisional , equivalente en su intencign
a lds que se conocen para Estados Unidos , Canadd, o la Unisn Internacional
Para la Conservacién de la Naturaleza y sus Recursos.

Existen grandes dificultades para desarrollar una lista Oficial Mexicana -
que equivalga a las mencionadas arriba , por la insuficiencia de conocimien
tos faunisticos , ecoldgicos y de monitoreo adecuados , que arrojen luz so-
bre el tema, y por la falta de legislacicon especifica. Hasta la fecha se -
conoce una relacidn de especies y dreas criticas en zonas &ridas (Contre-
ras, 1969) , andlisis cualitativos de la degeneracidn de 1a ictiofauna en -
zonas dridas (Contreras , 1974) y semiaridas (Contreras , 1975) , y numerosas
tablas de retrogresicdn cuantitativa de comunidades con intento de explica-
ciones causales de la pérdida de recursos (Contreras 1975; Contreras , Lan-
da, Villegas y Rodriguez, 1976; Medina y Sanchez, 1977). La primera lista
provisional fu€ muy extensa y estd incluida en un informe de ecologia e --
impacto ambiental de obras hidrdulicas (Contreras, 1975) , pero fuédepurada
para un informe de la American Fisheries Society (Deacon , Kobetich, Williams
y Contreras 1979) | luego una lista presentada al VI Congreso Nacional de -
Zoologia y ahora a Ia presente lista, la cual contiene:

a) Numerosas especies endémicas , con requerimientos ecoldgicos estrechos , vy
b) algunas especies de amplia distribucidn o tolerancia. La declinacidn de
las primeras es extendible como resultado de un cambio rdpido aun ante al-
teraciones ambientales Pequefas , pero las segundas deben estar respondiendo
a cambios masivos o a factores todavia no examinados,

Esta cuarta lista provisional cubre todo México, con ciento catorce (114)
especies y subespecies; indica que se requiere con urgencia de datos deta-
1lados y abundantes de campo , investigados con planteamientos especificos
derivados de la experiencia actual , que cuando se realicen podrdn originar
una lista firme, ast como un mejor entendimiento de la realidad ambiental
nacionatl.
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LISTA DE ESPECIES

Familia SALMONIDAE

I Salmo nelsoni (Evermann)

V Salmo chrysogaster Needham y Gard

Familia CHARACIDAE

] Astyanax mexicanus ssp.

V Astyanax sp. A. (Contreras y Aguilar)

V Astyanax sp. B. (Lozano y Contreras)

Familia CYPRINIDAE

£ Campostoma ornatum

Gila ditaenia Miller

Vv
E Gila elegans Baird and Girard
v

Gila modesta (Garman)

| Gila ca. modesta

V Gila nigrescens (Girard)

V Gila purpurea (Girard)

I Gila ca. robusta

Gila sp. A.

Gila sp. B.

Agosia chrysogaster Girard

Tiaroga cobitis Girard

Notropis lutrensis formosus(Girard)

E
E
V
V  Rhinichthys osculus (Girard)
E
U
u

Notropis 1. santamariae Evermann y

Goldsborough.
E Notropis panarcys Hubbs y Miller

E Notropis sp. A.
Notropis sp. B

E Notropis orca (Cope)

E Notropis xanthicara Minckley y Little

i Notropis aguirrepequefoi Contreras vy

Rivera.

E Notropis bocagrande Hubbs y Miller

V Notropis imeldae Alvarez y Cortez.

V  Notropis moralesi De Buen

Sierra San Pedro Martir, BCN.

Sierra Tarahumara, Dgo.

Cuatro Ciénegas , Coah.
Rio Tamazulapan, Oax.

Pénjamo , Chis.

Rfo Conchos , Rfo Yaqui.
Rfo Magdalena, Son.

Rio Gila, Son.
Saltillo Valley, Coah.
fturbide, N. L.

Rio Casas Grandes , Rio Santa
Marfa, Rfo Patos, Chih.

Rio Sonora, Rio Yaqui , Son., Chih.
El Salto, Dgo.

Parras , Coah.

Parras , Coah.

N Son.

Rio Gila, Son.

Rio Gila, Son.

Rio Casas Grandes , Rio Patos, Chih.

Rfo Santa Maria, Chih.
Rio San Pedro, Chih.
Rfo Conchos , Chih.

Rio Nazas y Aguanaval.
Rio Bravo.

Cuatro Ciénegas , Coah.

Rio Soto La Marina, Tamps.
O0jo Solo, Chih.
Rio Verde, Oax.

Rio Tepelmeme , Oax.
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E Evarra tlahuacensis Meek. Tl&huac , Valle de México.
E Evarra eigenmanni Woolman Valle de México.
E Evarra bustamantei Navarro Valle de México.
E Dionda diaboli Hubbs y Brown NE Coah.
E Dionda episcopa ssp. Cuatro Ciénegas , Coah.
V Dionda episcopa ssp. Rio Nazas, Dgo.
E Dionda episcopa punctifer (Garman) Saltillo valley, Parras, Coah.
E Dionda episcopa ssp. Rio Mezquital, Dgo.
E Dionda mandibularis Contreras vy
Verduzco. Rfo Verde, S.L.P.(Media Luna, Cerritos)
V. Dionda dichroma Hubbs y Miller Media Luna, Rfo Verde, S.L.P.

Familia CATOSTOMIDAE

E Catostomus insignis (Baird y Girard) RTo Gila, Son.

E Catostomus wigginsi Herre y Brock Rio San Miguel , Rio Sonora, Son.
V  Catostomus conchos Meek Rio Conchos, Rio Yaqui Alto

I Catostomus bernardini Girard Son.,

I Catostomus sp. (Miller) Rio Tunal , Dgo.

V. Catostomus sp. (Miller) Rio Yaqui , Chih. Alto.

I Cycleptus elongatus (Le Sueur) Rfo Bravo.

V  Xyrauchen texanus Rto Colorado.

Familia ICTALURIDAE

E Prietella phreatophila Carranza Subsuelo, cerca de Mizquiz, Coah.
I lIctalurus australis- (Meek) Rio Pdnuco Alto.

I lctalurus mexicanus (Meek) RTo Pdnuco Alto.

I Ictalurus pricei (Rutter) Rfo Yaqui.

Familia PIMELODIDAE

I Rhamdia guatemalensis depressa

Barbour y Cole. Cenotes , Yuc.
V. Rh. g. decolor Hubbs Motul , Yuc.
V. Rh. g. stygaea Hubbs San Isidro, Yuc.
V. Rh. g. sacrificii Barbour y Cole Chihén ltzd, Yuc.
V. Rh. reddél]i Miller Cueva del Nacimiento, Rio San Antonio
Oax.

Familia BROTULIDAE.

E Typhliasina pearsei (Hubbs) Balaam Canché y Pochote, Yuc.
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Familia CYPRINODONTIDAE

E
v
E
v
v
Vv

mom < << <

< m m m m

‘maya Humphries y Miller

simus Humphries y Miller

sp. ca. C. variegatus)

pachycephalus Minckley vy

Cualac tess

Cyprinodon alvarezi Miller
Cyprinodon macrolepis Miller
Cyprinodon verecundus Humphries
Cyprinodon beltrani Alvarez
Cyprinodon
Cyprinodon labiosus Humphries vy
Miller
Cyprinodon
Cyprinodon m. macularius Baird y
Girard
% Cyprinodon sp. (ca. C. alvarezi)
Contreras y lLozano.
Cyprinodon variegatus ssp.
(Contreras)
Cyprinodon
Cyprinodon bifasciatus Miller
Cyprinodon atrorus Miller
Cyprinodon meeki Miller
Cyprinodon
Minckley.

ellatus Miller

Lucania int

erioris Hubbs y Miller

Megupsilon

aporus Miller y Walters

Rivulus rob

ustus Hubbs y Miller

Fundulus 1i

ma Vaillant

Familia GOODEIDAE

E
E
v
v
v
E
E

Ataeniobius

toweri (Meek)

Characodon

lateralis (Gunther).

Xenoophorus

Potost , N. L.

0jo Hacienda Dolores, Chih.

Chichankanab, Q.R.
Chichankanab, Q.R.
Chichankanab, Q.R.

Chichankanab , Q.R.
Chichankanab, Q.R.

NW Son. , NE. B.C.N.
Valle de Sandia, N. L.

islas Mujeres, Yuc.
Cerca de Linares, N. L.
Cuatro Ciénegas , Coah.
Cuatro Ciénegas , Coah.

Rfo Mezquital , Dgo. Alto.

Ojo de San Diego, Chih.
La Media Luna, S.L.P.
Cuatro Ciénegas , Coah.
Potosi , N. L.
Coatzacoalcos.

Loreto, Baja California.

La Media Luna, S.L.P.
Rfo Mesquital, Dgo. Alto.

captivus captivus (Hubbs) Jesus Maria, S.L.P.

Xenoophorus
Xenoophorus

Ameca splen

c. erro Hubbs y Turner.

c. exsul Hubbs vy Turner.

dens Miller

Santa Maria, S.L.P.
Venado y Moctezuma, S.L.P.

Rio Ameca, Jal.

Girardinichthys viviparus Bustamante Valle de México.

Se conocen tres poblaciones , posiblemente subespecies.
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I Skiffia francesae Kingston

E  Hubbsina turneri De Buen

I Goodea gracilis Meek

Familia POECILIIDAE

V. Poecilia sulphuraria (Alvarez)

I Poecilia latipunctata Meek

I' Poecilia velifera ssp. (Contreras)

} Gambusia puncticulata ssp. (Con-

treras).

Gambusia alvarezi Hubbs y Springer

Gambusia sp. (Contreras)

Gambusia longispinis Minckley

<. m m m m

Poeciliopsis occidentalis

sonoriensis. (Girard)

m

Xiphophorus couchianus (Girard)

E  Xiphophorus gordoni Miller y

Minckley
E Xiphophorus sp.

V. Xiphophorus clemenciae Alvarez

Familia ATHERINIDAE

E  Poblana a. alchichica De Buen

E Poblana ferdebueni Solérzano y

LSpez.

E Chirostoma bartoni Jordan y Ever-

mann

Familia SYNBRANCHIDAE

E Furmastix infernalis (Hubbs)

Familia CENTRARCHIDAE

I Lepomis megalotis ssp.

I Micropterus salmoides ssp.

Gambusiahurtadoj Hubbs y Springer

Rio Teuchitldn, Jal.
RTo Grande de Morelia, Mich.

Rfo Panuco, Qro. Alto.

Bafos de Azufre, Tab.
RTo Tamesi, Tamps. Alto.

Isla Mujeres , Yuc.

Isla Mujeres, Yuc.

Ojo Dolores, Chih.

Ojo San Gregorio, Chih.
0jo San Diego, Chih.

Cuatro Ciénegas , Coah.

Baird y Girard.

Manantiales ca. Monterrey, N.L.

Cuatro Ciénegas, Coah.

Mdzquiz, Coah.

Alto Rio Coatzacoalcos , Oax.

Lago Alchichica, Pue.

Chignahuapan , Pue.

La Caldera, Gto.

Holtdn, Yuc.

Cuatro Ciénegas , Coah.

Cuatro Ciénegas , Coah.
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Familia PERCIDAE

E Etheostoma

australe Jordan

R Etheostoma

pottsi (Girard)

E Etheostoma

sp. (Minckley)

Familia CICHLIDAE

E Cichlasoma

labridens (Pellegrin)

E Cichlasoma

bartoni (Bean)

I Cichlasoma

I Cichlasoma

E Cichlasoma

sp.
sp.

minckleyi Kornfield y

Taylor.

U
WA
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Rio Conchos.
Rfo Conchos, Rio Nazas, Rio Aguanaval,
Rio Mesquital.

Cuatro Ciénegas, Coah.

La Media Luna, S.L.P.
La Media Luna y P&nuco, SLP. Alto.
La Media Luna, S.L.P.
La Media Luna, S.L.P.

Cuatro Ciénegas , Coah.

% Esto puede ser considerado como una séla especie (Kornfield) o un completo

de 4 especies cripticas. (Minckley/La Bounty).

E = En peligro; R=Rara; |= tnsuficientemente conocida; U= Estatus descono-

cida.
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APENDICE 1

Los criterios aplicados para determinar especies En Peligro, Vulnerables , -
Raras , Insuficientemente Conocidas y de Estatus Desconotido, fueron los si-

guientes:

. A A

EN PELIGRO (E).

a). Cuando la poblacidén uUnica o combinadas , no exceden de 1000 ejemplares

b). Cuando las poblaciones locales son 5 o menos.

c). Si la distribucién conocida es menor de 10 km. de rfo, para cada po-
blacién.

d) Conocerse que presenta reduccidn severa en distribucicn, nimero de po-
blaciones , o individuos , durante los dltimos 10 afos.

e). Tener escasa representacién en colecciones cientificas, generalmente

para dreas bien exploradas.

VULNERABLE (V).
a). La que refleja adversamente cualquier cambio ambiental.
b). La que siendo localmente abundante, se conoce de pocas localidades.
c). La que siendo razonablemente abundante, ha mostrado reduccidn en su -
distribucion geogréafica, poblaciones o individuos, particularmente en
los Gltimos 10 afos.

d). La conocida de biotopos pequefos, pero accesibles.

RARA (R).
a). La de escasa representacion en colecciones de dreas bien exploradas.
b). La conocida de biotopos pequefos e inaccesibles.
c). La que siempre se ha conocido de pocos lugares, pequefias poblaciones

o escaso numero de individuos.

INSUFiCIENTEMENTE CONOCIDAS (1).
a). Aquella especie de la que se conocen datos que hacen sospechar que

puede encontrarse en Peligro o Vulnerable.

ESTATUS DESCONOCIDA. (U).

a). Aquella especie de la cual no se tiene informacidn, por lo menos re-

ciente, subre sus condiciones de supervivencia.
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Bonneville Basin Report
to the Desert Fishes Council, 1984

by

Terry J. Hickman
Western Ecosystems
St. George, Utah

The Bonneville Basin comprises 34 million acres in portions of Utah, eastern
Nevada, southeastern Idaho, and southwestern Wyoming. Major fisheries
activities within the Basin during 1984 involved work with the following fish:

1. June sucker (Chamistes liorus):
The proposed rule to Tist the June sucker as an endangered species
with critical habitat was published in the Federal Register
July 2, 1984. A public hearing was held on this proposed rule on
Oct. 11, 1984, in Provo, Utah.

The Utah Division of Wildlife Resources (UDWR) prepared a June
sucker management plan and began implementing it in 1984. Adult
suckers were trapped in the Provo River and spawned artificially.
Larval suckers were reared at the experimental hatchkery in Logan,
Utah and stocked in three ponds near Utah Lake.

2. Least chub (Iotichthys phlegethontis):
A site, in which Teast chub were stocked in an effort to expand
their current range, was flooded by the rising waters of the Great
Salt Lake. Two more sites have been identified by the UDWR and
are currently being evaluated.

3. Bonneville cutthroat trout (Salmo clarki utah):
The proposed rule to Tist the Bonneville cutthroat trout as a
threatened species was submitted to the Denver regional office of
the U.S. Fish and Wildlife Service (FWS) in May, 1984. The
proposal was revised by the FWS Washington office and is currently
under review by the FWS and UDWR. The UDWR has prepared a
management plan for their native trouts including the Bonneville
cutthroat trout. The trout taken to Logan, Utah, hatchery from
Trout Creek appear to be doing fine and will be used in future
propagation and introduction work.

4. Lahontan cutthroat trout (Salmo clarki henshawi):
Bettridge Creek was sampled using electrofishing gear in September,
1984 by UDWR and BLM personnel. Seventeen fish were captured,
including nine under 90mm total length; this is the first docu-
mented natural reproduction in Bettridge Creek. The UDWR is
pursuing an agreement with a private land owner in Box Elder
County, Utah, to utilize a 5-acre pond for raising Lahontans and
taking eggs for a hatchery program.
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North American Desert Aguatic Ecosystems

La Meda Luna, San Luis Potosi,

at Edpe of Chihuahuan Desert, Mexico

La Media Luna (Seegers and Staeck 1384a) is the name given
to an externsive series of warm-spring aguifers, marshes, and
cutflows that lie im a broad meadow about 1@ airline km SSW of
the town of Rfoverde, San Luis Potas{, at an elevation Just over
1, @@ meters.! The vepgetation of the region is arid, with few
trees on the valley floor and a close growth of xerophytic plants
on the hills. Mesquite and crecscte bush are characteristic,
along with larpe acacias, yucca, and numerous cacti. (Miller
1956, 1378.)

A large, constant volume of exceptionally clear, blue water
rises from six spring holes (one of them very deep, perhaps 40 m)
irn a crescent—-shaped (half-moor) laguna that provides all the

water for three municipios. According to SCUBA divers, the flow

1 The place is called Manantial de la Media Luna on the 1:35@, 200
topographic sheet "El Refugio®, F-14-C-16€, first published in
1972 by CETENAL, Mexico City.

2 At RRM Sta. M78-3, at Fuerta del R{b, source of the Rfo Verde
(2@ km SE of Cerritos), water was 279C, salinity 1.2 ppt., Umhos

172@, M74-2, 1I1:5:1974. At a sprinpg~fed marsh, 1@ km § of

Rfoverde, water was £5.5°9C, salinity 1.2 ppt., Umhos &,15@,

M74-52, II1:21:1974.
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from the laguna is 62 liters per second. Its area is
aproximately 24,800 square meters. The water has a roticeable
sulfurish ocdor, with temperatures varying from £9.5% to 30.30C;
pH values have rarged from 6.9 teo 7.3 and hardriess was 9% ppm. of
CaCod (Umhos 1,330; salinity 1.3 ppt.).2 Dissalved aoxyoen is
high, 4.@ to &€.4 ppm. (Miller 19356, The area drains intco the
R{D Verde which lies in the large R€D Dghuco basin that flows
into the Gulf of Mexico at Tampico, The u‘pper* Ri’c- Verde is
isolated from its lower part by an 8@-meter falls in the lava
canyon near Pinihugh, 19 km S of Rayén o the road to Lagunillas.
This barrier (age urkrnown) prevents the upstream movement of any
lowland fishes.

The biota, yet imperfectly krown, is notewcrthy (Table I).
Amorng the fishes are twe endemic genera ivn twa related families
(Cyprirvmdontidae and Goodeidae), two endemic species of
cyprinids, orne erndemic described cichlid (Taylor and Miller 1983)
and ancther endemic undescribed cichlid. Among the
invertebrates, the three that have beern collected, studied, and
described thus far comprize three erndemic species of Crustacea -
a crayfish, ar ostracod, and a shrimp (Villalobos and Hobbs
1974).

To my kriowledge, the aquatic and semiaquatic plants, the
herpetology, snails and other invertebrates have yet tao be
studied; amongst these ore might expect to find further examples
of endemisnm. One hydrobiid has been idertified by Robert

Hershler (ANSP) as Cochlicpina ricgrandensis, a widespread

species. (Irv Kernfield, pers. comm. 1981.)
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The earliest collectiorns of fishes from La Media Luna were
made during expeditions from Louisiana State University, 1351-04,
culminating in the study by Gregg (1956) on the fishes of San
Luis Dotos(, I visited the area first in 1955, then again in
197@, 13971, 1972, 1974, and 19378. I also examined collections
(deposited at UMMZ) made there in 1968 by Salvador Contreras—B.
and party and by James and Martha Lackey, as well as specimens in
FMNH collected by Tower. Although I could detect no obvious
changes irn habitat or species composition from 1355 through 1971,
marn—-made modifications were present in 1972, which is also the

year wheri the first exotic species (Gambusia panuco and Tilapia

aurea) were noted in the cutflow ditches south of R{Everde. By

1978, two more exotics (Poecilia mexicana and Cichlasoma

cyanocguttatum) had become established. By 1381, there was a

population explosion amongst Tilapia such that it was difficult
to find the native cichlids (Irv Kornfield, pers. comm. 1981).

in additior to the valuable and potentially important native
bicta discussed above, La Media Luna is of considerable
anthropological interest, with the Upper'R{E Verde area being
full of archeclopical sites (Beatriz Braniff, Inst. Nac.
Antropol. e Historia, pers. comm. 197:2). Figurines and pottery
thrown into the main laguna during the approximate periad from
EQ@-322 A.D. involved ritual offerings for the purpose of
abtaining rainfall to assist cultivation and the vigorous growth
of crops.

La Media Luna is a unique agquatic ecosystem of great beauty
and scientifc value. It should be set aside by the government of

Mexico as a mnational treaswre.
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Table I

KNOWN FISH AND CRUSTACEAN FAUNA OF LA MEDIA LUNA

Class

Scientific Name

Authority

Crustacea
Cambaridae
Erntocytheridae
Palaemonidae

Pisces
Characidae

Cyprinidae

Ictaluridae
Cyprincdontidae
Goodeidae

Cichlidae

Exotics:

Procambarus roberti

Arkylocythere barbouri

Falaemonetes lindsavyi

Astyarax mexicarnus

Dionda dichroma

Dionda mandibularis

Ictalurus mexicanus

Cualac tesselatus

Ataenicbious toweri

Cichlasoma bartorni

Cichlasoma labridens
Cichlascma n. sp.

Gambusia panwce

Poecilia mexicarna

Fogecilia latipurctata

Cichlasoma cyanocguttatum

Tilapia aurea

Villalobos & Hobbs 1974
Villalobos & Hobbs 1974
Villalobos & Haobbs 1374
Hubbs & Miller 1977
Hubbs & Miller 1977

Contreras—-EB. & Verduzco-—-M.

1977

Miller 19336

Miller 1956

Miller 1956

Miller 1956; Taylor &
Miller 1983

Miller 19356

Hubbs & Miller 1977

Hubbs & Miller 1977
(first noted in 1972)

Miller, pers. obs. 1978

Seegars & Staeck 1984b

Miller, pers. obs. 1978
(Sta. M78-3)

Hubbs & Miller 1977

(Sta.

M78-3)




Desert [Mshes Gouncil

Dedicated to the Preservation of America’s Desent Fishes™
407 West Line Street
Bishop, California 93514
November 28, 1984

RESOLUTION 84-1

RELATIVE TO THE COMPETENCE OF BIOL. NICOLAS VAZQUEZ-ROSILLO
AND THE HOSPITALITY OF THE STUDENTS, FACULTY, AND ADMINISTRATION
OF THE UNIVERSITY OF SAN LUIS POTOSI

I e i _Jhdiinbbnn JbihEnnatl _odnaiit AR A R A A

WHEREAS the Sixteenth Annual Symposium of the Desert Fishes Council was held
at the University of San Luis Potos{ on 15-17 November, 1984, and

WHEREAS Biol. Nicolas Vézquez-Rosillo, Director of the Instituto de InveatigaciSh
de Zonas Desérticas de la Universidad Auténoma de San Luis Potos{
provided facilities and arrangements of superb quality, and

WHEREAS he was supported in his efforts by the students, faculty, and administration
of the University of San Luis Potos{, and

WHEREAS said symposium was of enormous value in providing for improved communication
and exchange between scientists from both México and the United Stateq. and

WHEREAS the conservation of the desert resources of North America 18 of the
highest importance in the long-term benefit and welfare of the citizens
of both nations, and

WHEREAS the Sixteenth Annual Symposium of the Desert Fishes Council was of great value
in the accomplishment of this long-term goal, now therefore be it

RESOLVED that the Desert Fishes Council, an organization numbering in excess of Loo
persons and comprising an international representation of federal, state,
and university scientists and resource specialists, members of conservation
organizations, and individual citizens concerned with long-term environmental
values, assembled at the Council's Sixteenth Annual Symposium on November 15
to 17, 1984 at the University of San Luis Potos{, S.L.P., México, does
hereby express its profound and heartfelt thanks to Biol. Nicolds Vazquez-
Rosillo, to the students and staff associated with the Instituto de
Investigacion de Zonas Desérticas, and to the administration of the
University of San Luis Potosi for providing us with arrangements and
facilities of such excellent quality, and be it further

RESOLVED that copies of this resolution be forwarded to Lic.’g. de Jesus Rodriguez M.,
Rector de la Universidad Autonoma de San Luis Potosi.

PASSED UNANIMOUSLY ATTEST:

Edwin P. Pister
Executive Secretary




‘Desert Fishes Gouncil

WHEREAS

WHEREAS

RESOLVED

RESOLVED

e e e e e et e e e e

“Dedicated o the Precenation of Amesica’s Desest TFishes

407 West Line Street
Bishop, California 93514
November 28, 1984

RESOLUTION 84-2

HONORING DR. CARL E. BOND ON THE OCCASION OF HIS RETIREMENT

Dr. Carl E. Bond has taught at Oregon State University for nearly
three decades, and

much of his time has been spent in teaching students and the public
at large about the native fishes of Oregon and the surrounding
region, and

this work has resulted in a better understanding and appreciation of
the values inherent in undisturbed populations of native fishes and
their habitats, and

the goals of this Council have benefited richly from this work,
now therefore be it

that the Desert Fishes Council, meeting at its Sixteenth Annual Symposium
at the Instituto de Investigacion de Zonas Desérticas de la Universidad
Autdnoma de San lLuis Potosi, Mexico, does hereby acknowledge his many
years of dedicated service in preserving western aquatic ecosystems,

and be it further '

that the Desert Fishes Council takes pleasure in anticipating continued
dedication and productive effort from Dr. Bond in the future, and indeed
will accept nothing less.

PASSED UNANIMOUSLY ATTEST:

Edwin P. Pister
Executive Secretary
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Desert Mishes ouncil

“Dedicated to the Preservation Oé Ameriea’s “Desert “Fiches”

407 West Line Street
Bishop, California 93514
November 29, 1984

RESOLUTION 84-3

RELATIVE TO THE CHAIRMANSHIP OF DR. SALVADOR CONTRERAS-BALDERAS

WHEREAS Dr. Salvador Contreras-Balderas, of the Facultad de Ciéﬁciae Biolééicas
at the University of Nuevo Ledn,has served as Chairman-elect of the
Council between the Twelfth and Fourteenth Annual Symposia, and as
Chairman between the Fourteenth and Sixteenth Annual Symposia, and

WHEREAS Dr. Contreras will continue to serve the Council in an advisory
capacity and as a member of the Executive Committee until the Eighteenth
Annual Symposium, which will be held in 1986, and

WHEREAS since 1979 the Council has held two highly successful symposia within
México, in 1980 at Nuevo Ledn and in 1984 at San Luis Potosi, and

WHEREAS Dr. Contreras has played major roles in arranging and organizing said
symposia, and

WHEREAS his effectiveness as a researcher and teacher have been manifested in
the roles played by his students in the annual symposia and in the
conservation of México's fish fauna, and

WHEREAS the symposia held in México have been of enormous value in extending the
Council's programs and philosophies throughout North America and, in
particular, in strengthening and cementing relationships between scientists,
resource managers, and students from both México and the United States, and

WHEREAS such relationships will inevitably result in improved mansgement and
conservation of the desert resources and ecosystems of western North
America, and

WHEREAS the improved management and conservation of said resources are of utmost
importance to the well being of the citizens of both México and the
United States, now therefore be it
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RESOLVED
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that the Desert Fishes Council, an interagency and international group

of more than QOO'university and government scientists and resource
managers, students, and private citizens concerned with long-term
environmental values within North America and the world community
generally, meeting at its Sixteenth Annual Symposium at the Instituto

de Investigacidn de Zonas Desérticas de la Universidad Autdnoma de

San Luis Potos{ on November 15-17, 1984, does hereby express its profound
gratitude and admiration to Dr. Contreras for his efforts, which will
benefit all future generations, and be it further

that copies of this resolution be forwarded to the Rector of the
University of Nuevo Leén and to other parties as appropriate.

PASSED UNANIMOUSLY ATTEST:

Edwin P. Pister
Executive Secretary




Desert Fishes oouncil

“Dedicated to the Preservation of America's Desent Fiches™

407 West Line Street
Bishop, California 93514
February 22, 1985

RESOLUTION 84~4

RELATIVE TO THE LISTING OF MEDA FULGIDA AS A THREATENED SPECIES

WHEREAS the spikedace (Meda fulgida) has been extirpated from more than
85 percent of its range in the Gila River basin because of dams,
water diversions, habitat degradation, and competition from exotic
species, and

WHEREAS the U.S. Bureau of Reclamation's Central Arizona Project is considering
additional water diversions and dams within the remaining habitat of
the species, and

WHEREAS the U.S. Fish and Wildlife Service has identified Meda fulgida as a
GCategory 1 species in the 1982 Notice of Review of Vertebrate Species,
indicating that there currently exists sufficient information to
proceed with a listing as threatened or endangered, now therefore be it

RESOLVED  that the Desert Fishes Council, an organization numbering in excess of
400 persons and comprising an international representation of federal,
state, and university scientists and resource specialists, members of
conservation organizations, and individual citizens concerned with long-
term environmental values, assembled at the Councilfs Sixteenth Annual
Symposium on November 15 to 17, 1984 at the University of San Luis Potosf,
S.L.P., Mexico, does hereby express its profound and heartfelt concern
over the well-being of Meda fulgida and urges the U.,S. Fish and Wildlife
Service 1o proceed immediately with the listing of Meda fulgida as a
threatened species under the provisions of the Endangered Species Act
of 1973, as amended, and be it further

RESOLVED  that copies of this resolution be forwarded to the Director of the
U.S. Fish and Wildlife Service in Washington, D.C., and to the Regional
Director of the U.,S. Fish and Wildlife Service in Albuquerque, New Mexico,

PASSED WITHOUT DISSENTING VOTE fTTEST&) %

Edwin P, Pister
Executive Secretary




Desert [ishes ouncil

WHEREAS

WHEREAS

WHEREAS

RESOLVED

RESOLVED

“Dedicated to the Preservation of Amenica’s Desert Fiches”

407 West Line Street
Bishop, California 93514
April 5, 1985

RESOLUTION 84=5

RELATIVE TO THE PRESERVATION OF THE BIOTIC INTEGRITY
OF THE YAMPA RIVER, COLORADO

the Yampa River is the last largely free-flowing river in western
Colorado and has retained many of the natural features required
for the continued existence of the native Colorado squawfish
(Ptychocheilus lucius), humpback chub (Gila cypha), and the
razorback sucker (Xyrauchen texanus), and

the lower Yampa River in Dinosaur National Monument contains
critical natural habitat for spawning of Colorado squawfish, and

water development in other Colorade rivers continues to threaten
the continued existence of the above-mentioned endangered fishes,
now therefore be it

that the Desert Fishes Council, an organization numbering in excess

of 400 persons and comprising a nationwide and international representation
of federal, state, and university scientists and resource specialists,
members of conservation organizations, and individuals concerned with
long-term environmental values, assembled at the Council's Sixteenth
Annual Symposium at the University of San Luis Potosf, San Luis Potos{i,
México, on 15-17 November, 1984, does hereby request that the Governor
of Colorado and the Director of the Colorado Department of Natural
Resources take appropriate action to secure policy designed to protect
the biotic integrity of the Yampa River and the above-mentioned fishes,
and be it further

that copies of this resolution be forwarded to the Governor of Colorado,
the Director of the Colorado Department of Natural Resources, the Director
of the Colorado Division of Wildlife, the Superintendent of Dinosaur
National Monument, and members of the Colorado congressional delegation,
as appropriate,

PASSED WITHOUT DISSENTING VOTE ATTEST: % Q) Q/ﬁ

Edwin P, Pister
Executive Secretary



Desert Fishes Gouncil

‘Dedicated to the Preservation of America’s Desert Fiches”

407 West Line Street
Bishop, California 93514
April 5, 1985

RESOLUTION 84-6

RELATIVE TO COLORADO DIVISION OF WILDLIFE REGULATION #103 PERMITTING
THE USE, POSSESSION, AND EXPORTATION OF FISH, AMPHIBIANS, AND
CRUSTACEANS IN: THE COLORADO RIVER (MESA COUNTY) FROM I-70 AT PALISADE
DOWNSTREAM TO THE UTAH LINE; RIFLE GAP RESERVOIR (GARFIELD COUNTY);
AND RIO BLANCO RESERVOIR (RIO BLANCO COUNTY).

WHEREAS the above areas include reaches critical to the survival and recovery
of Colorado squawfish (Ptychocheilus lucius), and/or humpback chubs
(Gila cypha), and/or bonytails (Gila eleganss, and/or razorback suckers
(Xyrauchen texanus) during one or more life history stages, and

WHEREAS the above species are recognized as rare or in imminent danger of
extinction, and squawfish, humpback chubs, and bonytails are listed
as endangered by the federal government and the State of Colorado, and

WHEREAS the use of live bait increases the probability of establishing nonnative
fishes that may compete with or prey on early life history stages of the
above-mentioned species, and

WHEREAS Permitting the collection and/or use of live bait in the above-mentioned
areas can increase angling pressure by encouraging the development of
commercial bait dealerships, and

WHEREAS the early life stages of the above-mentioned species require specialized
scientific expertise to be distinguished from each other and from other
common species, and

WHEREAS the early life stages of the above~mentioned species would be subjected to
increased mortality if collected and/or used as bait, and

WHEREAS experimental stocks of young Colorado squawfish have been introduced into
the mainstem Colorado River as part of research/recovery efforts by the
UeSe Fish and Wildlife Service, and these stocks would be subjected to
inereased mortality through capture and/or use as bait fish, and

WHEREAS live bait angling will subject piscivorous stages of adult squawfish to
increased mortality by hooking or removal from the water, and
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Desert Fishes Council Resolution 84-6 April 5, 1985

WHEREAS other, more appropriate and less harmful types of angling techniques
exist for the capture of channel catfish (Ictalurus punctatus), and

WHEREAS the regulation in question constitutes an unfortunate reversal of
progressive regulations and policies by a wildlife agency acknowledged
to be a national leader in nongame and endangered species management,
now therefore be it

RESOLVED that the Desert Fishes Council, an organization numbering in excess
of 400 persons and comprising a nationwide and international representation
of federal, state, and university scientists and resource specialists,
members of conservation organizations, and individuals concerned with
long-term environmental values, assembled at the Council's Sixteenth
Annual Symposium at the University of San Luis Potosi, San Luis Potosi,
México, on 15=17 November, 1984, does hereby urge the Colorado Wildlife
Commission to act at the earliest possible date to rescind the afore-
mentioned regulation in the areas listed above in order to afford
continued protection of the species of concern, and be it further

RESOLVED that copies of this resolution be forwarded to the members of the
Colorado Wildlife Commission, to the Director of the Colorado Division
of Wildlife, and to the Director of the Colorado Department of Natural
Resources,

PASSED WITHOUT DISSENTING VOTE ATTEST:

AN Ul

Edwin P, Pister
Executive Secretary
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INTRODUCTION TO THE SYMPOSIUM: REHABILITATION OF ASH MEADOWS, NEVADA

Donald W. Sada
U.S. Fish and Wildlife Service
Reno, Nevada

The strong commitment toward desert fish conservation is being rewarded by
actions that provide meaningful protection for these species. Public and
private agencies have responded to the plight of these fishes by implementing a
number of conservation programs. iany extinctions have been prevented and the
program now has the luxury of expanding to include recovery. This new
direction is not without challenge, and, in most cases, it is not likely to be
successful without diligent care and proper direction.

The desert fishes conservation program has had little experience with
recovery, and the experience we have has been oriented more toward preventing
extinction than enhancing populations to secure levels within reconstructed
habitats. In many cases "recovery" has relied heavily on our ability to
effectively implement the Johnny Applefish management technique of introducing
threatened taxa into more secure and hopefully unthreatened habitats. This
management scheme has been reinforced since it prevented the extinction of many
taxa. However, we fail to remember the many unsuccessful transplant attempts.
These failures are reason for us to reconsider the importance of Johnny Applefish
management to recovery.

Recent experience with several endangered fishes shows that careful
planning and the accumulation of detailed biological information is required
to successfully maintain and/or reestablish species within perturbed habitats.
Recovery of the Devils Hole pupfish (Cyprinodon diabolis) and Moapa dace
(Moapa coriacea) in southern Nevada exemplify the merits of using this
approach to guide recovery. Initial management of the Devils Hole pupfish
necessarily required establishing laboratory and refugium populations. Al]
attempts at laboratory breeding failed, and two attempts at refugium
propagation are minimally successful. Although this program provides
important insurance against extinction, progress toward protection of the
native population and recovery occured only after research showed the
relationship between habitat quality and population size. This information was
important to protect its habitat and it furthermore provided strong justifica-
tion for recovery tasks designed to protect the enhanced status. iloapa dace
recovery presents a similar situation. Recovery efforts conducted intuitively,
but without information about dace life history and habitat preferences, failed
when dace did not remain in habitat reclaimed for its benefit. Recently
collected habitat preference and life history data has provided information used
to rework the formerly manipulated habitats and establish a breeding proulation
of at Teast 200 dace.

This symposium is organized to consider the recovery process required to
for success in Ash Meadows. This area presents an unusual challenge because of
the diversity and number of intimately associated endemic species (including
plants, fishes, a mammal, and invertebrates). The relationship of these taxa
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makes single-species management impractical since any single activity designed
solely for the conservation of one rare species may eliminate habitat and/or a
population of another. Therefore, each recovery action requires consideration
of the entire ecosystem. To do differently 1is contrary to the goals and
purposes of recovery objectives. Presentations made by particpants in this
symposium will first show how Ash leadows appeared before perturbation by
mining and agriculture over the past 25 years, and then show how recovery is
being successfully planned then implemented for other desert ecosystems.
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INTRODUCTION AL SIMPOSIO: REHABILITATCION DE
ASH MEADOWS, NEVADA

Donald W. Sada
U.S. Fish and Wildlife Service
Reno, Nevada

ET esfuerzo a la conservacion de 1os peces del desierto se esta
recompensando con accidnes que proveen proteccion para estos especies en una
manera significativa. Agencias piblicas y privadas han respondido al apuro de
estos peces con implemintacion de varios programas conservativos. Muchas
extinciones se han prevenido y_el programa ahoy tiene lujo de extenderse _para
incluir recobro. Esta direccién nueva no es sin demanda, y, en la majoria de

€asos, probablemente no sucede sin diligencia y propia direccidn.

E1 programa de conservacién de los peces del desierto ha tenido poca B
experencia con recobro, y la experencia que hemos tenido ha sido orientada mas
a preveniendo extincidn que a realizando poblaciones a niveles sequros entre
habitaciones reconstruidos. En muchos casos, "recobro" ha contado mucho en
nuestra capacidad para implementar efectivamente la técnica de manejo .
Johnny Applefish, de introducir formas aménazadas entre habitaciones mas
Seguras y, con esperanza, sin amenazacién. Este esquema de manejo se ha
reforzado porque ha prevenido Ta extincidén de muchas formas de vida. Sin
enbargo, se nos fallairecordar 1os muchos esfuerzos de trasplante que no
sucedieron. Estas faltas son razon para reconsiderar la importancia del manejo
Johnny Applefish para recobro.

Experencia reciente con algunos peces empeligrados ensena que planeacion
cuidadosa y la acumulacidn de informacion bioldgica en detalle se requiere para
mantener y/o restablecer prosperamente especies entre habitaciones perturbadas.
Recobro del Devils Hole pupfish (Cyprinodon diabolis) y Moapa dace (Moapa
coriacea) en el sur del estado de Nevada ejemplifica los méritos de usar esta
técnica para guiar recobro. Manejo inicial del Devils Hole pupfih requerig
necesariamente establecer poblaciones en el laboratorio Yy en refugios. Todos
esfuerzos parna criar estos peces en el Jaboratorio failaren, y dos esfuerzos
para propagacion en refugios tuvieron minimo exito. Alnque este programa
proviene importante aseguranza contra extincion, progreso a rumbo de protecion
de las poblacione nqzjvas y recobrofpcurrieron solamente despues de que »
investigaciong; ensenaron la relacion entre habitacidn de calidad y el tamano
de ]g poblacién. Esta informacidn fue importante para protejetvsu habitacion y
ademas proveyd fuerge Justificacidn para faenas de recobro disenadas para
protejet_la condicion de realizamiento. Recobro de Moapa dace presenta una
situacion_semejante. Esfuerzos de recobro conducido intuitivamente, pero sin
informacion en la vida y preferencia de habitacién, fallaron porqué los dace no
quedaron en habitacion recobrada para su beneficio. Datos collectados
recientemente sobre la preferencia de habitacign Y su vida han provenido
informacién usada para reconstruir las habitaciones que fueron manipuladas y
para establecer una poblacidn de a 1o menos 200 dace, con capacidad de crianza.
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Este s1mpos1o es organizado para considerar el proceso de recobro
requerido para éxito en Ash Meadows. Este area presenta un desafio raro para
la diversidad y numeros de especies con asociaciones intimas (incluyendo
plantas, peces, un mamifero, y invertebrados). Las relaciones de estas formas
de vida hace manejo de especies singular impracticable porque como cua]qu1era
activadad singular designada so]amente para la conservacion de un expec1e raro
probablemente puede eliminar habitacidon y/o una pob]ac1on de otro especie.
Talvez, cada accion de rocobro requiere cons1derac1on del ecosistema entero.
De hacer diferente es contrario a las metas y propdsitos de los objectivos de
recobro. Presentaciones por los participantes en este s1mpos10 ensénaron, al
pr1nc1p1o como aparecia Ash Meadows antes de perturbac1on por las 1ndustr1as
de mineria y agricultura sobre los pasados 25 afos, y entonces enseharan como
el recobro se esta planeando prosperamente y luego implementado en otros
ecosistemas del desierto.




PERSPECTIVES ON AN INTEGRATED APPROACH

TO RECOVER ASH MEADOWS, NEVADA

Donald W. Sada
U.S. Fish and Wildlife Service
Reno, iievada

Natural resource management in Ash Meadows has long been oriented toward
protecting local biotic communities to prevent extinction. Recent establishment
of Ash Meadows National Wildlife Refuge provides the necessary mechanism to
change this toward management that enhances wildlife populations and increases
their distribution.

Recovery of Ash Meadows requires implementing a number of integrated
programs. The close proximity of habitats occupied by various endemic species
requires these programs to consider the entire ecosystem and not only individual
species. To do otherwise will result in enhancement of one species at the
expense of cohabitating species or other species occupying immediately
adjacent habitats. Ecosystem management is a popular topic for resource man-
agers; however, there is Tittle understanding of requirements for its success.
For this management to occur in Ash Meadows, substantial new information must be
gathered to create a solid foundation cf ecological knowledge. Considerable
planning will be required to determine what information is necessary and the
best methods for its accumulation.

The amount of existing Tife history and habitat requirements information
varies for endemic species. The fishes, for instance have been much more
thoroughly studied than the endemic plant or invertebrate species.

Setting criteria to quantify progress toward recovery goals will be
difficult because there is little known about the distribution of endemic
species and characteristics of their associated communities prior to
perturbation. Although it is impossible to determine these factors in many
instances, striving toward reestablishing these species throughout their
historic range is the most effective guide for orienting recovery actions.
There are several means of gathering information characterizing pristine
vegetation and animal communities. A search to compile field notes and photo-
graphs taken by naturalist visiting the area prior to 1963 will provide valuable
information. Also, the military took aerial photographs of the area in 1948
which show the courses of spring outflows and the distribution of vegetation
communities. Lastly, 10,000 acres of the 50,000 acres within Ash Meadows were
altered by development. The remaining natural areas are valuable sites where
research may gather data required to indicate the characteriestics of pristine
communities. Properly designed research conducted in these areas will direct
implementing tasks required to reconstruct disturbed sites and reestablish
populations of endemic species.
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ABSTRACTO
PERSPECTIVAS A UN METODO INTEGRADO PARA RECOBRAR
ASH MEADOWS, NEVADA

Donald W. Sada
U.S. Fish and Wildlife Service
Reno, Nevada

E1 manejo de recursos naturales en’Ash Meadows por mucho tiempo se ha _
orientado a protejiendo comunidades biologicas locales para prevenir extincion.
Establecimiento reciente de Ash iMeadows Hational Wildlife Refuge provene el
mecanismo necesario para cambiar esta direccion a manejo que realiza
poblaciones silvestres y aumenta su distribucion.

E1 recobro de Ash Meadows requiere implemintando varios programas
integrados. La proximidad de habitaciones ocupadas por varios especies
endémicos requiere que estos progamas consideren el ecosistema entero y no
solamento especies individuos. Para proceder diferentemente se resultara en
realizacién de un especie al sacrificio de otros especies en la misma
habitacidn o otros especies ocupando habitaciones immediatamente adyacente.

E1 manejo de ecosistemas es _tema popular con manejadores de recursos; sin
embargo, hay poca comprension de los requerimientos para su exito. Para que
este manejo ocurre en Ash Meadows, considerable informacidn nueva se tiene que
recojer para crear una fundacidn s6lida de informacidon ecologica. Considerable
p]aneaci6g sera requirida para determinar qual jnformacion es necesaria y los
mejores metodos para su acumulacidn.

E1 _total de informacion que existe en la vida y requerimientos de
habitacion es vario para especies endémicos. Los peces, por_ejemplo, han sido
estudiados mas completamente que los especies de plantas endemicas 0
invertebrados.

Estableciendo criterio para_medir el progreso a metas de recobro segg
dificil porque_hay poca informacion sobre la distribucion de especies endemicos
y. las caracteristicas de sus comunidades asociadas antes de la perturbacion.
Aunque es imposible para determinar estos factores en muchos casps, esforzando
a restablecer estos especies en todos areas histdricos es el guia mas efectivo
para orientar acciones de recobro. Hay algunos metodos para recoger
informacion que caracteriza la vegetacion pristina y comunidades de animales.
Una investigacion para compilar notas de campo y fotografias por naturalistas
visitando el area antes de_1963_se provene informacifn valiosa. Tambien, los
militares tomaron fotografias aereas del area en 1948 que ensenan los canales
de manantiales y la distribucion de comunidades de vegetacion. 01timamente,
10,000 acres de los 50,000 acres entre Ash Meadows fueron cambiados por el
desarollo. Los restos de los areas naturales son sitios valuosos donde
investigaciones pueden recoger datos requeridos para indicar las
caracteristicas de comunidades pristinas. Investigaciones que sean designadas

propiamente y conducidas en estos areas sirviran a dirigir implemintacion




de tareas requeridas para reconstruir sitios perturbados Yy restablecer 1
poblaciones de especies endémicos.
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Autecological Monitoring of Endangered Plants and Damaged Communities

Bruce M. Pavlik
Department of Biology
Mills College
Oakland, California 94613

Abstract

The management of endangered plant populations and the recovery of damaged
plant communities require quantitative, autecological data. Among the most
important and appropriate fields of investigation are demography and physiological
ecology. Of primary concern in the maintenance of endangered species are the
demographic factors that lead to stability in population size. Demography includes
descriptive and small-scale manipulative studies of seed production, dispersal,
recruitment, establishment, predation and mortality. Derived from such studies is
information regarding the reproductive limitations on species in a particular
environment, delineation of actual and potential habitat, population cycles and
half-lives and the probability of survival. This information can enter directly into
management decisions regarding the perpetuation of endangered species that cannot
be subjected to widescale manipulation or physiological experimentation.
Physiological ecology, on the other hand, is best applied to communities in which
change (the establishment and recovery of dominant species) is the major goal of
the manager. Of critical importance here are identifying patterns and intensity of
resource use, characterizing physiological responses in relation to recovery
treatments, and developing physiological schedules of manipulation to favor the
performance of desirable species.

Objectives of Restoration at Ash Meadows

Restoration of the native plant communities at Ash Meadows has two major
objectives:

1) Slow and eventually reverse the rate of decline of endangered, threatened
and otherwise unique elements of the local flora (Table 1), and

2) Initiate and facilitate the return of native vegetation in areas that have
been most disturbed by development in the past.
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Regarding the first objective, there are approximately 14 species of vascular plants
that should receive immediate attention. Populations of these species may be
comprised of as few as 100 individuals at present (e.g. Mentzelia leucophylla) or
more than 10,000 (Grindelia fraxino-pratensis). Although the distribution and
general ecological characteristics of the species have been described, we have no
quantitative data on the dynamics of their populations upon which to base
management decisions. In order to meet the second objective, we will need to
determine the pre-disturbance characteristics of Ash Meadows vegetation and
develop a plan for landscape restoration. Among the primary types of pristine
vegetation that may have to be reconstructed are bulrush-cattail marsh
(Scirpus-Typha), riparian thicket (Prosopis), saltgrass meadows (Distichlis), spring
mound scrub and upland Atriplex scrub.

The techniques used to conserve endangered species and restore communities
will be based on studies from other regions and ecosystems (e.g. Dr. Romney at the
Nevada Test Site, Dr. Smith at Mono Lake and Dr. Ohmart along the Colorado River)
and many new techniques will undoubtedly evolve at Ash Meadows. Regardless of
which techniques are used, the practice of ecosystem restoration is
time-consuming, labor intensive, expensive and often frustrating. My purpose here
is to show how autecological monitoring can contribute to the restoration process
by providing essential, quantitative data for:

1) assessing the current status of endangered plant populations,

2) determining the effect of an experimental manipulation on a re-established
piot of vegetation, and

3) developing management plans for endangered plants and restored pilant
communities.

The monitoring program should include short-term ecophysiological and long-term
demographic analyses.

Recovery of Endangered Plant Populations (Types |+1} Monitoring)

Human disturbance has probably been the greatest threat to rare and unusual
plants at Ash Meadows. Activities such as road construction, altering drainage
patterns, plowing, introducing exotic plants and animals and mining have directly or
indirectly affected the size and/or vigor of the populations. Therefore, the first
step in the recovery of these species is to discourage any further change in the
habitat by minimizing the probability of future disturbance (Table 2). Unnecessary
roads that come near important populations should be closed and all access to these
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areas regulated by permit. In some cases it may be helpful to designate the
patterns of access to a particular site if scientists and managers use it frequently
over long periods of time.

During this initial phase of minimal disturbance, each species population can be
monitored using standard demographic methods (Type | monitoring). The goal is to
use survivorship, age structure, and reproductive output parameters for determining
populations trends over relatively long periods of time (perhaps 2-5 years depending
on the life form and status of particular species). The essential features of a Type |
monitoring program are its demographic basis and long-term time framework. Type
| monitoring could indicate the appropriateness of performing experimental
manipulations to increase the size and extent of certain populations. Resource
suppiementation (e.g. water and nitrogen), artificial germination and establishment,
and the management of predators and competitors would be implemented, if the
populations were relatively stable in the absence of other forms of human
disturbance. These manipulations would be conducted in a controiled, scientific
manner so as to be of some use in future management of these species. During this
experimental phase, the populations could be monitored physiologically (Type Il
monitoring) as well as demographically in order to determine the best combination
of manipulations to successfully increase the number of established, reproductive
individuals. The essential features of Type Il monitoring are its ecophysiological
basis and short-term time framework. | will discuss this monitoring in relation to
the recovery of damaged communities (below).

As a sequence of logical program steps, the recovery of endangered plants would
incorporate Types | and |1 monitoring within three major routines (Figure 1):

1) stabilization routine - acts to minimize the probability of extinction
caused by future disturbance or premature and/or
deleterious manipulation

2) amplification routine - experimental manipulations to increase the
number of established, reproductive individuals

3) evaluation routine - evaluates the methods being employed in case of a
negative evaluation of the population or to
determine if drastic manipulations are warrented
in case of an extreme decline in the size and/or
vigor of the population

These approaches to the recovery of endangered plants, including Types | and 1
monitoring have been developed from my own research on the endemic species of
Eureka Dunes, Inyo County, California (Pavlik 1979, Pavlik and Barbour 1985).
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Recovery of Native Plant Communities (Type Il Monitoring)

In contrast to the recovery of endangered plant populations, the recovery of
native communities requires the initiation and facilitation of changes in the plant
cover of an area (Table 3). This process of change may be quite radical and
incorporate drastic methods for re-establishing dominant, native species. Weed
control, resurfacing and re-vegetation are among the most important methods to be
implemented.  Because the species to be used for revegetation are usually
widespread and abundant, demographic monitoring is inappropriate and unnecessary.
Instead, it is important to know if the re-established individuals are likely to
survive and reproduce under conditions of the reconstructed habitat. It is also
essential to determine which manipulations could better insure their productivity
and success. In this case, resource supplementation and the management of
competitors and predators would be routinely applied along with a program of
short-term ecophysiological (i.e. Type I1) monitoring (Figure 2).

The goal of Type Il monitoring is to use in situ measurements to determine if:

1) favorable conditions for establishment and reproduction exist at the
moment (i.e. are the plants stressed ?)

2) a given manipulation has been effectively applied in terms of amount, timing
and duration, and

3) alternative manipulations should be applied to insure success of the desired
species.

Among the most critical measurements for species at Ash Meadows would be plant
water status, leaf gas exchange (including photosynthesis), mineral nutrition and
whole plant growth and phenology. The principle advantage of implementing a Type
Il monitoring program is that the status of the recovering community can be
assessed prior to the death of individual plants and the extirpation of the
re-established populations. Gther important advantages include:

1) immediate feedback regarding the effects of manipulation on plant
performance

2) the development of schedules of critical resource use, thus avoiding
shortages and accesses in availability
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3) low expense, especially when compared to repeated attempts at
revegetation, and

4) methods that are currently available and readily learned by technicians.

Relationship Between Types | and |i Monitoring

These two types of monitoring, when used together, take advantage of the
important relationship that exists between short-term ecophysiological processes
and long-term demographic trends within populations (Figure 3). As plant water
status () declines in the absence of precipitation or moisture supplementation, the
stomates will close and create a high resistance (Rs) to water vapor loss. As

stomatal resistance increases, CO, uptake is impeded and photosynthesis declines.

The relationship between total plant photosynthesis integrated over time and whole
plant growth is approximately exponential in the absence of stress. Finally, as
plant size increases so does reproductive output. Greater reproductive output
results in more seeds in the seed bank or more ramets established so that the
probability of population growth is increased. Therefore, it is possible to infer
long-term success of species conservation or revegetation from a detailed series of
short-term, ecophysiological measurements. Combining these types of autecological
monitoring into a coherent recovery program can reduce the probability of
extinction and increase the probability that efforts to restore native vegetation
will be successful.
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Table 1.  Endangered, threatened and otherwise rare or unusual plants of Ash Meadows. E = endemic
toAsh Meadows, DYR = found only in the Desth Valley region, DU = dry upland, DL = dry
lowland, SP = spring mound or wetland, Ann = annusl, Per = perennial. Federally listed
species are indicated with an asterisk.

species distribution habitat life form
Mentzelia leucophylle* 3 DU Per
Grindelia fraxino-pratensis* £ SP Per
Nitrophila mohavensis®* £ DL Per
Astragalus phoenix* E Sp Per
Enceliopéis nudicaulis var. corrugata* E DU Per
Ivesia eremica® E SP Per
Centaurium namophilum* E SP Ann
Cordylanthus tecopensis DVR sp Ann
Arctomecon merriamii DVR DU Per
Calochortus striatus ' DYR bu Per
Oxystylis lutea | DVR DL Ann
Ephedra funerea DVR DU Per
Solidego spectabilis DVR DU Per

Fraxinus velutina var. coriacea "~ DVR s Per
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Table 2. Approaches and methods for recover ing endengered plant populations.

approach

method

discourage change

Type | monitoring

manipulate

Type H monitoring

road closure

regulate all access
designate access patterns
minimize disturbance

survivorship
age structure
reproductive output
effects of predstors

resource supplementation
artificial germination
artificial establishment
manage predators

manage competitors

ecophysiological parameters
(see Table 3)

Table 3. Approaches and methods for recovering or reconstructing native vegetation.

approaches

methods

initiate change

manipulate

Type Il monitoring

weed control

resurface the substrate
re-establish drainage patterns
re-establish dominant native plants

resource supplementation
manage predators
manage competitors

phenology of growth and reproduction
plant water status

leaf resistance and gas exchange
plant mineral nutrition
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Figure 1. Flow diagram for the recovery of endangered plant populations.
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ABSTRACT
REVEGETATION OF DESERT HABITATS: EXAMPLE FROM THE NEVADA TEST SITE,
MEVADA AND MONO LAKE, CALIFORNIA

Evan !1. Romney, University of California, Los Angeles;
and Stanley D. Smith, University of Nevada, Las Vegas

Self-revegetation of shrubs and grasses on disturbed land in the Mojave
and Great Basin Deserts is a very slow and variable process. Contributing to
the problem is the lack of water at times necessary to ensure seed germination
and seedling survival, consumption of seedlings by grazing animals, impaired
soil fertility, salt imbalance, and alkaline soils.

Through the use of horticultural management procedures we have developed
methods for restoring native shrub cover onto disturbed land at the Mevada Test
Site. This, however, involves the costs of producing and transplanting shrub
specimens, protecting them from grazing animals, and providing them with
supplemental water to ensure their survival and establishment. Artificial
seeding and supplemental irrigation may be required with this method, depending
upon the nature of the site and type of disturbance. The infrequency of
sufficient rainfall to germinate seeds and competition from grazing animals for
new seedlings are inherent problems with this methods; however, it's use can
result in restoration of significant shrub cover within a 10-year period.

The recent dewatering of Mono Lake has exposed large areas of forimer lake
bottom as saline/alkaline beaches which are presently creating a substantial
dust problem in the area. We have initiated pilot studies to assess the
Feasibility of stabilizing these shorelines with native vegetation. Soil
sampling and early revegetation trials indicate that shrub species may not be
successful due to highly alkaling soils (pH = 11) and subsurface anoxic
conditions. Early tests indicate that native rhizomatous grasses, such as
saltgrass and alkali bullrush, any be a more realistic alternative. Through
this study, we hope to identify some of the constraints limiting the natural
establishment of vegetation on alkali bottomlands in the Great Basin.




- ABSTRACTO
LA REVEGETACION DE LAS REGIONES DEL DESIERTO: EJEMPLARES
DEL SITIO DE PRUEBA EN EL ESTADO DE NEVADA Y EL LAGO MONO
EN EL ESTADO DE CALIFORNIA

Evan H. Romney, Universidad de California, Los Angeles y
Stanley D. Smith, Universidad de Nevada, Las Vegas

Revegetacidn de si mismo de arbustos y hierbas en terreno perturbado en
los Desiertos Mohave y Great Basin es un proceso muy despacio y variable.
Contribuyendo al problema es falta de aqua que es, a veces, necesaria para
asegurar germinacion de la semilla y supervivencia de las plantas de semillero,
consuncidn de las plantas de semillero por animals rozadores, empeorar
fertilidad de la tierra, el imbalince de sal, y terreno alkalino.

-

Mediante’e] uso de procedimientos del manejo de horticola, hemos
desarrollado metodos para restituir arbustos nativos en terreno perturbado en
el Sito de Prueba en el estado de Nevada. Esto, sin embargo, se envuelve en
cuestos de producir y transplantar arbustos, protejerlos de animales
rozardores, y proveerles con aqua suplementaria para asegurar su supervivencia
y establecimiento. Sembradera artifical Yy riego suplpmentario tal vez se
requieren con _este metodo, pendiente en las caracteristicas del sitio y el tigo
de perturbacion. Falta de 1luvia suficiente para brotar semillas y competicion
de animales rozardores para los semilleros nuevos son problemas inherente a
este metodo; sin embrago, su uso Byede resultar en restauracion de significante
cubierto de arbustos entre un periodo de 10 affbs.

Reciente reduccidn del nivel de aqua del Lago Mono, ha manifestado ireas
grandes de lo que era el fondo del Tago como playas salinas/alcalis que al
presente estan produciendo un problema substancial de polvo en el &rea. Hemos
iniciado estudios preliminarios para amillorar la posibilidad de estabilizar
estos costos con vegetacion nativa. HMuestras de terreno y ensayos con la
vegetacion indican que especies de arbustos probablemente no prosperan por el
alcalis elevado en los terrenos (pH = 11) y condiciones anoxias bajo de
superficie. Pruebas al principig indican que las hierbas nativas con rizomas,
como hierbas de sal y hierba de alcalis, pueda que séan alternativas mds
realistas. Por medio de este estudio, tenemos esperanza de identificar algunos
de Tos constrefiimientos que limitan el estableciemiento natural de la
vegetacidn en los fondos alcalis en e Great Basin.
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Population Changes in Devil's Hole Pupfish Populations
1972-1984

James E, Deacon1

Abstract - Populaticn estimates of the pupfish population in Devil's
Hole were made at nearly monthly intervals from June, 1974, through
September, 1981. Frequent estimates extend from April, 1972, through
September, 1985.

Surface area of the pool decreases rapidly as water levels drop
below 2.7 feet below a reference marker. Under those conditions,
surface area or water level appears to have a dominating influence on
population size. Surface area of the pool increases very slowly as
water levels increase above 2.7 feet.

At the lower water levels (below 2.7), management activities in-
cluded installation of artificial lighting to stimulate algae growth
and enlarging the surface area of the shallow shelf area by removing
substrate. These actions apparently caused population increases. 1In
addition, natural catastrophies such as distant earthquakes and local
floods caused disturbances in the pool that appear to be reflected by
population declines. At both higher (above 2.7) and lower water

levels, allochthonous nutrient input appears to influence population
size,

All of the above factors were superimposed on a fundamental an-
nual fluctuation in population size that resulted in an annual high
population in the fall and an annual low in the spring. 1In general,
the population of Devil's Hole pupfish in Devil's Hole varied from a
minimum of about 150 to a maximum of nearly 600 adults.

Cambics de poblacién de los pupfish de Devil's Hole, Nevada
1972-1984

Resumen - Proyectos mensuales de la poblacién de pupfish en Devil's
Hole, Nevada, se realizaron entre junio de 1974 y septiembre de 1981,
con censos menos frecuentes hasta septiembre de 1985.

El drea de la superficie del agua se se disminuye répidamente
cuando el agua retrocede mas de 2.7 pies debajo de un punto de
referencia instalado hace varios anos lo cuval parece influir la
extensidn de la poblacidn. F1 area de la superficie se extiende muy

lentamente con la subida del agua.

Al bajarse el agua, se ha instalado iluminacion artificial para
estipular la reproduccion de algas y se ha aumentado a mano el
temano de un estante natural de piedra. Estas acciones parecen haber
causado un aumento de poblacion. Catastrofes naturales como ter-
remotos lejanos e inun@aciones parecen disminuir la poblacion, la

[] . . . ¥
cual varia tambien segun los cambios de nutrimento aloctono.
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. 4 . . . 1

Todo 1lo citado tiene como resultado un cambio de poblacicn que
varia desde un maximo en otono hasta un minimo en la primavera: una
cantidad entre 150 y 600 adultos.

1 Department of Biological Sciences, University of Mevada, Las Vegas,
Las Vegas, Nevada 89154 U,.S.A.
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ECOLOGICAL AND ZOOGEOGRAPHICAL CHECK-LIST OF THE COWNTINENTAL FISHES
OF THE BE&Js CALIFORNIA PENINSULA, MEXICO

GORGOWIGO RUIZ-CAMPOS AND SALVADOR CONTRER&S~-BALDERAS
ESC. CIENCIAS BIOLOGICAS Fal. DE CIENCIAS BIOLOGICAS
U&BC. APDO. FPOSTAL 1g80 UaNL ., &PDD. POSTAL S04
ENSEN&Da, B.C. MEXICU SaN NICOLAS DE LOS GARRIA,

N.Le, MEXICO
ABSTRACT

The inland fish faurna from the Bajs California Ferninsula,
Mexica, is reviewed up to 1985, from the ecological and
zoogecgraphical points of view. gocording to the literaturs
references and specimense zvailable at the ichthvological
collection from the School of Biclogical Sciences, University of
Nuevo Leon, the check-list now includes 2& familie=s, 44 genera,
arnd S9 species (35 native and 21 exctic) regictered for the Bajia
California inland fish fauna. Four species arve new recorvds for
the Feninszula.

Mozt of the native fishes are ecologically of marine arigin
(§9%31, the remszining are of freshuwater origin (11%). Those of
marine origin fall intce the following cateqories: species of
Panzmanian affinitiss (S53%), amphi-American (10%), Californian
(A10%y, civcumtropical and circumpolar-holartic (3% ezchy. The
fish of frecshwater origin =are comprised of: nearctic affinities
(10%), neotropical (2%), and endemic (3%).

INTRODUCTION

The inland fish fauna native to Baja California, Maxico,
were first categorized by Follett (13c03, inte 17 families, 29
genera, and 22 species. Tince then, & great number of new
species have been collected in new localities. Conseguently new
recards of species have been added to the freshwater ichthvofauna
of the Bajas Califernia peninszulsa.

Several ichthyoleogicsts have studisd the inland fish fauna of
the Baja California peninsula. Mast of them make only limited
reference tc their geographical distribution (e.g. Evermann,
1908; Snyder, 1926; Muers, 193203 Miller, 1943, 196%; Dill, 1344;
Hutbs, 1954; Follett, 1980; Castro-Agquirre, 1978; Contreras and
Escalante, 1384),

The fact that there is no systematic and ecolegical-
zoogecgraphical check-list of the inland fieh fauna for the Eaja
California peninsula is the motivating force betiind this work.
Our new liest is based on literature records and specimens
zvasilable at the Ichthyological Collection from the School of
Biclogical Sciences, University of Nuevo Leon, Monterrey, Mexico
(UANL) .

DISTRIBUTIONAL ANALYSIS OF NATIVE SPECIES

We have listed a taotal of 22 families, 31 genera, and 28
native species to the Baja California peninsula, Mexico.
The local records for the species of Eaja California Nerte




(BCHND

Local

Local

Locsl

Local

Local

106

and Baja California Sur (BCS) are licted as fallawe:
FAMILY ELOPIDSE

Elops affinis (Regan)., Machete
Fecords: BCN. Rio Colorado inm the Mexican sectian
(Follett, 1960: 214-15): Laguna Salads (Maquats of
Mexicali: (Compean & Baylon, 19332: 208}

FamMILy EMGRA&ULIDAE

anchoviells <p.
Records: BCN. El Ectero ca. San Felipe (UANL-25403

FatILTY CLUPEIDSE

Harenqula thrissina (Jovdan & Gilbertd), Flatiraon
herring. q
Records: BCE. "Dio de Agua" in Mulege (UanNL-25151 '

FAMILY SALMOMNIDAE

Salmo nelsoni (Evermannd. Zan Pedro Martir trout.
Records:  BON. Arrove San Antonio (Follett, 1960:215, z<
5. gairdneri}; arrovoe “La Grells®, tributary of the
srroeyo Santo Dominge (UANL-5E723, as S, nelsaonis.
Tranesplanted to the arvovos San Jascinto Ctributary of
the San Yicernte) and San Raf e ctributary of the Santao
Dominge (Meedham & Gard, 1953:4¢), §

FaMILy CYPRINIDSE ’

Gilas robusts (Baivrd & Girard:y, Fourndtail chub,
Fecards: BCW. Rie Colorado south of the boundaries with

U.2.A., in Horseshoe Bend and Fio Salton tFolletrt,
1960:216, a=s G. robusts elegansd.

Ptychocheilus lucius (Girard). Colorade squanwficsh,
Recoerds: BON. idem. (Follett, 1960:217).

FAMILY CATOSTOMIDAE

Xyrauchen texsnue (Abbatt), Razorback sucker,.
Records: BCN. Rio Hardy, tributary of lower Ric Colorade,
(Follett, 1360:216).

FAMILY CYPRINODONT I DAE

Fundulus ¢p.
Records: BCS. Dam of San Francisco Javier in Loreta (LANL-

==
L"s.‘r 1) .
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Fundulus lima (Vaillant). San lgnacioe killifish.

Local Recorde: BCS. San Iagnacie, Comondu and arrovo La Purisima

Local Recorde: BCS. &rrvowve Santa Cruzg Sierva de las Cacac

Local Records: BCW. Laguna Maquata

{Follett, 1960:217); and “La Presa" in San Ignacio
(UENL-2527) .

Fundulusz parvipinnizs i(Girard). Czlifornia killifish.
{ncal Recorde: BCN. Arrvoves Medano, San Miguel and Carmen
(Follett, 1960:217); San Quintin (UaHlL-2536); arrvovo EL
Descansc, S55.8 km. NW af Encenads (UaNL-not cataloged).
Cuprinodon macularius (Baird & Girard). Desert pupfich.
Local Reco d- ECH. FPozo del Tule; the NW margin of Laguna
zlads; Pozo Cerra Prieto and Ranche Aqua Caliente in
Mp iczsli (Miller, 1243:17-18)
FaMILY GASTEROSTEIDRE
Gazterosteus sculestus (Linnaeus). Three Spined
Stickleback.
“ldl Recerdsz: BCN., FRic Tijuans: arrapo del Raosaric; and likely
in streams of the Sierra San Fedro Martir (Follett,
1960:22%m as G.a. microcephalus; and Castro-Aguivre,
1978, sz G. aculestus)
FAMILY SYNGNATHIDAE
Peuedophallus starksii (Jardan & Culwver).
i ncal Records: BCS. Streams near San Joce del Cabo (Castro-—
faguirre, op. cit.; Follett, 1960224,

FEMILY MUGILIDAE

ggonostomus monticols (Bancroft). Mountain mullet.

South of La Paz; and San Jose del Cabo (Follett, l!LU:

Mugil cephalus (Linnaeus). Striped mullet.

{=Salada) in Mexicali
(Follett, 1960:219); Laguns Salads in "La FPlayita® place
(Compean & Baylon, 1383:207); San Quintin (HANL—;J4°W
mouth of Rico Colerade and tributaies (Castro-Aguirre
1978:144); Arroyo San Miguel in Encenada (Follett,
1960:219); "La Salinz" ca. La Mision in Ensenada
(3.R.C., obs. pers., 1985); San Quintin (UANL-2523).
BECS. Arvoye La Purisima and San Jase del Cabo
(Fallett, 1960:212); "QOjc de figua” of Mulege { UaNL-

252073 .

Mugil curema (VYalenciennes). Hhite mullet,

Lacal Recorde: BCS. Arvoeyo San Jose del Cabo (Follett,

1960:220); and Laguna de Cortez in San Jose del Cabo
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(UANL-2521) .,

FAMILY ATHERINIDAE

Atherinops sp, (cf. analis)
Recorde: EBCN. El Eztero cz. San Felipe {(UaNL-254171.

grherinops affinis (Ayrecd. Top =
Records: BCN. San Quintin CURNL-25327

FatILY CENTROPOMI DSE

Centropomus nigrescens (Guntherd, "Robalo FPrieta®,
Records: BCS. Mouth of Arroyo Mulege (Follett, 1250:219)0
and "01o0 de Aguza" of Mulege (UANL-2S51&).

FaMILY LUTJAMIDASE

Lutianus arascentiventyis (FPeterzy, "Pargo amarillo",
Fecords: BCS., Mouth of Arrovo Mulege (Follett, 1960:2220;
"0jo de Agua de Mulege" (UANL-25120.,

Lutianue novemfasciaty
Records: BCS. Zan Joss del Cabo (Follett, 1980:221); “"0Oja
de Agua" of Mulege (UARNL-2S17 3 and Lagunas de Cortez

in Zan Jose del Cabo (UANL_2T29%,

in

(Gill). "Fargo Frieto"

1]

m %

FAMILY GERREIDAE

Eucinostomus <sp.
Recorde: BLCS,., "0Ojda de Aquat of Mulege (UANL-2519).

Eucinostomus qracilic (Gilly. cific flagfin moiarra.
Fecords: ECS. San jose del Eabo :lleff, 1960:221; and
Laguns de Cortez in San Jose jel Caboe (UANL-Z2S302

Gerres cinereus {(Walbasumy, A
Recorde: BCS. Arrvouve San Jose de
1978:107; Follett, 1960:2217

|‘[’|

flowfin mojarra.
I Cabo (Castro-Aguirre,

FAMILY POMADASYIDAE
Pomadasys bavanus (Jordan & Evermann)
Records: BCS. San Jose del Czbo (Follett, 1360:222)

FAMILY SCIAENIDSE
Cvunoscion macdonaldi (Gilbert). "Totoabz".
Records: BCN. Mouth of Rio Colorado (Castro-Agquirre,
1978:130) .

Cynoscion xanthuluse (Jordan & Gilbkert). Orange Mouth
Corvina.

Recards: BCN. Mouth of Rio Cola

1578:121; Follett, 1960;2;

ado (Castro-Agquirre
1
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Micropogon meqalops (Gilbert).
_ocal Recorde: BCN., Ric Colorade (Castro-Aguirre,1978:133); and
mouth of Rio Colerado (Follett, 1960:222).

FAaMILY ELECOTRIDAE

Dormitator latifrons (Richardeon). Pacific Fat Sleeper.
_crcal Records: BCS. @arroye San Jose at San Jose del Caboj Rio
Mulege; Bahia Agua ‘Yerde; and Playa E San Jose del
Cabo (Follett, 1960:224); "Qio de Agua” of Mulege
(UBNL-2521) 3 Laguns de Cortez in San Jose del Cabo
(UANL-2522); Rioc Mulege immediately below dam (UANL-
not catalogued).,

Gobiomovus maculatus (Gunther).
“orsl FRecorde: BCS. San Jose del Cabo (Follett, 193&0:224)3 and
Lagurnz de Cortez zt San Jose del Cabo (UANL-23324).

Electric picts (¥ner & Steindachner). Spotted Sleeper.
Local Recovds: BCS. Ric San Jose del Cabe and Rio Mulege (Castro-
fBgquirre, 1978:155); and Laguna de Cortezr in Zan Jose
e

del Csbo {(UaANL-25232).
FarILy GOBIIDAE
fdaoys trancandeanuds (Gunther)

=
Local Records: BCS, San Jose del Caboj La Purisima; and "Pozas
Boca de la Sierra" in Santiago (Follett, 1960:223).

Gillichthys mirabilis (Cooper). Longjaw mudsucker.
Local Records: BCM. Localities near the mouth of Rio Colorado and
Rio Hardy at Mexicali (Follett, 1960:223).

Goblonellus sp.
tocal Records: BCS., "Oic de Agua" if Mulege (UANL-2522); and
Laguna de Covtez in San Joze del Cabo (UANL-2333).

FAMILY BOTHIDAE

Citharichthve gilberti {Jenkine & Evermann).

Local Recards: BCS., San Jose Del Cabo (Follett, 1260:218;5
Castro-fguirre, 1972:184); "0Ojo de Agua” of Mulege
(UAaNL-2524)., BCN., Laguna Santa Maria (Lastro-
Aquirre, op. cit.).

FAMILY PLEURONECTIDAE

Hupsopsetts quttulata (Girard). Diamond turbot.
ocal Recordes: BCS. "Q0jo de Agua" of Mulege (UANL-2525).

FAMILY ACHIRIDAE

fichirue mazatlanus {Steindachner).
Local Recorde: BCS., "Ojo de Agua" of Mulege {(UANL-2328).




FAMILY COTTIDARE

Leptocottus armatus (Girard). Pacific Staghorn sculpin.
“ocal Recorde: BCN. Arroyo Rocsaritoe and San Miguel (Follett,
1950:2232),

ECOLOGICAL AND ZOOGEOGRAPHICAL STATUS OF NATIVE ICHTHYOFAUNA

We analvzed the inland native fizh fauna of the Baja
California Peninsula, Mexico, according to an ecological
~lascification described by Myere (1951), According to this
clacscification the inland fauna is compoced of species of
sporadic status (E62%), vicariocus (13%), complementary (8%},
crimary (8%, diadromus (5%), and secondary status (3%} as
depicted in table 1. Of thece fich fauns, 89% zre of marine
derivation and 11 % zre of freshwater origin.

We also anzlyzed the ficsh fauna from a zoogeographical point
of wiew according to Briggs (1974). We found that the native
i

: .

eh fauna of marine dervivation is composed of species with
Sanamanian affinity (53%), Amphiamerican (10%), Californian
©10%), and cirvcumtropical and circumpolar holarctic affinity (3%
each). The native ichthyofauna of freshwater origin is comprised
of spclies of nearctic affinity (10%), neotropical (8%, and
sndemic affinity (2% as depicted in table 1.

DISTRIBUTIONAL RECORDS OF EMOTIC SPECIES

Cur liet comprisez a total of 21 exotic fishes which have
Seen introduced to the freshwaters of the Bajia California
Peninsula. The local recorde of each species are as follows:
FAMILY CLUPEIDAE
Dorosoms petenence (Gunther), Threszdfin shad.
Ltocal Recorde: BOWN.  Rio Colovrado near the delts (Burgess 1920,
Contreras & E=zcalante, 1284); tributary channel to
Lagquna Salada at Mexicali (Compesn & Bavlon,
1984:213).

FaAaMILY CYFPRINIDAE

Cyprinus carpio (Linnaeus). Common carp.
Local Records: BCN. Lower Rio Colorado and tributaries (Follett,
1960:227; Contreras & Escalante, 1984:108); Lagquna
Szlada in "La Flavita" place, Mexicali (collected by
G. Ruiz €., May &, 198%5).

Gila (Siphateles) mohavenzis (Synder). Mohave chub.
rocal Recorde: BON. Arrvoye Santo Tomas (Miller, 1968:171).

Gilas ercutti (Eigenmann & Eigenmann). Arroyoe chub.,

Loecal Records: BCN. Arvove Santo Tomas (Miller, 193568:171).
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ECOLOGICAL AND ZOOGEOGRAPHICAL CLASSIFICATION OF THE INLAND NATIVE
ICHTHYOFAUNA FROM THE BAJA CALIFORNIA PENINSULA, MEXICO .

S T A T U S

S PECIE S ECOLOGICAL ZOOGEOGRAPHICAL

Pls v |Dj|c |sPINA|NT|EN|[PA |AaA]CT |CA |CH
Elops affinis X X
Anchoviella sp. R U T
Harengula thrissing * ' 1 o
Salmo nelsoni 1T T T x

| Gilo robusta o x
Ptychocheilus lucius
Xyrouchen texaonus
Cyprinodon macularius X | ‘
Funduius sp. ) N X
F. lima X X
F. parvipinnis X X
Gosterosteus aculeatus X X
Pseudophallus starksil X X
Agonostomus monticola X X
Mugil cephalus X X
M. curema
Atherinops sp.
A. affinis *
Centropomus nigrescens
Lutjanus argentiventris
L. novemfasciatus
Eucinostomus sp.
E. grocilis 7 ~ 1 1 )
Gerres cinereus T , X
Pomadasys bayanus X
Cynoscion macdonaldi
C. xanthulus
Micropogon megalops
Dormitator latifrons
Gobiomorus maculatus
Eleotris pictao -
Awagous tronsandeanus X
Gillichthys mirabilis X X
Gobionellus sp. X
Citharichthys gilberti
Hypsopsetta guttulata #

| _Achirus mazatianus *

Leptocottus armatus
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Notropis lutrencic (Baird & Girard). Red Shiner.
Locsl Records: BCN., Lower Ric Colorade and tributaries (Hubbs,
1954:289).

FAMILY ICTALURIDA&E

Ictalurus punctatus (Rafinesque)., Channel catfish,
Local Recorde: BCWN., Rioc Hardy at Mexicali (Feollett, 1960:2273;
tributary channel to Laguna Szlada (Compean & Bay
1982:219).,

Pylodictis olivaric (Rafinesque). Flathesad catficsh,
Local Records: BCN., Laguna Salads in "La Plavita" place
{collected by G. Ruiz C.,, May &, 1335); tributa
channel to Laguna Salada (Compean & EBavlon, 128

ary
i

2133,

P

FaMILY POECILIIDAE

Gambusiz affinis (Raird & Girard)., Mosquitofish.

Local Records: BON. Arrove San Jose; Rio Tijuwana; arryoe .o,
Santa Foss at Ensenada; Arrvoyoe San Miguel; Laguna
Santa Maria south of San Cuinting and tributaries of
Rio Hardy (Folletr, 1380:227); Rio Colerado near San
Luis Ric Colerade {UaNL- 25%90); Ric SGuadalupe ca. La
Migion in Ensenada (UANL-not catalogued); Laguna
Hanson in Sierrs Juarez (UaNL-not catalogued); Arrovo
El Descanso, 55.8 km NW of Ensenads (UaNL-not
catglogued);Dam in Ranche Tierra Santa, 20,35 km MNE of
Ensenads (UANL~-not catalogued).

Poecilias reticulata (Peters). GQuppy.
tocal Fecorde: BCS. Laguna Cortez in San Jose del Cabo (UANL-
29228); Preca Juarezr at Todos Santos (UANL-25 ?93.

Foecilias latipinma (Le Sueur}. Szilfin molly.
Local Records: BCM. Rio Colorado at San Luls Rioc Colorado country
{UANL-2450) .

¥iphophovus maculatus (Gunther). Southern platyfish.
Local Records: BCS. "0Ojo de Aguas La Recsita” near San Antonio (URNL-
2544); Presa Juarez at Todoe Santos (UANL-2570).

Xiphophorue variatus {Meek). Variable platyfish.
Lecal Records: BCN. Rio Colovado at San Luis Rio Colorado country
(Contreras & Escalante, 19284:114).

FAMILY CENTRARCHIDAE

Microptevrus salmoides (Lacepede). Largemouth bass
Local Records: BCM. Rio Tijuana near San Quinting Rie Hardy,
tributary te Rio Colorade (Feollett, 15960:228); Rio Coloradoe
at San Luis Rio Colerade country {(UANL-2552); Laguna Salada
in "La Plavita" place (collected by G. Ruiz C., May
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£,198%); tributary channel to Laguna Salada (Compean &
Baylon,19832:219); Emilic Lopez Zamora Dam in Ensenada (G.
Ruiz C., obs. pers.).

Lepomice cyanellus (Rafinesque). Green sunfish,
Local Records: BCM. Rie Tijuana; arrove near Ualle Santa Ress and
Arrove San Miguel, beoth in Epsenada; tributaries of the Ric
Coleoradoe (Follett, 1960:228)

Lepomis gqulosus (Cuwvier). MWarmaouth,
Leczl Records: BCHW.  Ra cho “Tierras Santa", 20.5 km NE of Encenada
(UANL-not catzloegued); Arrovo Santo Tomas in Ejido Ajusco
{UANL-not talogued).

Lepomis macrochirue (Rafinesquer. Bluegill.
Local Records: BCN Ric Colorado (Rio Haray) in Mexicali (Fellett,
1202 ':fr1bur¢ty channel to Laguna Salada in Mexicali
{Compean & Bavlon, 1933:21%).

]],I

Lepomic megalatic (Rafinesque). Longear sunfich,
Local Records: BCN. Laguna Hanson in the Sierra Juarez Mational Fark
fUAaNL-not catalogued).

Fomoxic annularis (Rafinecsquel., White crappie.
arde: BCN,., Rio Colorado and tributaries (Follett, 1960:2

Local Rec 2
Lzguna Salada in "La Flayita" place (UANL-rniot catalogued)

S
=y

Pommoxic nigromaculatus (Lesueur). Black crappie.
Local Recarde: BCHW. Tributaries of the Rio Coleradeo (Follett,
1260:228).,

FamILY CICHLIDRE

Tilapia of. aures (Steindachner). Blue tilapia.
Lacal Records: EBECHM., Lower Rio Coloradoe {(Contreras & Escalante,
1284:122; Lsaguna Salsds in "La Plavita" place (UaANL-not
catalogued).

Tilapia of.zilli (Gervaisc). Redbelly ftilapia.
Local Records: BCM. Lower Rio Celorado (Contreras & Escalante,

1934:122); tributary channel to Laguna Salada (Compean
& Baylon, 1283:219).

DISCUSSION AND CONCLUSIONS

With the species listed in this paper, we have increased the
number of fish species known until 1985 to the waters of the Baja
California Peninsula from 40 species (29 native and 11 exatic
zpecies) which were earlier documented by Follett, (1960), to a
total of 59 cpecies (38 native and 21 exotic). The following four
native species are new records to the Baja California Feninsula:
Harenqula thriszsins, Atherinops affinis, Hysopsetta quttulata,
and Achivrus mazaltanus.

Most of the inland native ichthyofauna is ecelegically
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composed of speciec of marine derivation, representing about 89 %
of the total fish fauna. The "sporadic" and *"vicariocus" ecological
groups are evidently the dominant ecclogical groups. Eleven
percent of the total ficsh fauna belong to species of frechuwaster
origin; most of these are distributed throughout the lower Ria
Colorado system (see Follett, 1960:222). Theze fauna are
represented by one sucker (Xvyrauchen texanys), two cuprinide

(Bils robusts and Ptychocheilus lucius) and enly one endemic
speciec represented by the killifish (Fundulus lima Uzillant)

from San Ignacio, BCS.

With the exception of the Ric Colorade and Ric Mulege the
Baia Califoernia Peninsula is characterized by having very few
intermittent and shallcw streams. Due to their physicgraphic and
Bicclimateloqical relationshipe, the indigenous fish of the
Bzja California Peninsula do not constitute = zufficiently discrete
accemblage of species as to be designated as the "inland native
ichthwofauna of Baja Califarnia Peninsuls (according to criteria
of Follett, 1960:212). Four biogecgraphic reasons for the
absence of szuch fauna has been proposed by Feollett (op. cit.):

1) & hydreologic discontinuity between certain cosstal ctreams of
southern California, U.S.4. and Rico Tijuana, Mexico has prevented
the diszperszzal of freshwater species of the Santas Ana bacin
further scuth than the Ric San Luis Rey in San Diego County
Califeornia; 2) long term aridity has prevented the coastal
dispersal of fish by wav of estuaries; 3) the abrupt escarpment
along much of the eastern shore precludes the formation of
lagoons which might have facilitated dispercal; and 4) the Gulf
of California is a barrier to entry of frechwater fish from the
continent. For these reasons, the known ichthuofauna of the EBaja
California Peninsula ie dominated by groups of marine derivation
{e.g9. sporadic species— 63%, vicariocus species— 13%, and
complementary species— 8%)

From a zoogecgraphical peoint of view, the inland native fizh
fauns of Baiz California is doeminmated by species of Fanamanian
affinity (33%). O0Of thie group, the genera Agoenostomus, FPomadsve
Gobiomorus, Dormitator, and Avacus, have reached their
northwesterly limit near Cabo San Lucas, BCS (Follett, 1960:214).

With regard to introduced or exaotic species veported far the
Bajas Califoernia Peninsula, Follett (1960) earlier documented anly
eleven exotic species, and subcsequently Contreras and Esczlante
(1984) increased this list to seventeen exotic species, Im cur
new 1983 list we reported a total of twenty—one known exctic fich
in the Baja California Peninsula. These new recorde of exotic
species are a result of recent introductions made by severasl
public agencies and private groups for various purposes (e.9g.
sport fichery, aquaculture, forage species, etc.).

It is important to reccgnize that this paper does not
discuss the historic changes in space and time of the native
fish communities of the Baja California Feninsula, or the
anthropogenic impact on them. Our major qosl is te provide a
reference checklicst for use in future monitoring of the
poepulations and future ecological studies, which in turn will aid
in better management and conservation of the inland native
ichthyofauna.

s
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REINTRODUCING THE NATIVES: COLORADO SOUAWFISH AND WOUNDFIN

by

James E. Johnson, Chief, Office of Endangered Species
U.S. Fish and Wildlife Service, Albuquerque, New Mexico

ABSTRACT

Reintroduction efforts for several native southwestern fishes are
reviewed, as are the historic and present distributions of Colorado squawfish
and woundfin. The new experimental category under the Endangered Species
Act is discussed. Under that classification, over 117,000 squawfish
have been stocked into the Salt and Verde rivers in Arizona during 1985
from Dexter National Fish Hatchery. Reintroduction of woundfin is slowed
due to propagation problems, but will start with wild captured fish in 1986.

ABSTRACTO

La introducidn de esfuersos de varias peces nativas del suroeste
seré'repasado igualmente como el aspecto histdrico y distribucion presente
de "squawfish" de Colorado y "woundfin". La nueva categoria experimental
del acto de especies en peligro tambien sera discutido. Incluyido en esa
clasificacidn hay sobre 117,000 "squawfish” de Colorado que se han puesto
en los rios Salt y Verde en Arizona durante el a¥o 1985, del "Dexter
National Fish Hatchery." La reintroducidn de "woundfin” se ha despaciado
por que hay problems de propagacidn pero esto comensara con peces capturadas
en 1986.

Introduction

Native soutlwestern fishes have undergone drastic declines in numbers
and distributions during the latter part of the Twentieth Century, as cited
in numerous scientific papers and articles (see Johnson and Rinne 1982,
Ono, et al. 1983 for reviews). The amplitude of this problem has been
most recently demonstrated in the listing of endangered fishes compiled
by Deacon, et al.(1979), in which 46% of the 203 U.S. and Canadian species
were found in the Southwest. Tt has been estimated that 81% of Arizona's
native fishes and 42% of New Mexico's native fishes are now protected
under State or Federal "endangered species” legisation (Johnson and
Rinne 1982). 1In order to reverse this decline, the U.S. Fish and
Wildlife Service has developed recovery plans for many of the southwestern
fish species listed on the Federal Endangered Species Act (Table 1), and
has begun their implementation. Several management plans for individual
recovery actions have also been written by State, Federal and private
agencies. These documents are produced to coordinate the recovery actions
of the various agencies charged with the protections and recovery of
these fishes.




Table 1. Recovery plans for southwestern fishes.
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COMMON_NAME

Apache trout

Gila trout

Mohave tui chub

Humpback chub

Bonytail chub

Chihuahua chub

Moapa dace

Woundf in

Colorado squawfish

Cui-ui

Leon Springs pupfish

Devils Hole pupfish

Comanche Springs pupfish

Warm Springs pupfish

Owens pupfish

Pahrump killifish

Big Bend gambusia

Clear Creek gambusia

Pecos gambusia

Gila topminnow

Unarmred threespine
stickleback

SCIENTIFIC NAME

Salmo apache

Salmo gilae

Gila bicolor mohavensis
Gila cypha

Gila elegans

Gila nigrescens

Moapa coriacea
Plagopterus argentissimus

Ptychocheilus lucius
Chasmistes cujus
Cyprinodon bovinus
Cyprinodon diabolis
Cyprinodon élegans

Cyprinodon nevadensis pectoralis

Cyprinodon radiosus
Empetrichthys latos
Gambusia gaigei

Gambusia heterochir
Gambusia nobilis
Poeciliopsis occidentalis

Gasterosteus aculeatus williamsoni

DATE SIGNED

8/20/79 & 9/22/83
1/12/79 & 1/3/84
9/12/84

8/22/79

5/16/84

draft

2/14/83

7/ 9/79 & 3/1/85
3/16/78

1/23/78

8/14/85

7/15/80

9/ 2/81

11/10/76

9/17/84

3/17/80

9/19/84

1/14/82

5/ 9/83

3/15/84

12/27/77

Most southwestern fish recovery plans produed to date have several
common action items, including protection of existing habitats, protection
of genetic stock in refugia like Dexter Natiomal Fish Hatchery in New
Mexico, reintroduction of the species back into waters from which they

have been extirpated, and dissemination of public information.

Region 2

(Albuquerque) of the U.S. Fish and Wildlife Service has been especially
active in implementing the reintroduction sections of several of these

recovery plans (Johnson 1980, 1985).

This paper reports on efforts to

reintroduce Colorado squawfish (Ptychocheilus lucius) and woundfin
(Plagotperus argentissimus) into tributaries of the Gila River in central

Arizona. Squawfish have been extirpated from the Gila River basin since
1950 (Miller 1961) and woundfin since prior to the turn of the century
(Minckley 1973). Recovery plans for both species recommend reintroductions

in the Gila River basin (USFWS 1978,1985).

Additional reintroductions

of native fishes into southwestern waters have been reported by Kepner
and Brooks (1983) for Gila topminnows (Poeciliopsis occidentalis),

Johnson (1985) for razorback suckers (Xyrauchen texanus), Rinne, et al.
(1981) for Apache trout (Salmo apache), and Hubbs (1963, 1980) for Big

Bend gambusia (Gambusia gaigei) and Leon Springs pupfish (Cyprinodon

bovinus).
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Discussion

Decline of the Colorado squawfish in the lower basin of the Colorado
River has been well documented by Minckley (1973). Once widespread in
in the lower Colorado River basin (Fig. 1), little habitat remains for
this species because of physical changes in habitats both above and
below mainstream impoundments. No spawning has been reported from
reservoirs or the cold, hypolimetic waters below dams. Exotic fish
species may also affect squawfish survival (USFWS 1978). Squawfish were
last reported in the lower basin of the Colorado River in the early
1970's, at the base of Glen Canyon Dam. The last squawfish collected
from the Gila River in Arizona was by R.R. Miller and party in 1950
(Miller 1961). 1In spite of repeated collecting efforts throughout
the period 1965-1985, in what appears to be suitable habitat in the
Salt, Verde and Gila rifers, no squawfish have been found. Colorado
squawfish still maintain spawing populations in the upper Colorado and
lower Green rivers of Colorado and Utah. The reasons for the exterpation
of Colorado squawfish from the mainstream Gila, Salt and Verde rivers
above the uppemost dams is not known, although recent studies in the
upper Colorado River basin (Tyus, et al. 1981) indicate long distance
spawning movements may be more important than was earlier believed.

Woundfin were once found throughout the lower reaches of the Gila River,
the mainstream Colorado River at Yuma and likely upstream to the Virgin
River, and the Virgin River and its tributaries upstream to LaVerkin
Spring (Fig. 2)(Minckley 1973). Since the turn of the century the species
has been restricted to the Virgin River and a single tributary, LaVerkin
Creek (USFWS 1985). Even though the historic range of the woundfin in
the Gila River basin included only the mainstream Gila River and the

Salt River below Tempe, the species was probably also found in the upper
Gila and Salt rivers and their tributaries, the Agua Fria and Hassayampa
rivers and perhaps even the San Pedro and Santa Cruz rivers. While
woundfin were never taken from these reaches, this can partially be
explained by a lack of early collections. No known barriers, including
elevation, prevented the fish from reaching or occupying these localities.
It is believed that habitat in these streams was suitable for woundfin
and that at least periodically, the species was found there. These
habitats are included in the probable historic range of the woundf in.

Reintroduction efforts for Colorado squawfish and woundfin were
proposed in Arizona during 1976-1979 by the U.S. Fish and Wildlife Service.
No fish of either species was introduced during that period because of
the apprehension of several public and private agencies. These agencies
believed that once the fish were re-established, the Endangered Species
Act (Act) would prevent ongoing and planned actions within the streams
as well as the surrounding watersheds (Johnson 1980, 1985; Johnson and
Rinne 1982). At its meeting in Las Cruces, NM in 1978, the Desert Fishes
Council passed a resolution recommending the addition of a new listing
catagory to the Act, called experimental, that .would eliminate many of
the staunch protective regulations for reintroduced populations and
thus reduce opposition to those reintroductions. That resolution was
supported by many agencies, and was eventually acted upon by Congress
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during the 1982 reauthorization of the Act, resulting in the new experi-

mental category. Final regulations for the experimental category were published

in the Federal Register on August 27, 1984.

Under the 1982 ammendment, two subcategories, essential and non-
essential, were created for the experimental listings. These provided
approximately threatened and candidate degrees of protection, respectively,
for the reintroduced populations, and are determined by the importance of
the reintroduced populations to the survival of the species. Other
pertinent criteria for the new experimental listings include: reintroductions
are to be within the probable historic range of the species, no critical
habitat can be declared for nonessential populations, the public must
be allowed to comment on the action before retintroductions take place,
and the experimental populations must be geographically isolated from
threatened or endangered populations of the same species.

During the period when Washington was developing the regulations

for the experimental populations, Arizona Department of Game and Fish
personnel were locating streams suitable for squawfish and woundfin
reintroductions. Their surveys determined two streams, the Salt River
above Lake Roosevelt and the Verde River above Horseshoe Reservoir,
still retained enough‘of their natural characteristics to be considered
suitable habitat for squawfish (Fig. 1). Five potentially suitable
woundfin streams were also located: the Verde River above Horseshoe
Reservoir, the Gila River above San Carlos Reservoir, the San Francisco
River above its confluence with the Gila River, Tonto Creek above Lake
Roosevelt, and the Hassayampa River above Red Cliff (Fig. 2).

During this same time period, the Fish and Wildlife Service initiated
the extensive documentation for listing Colorado squawfish and woundfin
under the experimental nonessential category, and began producing fish
at Dexter NFH for the reintroductions. The proposal to reintroduce
squawfish and woundfin into Arizona was published on April 10, 1984 and
the final regulation on July 27, 1985; the listings took affect 30 days
later.

Thirty three days after the final publication, on August 26, 1985,
296 Colorado squawfish were transported from Dexter NFH and stocked into
the Verde River near Perkinsville, Arizona. The fish were over 4 years
old and ranged from 12-16 inches, total length., Two days later (August
28, 1985), 113 I+ squawfish and 30,000 fry were stocked into the Salt
River above Lake Roosevelt. By the end of September, 1985, over 117,000
squawfish had been reintroduced into Arizona waters. After nearly 35
years, Colorado squawfish again swim in the Gila River basin, and after
many years of paperwork and effort they are doing so under the new experi-
ment al nonessential classification. Stocking of squawfish will continue
in the Salt and Vedre rivers for up to the next 10 years in an attempt
to reestablish a self sustaining population; monitoring will be conducted
jointly by the Service and Arizona Department of Game and Fish.
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Woundfin propagation has not been very successful at Dexter NFH
when compared to the other species being reared there. While spawning
has taken place and several thousand fish produced, these numbers are
insufficient to restock the selected habitats. Efforts will continue
at Dexter to produce sufficient numbers of woundfin for restocking,
but next spring wild fish will be moved from the Virgin River into
at least three of the seclected streams. Stocking of the Gila and
San Francisco rivers will be delayed at the request of New Mexico
Department of Game and Fish until the impact on two other native minnows,
the spikedace (Meda fulgida) and loach minnow (Tiaroga cobitis) can be
more fully evaluated. Although woundfin were collected together with
Meda and Tiaroga in the Salt River at Tempe (Minckley and Deacon 1968;
Minckley 1973), these two latter species are suffering the same declines
experienced by other southwestern fish, and have recently been
proposed as threatened species under the Act. Stocking of woundfin in
the Verde River below a population of Meda will occur as scheduled.

Summary

As an informational sidelight to the reintroduction efforts in the
lower basin, 3,151,708 young razorback suckers were stocked in the
Salt, Verde and Gila rivers in 1985. This brings the total number
of razorback suckers stocked in the first five years of this effort to
more than 9,400,000. The majority of the suckers stocked have been
fry, but each year 100,000 or more fingerling fish (4-8 inches) are also
stocked. Two recaptures from this effort were made in 1985; the first
by a fisherman in the upper Verde River who caught a razorback sucker on
hook and line and returned it to the water, and the second by Fish and
Wildlife Service employee Bill Kepner, who captured a specimen in a
gravel pit in the Salt River below Phoenix. A concerted effort by Service
and State employees during spring, 1985, failed to locate any razorback
suckers in the Salt, Verde or Gila rivers. Stocking of razorback suckers
will continue through 1990 before success is determined, and depending
upon that outcome, the species‘will be reevaluated for listing under the
Act. The razorback sucker reintroduction effort initiated interest in
additional stockings of native fish. To date the following species
have been reintroduced into the wild from stocks at Dexter NFH: Colorado
squawf ish, razorback sucker, Gila topminnow, bonytail chub (Gila elegans),
Yaqui chub (Gila purpurea), Big Bend gambusia and desert pupfish
(Cyprinodon macularius).

Additional reintroductions of other species are planned, but it
mist be remembered that these efforts are only one phase of recovery.
Long-term survival of southwestern native fishes depends primarily upon
the protection of existing habitats; reintroduction programs add to
the recovery effort but cannot assure its success.
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LIFE HISTORY PATTERNS OF GAMBUSIA MARSHI FROM CUATRO
CIENEGAS, MEXICO

Gary K. Meffe
Savannah River Ecology Laboratory
(University of Georgia)
Drawer E
Aiken, South Carolina 29801

The life history and ecology of Gambusia marshi, a poeciliid fish
endemic to the Cuatro Ciénegaa basin and Rio Salado drainage of
Coahuila, Mexico, is virtually unknown. Fishes collected in
different seasons from natural lakes, rivers and an artificial
canal were analyzed for reproductive patterns, food choice and
parasitiem. G. marshi reproduce seasonally, with fecundity
increasing as a function of female size. Reproduction is not
strongly habitat dependent, although reduced reproductive
activity was noted in the canal. Superfetation is infrequent.
Major food items of G. marshi are detritus and insects, with
other invertebrates, plant material and juvenile fish also
represented. Somatic condition was little affected by habitat or
season and most individuals were robust. Parasites included two
nematodes, a trematode and an acanthocephalan. G. marshi is a
habitat and food generalist, which perhaps accounts for its local
abundance and success within its limited range.
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RESULTADOS PRELIMINARES DEL ESTUDIO ICTIOFAUNISTICO
DE LA CUENCA LERMA-CHAPALA, MEXICO.

E.DIAZ-PARDO* y CARLOS CHAVEZ-TOLEDO
LABORATORIO DE CORDADOS, DEPTO. ZOOLOGIA.
ESCUELA NACIONAL DE CIENCIAS BIOLOGICAS. I.P.N.

La ictiofauna de las aguas continentales de México se compo
ne de aproximadamente 460 especies. Es indudable que esta diver
sidad resulta del hecho de que en Mé&xico se delimitan dos regio-
nes zoogeogréficas, la Neartica y la Neotropical, cada una con -
su propio modelo distribucional. La primera comprende una zona
denominada Subregifén del Lerma o Mexicana con caracteristicas ic
tiofaunisticas muy peculiares, que la definen como una comunidad

compuesta casi exclusivamente por peces mexicanos.

En el sistema Lerma-Chapala-Santiago habitan 49 especies na
tivas de peces, (55 s: “luimos a las introducidas), lo que re-
presenta aproximadament. :1 10.6% de la ictiofauna nacional; lo
caracteriza también el hecho de que esta fauna esti representada
por pocos grupos pero con gran diversidad a nivel especifico. -~
Algunos de ellos son - 36lo endémicos de Mé&xico, sino que solo
viven en esta subregibn, como es el caso de la familia Goodeidae,
y del género Chirostoma. Asi, de las 49 especies nativas, 44 --

tienen como localidad tipica diversas porciones de la cuenca del

Rfo Lerma y Laguna de Chapala y 41 s6lo habitan en ella.

* Becario de COFAA, IPN.
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Aungue esta fauna se empezd a estudiar, desde el punto de -
vista taxonémico a fines del siglo pasado y en el transcurso del
tiempo han aparecido numerosos estudios, todos ellos son fragmen
tarios y ninguno contempla un analisis integral desde el punto -
de vista sistem&tico y mucho menos ecoldgico o zoogeogréfico. -
La excepci6én es el trabajo de Romero (1967) , aungue sbélo compren

de la revisién taxonémica de las especies del Alto Lerma.

Se sabe que la alteracién ecolégica provocada por la urbani
zacidén, contaminacidn, sobreexplotacibén del agua, construccién -
de presas, introduccién de especies ex6ticas, entre otras causas,
determinan en el mejor de los casos la migracién o desaparicibn
local de las poblaciones de peces y en caso extremo la desapari-
cién total de una especie, estos efectos se ven aumentados cuan-
do las poblaciones tienen una distribucidén geogréfica restringi-
da, como en el caso del sistema Lerma-Chapala. Por ejemplo, Con
treras, et.al. (1976) hacen notar que algunas comunidades fcti--
cas en los estados fronterizos del norte se han reducido de tal
manera que aproximadamente 36 especies se consideran como amena-
zadas o en peligro de extincidén. En 1979, Deacon, et.al. inclu-
yen, entre las especies cuya distribucién comprende ocho estados
del extremo norte de nuestro pais, a 31 taxa en la categoria en
peligro, 10 como amenazados y 13 de interés especial. Se ha con

siderado también que una especie de pescado blanco (Chirostoma =

compressum) estd muy probablemente extinto y que tal vez desapa-

reci6 a causa de la prolongada sequia del Lago Cuitzeo en el in-
vierno de 1941 (Barbour, 1973). En un trabajo posterior sobre -
1a fauna ictica del mismo lago, se hace notar la desaparicibén 1lo
cal de cinco especies y la aparicién de otras tantas no registra

das para el sitio (Aguirre, 1975) .

Resulta indispensable entonces, el estudio integral de nues
tra ictiofauna, contemplando no sblo como la actualizacibén de un

censo taxondmico y distribucional, sino analizando las causas Yy

efectos de los cambios, conociendo las costumbres y requerimien-

L
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tos ecolbgicos de los peces nativos Y proporcionando en fin, da
tos bésicos que serdn fitiles para un mejor manejo de estos re--

cursos. Es este el objetivo del presente estudio.

LOCALTZACION GEOGRAFICA Y METODOLOGICA.

La Cuenca Lerma-Chapala se origina aproximadamente a los -
3,000 m.s.n.m. en los Manantiales de Almoloya del Rio en el Es-
tado de México e incluyendo 1la Laguna de Chapala tiene una ex--
tensibén de 40,550 Km2 (Tamayo,op.cit). 1Inicialmente tiene o--—-
rientacién hacia el NW, para terminar en direccién E-W. Dicha
cuenca estd dividida en 5 subcuencas: Bajo Lerma, Turbio-Silao-
Guanajuato, Medio Lerma, Rio Laja-Laguna Seca y Alto Lerma. - -
(Sria. Rec. Hidr&ulicos, 1960); comprende cinco entidades esta-

tales: México, Querétaro, Guanajuato, Michocén y Jalisco. (Fig.1)

Las conlsideraciones, resultados y conclusiones prelimina--
res que hoy presentamos corresponden exclusivamente a la Subcuen

ca Alto Lerma.

Esta subcuenca queda comprendida entre los paralelos 19°--
00' y 20° 30' , Y los meridianos 19°00° y 100°30'; tiene una su
perficie aproximada de 8,152 Km2, que representa casi el 20% --

del total de la cuenca Lerma-~Chapala.

La altitud va desde mis o menos 3,000 y desciende, hasta -
los 1,990m. Sus 1lim on los manantiales de Almoloya del -
Rio, México hasta la Presa Solfs. Gto. La primera localidad -
es la de mayor altitud, si bien no es la que aporta el mayor vo

ltmen de agua a la subcuenca.

A la fecha se han llevado a cabo colectas en 35 puntos de
muestreo, poniendo énfasis en las localidades tipicas. (Fig.2)
En cada una de ellas se realizaron determinaciones ecolbgicas -

como: tipo de sustrato, vegetacidn, temperatura, oxigeno disuel

.
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to, pH y se tomaron muestras de agua para la determinacidén en el
laboratorio de diversos nutrientes como nitratos, sulfatos, fos-
fatos, carbonatos, etc. Asimismo, se realizaron colectas de pe-
ces que han sido analizadas taxonSmicamente, en principio con --
los procedimientos matemdticos convencionales; ademis con el mis
mo material se llevard&n a cabo observaciones biolégicas genera--

les (alimentacién, reproduccibn, etc).

Paralelamente se ha efectuado la recopilacién bibliogréfica
y la revisién del material fctico depositado en la Coleccidn del
Laboratorio de Cordados de la Escuela Nacional de Ciencias Biold
gicas; los datos obtenidos en estas revisiones han sido compara-
dos con los procedentes de este estudio a fin de establecer los
cambios en la composicién y distribucién de las comunidades de -

peces, asi como sus probables causas.

RESULTADOS Y DISCUSION.

La figura 3 indica que las especies nativas son 49, pertene
cientes a 7 familias distintas. Los Goodeidae representan el --
32.6%, Atherinidae el 38.7 y Cyprinidae con 16.32; las restantes
4 familias comprenden de 2 a 4%. Si1 comparamos esto, con lo que
se menciona para la subcuenca Alto Lerma, notamos tan sélo la --
presencia de 4 familias y 15 especies que da un total del 30.6%
para toda la cuenca, porcentaje que puede considerarse alto si -
tomamos en cuenta que el Alto Lerma tan s8lo representa el 20% -
de la superficie total. Las familias Cyprinidae, Goodeidae y --

Atherinidae siguen siendo las més representativas.

En la figura 4, se establece de manera comparativa, las es-
pecies registradas para la subcuenca Alto Lerma, de acuerdo con

la recopilacién bibliografica, revisién de coleccibn y las colec
tas en mayo-junio 1985, en las 35 localidades fijadas. De esas

15 especies, s6lo se capturaron diez.
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En esta misma figura aparece Poecilia reticulata, que es de

reciente introduccibén a la subcuenca. Ademds de las 15 especies
registradas para esta subcuenca, tres no pertenecen a la ictio--

fauna autbctona, la antes citada, Carassius auratus y Cyprinus -

carpio.

Como se observa muchas de las localidades mencionadas por -
la bibliografia y coleccién han sido excluidas (desaparecidas),
principalmente por el crecimiento de las ciudades; por citar tan
s6lo un ejemplo, diremos que las localidades 1, 2, 3 han desapa-
recido para formar parte de la ciudad de Toluca, asi mismo en --
las localidades 4, 19, 26, 30, también sitios periféricos de va-
rias ciudades, se presentd un aumento en la mancha urbana. Mu--
chas otras localidades, por donde pasa el Rio Lerma o algunos a-
fluentes, denotan una alteracién del equilibrio ecolégico, por -

ejemplo la concetracién de oxigeno que va de 0.1 p.p.m.- 2 p.p.m

ANALISIS DE LA DISTRIBUCION DE LAS ESPECIES
COLECTADAS EN MAYO-JUNIO 1985.

Al realizar el andlisis integral de los sitios de colecta -
se observaron cambios en la distribucidn de algunas especies - -

(Figs. 5 y 6), por ejemplo:

Lermichthys multiradiatus.- Que presentaba una distribucidn

en toda la subcuenca, ahora se encuentra en la parte m4s alta, -
desde su nacimiento hasta las localidades 17 y 24 entre los 2520

hasta los 2690 m.s.n.m.

Chirostoma riojai.- Sigue presentindose en las partes altas

de la subcuenca por encima de los 2550 m.s.n.m.

Chirostoma jordani.- La bibliografia menciona que ha sido -
capturado s6lo en los extremos de la subcuenca, desde los 2000 a

los 2700 m.s.n.m.; nosotros lo localizamos s&lo en la parte alta
(2700m) de 1la porcidén media.
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Notropis sallei.- Anteriormente tenfia una distribucibn am-

plia, ahora lo encontramos restringido a las partes altas de la
subcuenca, desde los 2552m hasta los 2700 m.s.n.m.

Chirostoma humboldtianum.- Ha ampliado su distribucibn, ha

cia el extremo sur de la subcuenca pero ocupando las porciones

altas hasta los 2552 m.s.n.m.

Goodea atripinnis y Xenotoca variata.- Estos goodeidos si-

guen manteniendo su distribucién en la porcibén mis baja de la -

subcuenca por debajo de los 2345m.

Poecilia reticulata.- Lo encontramos en canales prdximos a

la Presa Solis, pero no habia sido registrado para la cuenca Ler
ma-Chapala, muy probablemente fué introducido recientemente, ---

pues se trata de peces de uso muy comin por los acuaristas.

si observamos el cuadro de la figura 7, se nota que en té£
minos generales, las especies que requieren una mayor demanda -
en oxigeno (6.0-10.3 p.p.m), son aquellas que se sitian en la -
parte alta de la subcuenca (fig.5), tales son los casos de: - -

Lermichthys multiradiatus, Chirostoma riojai, Notropis sallei y

Chirostoma jordani, los cuales se ubican por arriba de los 2550m;

a pesar de ésto la temperatura no parece ser un .factor determi--
nante ya que se les encontrd desde los 19 hasta los 26°C, valor
minimo y méximo determinado para la subcuenca en mayo-junio de -
1985. El1 andlisis de los restantes valores no muestra alguna in
formacidn sélida para otras inferencias, excepto la turbiedad y
por ende los s6lidos suspendidos, pues el primero registra un va
lor méximo de 135 UFT y el segundo de 140 p.p.m. respectivamente.
Parece ser que la presencia de 8stas cuatro especies en algunas

localidades muestra que estos sitios no presentan perturbacibn,
recordemos que los Atherinidos son un grupo caracterizado por --

ser muy selectivos en cuanto a sitios de desove ademds, en su —-
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trabajo de los peces del Alto Lerma, Romero (1967) considera a -
Lermichthys multiradiatus como una especie indicadora de todo el

Alto Lerma, su restriccibn en la distribucibdn actual pudiera in-
dicar también una alteracién ecoldgica, aungue cabe sefialar que
existe la posibilidad que muchos sitios de muestreo resientan la
temporada de sequia.

En las otras especies: Goodea atripinnis, Xenotoca variata

y Poecilia reticulata el oxigeno no parece ser el factor limitan

te (4.2-7.5 p.p.m), quiz&s el factor que determina su distribu--

cibn, sea el de la temperatura de 22°C a 26°C. G. atripinnis y

X. variata han mantenido su distribucién en la parte baja de la
subcuenca, parecen ser especies menos restrictivas en cuanto a -
la calidad del agua, ya que a diferencia de las especies anterio
res habitan aguas donde la turbiedad y sélidos suspendidos regis
traron los valores més altos 600 UFT y 140 p.p.m. respectivamen-
te.

Chirostoma humboldtianum, queda en forma intermedia entre -

los dos grupos, si bien al observar la figura 7 se nota que exis
te un drea carente de sitios de muestreo entre los 2350 y 2550m.
s.n.m., estos 200m pueden ser importantes e indican la necesidad
de colectar en dicha 4rea, ya que precisamente es esta la que de
limita a los dos grupos de especies y quizi también explicara el

porqué C. humboldtianum se halla entre esos dos grupos.
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FIG. 2.- SUBCUENCA ALTO LERMA, LOCALIDADES ESTUDIADAS.
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CUENCA SUBCUENCA
LERMA - CHAPALA ALTO - LERMA
N°. ESPECTES ¢ |N°. ESPECIES 3
PETROMY ZONTIDAE 2 4.08
CATOSTOMIDAE 1 2.04
CYPRINIDAE 8 16.32 7 14.28
[CTALURIDAE 2 4.08
COODEIDAE 16 32.65 4 8.16
POECILIIDAE 1 2.04 1 2.04
" IATHERINIDAE 19 38.77 3 6.12
49 99.9 15 30.6

FIG. 3.- NGmero de especies nativas en la Cuenca Lerma-Chapa-

la, en comparacibén con las presentes en la Subcuenca
1962; Romero,
1970; Barbour, 1973; Aguirre, 1975).

Alto Lerma.
Alvarez,

(Alvarez y Cortés,

1967;
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FIG. 4.- Especies registradas para la Subcuenca Alto Lerma,

en comparacién con las encontradas en mayo-junio 1985.

REQOPILACICN COLECCION COLECTA

E S P E C I E S BIBLIOGRAFICA E.N.C.B. MAYO-JUNIO-1985
Algansea tincella + +
Algansea barbata + +
Carassius auratus* + + +
Cyprinus carpio* + + +
Notropis calientis + +
Notropis sallei + + +
Yuriria alta +
Allophorus robustus +
Goodea atripinnis + + +
Lermichthys multiradiatus + + +
Xenotoca variata + + +
Poecilia reticulata* +
Poeciliopsis infans +
~hirostoma humboldtanum + + +
chirostoma jordani + +
chirostoma riojai + + +

© _TAL: 11 15 10

* Ex6tica = Introducida.




| * /Vofrqpis sallei. recopi/acio'n

@A/_ sallei. muestreo .

w 4erm/e/n’/1;/s maltiradiatus. reco/oi/acio;z

@ KA. mualtiradiatus . muesireo .

* Chirostoma J’ordam‘ . recopilacion -

%L/I_. /'ordani . mues?reo .

»* Chirostoma. n‘oja.é . reco/o//aeio'rz
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|

FI1G. 5. - DISTRIBUCION GEOGRAFICA DE CUATRO ESPECIES DE PECES R}

EL ALTO LERMA.
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W Goodea a{n:pinnis. recopi/acio'a

@ G. alripinnis . maestreo.

* Xenotoca vwvariata. reea,pi/acioh .

@ Xenofoea variata. muestreo

@7’oeci/ia. retiealata . muestreo

‘(:} Chirostoma fumbolddianum . reeo,oi/ac/‘or't

@ Ch- Aumboldtianum . muesireo .

|

Q.eH.T.

FIG. 6 .- DISTRIBUCION GEOGRAFICA DE CUATRO ESPECIES DE PECES EN

EL ALTO LERMA.
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Histological changes in organ tissues of
Lahontan cutthroat trout (Salmo clarki henshawi)

living in lakes of different salinity - alkalinity

David L. Galat
Arizona State University
Tempe, AZ 85287

George Post
Colorado State University
Ft. Collins, CO 80523

ABSTRACT

Lahontan cutthroat trout from nine lakes in which salinity ranged from
90 ta 12000mg 1 tand alkalinity from 60 to 3500 mg 17! as HCO3 were examined for
sublethal histological changes in gill, kidney, and liver tissues. Gill chlo-
ride cell hyperplasia, gill lamellar epithelial separation, kidney glomerular
swelling, blood congestion in kidneys, and deposition of hyalin droplets in
kidney glomeruli, tubules, and hemopoietic tissues were the histological al-
terations statistically associated with differences in lakewater chemistry.

Deposition of hyalin in kidney tubules was the only histological change
judged pathological and whose severity appeared sufficient to jeopardize normal
organ function. Differences in lakewater chemistry explained nearly 90% of the
variability observed in severity of tubular hyalin degeneration, SOE— was
the ion most positively correlated with incréasing tubular hyalin. Results
suggested that Lahontan cutthroat trout will develop slight to moderate hyalin
degeneration in kidney tubules in lakes where salinity and S0.” concentrations

equal or exceed 5000 mg 171 and 2000 mg 171, respectively. (Jour. Fish. Biol,

in press)
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Cambios histologicos en tejidos organicos

de Lahontan cutthroat trout (Salmo clarki henshawi)

viviendo en lagunas de salinidad - alcalinidad variable
David L. Galat
Arizona State University
Tempe, AZ 85287
George Post
Colorado State University
Ft. Collins, CO 80523

SUMARIO

Lahontan cutthroat trout de nueve lagunas en:las cuales salinidad varid
de 90 a 12000 mg1-1 y alcalinidad 60 a 3500 mgl-! como HCO3 estuvieron
examinado por cambios histo]dbicos subletal en tejidos de branquia, riﬁdh,
y hfﬁado. Hiperplasia de la celula cloruro de la branguia, separaciéﬁ de
Taminilla epitelial branquial, protuberancia glomerual del riﬁén, congestién
sangrial en los rifones, y deposiciéh de gotitas de hialina en riﬁéﬁ glomeruli,
tubulas, y tejidos hemopoieticos fueron las alteraciones histo]d@icas
asociadas por estadistica con diferences en qu{hica del agua Tlagunal.

Deposiciéﬁ de hialina en tubulas de riﬁﬁﬁ fue’ el d%ico cambio histo]é@ico
determinado como pata]é@ico Yy cuyo severidad apareci6 suficiente a poner a
riesgo funcidn normal del 6}gano. Diferences debido a 1la qufﬁica del agua
lagunal explican casi 90% de la variabilidad observado por severidad de
tubular hialina degeneracién, SO%" fué'e1 ion mas positivemente correlacionado
con aumento de tubular hialina. Resultas sugieren que Lahontan cutthrcat trout
desarrollard ligera a moderada degeneraciéh de hialina en riﬁﬁ% tubulas en

2

lagos donde salinidad y S0z concentraciones igualen o sobrepasan 5000 mg1-1 y

2000 mg]'l, al respectivo. (Jour. Fish. Biol., in press)
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Status of Mative Fishes in Big Smoky Valley, Nevada

John W, Pedrettil, Thomas M. Baugh2 and James E, Deaconl

Abstract - Twenty-six springs on the floor of Big Smoky Valley,
Nevada, were surveyed in August and September, 1984, to determine the
presence or absence of the tui chub (Gila bicolor ssp.) and the Big
Smoky Valley speckled dace (Rhinichthys osculus lariversi). The
results of this survey were compared with earlier surveys. Gila
bicolor ssp. was found in only two of the six sites from which it had
been previously reported. This species was also collected from two
new localities, Rhinichthys osculus lariversi was found in both of

the two previously reported sites. One new locality for this species
was also recorded.

Estado actuval de los peces ind{genos del valle Big Smoky de Nevada

Resumen - En agosto y septiembre de 1984 se efectuaron observaciones
de veintiseis manantiales del valle BRig Smoky de Nevada para
verificar la presencia del tui chub (Gila bicolor ssp.) y el Big
Smoky Valley speckled dage (Rhinichthys osculus lariversi). Se en-
contraron Gila bicolor sclo en dos de¢ los seis lugares donde antes se
habian observado. Dicha especie ademas se encontyo en dos lugares
nuevos. Rhinichthys osculus lariversi se observo en los dos lugares

anteriormente notados., Tambien se observo dicha especie en un lugar
nuevo.,

1 Department of Biological Sciences, University of Nevada, Las Vegas,
Las Vegas, Nevada 89154 U.,S.A.

2 U.S. Fish and Wildlife Service, Endangered Species Office, 1000 N.
Glebe Road, Arlington, Virginia 22201 U.S.A,




MORPHOMETRICS OF AGOS1A CHRYSOGASTER (GIRARD)

Results of univariate and multivariate phenetic analyses of 58
morphometric and S5 meristic characters of Agosia chrysogaster, a small
cyprinid endemic to the Sonoran Desert Region, are presented. The more
than 1208 specimens examined were from 52 localities representing all 12
major river basins <(Bill Williams, Arizona to Rio Sinaloa, Sinaloa) to
which the species is native.

The presently monotypic genus needs review, Specimens form two
major phenetic clusters. Rios Yaqui and Sonora, as well ag Wilicox Plara
basin group with more southern basins, and rivers from Rio de la
Concepcidn northward form another cluster. Temporally discrete samples
from <cingle localities appear to indicate a high level of temporal
variability in mean morphometry of populations. Morphometry and
multivariate morphometric distance among localities are poorly correlated
with geographic variables (latitude, longitude, elevation, straight line
distance) but morphologic distance is correlated with drainage distance
among localities. Much of the difference between the two major groups is
related to the way in which they are sexually dimorphic, but the two
discriminate on axes which alsoc centain much seasonal variation within
populations,

Dean A. Hendrickson
Department of Zoology
Arizona State University
Tempe, AZ 85287
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ESTUDIOS MORFOMETRICOS DE AGOSIA CHRYSOGASTER (GIRARD)

Se presepntan resultados de analises fenéticos univariables ¥
multivariables de 58 cardcteres morfometricos y 5 meristicos de Agosia
chrysogaster, un ciprinido pequefic endemico de la Regidn del Desierto de
Sanora. Mas de 1288 ejemplares fueron examinados de 52 sitios que
representan todas las 12 cuencas (Bill Williams, Arizona al Rio Sinaloa)
donde se encuentran poblaciones nativas.

Este genero ahora clasificadoc como monotipico necesita revision.
Los ejemplares forman dos Qrupos fenéticos mavores. Peces de los rios
Yaqui » Sonora » Plara Willcox caen con atros rios mas al sur, mientras
los de los rics desde Rio de la Concepcién al norte forman otro grupcl.
Muestras tomadas de ciertos sitios a varios tiempos durante un afio
indican alto nivel de wvariacion temporal en la morfometria promedia de
poblaciones, Mor{ologfa y distancia morfometrica multivariable entre
poblaciones demostran correlacion debil con datos geograficos (latitud,
longitud, altura, distancia por linea recta) pero distancias por drenaje
entre sitiocs de muestreo estan correladas con distancia morphometrica
entre las poblaciones de Agosia. Gran parte de 1a diferencia entre los
grupos mayores se debe al modo de expresion del dimorfismo sexual entre
cada grupe, pero los gQrupos se clasifican por axes morfometricos
multivariables que tambie contienen mucha variacicon entre estaciones
dentro de un solo poblacids.

Dean A. Hendrickson
Departamento de Zooloaia
niversidad del Estado de Arizona
Tempe, A2 85287
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Title: The Soda Springs Agquifer: Chances for the Continued
Survival of the Mohave Chub (Gila bicolor mohavensis)

C. Robert Feldmeth and Thomas W. Bilhorn

The presence of the Mohave chub at Soda Springs represents
the only population of this endangered species within its
original range. Hybridization with the introduced arroyo chub

(Gila orcutti) has occurred in all other suitable habitats along

the Mojave River drainage. The proposal of the Army Corps of
Cngineers to alter the flow of water down the Mojave River by
construction of a yate on an existing dam upstreaun from
Victorville raises the question of how the aquifer at Soda
Springs will be affected by retention of recharygye water to the
Soda Lake system.

We have recently completed an exawmination of the water
quality and hydroloyy of the Soda Springs aquifer as it pertains
to the continued survival of the Mohave chub. The results of
these studies will be presented ian order to understand the
changes that are likely to occur at Soda Springs and how they

might affect the chub.
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Population Modeling Analysis of Truckee River Flows
and the Endangered Cui-ui (Chasmistes cujus) of Pyramid Lake, Nevada
Randy M. Mciatt, U.S. Fish and Wildlife Service, Reno, Nevada

ABSTRACT: Cui-ui, endemic to Pyramid Lake, Nevada, historically migrate into
the lower Truckee River each spring to spawn. Since completion of Derby Dam

in 1906, river flows and the resulting level of Pyramid Lake have dramatically
decreased. Cui-ui access to the river has been intermittent during the last

50 or so years. Marble Bluff Dam and Fishway, completed in 1976, permitted
partial access for spawning, but river flows are still inadequate during most
years. Some cui-ui have successfully negotiated the fishway each spring since
1980, but 92 percent of the present adult spawning population in Pyramid Lake

is represented by the 1969 year class, now 16 years old. Some juveniles are

now being monitored in the lake and, hopefully, represent other year classes to
be recruited into the adult spawning population before the 1967 year class
becomes reproductively defunct. USFWS, Reno, Nevada, has been developing a
methodology for computer modeling of cui-ui population trends under varying water
management proposals for the Truckee/Carson River Basins. The model utilizes

a physical river model developed by USBR, assigns habitat suitability ratings to
the flows generated by the USBR model, and subseaguently uses both known and
assumed cui-ui population and life history data to compute a hypothetical
population index at varying river flows and lake levels. These indices can be
compared to predict which river management scheme(s) would be most peneficial
for cui-ui.




STATUS AND FUTURE OF RANID FROGS IN ARIZONA

There are five frogs of the genus Rana currently described
which are native to Arizona. The Tarahimara Frog, -R, tarahumarae,
has been extirpated from its limited range north of th& U.S5.-Mexico
border in Arizona, but apparantly healthy populations remain in
Mexico. Four species of leopard. frog (R.-pipiens, R, shiricahua-
ensis, R. blairi, R. yavapaiensis) appear to be Xpeériencing varied
reductions of range and abundance. A fifth species of leopard frog
(Relict Leopard Frog, R, onca) may have existed in the Virgin
River drainage in the northwestern corner of the state., Another
leopard frog of questionable origin is.present.along.the lower Gila
and Colorado rivers, and has replaced R, -yavapaiensis at these
localities. This species may be introduced, or 1s poOssibly an
undescribed form which, due to spotty collections along the lower
Gila River, had until now eéscaped detection. Morphological, acoustic,
and electrophoretic studies are currently assessing the status of
this frog.

The introduced bullfrog, R. cates%eiana, is widespread in
Arizona, and has been implicatad in the deeline of native frogs in
several areas of the west. The particular success of the bullfrog
and exotic fishes in the lower. Colorado.River is the likely cause
for the disappearance of R, yavapaiensis from this portion of its
former range. Other threZts To native frogs in Arizona include
dewatering, destruction of riparian areas, overcollecting, and
environmental pollution.

Robert W. Clarkson, Arizona Game and Fish, Phoenix, Az.
James C. Rorabaugh, U.S. Bureau of Reclamation, Yuma, Az,
James E. Platz, Creighton University, Omaha, Neb,
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EL ESTADO Y EL FUTURO DE LAS RANAS EN
ARIZONA, E.U.A.

‘Hay cinco especies de ranas ahora descrito del género Rana
que se encuentra en el estado de Arizona, E.U.A. El Tarahuma;@
Frog (Rana tarahumarae) ha hecho extinguido de su distribucidn
pequenio en los E.U.A., sin embargo populaciones que parecen
como buenos todavia existen en los Estados Unidos de Mexico.
Parece que cuatros especies de rana leopardo (Rana pipiens, R.
chiricahuaensis, R. blairi, R. yavapaiensis) estdn sufriendo de
reduciones variados de distribucidn y abundancia. Otro especie
de rana leopardo (Relict Leopard Frog, R. onca) ademis de los
cuatro, posiblemente existd en el vertiente “del virgin River en
el noroeste del estado de Arizona. Otra rana leopardo, de
origen questionable, existe en el extremo inferior del Gila
River y del Colorado River y ha reemplazado R. yavapaiensis en
aquellos 1localidades. Este especie posiblemente fuera
introducido o posiblemente seria forma todavia no descrito’
porque hasta ahora no fue descubierto a causa de pocas colectas
de ejemplares por, el extremo inferior del Gila River. Al
presente con investigaciones morphol5gicos, acusticos vy
electrophoreticos estan avaluando el estado de aquella rana.

La rana grande (R. catesbeiana) que es introducido, vive
en todos partes de Arlzona y se le ha implicado en el
declinacién de las ranas 1ndlgenas en varios partes del este
del estado. El buen exito de la rana grande y de pesces
exoticos en el extremo inferior del Colorado River es la causa
probable de su desapar1016h del R. yavapaiensis de este parte
de su distribucidn. Otras amenazas a las ranas 1ndlgenas en
Arizona incluyen el gasto de dgua, el destrucion de lugares
alrededores’, de aguas, - colectionando excesivo, Yy el
contaminacion del ambiente.

Robert W. Clarkson, Arizona Game and Fish, Phoenix, AZ., E.U.A.
James C. Rorabaugh, U.S. Bureau of Reclamation, Yuma, AZ., E.U.A.
James E., Platz, Creighton University, Omaha, Neb., E.U.A.




HABITOS ALIMENTICIOS DE LA TRUCHA DE SAN PEDRO MARTIR, Salmo nelsoni (EVERMANN).

*HUGO CIRILO-SANCHEZ Y. *GORGONIO RUIZ-CAMPOS

Escuela de Ciencias Bioldgicas, Universidad Autdénoma de Baja California,
Apdo. Pst. 1880, Ensenada, B.C. México.

RESUMEN.

Esta es la primera contr1buc1on sobre lTos hédbitos alimenticios de la
trucha de San Pedro Mdrtir (Salmo nelsoni Evermann).

Los contenidos estomacales de 55 ejemplares (65-215 mm LP) procedentes de
varias localidades de la Sierra San Pedro Martir, B.C. Mexico, fueron exami-
nados cualitativamente y cuantitativamente de acuerdo al Ind1ce de Importan-
cia Relativa.

Veintidn art1cu1os alimenticios fueron reconocidos y agrupados dentro de
12 categor1as mayores. La dieta de la trucha de San Pedro Mértir estd com--
puesta principalmente por insectos (78%), de los cuales los tricdpteros
(27.5%), odonatos (16.2%) y colebpteros (15 8%) son los componentes trdficos
més importantes. No se encontraron diferencias cualitativas significativas
de 1a dieta en los diferentes grupos de tallas.

INTRODUCCION.

La determ1nac1on cualitativa y cuantitativa del contenido estomacal de una
especie {ctica, nos permite entender mas adecuadamente la forma de como son
explotados los recursos alimenticios en el medio ambiente, y también de una
manera jndirecta, podemos conocer su d1sp0n1b1]1dad en la comunidad.

Salmo nelsoni (Evermann) es una especie endémica de los arroyos de la pen-
diente occidental de 1a Sierra San Pedro Mdrtir, B.C. Mexico (Follett, 1960;
Ruiz Y Contreras, 1985), y cuyo conocimiento sobre 1a ecologia alimenticia
es aln desconocida.

Esta primera contribucidn tiene como objetivo principal, investigar cuali-
tativa y cuantitativamente la dieta de 1a trucha de San Pedro Mirtir y con--
tr1bu1r de esta manera con informacidn bdsica, para futuros estudios autoeco
1dgicos y de manejo poblacional de ésta especie.

MATERIAL Y METODOS.

Los contenidos estomacales de 55 ejemplares de truchas de un rango de 65-
215 milimetros en longitud patrén, fueron colectadas con carnada "mosca" ar-
tificial, usando cafia de pescar; en tres localidades de 1a Sierra San Pedro
Martir, B.C. (Fig.1), y analizados desde el punto de vista cualitativo y =-
cuantitativo.

* Direccidn oermanente Departamento de Ictiologfa, Facultad de Ciencias
Bioldgicas, Univ.Auténoma de Nuevo Ledn., Monterrey, NL México.
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Los ejemplares preservados en isopropanol 50% fueron disectados en el
laboratorio y el contenido estomacal fue identificado y cuantificado, bajo
un microscopio estereoscdpico.

Los contenidos estomacales fueron s1mu1taneamente examinados usando los me
todos de frecuencia de ocurrencia (FO), numérico (N), y vo]umen aparente(VAY,
todos descritos por Lagler (1978) e Hyslop (1980). Los articulos alimenti--
cios fueron 1dent1f1cados hasta la taxa mds baja pos1b1e y posteriormente
agrupados en categorias alimenticias mayores para su andlisis cualitativo y
cuantitativo. La identificacion de los articulos alimenticios se basa en
criterios de Chu (1949), Usinger (1963), Pennak (1578), y Powell y Hogue (1979).

E1 Indice de Importancia Relativa (George y Hadley, 1979) fue calculado pa-
ra cada categorla mayor, este método 1ntegra los metodos de frecuenc1a de
ocurrenc1a, numérico y volumétrico, sin embargo reemplazamos el método volu-
métrico por el de volumen aparente debido a la dificultad para estimar ade--
cuadamente art1cu1os alimenticios pequefios.

La ecuacidn utilizada es:

IIR= %FO + ZN + %VA

donde: % FO= porciento de frecuenc1a de ocurrencia,
% N = porciento por nimero,
% VA= porciento por volumen aparente.

Para comparar las diferencias en la dieta entre los diferentes t wafios de
truchas, separamos a éstas en tres grupos:

Primér grupo: truchas menores de 150 mm LP
Segundo grupo: truchas de 150 a 200 mm LP )
Tercer grupo: truchas mayores de 200 mm LP o
donde el método utilizado para comparar los contenidos estomacales fue el
Indice de Similitud de Jaccard (Brower y Zar, 1977).

RESULTADOS.

En el andlisis sistemdtico se reconocieron veintiun articulos alimenticios
: 4 . . .
incluidos en 12 categorias alimenticias mayores (tabla 1), donde los grupos
mejor representados en especie-presa fueron coleoptera y trichoptera.

Los tr1copteros (1IR= 27.6%), odonatos (IIR= 16.2%), co]eopteros (IIR-
15.8%), y anfipodos (IIR= 11.6%) fueron los componentes tréficos mas impor-
tantes en la dieta de esta especie (tabla II, fig.2).

En la figura 3, se integran las estimaciones de %FO, %N, y %VA en una mis-
ma graf1ca y donde se puede apreciar claramente, la gran contr1buc1on (numero
y biomasa) de los grupos trichoptera, co]eoptera y odonata en la dieta de
este pez, sin embargo el resto de las categor1as alimenticias contribuyen
muy poco en la dieta de la trucha.

En la comparacion de los tres grupos de tallas examinadas no se encontro
ninguna diferencia cualitativa, con respecto a su alimentacion (fig. 4).
Los grupos 1 y 2 de la fiqura 4, presentan una gran similitud (CCj= 0.833)




sin embargo, el grupo 1 tiene una mayor afinidad con el grupo 3 (CCj=0.733).

DISCUSION Y CONCLUSIONES.

Nuestros resultados demuestran que la trucha de San Pedro Martir (Salmo
nelsoni Evermann), tiene una dieta compuesta principalmente por insectos, de
Tos cuales los tricépteros, coledpteros y odonata fueron las categorias ali
menticias mis importantes. La dieta de ésta especie es muy similar a la re--
portada en otros salménidos, tal como Salmo gairdneri (e.g. Whales, 1946,
‘Macig]ek y Needham, 1951; Lackey, 1969; Swift, 1970; Elliott y Jenkins, Jdr.,

1972). :

Las categorfas alimenticias mayores tales como los tricépteros, coledpte-
~ ros y odonatos, son posiblemente los recursos alimenticios mas abundantes y
disponibles en este medio ambiente.

En los tres grupos de tallas de las truchas, no se encontraron diferencias
cualitativamente significativas con respecto a la dieta, tal vez debido

a que éstas toman indiferentemente los recursos alimenticios disponibles.
Esto podria ser causado por la simplicidad de la estructura tréfica de la co-
munidad, la cual es tipica de los ecosistemas acudticos 16ticos.

AGRADECIMIENTQS

Nuestro agradecimiento a E.Phil Pister, quien proporciond gentilmente los
especimenes de truchas que el colectd durante sus varias excursiones a la --
Sierra San Pedro M4rtir, B.C.; también gracias al finado Katsuo Nishikawa y
a Carlos Yruretagoyena, por proporcionar datos ecoldgicos del drea de estu-
‘dio. A Sergio Salazar quien revisd la traduccidn en inglés del manuscrito.

4

L




153

FEEDING HABITS OF THE S&aN FEDRO MARTIR TROUT, Salme nelsond

AHUGO CIRILO-SAMCHEZ AND GORGONIC RUIZ-CAMPOS
Eccuela de Ciencias Biclogicas, Universidad Autconoma de Bala
Cslifornia, eapte. Pst. 1830, Ensenads, B.C. Mexico

ABSTRACT

The feeding habitz of the San Pedro Martir trout (Salmo
nelsconi Evermann} ave reported for the first time.

The =tomach contents of 55 specimens (685-21% SL) cellected
in seversl localities from the Sierra San Pedro Martir, B.LC.,
wico, were examined both gqualitatively and quantitatively
sccording to the Relative Importance Index. Twenty-one food
items were recognized systematically and were grouped into 1z
major categories. The diet of the San Pedrc Martiv trout is
mainly composed of insects (78%), of which the trichoptera
(27.5%), odonata (16.2%), and colecptera (15.8 %) are the most
important JYoups.

We did not find anv s=igni
the diet of sewveral trout zize
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INTRODUCTION

& qualitative and gquantitative determination of the
tomach contents of a fish species allowe us to understand more
cocurately the way food rezources are “explcoited" in the
nuironment. @&lso, in an indirect way, we can know their relative
wzilability in the community,

Salmo nelesoni (Evermann) is & species endemic to tY
from the western slaope of the Sierra San Pedro Martir. E.
Mexico (Follett, 19&0; Ruiz and Contreras, 1285). Knowled
the feeding ecolegy of this species ie etill unknown.

Investigation of the qualitztive and quantitative apsects of
the diet of the San Pedra Martir trout will aid future
auteccological and management studies of this endemic speciec.

W omn

m

MATERIALS AND METHODZ

Fifty—five trout (&£3-Z13 mm ZL} were collected with
artificial trout flies from three localities in the Sierrva San
Pedroc Martir, B.C., Mexico (fig. 1). The stomach contents wWere
analyzed from gqualitative and quantitative points of view.

Specimens were preserved in S0% iscpropanol, dissected in
the laboratory, and the stomach contents were identified and
quantified under & sterecscopic microscope.

*Permanent address: Dept. of Ichthyolegy, School of Biclogy,
Univ. of NMuevo Leon., Monterrey, NL Mexico.




The =ztomach contents were examined ueing the frequency of
sccurrence (FO), numerical (N), and apparent volume (&Y methode
described in Lagler (1937%) and Hyslop (19230). The food items
were identified to the lowest possible taxon, and later grouped
inte major food categories for qualitative and quantitative
analysis. The identification of food items was hased on the
criteria of Chu (1343), Usinger (1963}, Fennak (1973), and Powell
and Hogue (13249),

The Relative Importance Index (George snd Hadley, 19791 1
calculated for each major food categorv. This index integrate
the frequency of occurrence with numerical and volume methods. We
replaced the volumetric methoed with the wolume method because of
the difficulty in sccurately messuring the emaller food items.

The equation used is:

RII= %F0O - %M ~ 24l
where: %F0= frequency of occcurrence percent
%N = numerical percent
%A= apparent volume pevcent

To compare the di ence in the diet bhetween seversl trout
length cohorte, we = the trout inta three groups:

Firet group: trout s than 1 SL
Second group: trout : 1! and 200 mm SL
Third group: trout

ompare the stomach

The method used to c
o ccard (Brower and Zar,

=
Similarity Index of Ja
FESULTS
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In the custematic analvsis, we
items included in tweluve majaor food
Coleopters and Trichoptera were the
in cur samples.

The Trichoeptera (RIl= 2Z7.6%), Odonats (RII= 1&,2%:, Colesopters

15,8

2% and Amphipodas (RII= 11.8%) are the most important
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rophic components in the diet of the speciec (Takble I1, figure
7.

In Figure 2 we integrated the %F0, %N, and %AY aczeszments in
the same graph. This graph indicates the great contribution
(number and biomase) that the Trichoptera, Colecptera and Odonata
groups make in the diet of thic fish. However the remaining food
categories contribute little to the diet of this species.

In comparing the three zize groups of the trout exa amined,
we did not find any qualitative differences in the diet (see
figqure 4). The groups 1 and 2 chow a high similarity (CCi=
ﬂ.CT*\ and group 1 has a greater affinity to group 3 (CCi=

DIZCUSSION AND CONCLUSIONS

Our results show that the San Pedro Martir trout, Salmo
nelsoni (Evermann) has & diet composed mostly of insects, of which




the Trichoptera, Colecptera, and Odonata, were the most abundant
food cateqories.

The diet of the species is very similar to that reported
for ather salmaonide, such as Salme gqairdneri (e.q. Wales, 1346;
Macialek and Needham, 1951; Lackey, 1969; Swift, 1970; and Ellia
and Jenkins, Jr., 1372).

Trichoeptera, Colecptera, and Odonata are most likely the
moare atundant and available foaod resources in the environment.

In the three trout cizes, we did net find any significant
qualitative difference, perhaps due to the fact that they
exploit the available foaod reccurces In cimilar waye. This migh
be caused by the simplicity of the trophic structure of the
community which iz typical of lotic aquatic ecosystems.
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mann), according to the Relative Importance Index (RII).

Figure 2.
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Tabla I. LISTA SISTEMATICA DE LOS ARTICULOS ALIMENTICIOS ENCONTRADOS EN EL
‘ CONTENIDO ESTOMACAL DE LA TRUCHA Salmo nelsoni (Evermann).
Table I. Systematic list of the Food Items found in the Stomach Contents
of Trout Salmo nelsoni (Evermann).

CATEGORIAS ARTICULOS IDENTIFICABLES

Categories Recognized Items

GASTEROPODA Gasteropoda

ARANEA Aranea

OSTRACODA Ostracoda

AMPHIPODA Amphipoda

ODONATA Zygoptera (larvas)
Coenagriidae (larvas)

HEMIPTERA Belostomatidae (Belostoma sp.)
Notonectidae (Notonecta sp)

NEUROPTERA Sialidae

COLEOPTERA Dytiscidae (Agabus sp)
Hydrophilidae (Hydrophilus sp)
Carabidae
Haliplidae

LEPIDOPTERA Lepidoptera (larvas)

TRICHOPTERA Helicopsychidae (Helicopsyche sp)
Hydropsychidae (Hydropsyche sp)
Leptoceridae (Leptocella sp)

HYMENOPTERA Formicidae
Apoidea

DIPTERA Heleidae (larvas)

Blephariceridae
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LARVAL RAZORBACK SUCKER, XYRAUCHEN TEXANUS, IN LAKE MOHAVE, AZ-NV.

Razorback sucker in Lake Mohave are large and old, with no
evidence of recruitment for several decades. Adults spawn suc-
cessfully and larvae are produced. Larvae were abundant in the
Tittoral zone from mid-January into April 1984-85. Growth from
/mm at hatch to 10-12mm was evident, but larvae disappeared at ca.
12mm, Intensive sampling by trawl failad to locate larvaa in open
waters of the lake. Stomach analyses of littoral and epilimnetic
predators provided little evidence for consumption of significant
numbers of larvae. Yet, caged larvae attained lengths i1 excess
of 30mm, nearly 3X that of wild fish, and a cohort produced by
wild adults in a predator-free backwater reached lengths of 20mm
in a month. The latter were eliminated by predation after breach
of tne backwater; nearly 40% of invading green sunfish contained
an average of 3.9 larval razorback. Foods of larval razorback
were zooplankters predominated by Bosima and Daphnia. Qualitative

and quantitative differences in zooplankton communities, but not
larval diets, were evident between the backwater and Lake Mohave.
Food resource availability may in part explain greater size and
increased survival in the former. Predation impacts are likely
significant, but remain unquantified.

Daniel R. Langhorst

Center for Environmental Studies
Arizona State University

Tempe, Arizona 85287




LARVA DE RAZORBACK SUCKER, (XYRAUCHEN TEXANUS), EN
LAKE MOHAVE, ARIZONA - NEVADA

Razorback sucker en Lake Mohave son grandes y viejos, sin evidencia
de aumento de la poblacion adulta por varias décadas. Adultos desovan
con €xito y larvas estan producido. Larvas estuvieron abundante en la
zona litoral medios de enero hasta por abril 1984-85. Crecimiento de
7mm a hacer eclosion a 10-12mm estuvo evidente, pero larva desaparecio
a casi 12mm. Toma de muestras por traul falld en localizar larva en
los aguas abiertas de la laguna. Andlisis del estcmago de predadores
del litoral y del epilimneo proved poca evidencia de consumo de numeros
significantes de larva. Aun, la largura de larva enjaulada alcanzd mds
de 30mm, casi trés veces lo de larva salvaje, y larva producido por
adultos salvajes en agua aislada sin predadores logrd lagura de 20mm
durante un més. Los ultimos fueron eliminados por predacion despues de

brecha del area aislada, casi 40% de los green sunfish (Lepomis cyanellus)

que invadieron tuvieron un promedio de 3.9 larva de razorback sucker.

Alimentos de larva de razorback sucker son zooplancton Bosmina y Daphnia

predominante. Diferencias cualitativas y cudnticas en comunidades de
zooplacton, pero no dietas de larva, fueron evidente entre el agua aislada
y Lake Monhave. Disponibilidad del recurso alimenticia por un parte puede
explicar la diferencia en tamafio y aumento de supervivencia. E1 impacto
de predacidn probable tiene sigﬁificancidh, pero hasta ahora no estd
cuantificado.

165




166

Desert Fishes Council
Seventeenth Annual Symposium.
Death Valley, Cal., Nov. 14-16, 1985,

Una Nueva Especie de Pez Peciliido del Género Xiphophorus , de Coahuila, México.

A New Species of Poeciliid Fish of the Genus Xiphophorus , from Coahuila, México.

Salvador Contreras-Balderas and Hortensia Obregén-Barboza.
Escuela de Graduados en Ciencias Biolégicas, U. A, N. L.
Monterrey , México.

RESUMEN

Una nueva especie de pez peclliido del género Xiphophorus, se describe como en-
démica a una pequefa cuenca satélite del Rio Salado en Mdzquiz , Coahuila, Méxi-
co. &£l nuevo taxon se define por la siguiente combinacién dnica de caracteris-
ticas: cuerpo con manchas marmoleadas grandes a medianas en los lados, princi-

paimente hacia atrds y abajo; la mayorfa de las espinas del radio 3 bifidas; --
sierra proximal del radio 4p poco o no retrorsa; la sierra distal de! mismo no

convergente; gonopodio negro; generalmente 10 radios dorsales y 18 caudales; --
cominmente 17 branquiespinas; coracoides subtriangular, fuertemente convexo ha-
cia atrds, que sobrepasa notoriamente los radiales, sin ap6fisis; supracleitra

con la cabeza fuertemente proyectada hacia atrads. El nombre especifico se refie
re a la coloracién marmoleada. La nueva especie es extremadamente cercana al -
grupo xiphidium-couchianus-gordoni.

ABSTRACT

A new species of Xiphophorus, fish family Poeciliidae, endemic to a small sate-
Ilite bazin of the Rio Salado at Mizquiz, Coahuila, México, is described. The
new taxon is recognized by the following combination of characters: body with
medium to large marmorated spots especially low and posterior on sides; most
ray 3 spines bifid; distal serrae of ray bp not converging at tips; proximal
serrae of ray bp little or no retrorse; gonopodium black; usually 10 dorsal
and 18 caudal rays; gill rakers usually 17; Coracoid subtriangular, elongate
strongly convex, past back. the radials, without process; supracleithrum with
anterior end tri or bicuspid; cleithrum with the head strongly projecting
backwards. The specific name refers to the marmorated coloration. The new spe-
cies is very close to xiphidium-couchianus-gordoni.
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DISTRIBUTION AND STATUS OF THE LOACH MINNOW, TIAROGA COBITIS,
IN NEW MEXIcO. David L. Propst, New Mexico Department of Game
and Fish and Kevin R. Bestgen, Colorado State University.

The loach minnow, Tiaroga cobitis, is endemic to the
Gila River drainage of Arizona and New Mexico. Wwithin this
area the range and abundance of the fish has been reduced by
a variety human-caused factors. Most notable of these are
stream modifications such as dam construction, channelization,
and elevated sediment loads, and the introduction of
non-native fishes. The loach minnow currently is found
sporadically in the San Francisco River from the Arizona-New
Mexico border upstream to near the village of Reserve, New
Mexico. It barely penetrates, if at all, most San Francisco
River tributaries. The only exception, the Tularosa River,
supports loach minnow from the village of Ccruzville downstream
to its confluence with the San Francisco River. 1In the Gila
River drainage, the loach minnow occurs in the cliff-Gila
Valley reach of the river, the lowermost stretches of the West
and Middle forks of the Gila River, and much of the East Fork
of the Gila River. Its absence in some areas is due mainly to
the paucity of suitable habitat. However, non-native
predators are probably the main reason for its current
exclusion from canyon reaches of the Gila River. Within the
current New Mexico range of the species, viable populations
are found primarily in a portion of the Tularosa River near
U.S. Forest Service Road 233, the San Francisco River in the
vicinity of the Kelly Mountains, and the cliff-Gila Valley
reach of the Gila River. Flsewhere, loach minnow numbers are
jow. Survival of the loach ninnow is largely dependent upon
maintenance of its preferred riffle habitat, free of
excessive sedimentation, and exclusion of non-native predators
such as the channel and flathead catfishes (Ictalurus

punctatus and Pylodictus olivaris).
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DEVELOPMENT OF BLUE LINK SPRING
A REFUGIUM FOR HIKO WHITE RIVER SPRINGFISH

Mike Sevon
Nevada Department of Wildlife

And

Dan Delany
Bureau of Land Management - Carson District

ABSTRACT

Blue Link Spring, an artesian thermal spring originating on Bureau of Land
Management (BLM) administered Jands, was successfully developed as a permanent
refugium for the Hiko White River springfish (Crenichthys baileyi grandis) through
the cooperative efforts of the Nevada Department of Wildlife (NDOW) and the BLM.
A Release Site Description and Plan prepared by NDOW; an Environmenta] Analysis
conducted by the BLM; and a Cooperative Agreement, signed by the two agencies,
satisfied BLM policy requirements for the introduction and established management
direction for the site. Development efforts included piping of water from the
spring source to an existing pond which was physically altered, with the yse of
explosives to create a suitable refugium. Two successfyl transplants were
conducted by NDOW. Monitoring of habitat conditions and population status is an
ongoing effort shared equally by the two agencies.

The Hiko White River Springfish was officially listed as endangered soon
after their establishment in Blue Link Spring. Consequently, this project work
will play an important role in the recovery of the species.

RESUMEN

E1 manantial "Blye Link", un manantial termal artesiano que nace en las
tierras administradas por el Bureau of Land Management (BLM), se ha desarrollado
con buenos resultados como refugio para los "Hiko White River Springfish"
’(Crenichothys baileyi grandis) a traves de los esfuerzos conjuntos del Nevada
Department of Wildife %NDOWi y del BLM. Una descripcion del lugar donde fueron
depositados y del proyecto preparado por el NDOW; un estudio ambiente dirigido por
el BLM, y un acuerdo Cooperativo firmado por los dos departamentos, han cumplido
10s requisitos del BLM para la introduccion, administracio y direccion
establecida. E1 desarrollo de las obras incluye 1a canalizacion del aqua desde el
manantial a un charco existente que habia sido alterado mediante e] uso de
explosivos para crear un refugio apropiado. E1 NDOW 1Tevo a cabo con exito dos
transplantes de la citada especie. E1 control de las condiciones del habitat y
del estado de 1a poblacion es un esfuerzo continuo que se comparte igualmente
entre los dos departamentos.

E1 "Hike White River Springfish" ha quedado oficialmente inscrito como
especie en peligro poco despues de haber sido depositada en el Manantial "Blue
Link". Como resultado, este proyecto desempenara un papel importante en la mejora
de las especies.
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THE DEVELOPMENT OF BLUE LINK SPRING
A Refugium For Hiko White River Springfish (C. baileyi grandis)

BACKGROUND

Crenichthys baileyi grandis is one of five subspecies of the genus
Crenichthys inhabiting warm springs in the Pluvial White River drainage. During
the Tast 20 years, C. b. grandis were restricted to Hiko Spring and Crystal
Spring, located in the Pahranagat Valley of Lincoln County, Nevada. The introduc-
tion of tropical aquarium fishes and largemouth bass in recent years has decimated
the population of C. b. grandis, once found in Hiko Spring and Crystal Spring. In
1965, mosquitofish (Gambusia affinus) and Poecilia mexicana were established at
Hiko Spring. During this same year, largemouth bass were introduced into a
downstream reservoir and became established at Hiko Spring a short time later. By
1967 C. baileyi grandis was extirpated from the outflow pond of Hiko Spring.
(Deacon, 1979) By 1970, largemouth bass were no Tonger present at Hiko Spring and
modification of the outlet structure from a canal to a pipe provides a barrier to
the upstream migration of largemouth bass.

At Crystal Spring, 4.7 miles south of Hiko Spring, the C. b. grandis popula-
tion declined following the establishment of Cichlasoma nigro fasciatuim (Convict
Cichgid) and Poecila mexicana in the mid to late 1970s. (Courtenay and Deacon,
1982

During the fall of 1983, 20 springfish were removed from the only naturally
occurring population at Crystal Spring to develop a brood stock for reintroduction
of the subspecies at Hiko Spring. Successful propagation at the University of
Nevada - Las Vegas (UNLV) led to the release of 35 C. b. grandis into Hiko Spring
in January, 1984. A second release of 40 C. b. grandis foTlowed from UNLV stock
was accomplished at Hiko Spring on March 22 of the same year.

Follow up trapping at Hiko Spring during the spring and summer failed to show
any springfish. However, convict cichlids (Cichlasoma n. fasciatuim) were located
in July through trapping efforts and reduced the chances for a successful
springfish introduction into Hiko Spring (Baugh and Deacon, 1985)

In March of 1984, the Carson District Bureau of Land Management (BLM) and the
Nevada Department of Wildlife (NDOW), began an inventory of warm water springs
which could be developed as refugiums for threatened and endangered endemic fish
species of Nevada. Foremost among springs jnventoried was Blue Link Spring. Due
to the spring's remote location at the south end of the Pilot Mountains in Mineral
County, the potential for the introduction of undesirable fish species is very
small. Coordination with Dave Buck, Regional Fisheries Supervisor for NDOW in Las
Vegas, regarding the development of Blue Link Spring, revealed the plight of C.
baileyi grandis and the need for a refugium for this specie.

SITE DESCRIPTION

Blue Link Spring originates as an artesian flow on a ridgetop and drains 93
feet downslope to a small wash. Upon entering the wash, water flows an additional
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80 feet to a man-made reservoir which measures 63 feet by 105 feet. Maximum depth
of the reservoir is five feet with an average depth of three feet. The estimated
volume of the pool is .304 acre-feet. Although invertebrates 1ife and submergent
aquatic plants are well developed in the pool, no fish 1ife has ever been recorded
here. Outflow from the pond gradually diminishes before reaching any other water
sources and there is no source for the previous establishment of native fish
fauna.

The spring is located 11 air miles east and three air miles south of
Sodaville, Nevada. The favored access route is an unimproved dirt road which
begins on Highway 95, one mile south of Sodaville. Because of flash flooding in
1984 and 1985, travel time on the 18.1 mile dirt road is no less than two hours.

Blue Link Spring was surveyed for development as a refugium for C. baileyi
grandis on September 14, 1984. Water quality monitoring determined the spring
outflow to be potable for humans and suitable for fish life. Water flow from the
spring is 19 gallons/minute with temperatures of 98 - 99 degrees Fahrenheit,
however the water cools considerably in flowing 173 feet to the reservoir being
influenced by ambient air temperature. In an effort to increase water tempera-
tures in the pool, project developers planned to install a 1.5 inch diameter PVC
pipeline to transport spring flow from Blue Link Spring directly to the pool. The
water temperature regime desired for maintenance of Hiko White River springfish
ranges from 68 - 95 degrees Fahrenheit.

BLM POLICY REQUIREMENTS

The act of releasing a native fish species into BLM administered waters not
previously occupied by that species is defined by the BLM as an "introduction" and
requires that a Release Site Description and Plan (or a Habitat Management Plan),
Environmental Analysis, and a Cooperative Agreement be prepared prior to approval
of this action. The Release Site Description and Plan, prepared September 17,
1984 by Mike Sevon, included an evaluation of the site, identification of current
uses and potential conflicts and broad objectives of the plan. This plan was
routed to several interested publics including four miners with claims in the
area, the Mineral County Commissioners and the State Clearinghouse for their
review and comment.

An Environmental Analysis of the introduction, although categorically exclud-
ed under the National Environmental Policy Act, was conducted by Dan Delany on
September 25, 1984. It was concluded that the proposed action would not have a
significant adverse affect on the environment at Blue Link Spring or the Hiko
White River Springfish, or on its designated Critical Habitat.

The Cooperative Agreement, signed in February of 1985 by the Regional Super-
visor of NDOW and the District Manager of the BLM, designated agency responsibili-
ties for project construction and for accomplishing the introduction. Specifical-
ly, these were: (1) BLM would provide materials and labor necessary to install a
springbox, (2) NDOW would supply materials and labor necessary to install pipe-
Tines and a valve, (3) maintenance costs and labor would be shared equally between
NDOW and BLM, (4) NDOW would transport Hiko White River Springfish to Blue Link
Spring, (5) monitoring responsibilities would be shared equally, and (6) upon a
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successful introduction effort, the BLM would propose withdrawal from mining of
metalliferous minerals on five acres surrounding the project site.

PROJECT DEVELOPMENT AND MONITORING

Project construction began in October of 1984 with the installation of a
redwood springbox and 180 feet of one and one-half inch polyvinyl chloride (PVC)
pipe which diverted nearly the entire flow from the spring source into the exist-
ing one-tenth acre pond. In addition, a three-quarter inch PVC pipeline was
extended from the springbox to an old existing bathtub which was used on occasion
by the public. This Tine, unlike the main pipeline, was fitted with a shutoff
valve and replaced an old makeshift steel pipeline. With the spring developed in
this manner, it was no longer necessary for public users to tamper with the spring
source in order to obtain access to bathing water. The entire development has
remained undamaged to date.

Upon project complietion, water temperatures were 98 degrees Fahrenheit at the
pipe outlet into the pool, indicating very little temperature loss from that
measured at the spring source. Subsequent monitoring from October 30 to December
19, 1984, using thermograph records and temperature profiles, however, indicated
water temperatures inside the pool were not being maintained at a suitable level
due to wind action across the surface of the pool and Tow (below freezing at
night) ambient temperatures. 1t was then decided to create and "adjunct pool"
which would open up into the pond yet would be small enough to maintain suitable
water temperatures.

Mike Sevon secured the assistance of fellow NDOW employee and explosives
expert, Norm Saake, to excavate two holes which were three feet deep, three and
one-half feet apart and three feet from the shoreline of the pond. They placed a
25 pound charge of ammonium nitrate into each hole. The explosion created an
adjunct pool which was three and one-half feet deep, 18 feet long and 16 feet
wide. They rerouted the pipeline into the center of the adjunct pool and trans-
planted aquatic vegetation, primarily Chara, from the pond into the newly formed
habitat.

The adjunct pool was monitored six weeks later in what was felt to be the
harshest of weather conditions. Aquatic vegetation had successfully been estab-
lished and water temperatures ranged from 67.1 degrees Fahrenheit to 81.3 degrees
Fahrenheit, despite 32 degrees Fahrenheit ambient temperatures and 15 to 20 mile
per hour winds. Blue Link Spring was determined at this time to be suitable as a
permanent refugium for Hiko White River Springfish.

TRANSPLANT EFFORTS

The initial transplant took place on February 12, 1985, when Tom Baugh, PhD,
University of Nevada, Las Vegas and Donna Withers, NDOW, transported 59 Hiko White
River Springfish to Blue Link Spring in a 48 quart chest type cooler equipped with
two small aquarium aerators. The fish were planted along the east shore of the
pond, near the adjunct pool, where water temperatures were near 72 degrees Fahren-
heit. Even though the trip took eight hours, all fish were in good health and
showed no signs of stress.




The transplanted population was monitored in June of 1985. Although the
majority of the fish observed were using the adjunct pool where water temperatures
ranged from 83 degrees to 85 degrees Fahrenheit, many individuals were using the
larger pond as well. Chara was abundant enough to provide excellent habitat for a
visually estimated population of 400 individuals.

A second transplant of 178 Hiko White River Springfish was conducted by Donna
Withers on October 14, 1985. Even though poor road conditions increased transport
time to 26 hours, only two Juvenile fish died in transit.

A mark and recapture population estimate was conducted by Donna Withers, Mike
Sevon and Dan Delany immediately following the second transplant. Nine unbaited
minnow traps, wrapped with fine wire screen, were used to capture fish. The study
results yielded a population estimate of 2,885 individuals which was probably near
peak carrying capacity. A normal overwinter reduction in population size is
expected.

CONCLUSIONS

Effective October 28, 1985, the White River Springfish and the Hiko White
River Springfish were listed in the Federal Register as endangered. This action
was taken because their natural populations were threatened by habitat alteration
and by competition with exotic fish species. The close working relationship
between NDOW and the BLM resulted in the timely development of Blue Link Spring as
a permanent refugium for the Hiko White River Springfish. It is anticipated that
this refugium will not only play an important role in the recovery of the species,
but also provides a valuable data base for scientific research and for future
development of refugiums for similar species.




173

REFERENCES

BAUGH, T.M., DEACON, J.E. and PEDRETTI, J.W., 1985. A Report on
Crenichthys baileyi grandis in Crystal and Hiko Springs, in the laboratory
and in Blue Link Springs. University of Nevada - Las Vegas.

DEACON, J.E., 1979. Endangered and Threatened Fishes of the West.
Great Basin Nat. The endangered species: A symposium. No. 3. Brigham Young

University.

COURTENAY, W.R. Jr. and DEACON, J.E., 1982. Status of introduced fishes
in certain spring systems in southern Nevada. Great Basin Nat. 42(3):

361-366.




TRANSPORT ECOLOGY OF LARVAL FISHES IN
THE GILA RIVER, NEW MEXICO

KEVIN R. BESTGEN
COLORADO STATE UNIVERSITY
DEPT. OF FISHERY AND WILDLIFE BIOLOGY
FORT COLLINS, CO 80523

and

DAVID L. PROPST and CHARLES W. PAINTER
NEW MEXICO DEPT. OF GAME AND FISH
SANTE FE, NEW MEXICO 87503

ABSTRACT

Transport ecology of larval fish in the Gila River, New Mexico was
investigated during the period 26 March 1984-26 May 1984. Preliminary results
of the data collected at one of three sites (Cliff-Gila valley) was presented.
A total of 19,941 specimens were taken in 84 drift net samples; 2% of the fish
collected were cyprinid larvae (Meda fulgida, Agosia chrysogaster, Tiaroga
cobitis) and 98% were catostomid larvae (Catostomus insignis and Catostomus
clarki). Peaks in drift density occurred on April 4 and May 7, when 144,000
and 645,000 larvae/day, respectively, passed through the study area. Approxi-
mately 13.5 million larval fish were transported through the Cliff-Gila valley
site during the eight week period. Larval fish were primarily diurnal drifters,
87% of all cyprinids and 79% of all catostomids were collected during the noon
and dusk sample periods. Larvae also exhibited diel variation in distribution
across the stream channel. The ratio of fish in nearshore versus midstream nets
was 6.5:1 in noon samples but decreased to nearly 1:1 in dawn samples. The
causitive mechanisms of transport were complex and different for day and night
drift events. Daytime drift was thought to be a consequence of obtaining and
maintaining optimal feeding positions and was characterized by short, saltatory
movements along the stream margin. Nighttime drift was the result of larvae
moving from shallow, cold backwaters into the warmer mainstream channel. Fish
were probably transported a relatively greater distance at night because of
loss of orientation. The total seasonal transport distance of larval fish
is probably controlled by streamflow.
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ECOLOGIA DEL TRANSPORTE DE LARVAS DE PECES
EN EL RIO GILA, NUEVO MEJICO

KEVIN R. BESTGEN
COLORADO STATE UNIVERSITY
DEPT. OF FISHERY & WILDLIFE BIOLOGY
FORT COLLINS, CO 80523

Y

DAVID L. PROPST and CHARLES W, PAINTER
NEW MEXICO DEPT. OF GAME AND FISH
SANTA FE, NEW MEXICO 87503

ABSTRACTO

La ecologla del transporte de larvas de peces en el Rio Gila, Nuevo
Méjico, fué investigada durante el perlodo del 26 de Marzo al 26 de Mayo de
1984. Resultados preliminares de los datos colectados en uno de los tres
sitios (Valle Cliff-Gila) fueron presentados. Un total de 19.941 especlmenes
fueron colectados en 84 muestras de malla de arrastre; 2% de los peces colecta-
dos fueron larvas de Cvprinidos (Meda fulgida, Agosia chrysogaster, Tiaroga

clarki). Picos en densidades ocurrieron el &4 de Abril y el 7 de Mayo, cuando
144,000 y 645.000 larvas/dia, pasaron respectivamente a través del area de
estudio. Aproximadamente 13,5 millones de larvas de peces fueron transportadas

a traveés del valle Cliff-Gila durante el perlodo de ocho semanas. Las larvas

de peces fueron primeramente diurnas, 87% de todos los Ciprinidos y 79% de todos
los Catostdmidos fueron colectados durante el perlodo de muestreo del mediodia

y el atardecer. Las larvas también mostraron variaciones en la distribucidn a
través del canal de flujo. La relacidn de peces entre las mallas cercanas a la
orilla versus las mallas en el medio del canal fueron 6,5:1 en las muestras
tomadas al mediodia, pero disminuyeron a cerca 1:1 en las muestras del amanecer.
Los mecanismos causantes de el transporte fueron complejos y diferentes entre el
arrastre en la noche y el arrastre en el dia. El arrastre durante el dia se
pensd que es una consecuencia de obtener y mantener posiciones optimas de ali-
mentacidn, y fué caracterizado por movimientos cortos vy de saltos a lo largo

de las mirgenes de la corriente. El arrastre durante la noche fud el resulta-
do del movimiento de las larvas desde aguas noco profundas 7y frias hacia el
canal de flujo principal mas caliente. Los peces fueron transportados probable-
mente una distancia relativamente grande durante la noche dado a la pérdida de
orientacidn. La distancia total del transporte estacional de las larvas de

peces es probablemente controlado por el flujo de la corriente.




176

Growth and Survival of Larval Razorback sucker
(Xyrauchen texanus) in Ponds at 3 Fertilization Rates

Diana Papoulias
Deparitment of Zoology
Arizona State University
Tempe, AZ &5287

ABSTRACT

Razorhack sucker larvae of wild Lake Mohave brood stock
spawned at the U.S. Fish and Wildlife Hatchery, Dexter, New
Mexico, were stocked in ponds at 3 fertilization levels: low,
medium and high., Preliminary results indicate that differences
in fertilization were not great enough to cause significant
differences (p=.9) in survival among treatments. However,
growth, measured as individual fish weight and total biomass,
did vary. The low treatment had significantly (p-.1) smaller
fish and lower total biomass than the high treatment and the
medium treatment. Pairwise comparison of medium and high
treatments showed no difference.
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Crecimiento v Supervivencia de Larva de Razorback sucker

(X{yrauchen texanus) en Estanques a Tres

Tasas de Fertilizacifn

Diana Papoulias
Department of Zoology
Arizona State University

Tempe, AZ 85287

Sumario

Larva de Ragzorback sucker (Xyrauchen texanus) producido
por reproductores silvestres de Lake Mohave al criadero del
U.S. Fish and Wildlife Service, Dexter, New Mexico, estuvieron
sembrado en estanques a 3 niveles de fertilizacitn: bajo,
mediano, y alto. Resultados preliminares indlcan que diferencias
por fertilizacidn no fueron suficlente a causar diferencias
significantes (p .G) en supervivencila entre tratamientos. Sin
embargo, crecimiento, 25T medida por peso individual del pez
y por biomasa total, varid. El tratamiento bajo tuvo peces
significante mas pequefio (p=.1) y con biomasa mas bajo que
el tratamiento alto y tratamiento mediano. No hubo diferencia
entre tratamientos mediano y alto.




Who's Minding the Pool: On the Subspecific Identity
of the Pupfish in Crystal Spring, Ash Meadows, Nevada

Jack E., Williamsl and James E. Deacon?

Abstract - During a 1966 survey of Crystal Spring, none of the native
pupfish, Cyprinodon nevadensis mionectes, could be found. However,
exotic largemouth bass, Micropterus salmoides, were present in the
spring pool. By 1975, pupfish were present in the spring and persist
today, but their origin and subspecific identity have been
questioned. A meristic examination of recently collected pupfish
from Crystal Spring (unknown), Point-of-Rocks Springs (C. n.
mionectes) and Marsh Spring (C. n. pectoralis) was conducted in order
to determine which pupfish was present in Crystal., The sample from
Crystal Spring agreed with the description of C. n. mionectes. A
review of historical records ang field notes indicates that the na-
tive pupfish in Crystal Spring probably were not completely
eliminated from the entire spring system and repopulated the spring
pool when the predatory bass were removed. Fishing pressure and in-
hibition of spawning by the warm spring water (30.9 C) are
hypothesized as causing the extirpation of the bass.

Sobre la identidad subespecifica del Cyprinodon nevadensis (pupfish)

de Crystal Spring, Ash Meadows, Nevada

Resumen -~ Durante upa obsgrvacién de Crystal Spring, efectuada en
196§, no se encontro ningun Cyprinodon nevadensis mionectes (pupfish)
indigeno pero si se observaron Micropterus salmoides, especie no
nativa, Desde 1975 hasta el dia de hoy existen pypfish en el manan-
tial pero han sjdo de origen e identidad subespecifica dudosos. Una
observacion meristica de pupfish de especie desconocida tomados de
Crystal Spring, Point-of-Rocks Springs (C. m. mionactes) and Marsh
Spring (C. m. pectoralis) acaba de efectuarse para identificar los
peces de Crystal. Los peces de est¢ parecen identicos a C. n.
miopectes. Un repaso de notas historicas indica gue los pupfish
indigenos probablemente no se eliminaron del todo del sistema manan-
tial de Crystal Spring y que su poblacion fesurgio con la ausencia de
los Micropterus. Se cree que la extirpacion de estos ha sido resul-

tado de la intensidad de 1a pesca y la alta temperatura del agua
(30.9 C).

1 U.S. Fish and Wildlife Service, 2800 Cottage Way, Room E-1823
2 Sacramento, California 95825 U.S.A.

Department of Biological Sciences, University of Nevada, Las Vegas,
Las Vegas, NV 89154 U.S.A.
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Differing Pecspectives On Razorback Sucker Management

In The Upper And Lower Zolorado River Basins

by
James E. Brooks
Arizona Game and Fish Department

Razorback sucker, Xyrauchen texanus, has declined throughout the

Zolorado River drainage and is of concera to fishery resource managers in the
Southwest. In June 1985 representatives from various state and federal
agencies and universities met to discuss the status of razorback sucker and
potential management strategies. This session summarizes that meeting and
invites comments from the Council membership regarding management of the
razorback suckar in the Colorado River drainage.

The differing status of razorback sucker in the upper and lower basins
has resulted in two management strategies. [Upper Colorado River Basin
management supports Federal listing under the Endangered Species Act (ESA), as
amended, as a threatened specles with critical habitat. Listing could
provide upper basin managets with funding (Section 6, ESA) and habitat
protection (Section 7, ESA) for studying declining razorback sucker
populations in largely unmodified river reaches. In coanstrast, lower basin
management is directed toward attempted reestablishment of razorback sucker in
historic range in lieu of listing. Data gathered during reintroduction and
monitoring 2fforts are coupled with ongoing research on persisting lower basin

populations to answer questions regarding reasons for decline, 1ife histovy,

and recovery prospects.
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Perspectivas Diferentes Sobre Manejo

De Razorback Sucker Entre Alta y Baja Cuencas Del Rio Colorado

Por
James E. Brooks

Arizona Game and Fish Department

Razorback sucker, Xyrauchen texanus, ha declinado por toda

la cuenca del rfo colorado y es una cosa que preocupa administradores
de recursos pesqueras del sudoeste. En junio 1985, representantes

de varias agencias y universidades estatal y federal reunieron

para discutir el estado del razorback sucker y estrategias
potenciales de manejo. Esta sesfon va a resumir dicha reunion y
invita comentarios de los miembros del consejo en cuanto el

manejo del razorback sucker en la cuenca del rio colorado.

El estado variable del razorback sucker entre alta y baja
cuencas ha resultado en dos estrategias de manejo. Administracion
de la alta cuenca apoya su registracion federal bajo el "endangered
species act'" (ESA), tal como reformado, como especia amenazada con
hébitat critico. Registracion puede proveer administradores de
la alta cuenca con fondos (seccion 6, ESA) y proteccfon de habitat
(Seccion 7, ESA) para estudiar las poblaciones de razorback sucker
en decadencia en secciones de rio no modificado. Hacer contraste,
la administracfon de la baja cuenca esti dirigido a tratar a
restablecer el razorback sucker en &dreas de distribucion histdricas
en vez de registracion. Datos que fueron acumulados durante
reintroduccion y observacfon estdn unido con investigaciones
sobre poblaciones persistentes de la cuenca baja para resolver
cuestiones sobre la declinacfon, biologia, y potencial de
restablecimiento.
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RAZORBACK SUCKER MANAGEMENT IN ARIZONA

Razorback sucker management in Arizona began in 1981 with a 10-year
memorandum of understanding between Arizona Game and Fish Department
(GFD) and U.S. Fish and Wildlife Service. Production is at Dexter
National Fish Hatchery, New Mexico, with grow-out to larger sizes both
there and at GFD Page Springs Hatchery. By 1985, more than 10 million
Jjuveniles, fingerlings, and fry have been stocked at 28 sites on the
Gila, Salt, and Verde rivers and their tributaries. Stocking sites and
downstream riverine reaches have been monitored annually, and reservoirs
on each system were sampled in 1985. Few have been recaptured more than
a few weeks after introduction. Post-stocking studies to evaluate
dispersal and predation were carried out in 1984 and 1985. Fish 62-213
mm TL move downstream-at night. Predation by introduced catfishes
(Pylodictis olivaris, Ictalurus punctatus) has potential to remove sig-

nificant percentages of stocked fish. It is recommended that razorback
be stocked at upstream localities where predator populations are absent
or small, in winter when predation may be reduced, or where predators
have been removed or at least depleted. Introductions should be of a
few individuals over a wide time span rather than abruptly in large
groups. Intensive monitoring should be restricted to a single river
system to better use limited resources and obtain better information on
successes and/or failures. Possibilities for differential survival of
raceway versus pond-reared fish and for training in predator avoidance
should be investigated.

Paul C. Marsh

Center for Environmental Studies and
Department of Zoology

Arizona State University

Tempe, Arizona 85287
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MANEJO DE RAZORBACK SUCKER
(XYRAUCHEN TEXANUS) EN ARIZONA

Manejo de razorback sucker en Arizona empezd en 1981 por un 10-ano
memorandum de entender entre Arizona Game and Fish Department (GFD) y
U.S. Fish and Wildlife Service. Produccion occurre a Dexter National
Fish Hatchery, New Mexico, con crecimiento a tamafnos grandes ahi mismo
y a GFD Page Springs Hatchery. Por 1985, mds de 10 milliones de
Jjuveniles, alevines, y cria han estado sembrado a 28 sitios en los rios
Gila, Salt y Verde y sus tributarios. Sitios de siembra y extensiones
del rio abajo han estado observado anualmente, y presas en cada sistema
estuvieron muestrado en 1985. Pocos han estado recapturado mds de unas
cuantas semanas despues de introduccion. Estudios postsiembras para
evaluar dispersidn y predacion estuvieron hechos durante 1984 y 1985.
Peces 62-213 mm TL muevan a los aguas abajo por 1a noche. Predacion
por bagres (Pylodictis olivaris, Ictalurus punctatus) tiene potencial a

remover un porcentaje significante de peces sembrados. Estd recomendado
que razorback sucker estuviera sembrado a sitios en aguas arriba a donde
poblaciones de predadores son ausentes o pequefios, en invierno cuando
predacion puede ser reducido, o cuando predadores han estado sacado o por
1o menos agotado. Introducciones deben ser de pocos individuos atravesando
un periodo largo en vez de repente en grupos grandes. Observacion inten-
siva debe ser limitado a un solo sistema de rio a mejor utilizar recursos
limitados y obtener mejor informacion de los exitos y/o los fracasos.
Posibilidades por sobrevivencia diferencial de cultivo por canal vs.
estanque y por entrenamiento a eludir los predadores deben ser investigados.
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MANAGEMENT PLAN FOR THE RAZORBACK SUCKER (XYRAUCHEN TEXANUS)

IN CALIFORNIA

Linda C. Ulmer
Fishery Biologist
California Department of Fish and Game

Region 5

ABSTRACT

Historically the razorback sucker was the most abundant fish species in
the lower Colorado River. Since the late 1950's physical, chemical and bio-
logical alterations of the lower river ecosystem have resulted in a signif-
icant decline in population numbers. Today, although remmant populations are
found in the mainstream storage reservoirs and in Senator Wash Reservoir,
Imperial County, CA there is no evidence of successful recruitment. In the
riverine sections and canals of the lower river bordering California only 33
razorbacks, all adults, have been collected since 196%. In 1984-1985 seven
sub-adults, less than 356 mm total length, were taken from egqualizing reser-
voirs off the Coachella Canal in Imperial County, CAe This collection: indicated
possible mainstrem spawning in the Imperial Division of the lower river.

In 1985 the State of California approved a management plan for the razor-
back. This plan is based on a decade of reintroduction and research program
data and represents a viable and conservative approach by which this endangered
fish may be recovered within historic Califorria habitats. In the winter of
1986 California Department of Fish and Game in association with the U.S. Fish
and Wildlife Service will initiate a ten year reintroduction and monitoring
program in the lower Colorado River. Without this effort this once-abundant
native species will continue to decline until extinction.




Status of the Razorback sucker in the Green River, Utah

Harold M. Tyus
U. S. Fish and Wildlife Serivce-CRFP
1680 W. Hwy. 40 Room 1210
Vernal, UT 84078

Abstract--The razorback sucker, once widely distributed in the
mainstem rivers of the Colorado River Basin is still found today in
riverine habitat of the Green River Basin, where it may be more numerous
than in other locations in the Upper Colorado Basin. Although historic
data prior to 1970 is scant, records from the 1890's suggest that the
fish was never as abundant in the upper basin as in the lower. Some
areas formerly supporting the razorback in the upper basin have been
altered by water development and the fish extirpated from them. The
Fish and Wildlife Service has studied the rare and endangered fishes in
the Green since 1979. A systematic sampling program from 1979-81 indicated
that the razorback was very rare, and was only 11% as abundant as the
endangered Colorado squawfish. However, subsequent studies from 1981-
84, including radiotelemetry, revealed that the razorback is not very
susceptible to capture except during spring spawning. Razorback spawning
was documented from 1981-84 with the capture of 47 fish in breeding
condition and tentative identification of larvae. Since no young juveniles
were collected, recruitment is apparently very low. Growth of adults
measured from the interval between capture/recapture of tagged fish
(from 16 years) averaged less than 5 mm/year. These data suggest that
the razorback should be considered endangered in the upper basin and
immediate steps should be taken to protect and recover it.
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STATUS OF THE RAZORBACK SUCKER XYRAUCHEN TEXANUS

IN THE COLORADO RIVER UPSTREAM FROM LAKE POWELL

Charles W. McAda

U. S. Fish and Wildlife Service
529 25 1/2 Road, Suite B-113
Grand Junction, CO 81505

The razorback sucker Xyrauchen texanus is distributed throughout. the upper
olorado River from upper lake Powell to Rifle. C0O. However, few specimens have
been collected in recent vears ana the species 1S considered rare. {he
razorback sucker is listed as endangered by the state of Colorado and is
protected by the state of Utah, but it currently receives no federal protection.
The Fish and Wildlife Service (FWS) has collected 23 razorback suckers from the
upper Colorado River since 1982. This number compares with 165 subadult and
adult Colorado squawfish Ptychocheilus lucius and 300 adult humpback chub Gila
cypha coilected during the same time period with equivalent effort. The latter
species are listed as endangered by FWS.

Colorado Division of Wildlife crews collected 7 razorback suckers in the
Colorado River between 1979 and 1984 (personal communication. John Hawkins,
Colorado State Universityv). They estimated that 50 or more Colorado squawfish
were handled for every razorback collected. One razorback sucker has been
collected in the Gunnison River since 1980 (personal communication, P. Holden,

Biowest). Razorback suckers are infrequently collected from the Dirty Devil and
Colorado River arms (personal communication, K. Lashmett, Bureau of Reclamation)

and San Juan River arm (personal communication, W. Gustaveson, Utah Division of
Wildlife Resources) of upper lake Powell.

Current evidence indicates the razorback sucker is in a tenuous position in
the upper Colorado River. Of the four rare large-river fishes native to the
upper basin, only the bonytail G. elegans is less common. In addition, no
evidence of successful recruitment to the population has been found in recent

~years. The lack of recruitment indicates that the population will continue to
decrease as individuals age and die. Adequate funds for research and management

are needed to identify reasons for the continuina population decline and to
reverse the trend.
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NEVADA DEPARTMENT OF WILDLIFE'S ENDEMIC FISH PROGRAM -- 1985

Presented by: Donna Withers, Endemic Fish Biologist

In Tate 1984, the Nevada Department of Wildlife initiated a state-wide en-
demic fish program. A biologist is stationed at the Las Vegas office, since the
majority of the sensitive fish species exist in the southern half of Nevada.

The primary direction of the program is to develop a solid database on the
State's sensitive fish species, with special emphasis on species proposed or con-
sidered candidates for federal listing. Time is also devoted to endangered and
threatened species recovery efforts. Work is accomplished by the endemic fish
biologist, other regional fishery biologists, and through contract.

The State of Nevada currently supports fourteen endangered species and two
threatened species. The White River spinedace (Lepidomeda albivallis), White
River springfish (Crenichthys baileyi baileyi), and Hiko White River springfish
(Crenichthys baileyi grandis) were added to the Endangered Species List in 1985.
The Railroad Valley springfish (Crenichthys nevadae), the Fish Creek Springs tui
chub (Gila bicolor euchilla), and the Desert dace (Eremichthys acros) are still
awaiting final ruling on their proposed threatened status. ~The Virgin River
roundtail chub (Gila robusta seminuda) is proposed for endangered status.

Major activities undertaken by the NDOW endemic fish biologist include:

1. Development of Blue Link Spring in Mineral County and subsequent
release of Hiko White River springifsh (Crenichthys baileyi
grandis). -- population has exploded since the first release in
February 1985.

2. Capture and transfer fifty Pahranagat roundtail chub, (Gila
robusta jordani), from the Burns Ranch reach of the Ash Springs
outflow to the Dexter National Fish Hatchery in New Mexico.

3. Monitor the expansion of the re-introduced population of Hiko
White River springfish (Crenichthys baileyi grandis) at Hiko
Spring.

4. Inventory the population of Pahrump killifish, (Empetrichthys
latos latos), at the Shoshone Ponds Resource Area.
-- population has declined from 1984 levels.

5. Determine status of native fish population in the White River
Valley -- Lepidomeda albivallis, Rhinichthys osculus velifer,
Catostomus clarki, Crenichthys baileyi thermophilus, Crenichthys
baileyi albivallis.

Contracts let by NDOW for the 1984 and 1985 seasons included the following
projects:

1. Survey of the native fishes of the White River and Carpenter River
drainages.
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2. Status and distribution of Gila bicolor euchilla at Fish Creek Springs,
of Gila bicolor in Railroad Valley, Little Fish Lake Valley, Hot Creek
Valley, Big Smokey Valley and Fish Lake Valley.

3. Conduct age and growth studies on the Pahrump killifish (Empetrichthys
latos latos), and monitor the three refugia populations.

4. Determine the subspecific identity of the pupfish, Cyprinodon nevadensis,
in Crystal Spring, Ash Meadows.

5. Study the annual variation in population size of the Warm Spring pup-
fish, (Cyprinodon nevadensis pectoralis) at School Springs, Ash Meadows.

6. Describe the physical characteristics of the Crystal Springs outflow
(Lincoln County) with reference to the re-introduction of Pahranagat
roundtail chub (Gila robusta jordani).

7. Propagation and rearing of Hiko White River springfish (Crenichthys
baileyi grandis) in aquaria.

8. Determine the population status of the Railroad Valley springfish
(Crenichthys nevadae).

As of September 1985, thirty-seven (37) species and subspecies of fish and
amphibians are on the Candidate List. Gathering information on many of these
species will be accomplished in 1986.




‘Desert Fishes ©ouncil

“Dedicated to the Preservation of Amenica's Desert Fiches”

Department of Zoology

Arizona State University
Tempe, Arizona 85287 :
January 13, 1986 |

RESOLUTION 85-1 |

RELATIVE TO THE MOHAVE RIVER FORKS DAM WATER CONSERVATION PROJECT AND
ITS IMPACT ON THE MOHAVE TUI CHUB, A STATE AND FEDERALLY LISTED ;
ENDANGERED SPECIES.

WHEREAS

WHEREAS

WHEREAS

WHEREAS

RESOLVED

RESOLVED

the activities of man have extirpated the Mohave tui chub

(Gila bicolor mohavensis) from its native habitat, the Mohave
River, and reduced its population in its native range to habitat
at Soda Springs, and

the water table at Soda Springs is dependent upon flows from the
Mohave River, and

the U.,S. Army Corps of Engineers! 1985 report on the Mohave River

Dam states that the proposed Mohave River Forks Dam Water Conservation
Project could result in an average decline in the water table at

Soda Springs of from 0.5 to 2,0 feet per year, and

the lowering of the water table at Soda Springs would exert serious
impacts on the Mohave tui chub habitat, now therefore be it

that the Desert Fishes Council, an organization numbering in excess
of 300 persons and comprising a nationwide and international
representation of federal, state, and university scientists and
resource specialists, members of conservation organizations, and
individuals concerned with long-term environmental values, assembled
at the Council's Seventeenth Annual Symposium on November 16, 1985
at Death Valley National Monument, does hereby recommend against the
Mohave River Forks Dam Water Conservation Project, and be it further

that copies of this resolution be forwarded to the District Engineer
of the U.S. Army Corps of Engineers, Los Angeles District; the General
Manager of the Mohave Water Agency; the Director of the U.S. Fish and
Wildlife Service; the Director of the California Department of Fish
and Game; and to other agencies and individuals as appropriate,

PASSED WITHOUT DISSENTING VOTE ATTEST:

W.L. Minckley
Chairman



‘Desert Fishes Gouncil

“‘Dedicated to the Presewvation of America's Desent Fishes”

Department of Zoology
Arizona State University
Tempe, Arizona 85287
January 13, 1986

RESOLUTION 85-2

RELATIVE TO ACTUAL AND PROPOSED WATER DIVERSIONS FROM THE MOHAVE RIVER AND THEIR
IMPACTS ON THE MOHAVE TUI CHUB, A STATE AND FEDERALLY LISTED ENDANGERED SPECIES.

WHEREAS the activities of man have extirpated the Mohave tui chub (Gila bicolor
mohavensis) from its native habitat, the Mohave River, and reduced its
native range to habitat at Soda Springs, and

WHEREAS the water table at Soda Springs has been shown to be dependent upon
flows from the Mohave River, and

WHEREAS there are present, and will be future, demands upon the hydrologic
resources of the Mohave River and its tributaries, and

WHEREAS the lowering of the water table at Soda Springs would exert serious
impacts upon the Mohave tui chub, now therefore be it

RESOLVED that the Desert Fishes Council, an organization numbering in excess
of 300 persons and comprising a nationwide and international
representation of federal, state, and university scientists and
resource specialists, members of conservation organizations, and
individuals concerned with long-term environmental values, assembled
at the Council's Seventeenth Annual Symposium on November 16, 1985
at Death Valley National Monument, does hereby recommend against both
present and future demands upon the hydrologic resources of the Mohave
River and its tributaries, including surface water, subsurface flow,
and any water resulting from high flow events, in consideration of the
serious environmental impacts to the Mohave tui chub and native riparian
resources along the Mohave River, and be it further '

RESOLVED that copies of this resolution be forwarded to the State Water Resources
Control Board; the City of Adelanto; George Air Force Base; the Southern
California Water Association; the Crestline-Lake Arrowhead Water Agency;
the District Engineer of the U.S. Army Corps of Engineers, Los Angeles
District; the General Manager of the Mohave Water Agency; the Director
of the U.S. Fish and Wildlife Service; the Director of the California
Department of Fish and Game; and to other agencies and individuals as
appropriate,

PASSED WITHOUT DISSENTING VOTE ATTEST:

WeLes MINCKLEY
CHAIRMAN
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EL CENTRO ECOLOGICO DE SONORA; UNA INSTITUCION DE ESTUDIO DE

LA FLORA Y FAUNA DEL DESIERTO SONORENSE

ING. MANUEL GARCIA PUEBLA *
OC. LOURDES JUAREZ ROMERQ **

Gracias al esfuerzo del pueblo de Sonora y a la vi-

 sién de sus gobernantes , ha sido posible la crea--

cién de esta Institucién entre cuyos principales ob
jetivos destacan el fomento a la educacién ecolbégi-
ca y la realizacién de investigacién cientifica.

Para cubrir tales objetivos, esta Institucién de re
ciente creacién y cuyas instalaciones est4n asenta-
das en un 4rea que abarca cerca de 1000 Has., tiene
una zona de exhibicién en donde se muestran al p--
blico mis de 485 especies del Desierto Sonorense y
de otros desiertos del mundo; wna zona de investiga
cién con equipo de laboratorio bisico donde se rea-
liza investigacién cient{fica en las 4reas de: bot4
nica, ecologfa marina, mam{feros mayores y menores ,
entomologia, herpetologfa y limnologfa; una zona de
reproduccién con extensién de 130 Has. para produ--
Cir especies como: borrego cimarrén, berrendo, vena
do cola blanca, etc.; y por Gltimo una zona de re--

t

serva en donde las caracter{sticas ecolégicas se---

mantienen sin alteracién alguna.

Con respecto a educacién, se difunden los princi---
pios bAsicos para 1a conservacién de los ecosiste--
mas naturales y as{ motivar la conciencia del pue--
blo para el cuidado del patrimonio natural hereda--
do.

Actualmente el 4rea de Limnologfa se ha iniciado en
la investigacién de la Ictiofauna del Estado y cuen
ta con un 4rea de exhibicién para las especies de -
peces mis representativas del Desierto Sonorense.

*Director General C.E.S.

** Jefe del Area de Limnologia C.E.S.

Edificio Alonso 202, Hermosillo, Sonora, México. Tel.: 278-81 y 388-23

centro ecoldgico
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THE CmNTRO ECOLOGLICO DB SUNOKA: AN INSTITUTION FOR STUDY OF THE
FLOKA AND FAUNA OF THE SONORAN DESERT

kngineer Manuel usarcia Puebdla, General birector, Centro Ecoldgico
ge Sonora, and Oceanographer Lourdes Judrez Romero, Supervisor,
Area of vLimnology, entro kcoidgico de Sonora, Apartado Postal
1497, Herwmosilio, Sonora

Tnanks to tne peopie of sonora and the vision of their
goveranent, it has been possibie to create this public

institution whien nas public education in ecology and scientific
research as its principie objectives.

To address these objectives, the recently created
institution Located on about 1000 hectares on the outskirts of
Yermos:llo has an exhioition zone in which are displayed more
than 485 species of the Sonoran Desert and other deserts of the
world. The separate research facilities contain basic laboratory
equipment employed In studies ‘n the general areas of .botany,
marine ecology, small and large mammals, entomology, herpetology
and limnology. Abvout 130 hectares are devoted to a separate
reproduction zone for species such as desert Dbighorn sheep,
antelope and white tail deer. The remainder of the Centro is
maintained as an unalitered native vegetation preserve.

In *ts role as educator, the Centro attempts to educate the
public in basic principies of natural ecosystem conservation in
an attempt to develop a public awareness of the need for care and
protection of the country's naturali heritage.




ABSTRACT

Fish designs on Mimbres Pottery
Fish are frequently depicted on Mimbres pottery. Approximately
6,000 photographs of Mimbres pottery designs are in the Maxwell
Museum of Anthropology archives, Albuquerque, New México., A
review of the archives revealed several similarities among the
fish designs. None of the designs permit description to the
species level,

Jerry Burton

UeS. Fish & Wildlife Service, C:
Albuquerque, KM
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Present Status and Recovery Potential of the Big Spring Spinedace
(Lepidomeda mollispinis pratensis)

Randy M. McNatt
U.S. Fish and Wildlife Service
Reno, MNevada

ABSTRACT

The Big Spring spinedace was listed as threatened with critical habitat by the
U.S. Fish and Wildlife Service on March 28, 1985. The subspecies is endemic to
the Meadow Valley Wash drainage, Lincoln County, Nevada and currently exists
only in a few Km of stream within Condor Canyon, northeast of Panaca, Nevada.
The spinedace was uncommon in the outflow of Panaca Spring in 1938 when first
collected by Robert Miller and Carl Hubbs and was extirpated from this locality
by 1959 due to agricultural modifications of the system and introduction of
non-native fishes. Extinction seemed probable, but, in 1977, biologists from
the Nevada Department of Wildlife discovered a small spinedace population in
Condor Canyon about 7.5 Km upstream from Panaca Spring. Spinedace were
transplanted further upstream and the subspecies currently exists in only 6.4
Km of stream. Threats include the presence of introduced fishes, increasing
human disturbance of the area, pollutants from upstream agriculture,
catastrophic flooding, and reduction in streamflow from groundwater pumping and
agricultural diversions. A recovery plan is being developed which proposes to
secure the existing population and to establish at least one other self-
sustaining population within the Meadow Valley Wash drainage. As part of the
recovery plan, research on spinedace life history requirements is necessary to
determine future management activities in Condor Canyon, and to allow selection
of optimum introduction sites.
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THE ENDANGERED WOUNDFIN AND
WATER MANAGEMENT IN THE VIRGIN RIVER,
UTAH, ARIZONA, NEVADA,

James E. Deacon

Attempts to define conditions permitting compatible exist-
ence of endangered fishes and water development projects in Vir-
gin River Basin of Utah, Arizona and Nevada have met with limited
success. One major water project (Warner Valley) was abandoned
in 1980 because of jeopardy to the endangered woundfin. A sub-
stitute water project (Quail Creek) was completed in 1985 follow-
ing acceptance of conditions judged essential to insure survival
of woundfin. Flow requirements specified for that project,
however, were apparently violated for at least 112 days in June-
October 1985 and 108 days during June-September 1986.

In late May 1985, the entire flow of Virgin River im-
mediately below the new Quail Creek diversion structure disap-
peared into sink holes that developed in the river bed. At about
that time discharge into the river bed from the hot saline Pah
Tempe springs located about 4.8_km downstream increased from
about .33 to an estimated 1.2 m®/sec. Native fish populations
declined throughout the Utah segment of Virgin River in 1985 and
reproduction was poor to nonexistent above Quail Creek. Some
species recovered and reproduced well following improvements in
water quality in 1986. Degraded water quality, of course, also
adversely affected farmers dependent on irrigated agriculture.

The exotic red shiner added another environmental challenge
to native fishes when, during 1985 and 1986, it, for the first
time, became the dominant species throughout the Arizona/Nevada
reach of Virgin River. During this period native species
declined. The red shiner first appeared in the Utah reach of
Virgin River in 1984, dominated the population by 1986, and may
be responsible for introducing the Asian tapeworm into the native
fishes of Virgin River.

Management of endangered species in Virgin River requires a
continuous flow of information on population status, habitat
requirements and biotic interactions. Furthermore that informa-
tion must continuously be integrated into the numerous water
management activities in the system. Unanticipated environmental
changes such as the increased discharge from the salt spring plus
uncontrollable changes such as establishment of the red shiner
complicate an already precarious ecological system. Failure of




water managers to maintain "a minimum of 86 cfs as measured below
La Verkin Power Plant....before reservoir diversions could be
made" exacerbated the already considerable endangered species
problems in Virgin River in 1985 and 1986.

Enthusiastic promotion of water development without careful
attention to environmental and agricultural values can lead not
only to a degradation of the quality of life in southwestern Utah

but also to violations of legal as well as ethical respon-
sibilities.
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THD SUSSPRCIFIC IDUNTIVY OoF
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FROM 5HOSHONE SPRINGS,

frances R, Taylor and John ¥. Pedrotti

Robert 7. Hiller at the Novenber 19069 Desert Fishe
symposium stated that the pugflah inhabiting the Shoshon
outflow was an intergrade between Cyprinodon nevadensis
and Cyprinodon nevadensis shoshone and that the Shoshon ‘
was extinct in pure form. Selby (1977) reports finding no pup-
fish in the entire Shoshone Springs system. During the suamer of
1936, pupfish were found in large numbers in most components of
this spring system. Preliminary conventional meristic and mor-
phometric analysis demonstrates that the population presently in-
habiting Shoshone Springs and its outflow agrees most closely
with the diagnosis provided by HMiller (1948) for C. n. shoshone.
It is possible that C. n. shoshonec may have survived nrecariously
in the nearly 1ﬂoen“trgblc marshy cutflow below Shoshone Spring.
Their subsequent re-establishment throughout the systen ap-
parently followed re-establishment of favorahle habitat condi-
tions. Threats to this oupfish population include chlorinated
water from the swinming pocl wnich drains into the outflow and
recent modifications of the outflow channel by heavy egquipment.

STATUS AND DISTRIDUTION OF THE TUI CHUB
(GILA DICOLOR) IN FISH LAKE VALLEY,
i ESHMERALDA COUNTY, MNEVADA

John %Y. Pedretti and Lisa G. lleki

Springs on the floor of Fish Lake Valley were surveyed on
“March 31-April 4, July 23-29, 19385 and September 5-7, 1985 to
determine the status of tui chub (Gila bicolor) ponulations pre-
viously reported from the aresa. Results were compared with ear-
lier surveys conducted by Carl L. Hubbs in 1934, Robert R. ililler
in 1937, and Donald W. Sada in 1983, G. bicolor were extant in
two isolated spring systems but have anvarently been extirpated
from Fish Lake spring due to habitat modification and the
presence of introduced fishes. A spring-fed channelize=d ditch
found to contain chub in July 1985 was dry in Septeanber 1936.




THE INFLUENCE OF THE CONVICT CICHLID ON GROWTH
AND REPRODUCTION OF WHITE RIVER SPRINGFISH

Dallas Tippie and James E. Deacon
Department of Biological Sciences
University of Nevada, Las Vegas
Las Vegas, NV 89154

The Hiko White River Springfish (Crenichthvs bailevi
grandis) was extirpated from Hiko Spring between February 1966
and June 1967 (#Minckley and Deacon, 1968; Deacon, 1979; Williams
and Wilde, 1981). Efforts to re-establish the Hiko Spring
population have been made over the past few years by University
of Nevada, Las Vegas and Nevada Department of Wildlife (Baugh et
al. 1985). Springfish were first stocked into Hiko Spring on 24
January, 1984, and had reproduced by 11 February, 1985 (Baugh et
al. 1985). At that time reproduction of the newly introduced
Convict Cichlid (Cichlasoma nigrofasciatum) was also demonstrated
(2augh et al. 1985). Sympatry of the convict cichlid and
soringfish populations at Ash Spring and Crystal Spring
demonstrated that springfish populations become depressed in the
presence of cichlids (Courtenay et al. 1985).

This experiment was designed to examine the growth and
reproductive success of springfish living sympatrically with con-
vict cichlids, and to determine how cover influences the outcome.
Our hypothesis is that the Hiko White River Springfish will grow
more rapidly and reproduce more successfully in the absence of
convict cichlids and that cover will enhance growth and reproduc-
tion of springfish.

Springfish and cichlids were kept in separate 208.2 1 stock
acuaria for three months prior to introduction into experimental
aguaria. Experimental fish were weighed (volume displacement),
measured (T.L. mm) and sexed. Allopatric populations containing
five pair of springfish or five pair of cichlids were established
in each of two aquaria with and without cover. Sympatric popula-
tions, each containing three pair of springfish and two pair of
cichlids, were established in each of two aquaria with and
without cover. Cover consisted of assorted rocks and plastic
plants all used in approximately equal amounts. Spawning grass
was placed in all aquaria to encourage spawning. Fish were fed
Tetramin Staple Food at a rate of approximately six percent body
weight twice daily to ensure that food would not become a limit-
ing factor. All aquaria were maintained at a temperature of 23 -
25C. One Aquarium suffered a heater malfunction and was there-
fore terminated. Undergravel filtration was used in the ex-
perimental aquaria while the stock aquaria were filtered with
outside power filters. Daily observations of aggressive ac-
tivity, and fin or body damage were made.

Table 1 summarizes data on mean growth of springfish and
cichlid populations. With cover available, springfish in al-
lopatric populations grew 3-4 time more in both volume and length
than was true for springfish occurring sympatrically




Table 1. Average individual increase in volume (XL) and length
(¥L) in sympatric and allopatric experimental popula-
tions of White River springfish and convict cichlids
fed 12 percent body weight per day for 63 days.

Allopatric Sympatric
cover no cover _cover _ no cover
Y XL RV XL XV XL XV - XL
soringfish .36 6.2 .27 5.8 .12 1.65( .23 5.3
cichlids 1.19 5.9 {1.80 |10.1 1.72 [10.5 |2.34-]17.7-
2.39 18.4

Table 2. Mean number of chases by cichlids per observation
period and percent of population sustaining fin damage
during the experimental period in sympatric and al-
lopatric experimental populations of White River
Springfish and convict cichlids.

Allopatric Sympatric
cover no cover cover no cover
chase fin chase fin chase fin chase fin

springfish 0 0 0 0 .15 0 .32 0

cichlids .41 50 .70 60 .71 [62.5 .64 87.5
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with cichlids. However, in sympatric populations, cover appears
to depress growth of springfish. Interestingly, in the absence
of cover, little difference in growth between sympatric and al-
lopatric populations was noted.

Cichlids in sympatric populations grew more rapidly than in
allopatric populations. Cover also had a uniformly depressing
effect on growth of cichlids.

Cichlid aggression (Table 2) was directed toward springfish
in only a minor way but occurred more frequently in the absence
of cover. No fin damage or other injury was sustained by
springfish as a consequence of cichlid aggression throughout the
experimental period. Intraspecific aggression by cichlids ap-
pears more intense under sympatric than under allopatric condi-
tions and is also higher when cover is absent. These relation-
ships are most clearly illustrated by the data on fin damage.

Reproduction of springfish was noted only in the allopatric
populations., At termination, 15 springfish fry occurred in
aquaria with cover while 2 fry occurred in aquaria without cover.
Fry did not exist in the sympatric populations.

Data indicate that growth (Table 1) and reproduction of Hiko
White River springfish is enhanced in allopatric populations by
the availability of cover. Slower growth of springfish in sym-
patric populations when cover is available is puzzling and
requires further investigation. Perhaps, in the presence of
cichlids, springfish living in cover will feed less than popula-
tions that have cover. We notedmno striking differences in
springfish behavior under the varying experimental conditions
however.,

Table 1 demonstrates that growth in both volume and length
of Hiko White River springfish is greater in allopatric than in
sympatric experimental populations. The difference is clearly
more striking when cover is available than when it is not. It
also is clear that, under experimental conditions, cichlids
prevent successful springfish reproduction. Aggressive encoun-
ters suggest that cichlids do harass springfish to some degree
(Table 2) but that no physical damage results. . The harassment
may be sufficient to account for the reduced growth. We suspect
that the failure of springfish to reproduce successfully may be a
consequence of egg and/or fry predation by cichlids.

Table 1 also demonstrates that cichlids in sympatric popula-
tions grow considerably faster than in allopatric populations.
This may be largely attributable to the fact that cichlid popula-
tion density in our experimental design was considerably lower in
sympatric populations which possessed only two pair of cichlids
per 75.7 1 aquaria than allopatric populations which possessed
five pair of cichlids per 75.7 1 aquaria. Weatherley (1972)
cites many instances in which population density appears to in-
fluence growth of fishes. However, we doubt that food limitation
could have been a significant factor in this case. Furthermore,
the higher fin damage in sympatric populations (Table 2) appears
inconsistent with behavioral conditions that would permit faster
growth., It is apparent that cover reduces the amount of fin
damage sustained by cichlids in either sympatric or allopatric
populations.
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These data suggest that the convict cichlid is capable of
reducing growth rate and inhibiting successful reproduction of
the Hiko White River springfish. Cover enhances growth and
reproduction of springfish in allopatric populations but ap-
parently does not, or has a negative influence in sympatric
populations. Adult springfish sustain no physical damage while
occurring sympatrically with cichlids. Cover also reduces ag-
gressive encounters between springfish and cichlids.
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ARIZONA SPRING SNAILLS (HYDROBTIIDAE; PROSOBRANCHIA; RISSOACEA)

Robert Hershler

Division of Mollusks

National Museum of Natural History
Smithsonian Institution
Washington, C.C. 20560

and

J. Jerry utandye

Arizona Game and Fish Department
3465 N. Jamison Blvd.

Flagstaff, AZ 86004-2003

ABSTRACT
A diverse fauna of Arizona Hydrobiidae 1is documented as a

~esult of recent collecting from numerous springs in the state. The
fauna i3 composed of 14 species in two genera, Pyrgulopsis Call and

2ilsbry and Tryonia Stimpson. Thnirteen species are described as new
and the fourteenth represents a new vecord for the state. All of
the species have rélatively restricted distribution, and eight are
endemic to a siagle speing or spring complex. All congeners are

allopatric to one another.

Jtepwise canonical discriminant function analyses using sets of
snell and anatomical data coafirmed the distinctiveness of the 12
species of Arizona Pyrgulopsis, as classific atlon of (grouped)
topotypes was 89-937 based on analysls using shell data and 100% for
analyses using anatomi“fl data. The disc rlmlnent analyses also
confirmed that d LS“PW,L?Q;OW among congeners largely involves male
anatomy 111y penial features), as this data set yielded the
best separation of spsCLeS in plots of scores on the first two
discriminant functions. ’




CARACOLES DE MANATIALES (HYDROBIIDAE, PROSOBRANCHIA, RISS0A4CEA)
DE ARIZONA

Robert Hershler
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Washington, C.C. 20560

y

J. Jerry Landye

Arizona Game and Fish Department
3465 N. Jamison Blvd.

Flagstaff, AZ 86004-2003

RESUMEN

Como resultado de colectas recientes de varias manantiales del
estado, se documents una fauna diversa de Hydrobiidae en Arizona.
La fauna. estf compuesta de 14 especies dos géheros, Pyrqulopsis Call
y Pilsbry y Tryonia Stimpson. Trece especlies son nuevas y la otra
se registra en el estado por primara vez. Todas las especies tienen
distribuciones restringidas, y 8 son endémicos a un s8lo ojo de agua
& a un complejo de 0jos. No se encuentran las especies congenericas
viviendo simp&tricas.

Anflises de distincidn can®nica por pasos clasifican topotipos
(agrupados) de Pyrqulopsis con exactitud de 89-93% utilizando
cardcteres de la concha y con exactitud de 100% wutilizando
carfcteres de anatomla blanda, asi confirmando distincifn de las
especies. Las mismas andlises tambien indican que la diferencifn
entre especies congenericas es principalmente en la anatomla de los
machos (especialmente carfcteres del pene), como esta clase de datos
produce mayor separacién de especies en gr&ficas del las primeras
dos funciones de distincidn.
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COLURADO RIVER SQUAWFISH REINTRODUCTION STUDIES

Dean A. Hendrickson, Arizona Game and Fish Dept., 2222 W.
Greenway Kkd., Phoenix, AZ 85023 ana James E. Brooks, U.S.F.W.S.,
Dexter hational Fish Hhatchery, P. 0. Box 217, Dexter, NM 838230

Ui Uetober 3, 19Y8b approximately 30,000 juvenile (50-100 mm
Ti) Coloraao hiver sguawfish, Ptychocheilus lucius, produced at
vexter hational Fish Hatchery were released into historic range
in the Verae aiver in Central Arizona. Prior to release, fish
were diviaed into twe equal groups, one was conditioned for one
week ‘n a raceway in which maximum possible current (.04 average,
0.15 m/s range,) was mainta‘ned while the other group was held iIn
a raceway iacking detectable currents. Altnough each group was
fed at equal rates, the diet of current conditioned fish was
QY)CGLPd“YCL‘Uc treated to proouce marks on bones. Prior to
King, sgroups were di fioreut dLly marked with spray-applied
orescent pigments. Despite essentially equal treatument, groups
Tered o;fgntLy upon stocking. Current conditioned f“sh were
average smalier and at any given length weighed slightly less
an did t'isn ol the other group.

O L bW
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Af'ter stocking, sgroup specific squawtfisn dispersal was
monitored using an array of hoop nets set at 'ntervals up to 2 km
up>u“mam and downstream of the releas site. Seines and

electrofishing were also deployed to suppLement data obtained
IPCi hoop nets, and gill and trammel nets were run to sample
predators for evidence of predation on squawfish. Although not
vet ana.yzed, predators were collected and stomachs frozen.

Field observations indicate that Ictalurus natalis and
Micropterus dolome’ul were the principal predators on
squawiish., Tetracycline marks on bones should allow group-

o3

specific ‘dentification of squawfisnh in stouacns

Preliminary analyses inaicate that current conditioned
squawfisn initiaily moved downstreaw more rapialy than did non-
current conditioned fish after mid-morning release into a quiet
reach. witnin 24 nours after release, nowever, nearly alil fish
of both groups had moved downstream beyond the last hoop net at 2
Kil below the release site. By comparison, less than 1% of the
totai squawflish caught were taken in the net 100 m above the
reiease s5ite, and oniy one was taken in the net 400 m above.
with exception of the initial movement following stocking,
squawfisn movement was marxedly crepuscular with very large hoop
net catches between b:00 and 8:00 PM.




ESTUDLOS DE REINTRODUCCLONES bDE SWQUAWFISH DL KIO COLOKADU

Dean A. Hendrickson, Arizona Game and Fish Dept., 2222 W.
Greenway Road., Phoenix, Az 85023 ana James L. Brooks,
U.S.F.W.S., Dexter National Fish Hatchery, P. 0. Box 217, Dexter,
NM 68230

E1 8 de Uctubre, 19ybb6, fueron lfberados en el Ko Verde ae
ia parte central de Arizona aprox: madameute 36,000 oquawr*sh del
Kfo Coliorado, Ptychocheiius lucius, producido por lia mstac: on de
Pisicultura Nacional de Dexter. Antes de soltarlos, los peces
fueron compartidos a dos grupos Iguales, uno de los cuales se
acondiciond por una semana en estanque con corriente (.04 wm/s
promedio, 0.1% m/s rango) mientras el otro grupo se wmantuvo en
estanque sin corriente. Dietas aduinistradas a Los grupos fueron
iguales ‘tuera del hnhecho gque ia dieta ael grupo manteniao en
corriente contuvo oxitetraciclino para producir marcas en 1los
huesos. Agemas, cada grupo recioid marcas de distintos coliores
de pigmentos aplicados por rocio de aire compresado. A pesar del
tratamiento esencialmente igual, los grupos variaron en tamafio y
peso al 5oltarLos. Los del grupo expuesto a corriente tuvo un
tamafio promedio menor y a cualquier tamaflo pesaron menos de 1los
del grupo no expuesto a corriente.

Despues de soltarlos al rio 1la rata y direccidn de
dispersidn de ambos grupos fueron medidos por medio de series de
redes de aros colocados arriba y abajo del sitio de liberacidn de
los peces. Ademas se emplearon chinchorros y otros tipos de
redes (agailaderas y "trammel") y pesca electrica. Ubservaciones
en el campo indicaron que Ictalurus natalis y Micropterus
dolomeiui comieron squawfish. Aunque no analizados, fueron
congelados 10s estdmagos de todas especies de peces predadoreb
para andlises subsecuentes para evidencia de preaac: on de
squawfish. Marcas de tetraciclino permitirdn identificacion de
los sguawfish encontrados en estdmagos a su propio grupo
experimental.

Andlises preliminares indican gue despues de liberarios en
medio manana, los acondicionados a corriente bajaron inicialmente
con la corriente del rio a una rata mas rapida que 105 no
expuesto antes a corriente. Sin embargo, dentro ae 24 horas de
su liberacidn, casi todos ios peces de ambos grupos hubieron
pasado la red a 2 km abajo del sitio donde fueron soltados. bkn
comparacidn, menos de 1% de todos 1los sguawfish muestreados
cayeron en la red 100 m arriba del sitio de liberacidn y un solo
espécimen cayo en la de U400 m arriba. Fuera del moviemiento
inicial, movimiento de squawfish fue crepuscular con las muestras
mas grandes occurriendo entre 0:00 y 6:00 PM.
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RED SHINER VS. NATIVE FISHES:

REPLACEMENT OR DISPLACEMENT?

Kevin R. Bestgen
Department of Biology
University of New Mexico
Albuquerque, New Mexico 87131

and

David L. Propst
New Mexico Department of Game and Fish
State Capitol
Santa Fe, New Mexico 87503

ABSTRACT
The introduced red shiner, Notropis lutrensis, has been
implicated with reductions in the range and abundance of fishes
native to southwestern desert streams. Non-overlapping
distributions of red shiner and federally threatened Gila River
endemics, Meda fulgida and Tiaroga cobitis, are thought to be

evidence of competitive interactions resulting in historic
reductions in range and abundance of these two native forms. A
recent range expansion of red shiner into the Gila River of New
Mexico and complementary distribution of red shiner and native
cyprinids was documented, but does not indicate that competitive
interactions are occurring. Habitat degradation, reduction in
streamflow, and high summer water temperatures in the Gila River
below the Middle Box supressed native fishes prior to invasion of
red shiner and allowed this fish to colonize and dominate the
community. In the Gila River above the Middle Box, abundant
populations of native fishes including threatened forms exist,
and despite a colonization date similar to that in the lower
river, red shiner constitutes less than 1% of the community.
Analogous situations in the San Francisco River, NM and the Verde
River, AZ suggest that a transition zone exists. In its native

range, red shiners are most abundant following reductions of
other indigenous forms caused by habitat degradation. Thus,
abundant, diverse indigenous faunas - appear to inhibit

establishment of large populations of red shiner. The red shiner
appears to merely fill wvoids in Gila River fish communities
caused by prior habitat degradation. Maintenance of permanent
streamflow and pristine habitat are critical to sustain native
fishes and supress populations of red shiner.




FOOD AVAILABILITY AND MORTALITY FOR
LARVAL RAZORBACK SUCKER, Xyrauchen texanus 7

by
Diana Papoulias
Department of Zoology, Arizona State University
Tempe, AZ 85287

Starvation of fishes early in life has been suggested as a potential
cause of mortality on a significant scale and thus a major factor in reducing
recruitment to adult populations.

In Lake Mohave, Arizona-Nevada, mean size of captured larval razorback
sucker is 10.6 mm total length (TL). Stomachs are mostly empty and lake
zooplankton density appears low at the time of razorback hatching. No recruitment
to the adult population has been detected.

Laboratory experiments were performed at the United States Fish and
Wildlife Service, Dexter, New Mexico facility at water temperatures of 18°C.
To determine when larval razorback sucker must encounter food or die, larvae
were started on food at 4-day intervals. Those larvae fed beginning 25 and
29 days post-hatch had significantly higher mortalities than those larvae fed
5, 9, 13, and 17 days after hatching. The effect of varying food density on
mortality was also investigated. Fish receiving 10 nauplii per liter per
8-hour period had greater than 70% mortality, while those receiving 50 nauplii
per liter per period had less than 307% mortality. Fish which received no food
throughout the experiment, as well as those fed at varying time periods or prey
densities, experienced peak mortalities between 20 and 30 days post-hatch. The
point of irreversible starvation was determined to be between 17 and 21 days post-
hatch, and the critical period between 7 and 17 days post-hatch.

The results are discussed in relation to observations on razorback sucker
larvae in Lake Mohave.

**The Council's first Eest Student Paper award went to Diana Papsulias for
the research described herein. ¥e offer our sincere congratulations to
Diana for her excellent contribution! i

|
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DISPONIBILIDAD DE ALIMENTO Y MORTALIDAD
DE LARVA DE RAZORBACK SUCKER, Xyrauchen texanus

por
Diana Papoulias
Department of Zoology, Arizona State University
Tempe, AZ 85287

Se ha sugerido que inanicién de peces recien eclosionado tenga potencial
a causar mortalidad en escala grande y asi puede ser un factor en la reduccidn
de reclutamiento a poblaciones adultas.

En Lake Mohave, Arizona-Nevada, el tamafio promedio de larva de razorback
sucker es 10.6 mm largura total. La mayoria de los estomagos de los peces estan
vacios y densidad de zooplancton en la presa parece bajo durante tiempo de
eclosion de razorback sucker. No reclutamiento a la poblacion adulta ha sido
documentado.

Experimentos laboratorios fueron cumplidos al criadero de la agencia
estadounidense, Fish and Wildlife, en Dexter, New Mexico. Temperatura del
agua fue 18 centigrados durante el periodo experimental. El periodo en cual
larva de razorback sucker deben encontrar alimento o morir fue determinado. Se
empezaron a alimentar larvas a intervalos de 4 dias empezando 5 dias después de
eclosion. Larvas alimentado 25 y 29 dias después de eclosion tuvieron mortalidad
mds alta que las larvas alimentado 5, 9, 13, y 17 dias después. El efecto de
variar densidad de alimento en mortalidad también habia investigado. Peces
recibiendo 10 nauplios por litro por 8 horas tuvieron mortalidades mis de 70%,
a la vez peces recibiendo 50 nauplios por litro tuvieron mortalidades a menos
de 30%. Larvas que nunca recibieron alimento por todo el experimento, mas las
larvas de los otros dos experimentos, sostuvieron mortalidades principalmente
entre 20 y 30 dias después de eclosidn.

Los resultados estan relacionado a las observaciones de larva de razorback
sucker en Lake Mohave.
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ENDARGERYD BISHES OF CATARACY CANYON

A. Valdex
3 /WEST

and

Roteert 13, Williams
U.S. Buress ofr

ABSTRACT

eries imvestication in Cataract Canyon of the Upper Colovado River,
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The objectives of this dnvestigation are o
1. Determine spewning locations of encdangerad rish in Cataract Canyon,

2. Determine if hurpback crub popmlations exist in GCataract Ganyon, angl

ooeration of [ake Powell influences pursery hapitat
of Co Lara}m scuawi ish in the Gypsum Canyon ares

Cataract Canyon fras the confluence ot the Green and Colorads Rivers to Imperial
Canyon in upper Lake Powell (Figure 1), sawpling was also conchucted in the 50

les of the twos rivers above the confluence starting at the Potash and Mineral
Bottan lanmches. Catavact Canyon is a whitewater reach with 26 major rapids, and
is managed by Canyonlands Nationsl Park.

Although the investigation was concentrated in the 16-mile veach of

wmi

Six sanple trips were conducted through Cataract Canyon between July 11 and
October 6, 1986. Hach trip consisted of § days on the river.

Three whitewater ratts were usocd on each sample trip. n 18-toot Riken
' ratt arxd a 17-foot Riken Havasu was used as
a netting boat. Hach raft was powered by a 2b-horsepower Mercury XD cutboard
motor. wmotorized J-rig was used to carry canp gear and as a support

Hwast was uscdd as an elect

]
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strofishing, gill nets, trammel nets,
ALl endangeved fish were measured
it . ecuipped with serially-
i +hat could not be identified were
orwarded to the Larval Fish Iaboratory in
CFort was made to minimize wortality to alld

11 and trammel nets, and imnediate

~ing this investigation (1a
that pre:f; mted ro'f the 1

1585
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veported 22

st cammon species of fishes captured in Gataract Canyon in 1986
redi shiner, chamnel catfish, flathead wminnaw, and carp. These
.5% of the total c*at&.,; by mmber.
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Table 1. A list of fish species and numbers captured in the region of Cataract
Canyon during six 8-day trips fram July 11 to October 6, 1986.

SPECIES NATIVE NON-NATIVE NUMBER PERCENTAGE

Sand shiner X 3471 29.0
Red shiner X 3297 27.6
Channel catfish X 1897 15.9
Fathead minnow X 1162 9.7
Carp X 1118 9.3
Colorado squawfish X 5056 4.2
Flannelmouth sucker X 176 1.5
Speckled dace X 104 0.9
Roundtail chub X 71 0.6
Humpback chub X 33 0.3
Gambusia X 29 0.2
Bluehsad sucker X 23 0.2
Gila sp. 17 0.1
Largemouth bass X 14 0.1
Black ullhead X 13 0.1
Green sunfish X 12 0.1
Walleye X 7 0.1
Plains killfish X 5 <0.1
Striped bass X 2 <0.1
Black crappie X 2 <0.1
white sucker X 2 <0.1
Northern pike X 1 <0.1
Brown trout X 1 <0.1
Smallmouth bass X 1 <0.1

Of the 23 species, 16 are non-native and only 7 are native. As a
percentage of total catch, the ratio of non-native to nmative fishes was 82.5 to
17.5. The endangered species (Colorado squawfish, 4.2% and humpback, 0.3%) made
up 4.5% of the total catch. Banytail and razorback sucker were not captured in
Cataract Canyon in 1986.

Colorado Squawfish

A total of 505 Colorado squawfish were captured during this 1986
investigation, including 456 young of the year (YOY), 44 juveniles, and 5 adults
(Table 2). Of the 5 adults captured, two had been previously tagged by the WS
in the Green River about 172 and 120 miles upstream 3 years before. as with
1985, the majority of the YOY squawfish were captured on the Green River, above
the Colorado River confluence. The majority of juveniles captured belonged to
the 1985 year class. Twenty of the 44 juveniles were found in large isolated
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[ \:ulti}'labk i-'.rluu) \Jltl\llli\i inn the

Cataract Canyon region in 1986 by age catogorics.

AGF. CATEGORY COLORADG SQUAWF ISH HUMPBACK CHUR
YOY 456 o e
JUVENILE 44 g
ADULT 5 5

5086 33

pools where their death seamed imminent because of lack of oxygen or &
The same phenonenon was
low-lying pools
Swuner .

seen in YOY;

in isolated pools is unlnan .

using a formula developed by Haynes et al
with hatching dates for YOV captured in

hatc

Cataract Canyon

The hatching date of each YOY squawf

ching dates indicate that Colorado

however,
that eventually became inundated by higher river flaws in late
The nusber of endangered fish that sucoumb to death by becoming stranded

iccation.
thase often ooourradd in smaller,

o ish capturad in 1986 wes estimated by
(1985}, and these data were canpared
1985 (Valdez et al. 1985). Weeakly

squawiish captured in the region ot
:'m 1986 hatched between June 19 and ¢ pptp‘rﬁer 3,

1986 {(Figuvre 2).

The majority of the fish sa ‘z‘pied {(62%) hatched between July 30 and August 19. In
1985, hatching was estimat tc occur between i\””‘" 1 and August 26, with the
majority (60%) occurring between June 26 amd July 22. These &,reiimirmzﬂg data

show that

not occur unit mid-July.

Humpback Chub

5

A total of 33 humpteck chub were captt
included 21 YOY, 9 juveniles, and 3 adults {Table 2).
the juveniles were identified by the Larval F’lSh Laboratcry {LFL).
specimens were classified by the IFL as
diagnostic characteristics of some did not positively dist
sympatric roundtail chub (G. rolusta).
characters considered very typical of the species.
considered typical humpback chub;

photographed, and released.

.

hatching wvaried between the
terperatures and river flaws for the same
1986 was delayed because suitable squawfish spaw
did
spawning by Colorado sgquawfish
winter season relative

Kaeding et al. {1986;
disadvantages
ely smaller and presumably weaker.

Many YOY and juveniles,

these were

month. Water
time period indicate that hatching in
ning tamperatures ot 22 to 25 C
nave: inddicated that late

the voung, which have to enter the

! rc—vd during this 1986 study. This
All of the YOY and most of
Many of these
"possible Gila cypha” because the
inguish them from the
howaver exhibited
The 3 adults were also

weighed, measured, tagged,
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HATCHING DATES FOR YOY COLORADO SQUAWFISH

T 25

1985
N=509

/}1
100 + Temperature - 20

s - 15
0 H:*JJI S 10
S 1986 I Ci:
- N=451 2
- =
S 100+ T &
Tempera{'ue )

50 + c - 15
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FIGURE 2. Weekly hatching of Colorado squawfish in
1985 and 1986, based on back calculations
from lengths of YOY (Haynes, et al. 1985)
captured in Cataract Canyon.
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Summary

The presence of same very young squawfish and humpback chub in Cataract
Canyon and upper Lake Pawell suggests that some spawning by these species occurs
in these areas. The presence of young endangered fish here also indicated that
fish possibly drift into the area fram upstream to use it as a nursery. The high
turbulence and turbidity as well as flows that have varied fram 20,000 to nearly
100,000 cfs have hindered our efforts considerably. Reproductive efforts by
these fishes may be occurring in whitewater areas where present sampling gear is
ineffective. For Colorado squawfish, we plan to continue sampling suspected
spawning areas with a variety of gear including drift nets in an effort to
capture recently hatched fish near spawning sites. For humpback chub, efforts
will be made with a variety of gear, including angling, to locate concentrations
of adults and possibly spawning sites. Angling has been used successfully for
locating adults in the Yampa and Green rivers (Personal cammnication with H.M.
Tyus, WS, Vernal, Utah, October 1986).

The reader is cautioned that at this time, these data are preliminary. Two
more years of investigations are planned for the Cataract Canyon area to enable
us to make management recammendations to preserve and pramote the recovery of
these endangered fishes.
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PECES AMENAZADOS DEL CAﬁ,ON CATARACT - 1986

por

Richard A. valdez
BIO/WEST, Inc.

Y

Robert D. Williams
Oficina de Recobracion
Estados Unidos

RESUMEN

Investigaciones ictiolggicas en el Cdfion Cataract del Rio Colorado en el
estado de Utah, en 1986, producieron un total de 23 especies, incluyendo los
peces amenazados, Colorado squawfish y humpback chub. El1 total de 505 squawfish
consistieron 456 jovenes del ano (YOY), 44 juveniles, y 5 adultos. Los 33
humpback chub incluyeron 21 YOY, 9 juveniles, y 3 adultos. Los 7 especies
nativos fuer’on canpuestos de solamente 17.5% de la pesca, minentras que los 16
especies exoticos consistieron 82.5% de los mumeros pescados. Al minimo, se
planean 2 mas d¥os de investigacicnes en el c¥on Cataract, y los datos
presentadas son preliminarios.
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THE LIKELIHOOD OF PERSISTENCE OF SMALL POPULATIONS OF LARGE ANIMALS

Peter F. Brussard
Department of Biology
Montana State University

Bozeman, MT 59717

I. INTRODUCTION

The primary articles of faith in cryptozoology are that
undiscovered populations of known animals exist in unexpected places

(e.g., the mountain lion Felis concolor inm the eastern United States)

and that there are yet undiscovered species living in poorly explored
or otherwise inaccessible localities (e.g., the "monster"” in Loch
Ness). Thus, animals of interest to cryptozoologists have populations
that are either supposed to be sparsely distributed over a large area
or exist as a small group in one particular spot; both cases involve
small numbers of animals. The question I will address here is whether
populations of such animals are likely to exist in a viable state.

Population biologists have ounly recently become interested in the
problem of population viability, primarily as a response to the
increasing threats of extinction for dozens of endangered species. As
one example, the requirement to manage National Forest System habitats
to maintain "viable populations of wildlife and fish"‘(Salwasser et
al. 1984) led to a series of workshops sponsored by the USFS to

explore the concept of minimum viable population éﬁze. These

workshops stimulated considerable theoretical work on this problem,




and a book will soon be published on this topic (Soule 1986).

The most important theoretical conclusicn from work in this area
is that stochastic processes play an extremely critical role in the
survival of small populations. These processes separate naturally
into three categories: (1) environmental uncertainty, (2) populational
uncertainty, and (3) genetic uncertainty. Uncertain environmental
factors range from major catastrophes {(e.g., fires, earthquakes, major
storms, pandemic disease, etc.) to mildly unpredictable environmental
variation such as year to year changes in weather patterns. Uncertain
demographic factors include random variations in sex ratio, age of
first reproduction, number of offspring, distribution of offspring
over the lifetime of an individual, and time of death. Genetic
uncertalinty includes inbreeding (the mating of related individuals)

and loss of variation through genetic drift.

POPULATION VIABILITY IN GENERAL

In the most general terms, a population's short- and mid-term
survival potential is determined primarily by its resilience and its
fitness. Resilience refers to a population's ability to survive in
the face of normal birth and death events, which in turn are
determined by the species' reproductive potential, social system,
generation time, and the nature and severity of random environmental
perturbations. A population's fitness depends on its having the
appropriate set of genes to cope with its environment; this in turn is
largely determined by the presence of sufficient genetic variation to
maintain normal fecundity and viability under the ;revailing

ecological circumstances. Beyond this, a population's long-term
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survival potential is related to its adaptability, or its ability to
evolve. Adaptability depends upon the maintenance of sufficient
genetic variation to adjust to environmental change through the
process of natural selection.

Species populations normally have considerable capacity to resist
threats to their survival through various kinds of responses, i.e.,
they have adequate resilience, fitness, and adaptability. However,
very small populations, and hence, very rare species have much less
capacity to resist those threats because of their increased

susceptibility to the deleterious effects of stochastic events.

II. DEMOGRAPHIC FACTORS

Demographers usually model population growt? by variations of two

basic equations. The first is exponential growth,
W = vy

where N is the number of individuals in the population and r is the
instantanecus rate of increase, is a fair estimator of population
increase in an unlimited environment., Many insect populations,
especially those of crop pests, grow exponentially for a time.
Eventually, howeyer, something puts the brakes on population growth
and numbers decline, usually precipitously. It is highly unlikely
that the exponential growth model has any applicability to
cryptozoology.

The second model of population growth is referred to as the
logistic equation. Under this model a population grows exponentially

until it reaches a point where the rate of growth begins to decline as

resources become increasingly limiting. Eventually the population
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stabilizes at a point called the carrying capacity (K), defined as the

number of individuals that a given area can support.

Wrae = o &

This logistic model is more applicable to cryptozoological
situations; however, it is generally unrealistic, since few
populations have been observed to rise to some level and then remain
constant over time. Rather, they fluctuate because the values of r
and K change, both deterministically and stochastically.

Fluctuations in r are at the heart of the population peristence
problem. Any factor contributing to a decrease in its growth rate {is
a potential threat to a population's persistence; however, most
natural populations continually face such changes without going
extinct. This is because some of these factors may be
density-dependent--that is, they operate less intensively as

population size decreases. Or, the operation of some negative factors

may be discontinuous in time or space so that they either diminish
before exterminating a population or affect only a segment of it at a
time. Thus, most fluctuations in r usually have little long-term
effect on the size and persistence probabilities of large populations. q

However, as populations become smaller, the risk of extinction

increases dramatically. MacArthur (1972) modeled the extinction
process as a function of r, K, and the per capita birth rate (b), and
predicted that populations with high g;owth rates, high per capita
birth rates, and large K's (in the thousands), had expected times to
extinction which were very large. However, for populations with lower
r's and b's, extinction was likely to be fairly rapid below a

threshold value of K that was in the tens to low hundreds, depending
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on the values of the former parameters. Since MacArthurs's model did
not consider the effects of age structure on the population, we have

to interpret these figures as the numbers of breeding individuals, not

total population size. A second model by Richter-Dyn and Goel 1972)
also predicted a threshold effect for population persistence of
approximately the same order of magnitude. Since large animals tend
to have low r's and low b's, these models suggest that large, rare
species can persist if the number of breeding indiviuals in their
populations are above these threshhold values.

However, these models do not account for any variability in
growth rates that might result from random variation in birth and
death processes. May (1973) incorporated these factors, which we now
call individual demographic stochasticity or Vi, into a
second-generation model and concluded that random fluctuations in
population size should be roughly proportional to 1//K. This implies
that Vi will result in a population of about 100 individuals varying
between 90 and 110 (100 i‘ffj or 10). Thus, May's result suggests
that the effects of individual demographic stochasicity are unlikely
to cause extinction in any but the smallest populations.

More recent models by Leigh (1981) and Goodman (1986) tend to
support this conclusion. These models show that Vi is an important
factor only for the survival of very small populations, and the
importance of Vi declines rapidly with increases in populati;n size.
This is because individual variations in survivorship or reproduction
tend to be compensated by the contributions of more and more
individuals. Thus, as populations achieve even relatively modest
numbers, predicted times to extinction calculated on the basis of Vi

alone become quite large.




However, these models also make a critical point: The expected
survival time of a population depends critically on the variability of
its growth rate, and this variability actually consists of two
components, the individual demographic stochasticity (Vi) modeled
above, and environmental stochasticity (Ve). This second component,
environmental stochasticity, is essentially independent of population
size, and it poses problems for population persistence that can be
extremely Severe. Examples of this kind of variation are
population-wide changes in the probabilities of death or reproduction
related to the vagaries of dlimate, disease, competition, predation,

or resource availability. Goodman's model shows that with realistic

estimates of the effects of Ve factored in, times to extinction become

much shorter and much less responsive to higher values of K than those
predicted by previous models which only considered the effects of Vi.
Furthermore, environmental stochasticity results in times to
extinction which increase only gradually with population size, rather
than exhibiting threshold effects. If environmental variability is
high, very large K's are required to achieve reasonably long times to
extinction. Even an increasing population can have a relatively short
predicted time to extinction if it has a low rate of increase and a
relatively high variance in this rate.

Taking these factors into consideration, how likely 1is it that
some of the subjects of cryptozoological investigation exist as viable
populations? Let us look at one example. Sheldon and Kerr (1972) and
Scheider and Wallis (1973) calculated the maximum probable population
density of monsters in Loch Ness based on ecologically defensible
principles. Both groups conclude that this lake could support 10-20

individuals of 1000-1500 kg monsters about 8 m long. Larger numbers
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of smaller creatures could be supported, but these would not be
suitably monstrous. Even if we assume that 20 monsters could live in the
lake, it is extremely unlikely that all of them would be members of the
breeding population; some are likely to be too old and others too
young to reproduce.

A population consisting of fewer than 20 breeding individuals is
at serious risk of extinction from the effects of individual
demographic stochasticity alone, and a population of this size could
not withstand the effects of any environmental stochasticity
whatsoever. Although Loch Ness has a fairly constant temperature of
about 5.6 degrees C (Rines et al. 1976), other factors, such as food
supply, are probably much more important potential contributors to a
disastrous population-wide fluctuation in birth or death
probabilities. Thus, we can conclude that the persistence of a viable
population of monsters in Loch Ness from some indefinite time in the
past is extremely unlikely. Even if 20 do exist here at the moment,

the population is precipitously close to extinction.

I1. GENETIC FACTORS

In addition to random demographic factors, genetic uncertainty
can threaten population viability as well. Genetic uncertainty refers
to random changes in a population's genetic makeup which have
deleterious effects on the ability of individuals to survive and
reproduce, as well as on the capacity of populations to respond
adaptively to changes in their environments. The "two major genetic

factors causing deleterious effects are inbreeding depression and

genetic drift.
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Inbreeding depression results from the expression of deleterious
genes as a result of the mating of close relatives. Most populations
carry a "genetic load" of deleterious alleles. These alleles are
usually rare and not particularly harmful in the heterozygous state;
however, when closely related individuals mate, the chance of their
offspring inheriting deleterious alleles in the homozygous state is
increased. When deleterious alleles appear as homozygotes, they often
result in the decline of various fitness traits such as fertility,
fecundity, and viability. 1If population size is large enough, natural
selection can elminate the individuals expressing the deleterious
recessive alleles, and the effects on the population as a whole will
be minimal. However, if the population size is too small for
selection to work effectively, the deleterious genes may become fixed
in the population.

Furthermore,the deleterious effects of inbreeding can interact
with random demographic events and result in even more severe threats
to the persistence of small populations. For example, as population
size becomes smaller, the incidence of inbreeding is likely to
increase. As inbreeding increases, the incidence of reproductive
failure is likely to increase as well. This results in a further
reduction of population size, increasing inbreeding even more. Soon,
a population can be caught in a downward spiral of ever decreasing
viability, generally leading to its extinction.

Random changes in gene frequencies in populations are called
genetic drift; these random changes sooner or later result in the loss
of genetic variation, the rate of loss being depen@ent oanopulation
size. 1In small populations this loss can be quite sever;{and rapid.

For example, in a population with 10 individuals contributing progeny
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to subsequent generations, 407% of the genetic variability in the
population will be lost within ten generations. As was mentioned
earlier, the fitness of a population depends on the presence of
sufficient variation in its gene pool to maintain normal fecundity and
viability. Likewise, a population's adaptability, or its ability to
evolve, also depends on a sufficient reserve of different genes to
adjust to environmental change through the process of natural
selection.

Thus, in order to maintain population fitness and adaptability, a
population must be lérge enough to prevent intense inbreeding and
serious reductions in genetic variation by random drift.
Unfortunately, the number of individuals actually involved in
contributing progeny, and therefore genes, to subsequent generations
is generally only a small fraction of the total population size. A
population containing several hundred individuals (N) may have a
genetically effective size (Ne) of only 10 or 20 in some species.

The genetically effective size of a population is reduced by any
of a variety of factors that represent departures from a genetically
ideal situation (Wright 1931). These include the presence of
nonbreeding individuals, skewed sex ratios, non-random tendencies for
inbreeding or outcrossing, random variation in progeny survivorship,
the loss of genetic variability that may have occurred during previous
periods of low population size (the "bottlemneck' effect), and the
tendency of the individuals of some species to mate with individuals
from an area that may be smaller than the area occupied by the
population as a whole (the population structure effect). The
cumulative effects of these factors are multiplicative and are usually

expressed as the ratio of Ne/N.




The results of low Ne's on population fitness can be devastating.

For example, let us assume that our population of monsters in Loch
Ness consists of 20 individuals, and that the ratio of Ne/N is
somewhere between 0.2 to 0.4, figures typical of large vertebrates.
This means that the genetically effective size of the population is
between 4 and 8. At this size, the expected rate of increase in
inbreeding in each generation (4F) is equal to 1/[2Ne], or between 6
and 13 percent. This is well above the level where natural selection
for performance and fertility can balance inbreeding depression, which
is about 1% (Frankel and Soule 1981).

The loss of heterozygosity in this population can be estimated by
the formula

H= (1-1/20)°

where t is the number of generations involved. With Ne's this small
about 6 to 13% of the genetic variation in the population will be lost
each generation. After 10 generations, if Ne's stay the same, only
28-547 of the original variation will be retained. Losses such as
these pose serious threats for short-term survival; survival over

longer periods depends on an even broader array of genetic resources.

RECAP AND CONCLUSIONS

According to current theory in population biology, the risk of
extinction of a population depends on the number of individuals the
habitat can support (K), its per capita birth rate, its rate of growth
(r), the variability of its growth rate (Vi and Ve), and its
genetically effective size (Ne). Although all populations are at some

risk of extinction from various events that affect their demographic
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patterns and genetic composition, the risk is decidedly greater in
small, isolated populations. 1If a rare species can maintain a minimum
breeding population size somewhere above the mid tens to low hundreds,
the exact number depending on its growth rate and per capita birth
rate, the odds favor its persistence, provided that there is no
evironmentally-caused variation in these rates. However, if
environmental variation affects birth and death processes in any
significant way, a minimum viable population needs to be much larger
to avoid extinction from demographic factors alone.

Even at population sizes that are adequate to buffer populations
from extinction from the effects of Vi and Ve, low genetically
effective sizes can cause additional problems. ©Ne's below 50 or so
result in levels of inbreeding and loss of genetic variation that
alsc threaten short-term persistence. An Ne of 500 is probably the
minimum necessary for continuing evolution (Franklin 1980, Frankel and
Soule 1981, Lande 1986). Since the actual number of individuals
necessary to maintain an effective population size this large is
likely to be considerably greater than 500, it is clear that extreme
rarity is a condition that precludes much potential for evolutionary
change.

There are a few documented cases of small populations which have
persisted for thousands of years. One of the most striking examples

is the Devil's Hole pupfish Cyprinodon diabolis which has survived in

a tiny spring in the Nevada desert for 10-20,000 years (Miller 1981)
with population sizes fluctuating seasonally from 150 to 400
individuals (Deacon 1979). This rather remarkablé;situation has
resulted at least in part from the physical conditions in this spring

which are are very constant, at least until fecently when it has been



adversely affected by human activities (Williams et al. 1986). The
historical influence of Ve on the persistence of this population must

have been very small indeed. As predicted, C. diabolis has evidently

lost all measurable genetic variability (Turmner 1974).

Whatever combination of factors may have occurred to allow the
Devil's Hole pupfish to hang on in its tiny habitat for tens of
millenia, current theory in population biology suggests that its case
is a very rare exception. If viable populations of large animals,
still unknown to science, are still "out there", they must either
elude detection very well by sophisticated behavioral traits or live
in extremely remote or unaccessible areas with virtually constant
environments. In either event they must continue to maintain breeding
populations that number inm the mid tens to low hundreds in order to

persist.
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Abstract

Species populations mormally have considerable capacity to
resist threats to their swrvival. However, small populations have
much less capacity to resist those threats because of their increased
susceptibility to the deletericus effects of stochastic events. Three
stochastic processes play extremely important roles in the survival o f
small populations; these are (1) demaographic uncertainty, (2)
environmental urncertainty, and (3) genetic uncertainty. The effects
of these processes are discussed in detail, and some management
recommendations to alleviate them are made.

I. INTRODUCTION

Desert fishes tend to have populations that exist as a small
groups in one or a few particular spots; the guestion I will address
here is how long such populations are likely to survive. Population
biclogists have only recently become interested in this prablem,
primarily as a response to the increasing threats of extinction for
dozens of endargered species. As crne example, the requirement to
manage Natiornal Forest System habitats to maintain “viable populations
of wildlife and fish" (Salwasser et al 1984) led to a series of
workshops sponsored by the USFS to explore the concept of minimum
viable population si:ze. These workshops stimulated considerable
theoretical work on this problem, and a book will soon be published on
this topic (Socule’ 1987).

The most important theoretical conclusion concerning the biology
af small populations is that stochastic processes play an extremely
critical role in their survival. These processes separate naturally
into three categories: (1) demographic uncertainty, (2) enviormental
uricertainty, and (3) geretic urcertainty. Urncertain demographic
factors include random variations in sex ratio, apge of first
reproduct ion, number of offspring, distribution of offspring over the
lifetime of an individual, and time of death. Uncertain environmental
factors range from major catastrophes (e.g., "hundred year" floods or
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droughts, influx of highly toxic materials, etc.) to mildly
unpredictable environmental variation such as year to year chariges in
rurcaff and flow patterns. Genetic urcertainty irncludes inbreeding
(the mating of closely related individuals) and loss of variation
through gernetic drift.

In the most gereral terms, a population’s short— and mid-term
survival potential is determirned primarily by its resilierce and its
fitrness. Resiliernce refers to a population®s ability to survive in
the face of rnormal birth and death events, which in turn are
determined by the species’ reproductive poterntial, social system,
generation time, and the nature and severity of random environmmental
perturbatior. A population’s fitress depends on its having the
appropriate set of genes to cope with its ernvirvorments; thie in turn is
largely determired by the presence of sufficient peretic variation to
maintain rnormal fecundity and viability under the prevailing
ecological circumstances. Eeyond this, a population’®s long-term
survival potential is related to its adaptability, or its ability to
evolve, Rdaptability dependse uporn the maintenarnce of sufficient
gernetic variation to adjust to envirornmerntal change through the
process of natural selection.

Species populations rnormally have considerable capacity to
resist threats to their survival through varicus kinds of respornses,
i.e., they have adequate resilierce, fitrness, and adaptability.
However, small populations have much less capacity to resist those
threats because of their increased susceptibility to the deleterious
effects of stochastic events.

IT. DEMDGRARHIC AND ENVIRONMENTRL STOCHASTICITY

Fluctuations in r, the intrirnsic rate of irncrease, are at the
heart of the population peristernce prablem. Any factor conmtributing
to a decrease in its growth rate is a potential threat to a
population’ e persistence; however, most netuwral populatices
continually face such changes without going extinct. This is because
some of these factors may be dernsity-deperdent—-—-that is, they operate
lezss intensively as population sire decreases. Or, the aoperation of
some rnegative factors may be discontinuous in time or space so that
they either diminish before exterminating a population or affect only
a segment of 1t at a time. Thus, most fluctuations in » usually have
little long-term effect on the size and persisterice probabilities of
large populations,

However, as populations become smaller, the risk of extirnction
increases dramatically. MacArthur and Wilson (1367) and MacArthur
(1972) modeled the extinction process as a furiction of three
parameters: r, K (the carrying capacity), and the per capita birth
rate, b, where the per capita death rate is r - b. They predicted
that populaticons with high growth rates, high per capita birth rates,
and large K's (in the thousands), had expected times to extinction
which were very large. However, for populations with lower v's and
b’s, extinction was likely to be fairly rapid below a threshold value
of K that was in the tens to low hurdreds, depending on the values of
the former parameters. A zecond model by Richter—-Dyn and Goel (1978)
also predicted a threshold effect for population persisternce of

4
«
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appraximately the same order of magnitude. Since rnone of these models
corsidered the effects of age structure on the population, we have to

total population size.

Furthermore, these models do not account for any variability in
growth rates that might result from random variation in birth and
desth processes; hence, their applicability to natural populations is
lirited. May (1973) continued the analysis of these factors, now
called "demographic stochasticity! or Vi, into a second-gerneration
modz2l and concluded that ramdom fluctuations in population size should
be »oughly proportional to 1//R: This implies that Vi will result in
a population of about 100 individuals varying betweern 90 and 110 (100
+ f?? o 100, Thus, May's result suggests that the effects of
individual democgraphic stochasicity are unlikely to cause extinction
in any but the smallest populations,

More recent models by Leigh (1981) and Goodman (13986, 1387) tend

to support the idea that Vi is an important factor only or the
survival of very small populaticons, and that the importarnce of Vi
ceclivnes rapidly with increases in population size. Thie is because
ingividual variations in survivorship or reproduction tend to be
corpensated by the contributions of morve and more individuals. Thus,
az populations achieve evern relatively modest numbers, predicted times
to extivction calculated orn the basis of Vi alone become quite large.

However, these models also make two oritical points. The first
is that the expected survival time of a population depends critically
o the variability of its growth rate. Second, this variability
ext aally consists of two components, the demographic stochasticity
(Vi) discussed above, and "environmental stochasticity", or Ve,
Erivironmental stochasticity poses problems for population persistence
tha*t can be extremely severe since it is essentially i1rndeperndent of
popalation size. Examples of thise kind of variation are
popslation-wide charnges in the probabilities of death or reproduction
relazted to the vagaries of climate, disease, competition, predatiorn,
res xurce availability, or human interfererce.

Goodmarn (1287) has shown that with realistic estimates of the
effzcts of Ve factored in, times to extinction become much shorter and
muc~ less responsive to higher values of K than those predicted by
models which either igrore any variance in growth rate or only
consider the effects of Vi, Furthermore, envirornmental stochasticity
results in times to extirnctiocn which increase only gradually with
population size, rather than exhibiting threshold effects. If
envirormental variability is high, very large K’'s are required to
achieve reascnably long times to extinctian, Evern arn increasing
popsitlation can have a relatively short predicted time to extinction if
it has a low rate of increase and a relatively high variarnce in this
rate. Likewise, dernsity deperndence in mean growth rate makes little
difference in estimated time to extirnction compared to calculations
with density independent growth, )

II. GENETIC STOCHASTICITY

In addition to random demographic and envirormerntal events,




geretic uncertainty can threaten population viability as well.

Gernetic urcertainty refers to random charnges in a population’s genetic
makeup which have deletericous effects on the ability of individuals to
survive and reproduce, as well as aon the capacity of populations to
respond adaptively to changes in their envirorments. The two major
geratic factors causing deleteriocus effects are inbreeding depression
and gernetic drift. In gereral, to maintain population fitress. and
adaptability, a population must be large erncugh to prevent intense
irbreeding and serious reductions in geretic variation by random
drift, and these effects must be viewed in the context of the species’
past history.

I natura. populations the number of individuals actually
irrsolved in contributing progeny, and therefore geres, to subsequent
gererations is generally only a small fraction of the total population
size. A population containing several hundred individuals (N) may
have a genetically effective size (Ne) of only 10 or 20 in some
species. The geretically effective size of a population is reduced by
any of a variety of factors that represert departures from a
geretically ideal situation. These include the preserce of
norbreeding individuals, skewed sex ratics, non-random terdercies for
intreeding or outerossing, rnon-Poisson variation in progeny
survivarship, the loss of geretic variability that may have occurred
during previous pericods of low population size (the "bottlerneck®
effect), and the tendercy of individuals of some species to mate with
others from an area that may be smaller tharn the area occupied by the
population as a whole (the population structure effect). The
cumulative effects of these factors are multiplicative and are usually
expressed as the ratioc of Ne/N. Betweer generations, Ne is the
harmonic mean of the within—generation Ne’s.

Inbreeding depression results from the expression of deleterious
geres as a result of the mating of close relatives. Most populations
carry a "genetic load" of deletericus alleles. These alleles are
usually rare and not particularly harmful in the heterczygous state;
however, when closely related individuals mate, the charce of their
offspring inheriting deletericus alleles in the homozygous state is
iricreased. When deletericus alleles appear as homozygotes, they often
result in the decline of various fitress traits such as fertility,
fecundity, and viability. If population size is large ernough, rnatural
selection can elminate the individuals expressing the deletericus
recessive alleles, and the effects on the population as a whole will
be minimal. However, if the population size is too small for
selection to work effectively, the deleterious genes may become fixed
in the papulation.

Furthermore, the deleterious effects of inbreeding can interact
with random demographic everts and result in even more severe threats
to the persistence of small populaticons (Gilpin and Scule 1986). For
example, as population size becomes smaller, the incidence of
inbreeding is likely to increase. As inbreeding irncreases, the
incidence 'of reproductive failure is likely to increase as well. This
results in a further reduction of population size, ircreasing
inbreeding even more. Soon, a population can be caught in a dawrward
spiral of ever decreasing viability, gernerally leading to its
extinction.
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Rarndom charges in gene frequencies in populations are called
gernetic drift; these random charnges scorer or later result in the loss
of geretic variation, the rate of loss being dependent on population
size. In small populations this loss can be quite severe and rapid.
For example, in a population with an effective size of 10 individuals
40% of the gernetic variability in the population will be loast within
10 gernerations. Losses of this magrnitude carn pose serious threats for
short—term survival since the fitrness of a population usually depernds
on the presence of sufficient variation ivn its gerne pool to maintain
rnormal fecundity and viability. Likewise, a population’s
adaptability, or its ability to evolve, also depends o a sufficient
reserve of different geres to adjust to envirormental change through
the process of natural selectiorn.

Forturately, rather low levels of pgerne flow between populations
car alleviate the praoblems associated with inbreeding and drift. Ir
gerneral, the rnumber of geretically effective migrants that must be
excharnged among populations per generation to maintaln parmixis is
betweern orie and two (Lande and Barrowclough 1987).

RECAF AND MANAGEMENT CONCLUSICONS

According to cuwrrent theory in population biclogy, the risk of
extinction of a population depernds on the riumber of individuals the
habitat carn support (K), its per capita birth rate, its rate of growth
(), the variability of its growth rate (Vi and Ve), and its
gernetically effective size (Ne). Although all populations are at some
risk of extinction from variows events that affect their demographic
patterns, the risk is decidedly greater in small, isolated
populations.,

However, 1f a population can maintain a minimum breeding size
somewhere above the mid tens to low hundreds, the exact rnumber
deperding on 1ts growth rate arnd per capita birth rate, the odds favor
its persistence, provided that there is ro envirormentally—caused
variation in these rates. A good example is provided by the Devil’cs
Hole pupfish Cyprinodon_diabolis. This species has apparently
swwvived in a single spring for 10-20,000 years (Miller 1981) with
population sizes fluctuating seasorally fram 150 to 400 individuals
(Deacon 18973). This rather remarkable situation has resulted from the
physical conditions in this spring which are are very constarnt, at
least until recently wher it has been adversely affected by human
activities (Williams et al. 1986). The historical influerce of Ve on
the persistence of this population must have been very small indeed.

O the other hand, populations of desert fishes in habitats with
higher potentials for envirommental variance are at sericus risk of
extinction. Recovery plans must recogrnize this important fact.

Even at population sizes that are adequate to buffer populations
from extinction from the effects of Vi and Ve, low geretically
effective sizes can cause additional problems. Ne’s below 50 or so
result in levels of inbreeding and loss of gernetic variation that may
also threaten short-term persisterce. An Ne of 500 is praobably the
minimum necessary for continuing evolution (Franklin 1980, Frankel and




Soule’ 1981, Lande and Barrowclough 1987). Since the actual rumber of
individuals recessary to maintain an effective population sifze this
large is likely to be considerably greater than 500, it is quite
likely that many species of desert fishes have reached evolutionary
dead ends. For example, C._diabolis has evidently lost all measurable

genetié variability (Twner 1974).

Self-sustairing populaticorns of many species of desert fishes in
pre-settlement days almost certainly consisted of "metapopulations"
-——~gystems of small local urnits, each of which had its own stoachastic
dyrnamics. Local extinctions and recolonizations during occasional
periods of high water were almost certainly important comporernts of
species persisterce. This suggests that recovery plans should call
for several populations, spaced far enocugh apart so that the
enviranmental variation in them is a least partially independent, to
be reestablished in the wild if at all possible. Furthermore, in
order to facilitate recolonization following local extinctions and to
alleviate the geretic problems associated with small, isclated units,
such plans should also include artificial movement of individuals from
population to population.
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MICROHABITAT UTILIZATION PATTERNS
OF SPIKEDACE IN NEW MEXICO

David L. Propst
New Mexico Department of Game and Fish
Santa Fe, New Mexico 87503

and

Kevin R. Bestgen
University of New Mexico
Albuquerque, New Mexico 87109

The spikedace, Meda fulgida, is endemic to the Gila River
drainage of southwestern United States. Within its historic
range the species occurred mainly in intermediate-sized,
mid-elevation streams having intermediate gradients and
thermal regimes. In this study, the microhabitat of the
spikedace was described along depth, velocity, and substrate
dimensions. Study areas were in the Cliff-Gila Valley reach
of the Gila River and the lowermost portions of the West and
Middle forks of the Gila River (Forks area). Ontogenetic
shifts in microhabitat utilization occurred among all life
stages for each habitat parameter studied. Thus, spikedace
larvae were found most commonly in water flowing < 14 cm/sec
(X = 8 cm/sec), in depths < 32 cm (X = 8 cm), and over
sand-dominated substrates. Juveniles were most common in
water flowing < 29 cm/sec (X = 17 cm/sec), in depths < 32 cm
(X = 16 cm), and over gravel and sand substrates. Adults most
commonly occupied microhabitats with water flowing 29-60
cm/sec (X = 49 cm/sec), < 32 cm deep (X = 19 cm), and with
gravel and cobble substates. Seasonal (cold and warm)
microhabitat utilization patterns were evaluated for adult
spikedace in the Cliff-Gila Valley and Forks area. In the
Forks area, no significant differences in water velocity
occupied (X warm = 19 cm/sec and X cold = 21 cm/sec) were
found, but a significant shift to shallower water in the cold
season was found (X warm = 23 cm and X cold = 17 cm).
Seasonal shifts in the Cliff-Gila Valley were opposite those
detected in the Forks area. In the warm season, mean velocity
was 49 cm/sec, but was 39 cm/sec in the cold season. Water
depth did not change (X warm = 19 cm and X cold = 18 cm).
Geographic comparisons in microhabitat utilization by adults
revealed significant differences in water velocities and
depths occupied between the Cliff-Gila Valley and Forks area.
Most spikedace adults were found in water flowing < 29 cm/sec
(X = 21 cm/sec) in the Forks area, but in the Cliff-Gila
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Valley most were in water 29-60 cm/sec (X = 36 cm/sec).
Differences in water depth were less dramatic (X Forks = 19 cm
and X Cliff-Gila = 21 cm). Consideration of within-site
spikedace distribution patterns revealed that the species is
generally limited to the shear zone along gravel-sand bars,
quiet eddies on the downstream edge of riffles, and broad,
shallow areas immediately above gravel-sand bars.




FURTHER THOUGHTS ON CONSERVING FISH GENOMES: PHILOSOPHIES AND
PRACTICES

Gary K. Meffe
University of Georgia
Savannah River Ecology Laboratory
‘Drawer E
Aiken, South Carolina 29801

Despite recent advances in application of population genetic
principles to conservation of threatened and endangered (T & E)
biota, many questions and gaps remain in both the philosophy and
practice of conservation genetics. Because we do not fully
understand the nature and importance of allelic diversity in
long-term survival of small populations, we should adopt a
“conservative philosophy of conservation" and assume that genetic
diversity is important and should be preserved. The philosophy
of which levels of biotic, and hence genetic diversity, should
receive priority (species Vs. subspecies vs. populations) 1is
undeveloped and deserves attention. From a practical
perspective, many areas of conservation genetics of fishes need
further development, including: detailed genetic information on

T & E fishes; expansion of gene bank (hatcheries and
cryopreservation) research and use around the world; experimental
work on relationships between genetic variation and fitness;
inclusion of aspects of fish life history and behavioral patterns
in conservation genetic programs; consideration of biogeographic
implications in genetic conservation; greater educational
emphasis on modern genetic techniques in management: and much
greater insight into functioning of the eukaryotic genome.
Ultimately, a mature science of conservation genetic management
of fishes will develop only through characterization of strong
philosophical and practical goals developed by a variety of
biological and political scientists.
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Possible Reasons for the Decline of the Oregon Chub (Oregonichthys crameri)

Todd N. Pearsons

Department of Fisheries and Wildlife, Oregon State University
Corvallis, OR 97331-3803

The Oregon Chub Oregonichthys (= Hybopsis) crameri is a small rare cyprinid
restricted to the Willamette and Umpqua river systems in Oregon. The Oregon
chub seems to be able to tolerate quite adverse physical conditions but has been
declining rapidly. The Willamette variety is now restricted to four known
localities each of which could be decimated by minor human accidents. Analysis
of historical records and preliminary study ou the Willamette variety of the
Oregon chub implicate exotic fishes and stream channelization as contributing
factors to its decline. ‘

Causas posibles de la disminuciofi del Oregon chub

El Oregon chub Oregonichthys (= Hybopsis) crameri es un ciprino pequeho,
poco frcuente y restringido a los sistemas fluviales Willamette y Umpqua en
Oregon. Este pex, a pesar de poder tolerara condiciones ambientales adversas,
ha estado declinando répidamente. La variedad de este peg residiendo en el rio
Willamette estd ahora restringida a cuatro sitios conocidos y podria ser
diezmada aufi por accidentes pequefios de origen humans. Un analisis del registro
historico y restulados de un estudio preliminar sugieren que peces exoticos y la
canalizacion de las corrieutes de agua son factores contribuyendo a la
disminucion del Oregon chub en el rio Willamette.




PURSUING A SPORTFISHERY FOR ENDANGERED COLORADO SQUAWFISH
Patrick J. Martinez

Colorado Division of Wildlife
711 Independent Avenue
Grand Junction, CO 81505

ABSTRACT

Creation of a sport fishery for Colorado squawfish is a
controversial idea that has been proposed since the species was listed as
endangered. Current impetus for this activity in the Upper Basin stems
from construction of Taylor Draw Dam on the mainstem White River six
miles east of Rangely, Colorado. The dam, completed in 1984, created
Kenney Reservoir which is a 10 km (6 mi.) long, 249 ha (615 A)
impoundment having a maximum depth of 16 m (53 ft.). The Taylor Draw
biological opinion prohibited a fishery in the reservoir that would
compete with endangered fishes and also required strict adherence to an
inter-agency memorandum of agreement which recommended exploring the
feasibility of a reservoir fishery for Colorado squawfish. Initially,
the reservoir was stocked with rainbow trout, however, it does not
provide favorable trout habitat due to seasonally high turbidity and warm
water temperatures. Local demand for a warmwater fishery, namely
largemouth bass, resulted in agency intervention to prevent unauthorized
introductions of non-salmonid sport fish which are suspected in the
decline of endangered native fishes. In the absence of other acceptable
or viable management alternatives, Colorado squawfish became a candidate
for developing a fishery in Kenney Reservoir. Because escapement over
the dam appears inevitable, it is questionable if a highly migratory
species, such as Colorado squawfish, will remain in the reservoir. A
major issue concerns introduction of hatchery reared squawfish into a
river system where wild fish exhibit extensive migrations related to
reproduction that may depend on early life cues. Further, mixing genetic
stocks from different sub-basins via stocking has been scrutinized. It
is anticipated that Colorade squawfish will have to exceed the maximum
length attained by the similar, more common roundtail chub, 450 mm (18
in.), to provide fishermen with a distinctive product. Available
information indicates that it may take 6-8 years to produce squawfish
this size under temperature regimes in the Upper Basin. Colorado
squawfish are readily caught with bait and artificial lures; however,
they do not appear to be spectacular gamefish. Historic information
suggests that squawfish, nicknamed "white salmon" by early settlers,
offer excellent table fare, possessing both good flavor and texture.
Illegal take of squawfish in other areas and fisherman acceptance of
squawfish will be addressed though a vigorous information and education
program. While circumstances surrounding this endeavor, including
location, biology of the species, and current public atmoshere, do not
portray a promising scenario, stocking of Colorado squawfish into Kenney
Reservoir is scheduled for 1987/88. Efforts will be made to stock
squawfish acquired from White River brood fish to minimize potential
biological artifacts of artificial propagation and inter-basin genetic
differences. The situation will be monitored to provide an evaluation of
this endangered cyprinid as a sport fish.
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-~ Desevt Fishes ouncil

“Dedicated to the Pregervation of America’s Degent Fishes”

407 West Line Street
Bishop, California 93514
December 11, 1986

RESOLUTION 86~1
RELATIVE TO THE PROTECTION OF THE SHORTNOSE SUCKER AND LOST RIVER SUCKER

WHEREAS The shortnose sucker (Chasmistes brevirostris) and Lost River
sucker (Deltistes luxatus) occur only in the upper Klamath Basin
of south~central Oregon and north-central California, and

WHEREAS  both species have declined drastically to the point that even
the largest remaining populations in Upper Klamath Lake are in
jeopardy, and

WHEREAS  both species have been valuable sport species for dozens of
years, staples in the diet of the Klamath Indian Peoples for
thousands of years, and an integral feature of the Klamath
River ecosystem for an even longer period, and

WHEREAS  urgentaction is needed in order to prevent any further losses
if these species are to be saved, now therefore be it

RESOLVED that the Desert Fishes Council encourages the U.S. Fish and
Wildlife Service to immediately provide the protection of the
Endangered Species Act to the shortnose sucker and Lost River
sucker, and be it further

RESOLVED that the U.S. Fish and Wildlife Service assist in determining
the causal factors in the population declines by providing
funds and manpower into the ongoing research effort of the
Oregon Department of Fish and Wildlife and the Klamath Tribe,
and be it further

RESOLVED that copies of this resolution be forwarded to the Regional Director
of the U.S. Fish and Wildlife Service; to the Director of the Oregon
Department of Fish and Wildlife; to the Director of the California
Department of Fish and Game; and to the Tribal Chairman of the Klamath
Tribe,

PASSED WITHOUT DISSENTING VOTE ATTEST:

Edwin P, Pister
Executive Secretary
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“Dedicated to the Preservation of Amenica's Desert Fishes™

407 West Line Street
Bishop, California 93514
January 8, 1987

RESOLUTION 862

RELATIVE TO THE PROTECTION OF THE ASH MEADOWS ECOSYSTEM

the Desert Fishes Council has for the past 17 years actively sought
protection for Ash Meadows (Nye County, Nevada) and its large number
of endemic species, and

the U.S. Congress recently appropriated funds for the purchase of
land to allow the establishment of the Ash Meadows National Wildlife
Refuge for the purpose of protecting the endemic flora and fauna, and

the U.S. Fish and Wildlife Service has stated that it is preparing a
recovery plan which outlines the basic requirements to protect and
enhance the four fishes, seven plants, and one insect presently listed
by the Federal government as either threatened or endangered in Ash
Meadows, and

this recovery plan also recognizes that protection may only be afforded
by managing for the entire ecosystem and not any specific portion
thereof, and ' :

representatives of the U.S. Fish and Wildlife Service assured this
Council at its Eighteenth Annual Symposium, and in correspondence
relating thereto, that the intent of the Fish and Wildlife Service
is to begin implementing this recovery plan in the near future, and

further planning will be undertaken to determine compatible uses of
the refuge that do not adversely affect recovery actions or the status
of these species, now therefore be it

that the U.S. Fish and Wildlife Service must proceed with due caution

in the management of the refuge so as to permit public use in a manner
compatible with the authorized purpose of the refuge as a preserve for
its threatened and endangered biota, and be it further

that the Desert Fishes Council, an international organization numbering
more than 400 individuals representing the general public, government

and university scientists and resource managers, and private conservation
organizations, meeting at its Eighteenth Annual Symposium in St. George,
Utah on November 22, 1986, does hereby express its appreciation to the
U.S. Fish and Wildlife Service for the attendance of its representatives
for a discussion of these matters, and be it further

ol e
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Desert Fishes Council Resolution 86-2 January 8, 1987

RESOLVED

RESOLVED

RESOLVED

PASSED WITHOUT DISSENTING VOTE

that the Desert Fishes Council requests, through correspondence to
its Executive Secretary, to be kept fully informed of the progress
of the Ash Meadows recovery and management plans, and be it further

that appropriate representatives of the U.S. Fish and Wildlife Service
are hercby invited to attend the annual meeting of the Death Valley
Hydrographic Area Committee, scheduled to be held on March 13, 1987,
at Death Valley National Mcnument Headquarters, and to report to the
assembled committee on the progress of these plans, and be it further

that copies of this resolution be forwarded to the Director of the
U.S, Fish and Wildlife Service; the U.S. Fish and Wildlife Service
Regional Director in Portland, Oregon; the Director of the Nevada
Department of Wildlife; the Nevada Division of Forestry; and to
appropriate members of the Nevada congressional delegation.

Edwin P, Pister
Executive Secretary



‘Desert Fishes ouncil

““Dedicated to the Presewation of Amenica's Desert Fiches"

407 West Line Street
Bishop, California 93514
January 9, 1987

RESOLUTION 86~3

RELATIVE TO THE MANAGEMENT OF THE BONNEVILLE GUTTHROAT
TROUT IN THE GREAT BASIN NATIONAL PARK

gy =i et et SR ceeh s s oOME  c  seh

WHEREAS the creation of the Great Basin National Park, Nevada was signed
into law by the President on October 27, 1986, and

WHEREAS the new Park constitutes 77,000 acres of the Humboldt National
Forest, which contains significant essential habitat for the native
Bonneville cutthroat trout (Salmo clarki utah), and

WHEREAS in the past the Bonneville cutthroat trout has been managed as a
sensitive species by the U.S. Forest Service and the Nevada Department
of Wildlife in an interagency effort to maintain species viability

and increase its range within the Great Basin and the Bonneville
Basin, and

WHEREAS the management of this species will now be taken over by the
U.5. National Park Service, and

WHEREAS the U.S. Forest Service and Nevada Department of Wildlife are concerned
that this management may hamper established interagency efforts to
effectively maintain and transplant the species to expand its range
as part of a recovery effort to assist the U.S. Fish and Wildlife
Service, which is now considering a "threatened" listing package
for the species under the provisions of the Endangered Species Act
of 1973, as amended, now therefore be it

B W W N R g e

RESOLVED that the Desert Fishes Council, meeting at its Eighteenth Annual
Symposium in St. George, Utah on November 20=22, 1986, does hereby
recommend that the transition team being established by the Forest
Service and National Park Service to transfer resources management
responsibility for the 77,000 acre National Park, include a Forest
Service and Nevada Department of Wildlife fisheries biologist to
assure that the future management of the Bonneville cutthroat trout
will continue on an interagency basis between these three agencies
to meet established state and federal goals and objectives, and
be it further

i
1
1
i
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DESERT FISHES COUNCIL RE: BONNEVILLE CUTTHROAT
RESOLUTION 86-3 TROUT

RESOLVED that copies of this resolution be forwarded to the Secretary of the
Interior, the National and Regional Directors of the National Park
Service, the Secretary of Agriculture, the Chief of the Forest Service
and the Regional Forester of the Intermountain Region, the Supervisor
of the Humboldt National Forest, the Governor of the State of Nevada,
and the Director of the Nevada Department of Wildlife.

PASSED WITHOUT DISSENTING VOTE ATTEST:

sl (P

Edwin P, Pister
Executive Secretary
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CURRENT STATUS OF DEVILS HOLE

Wayne Westphal, National Park Service, Shoshone, CA

Devils Hole experienced 0,34 inches of rain during a mid-August (1986)
thunderstorm, covering the shelf (about 1/3 of it) with gravel.

On September 20 the C. diabolis count was 481, and it was found that the
fish were primarily at some depth feeding on algae., We will need to wait for
Springtime to determine to what extent algae has recolonized the shelf, and
to what extent the fish are breeding,

Ike Winograd (U.S.G.S.) has been dating calcite deposits within Devils Hole.
Pending Fish and Wildlife Service approval, U.S.G.S. would like to core-drill
within Devils Hole to take their dates back to a million years or so.

Several break-ins have occurred at Devils Hole, with wire cutters, bolt cutters,
and o357 magnum revolvers being used to gain access. The problem was at least
partially solved when a suspect, who had been involved in other law violations
in the area, was apprehended by local law enforcement authorities,
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DESERT FISHRS CCUNCIL RE: BONNEVILLE CUTTHROAT
RESOLUTION 86-3 TROUT

RESOLVED that copies of this resolution be forwarded to the Secretary of the
Interior, the National and Regional Directors of the National Park
Service, the Secretary of Agriculture, the Chief of the Forest Service
and the Regional Forester of the Intermountain Region, the Supervisor
of the Humboldt National Forest, the Governor of the State of Nevada,
and the Director of the Nevada Department of Wildlife.

ATTEST:

Edwin P. Pister
Executive Secretary

PASSED WITHOUT DISSENTING VOTE
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DESERT FISHRS COUNCIL RE: BONNEVILLE CUTTHROAT
RESOLUTION 86-3 , TROUT

RESOLVED that copies of this resolution be forwarded to the Secretary of the
Interior, the National and Regional Directors of the National Park
Service, the Secretary of Agriculture, the Chief of the Forest Service
and the Regional Forester of the Intermountain Region, the Supervisor
of the Humboldt National Forest, the Governor of the State of Nevada,
and the Director of the Nevada Department of Wildlife.

PASSED WITHOUT DISSENTING VOTE ATTEST:

Ervaniy;

Edwin P, Pister
Executive Secretary
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