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DISCLAIMER

Recovery plans delineate reasonable actions which are believed to be required
to recover and/or protect listed species. Plans are published by the U.S.
Fish and Wildlife Service, sometimes prepared with the assistance of recovery
teams, contractors, State agencies, and others. Objectives will be attained
and any necessary funds made available, subject to budgetary and other
constraints affecting the parties involved, as well as the need to address
other priorities. Recovery plans do not necessarily represent the views nor
the official positions or approvals of any individuals or agencies (involved
in the plan formulation), other than the U.S. Fish and Wildlife Service. They
represent the official position of the U.S. Fish and Wildlife Service only
after they have been signed by the Regicnal Director or Director as approved.
Approved recovery plans are subject to modification as dictated by new
findings, changes in species status, and the completion of recovery tasks.
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EXECU S

Current Species Status: Listed as endangered throughout its range. Composed
of two subspecies in the U.S.: a Colorado River form and a Quitobaquito form.
Natural populations of the Colorado River form have been extirpated from
Arizona, restricted to three natural locations in California and the non-
natural irrigation drains around the Salton Sea. The Colorado River form also
occupies certain restricted locations of the Colorado River Delta in Sonora
and Baja california, Mexico. The Quitobaquito form persists in a single,
modified spring at Organ Pipe Cactus National Monument, Arizona. Distribution
of a third, undescribed form in Rio Sonoyta of Sonora, Mexico is unknown, but

believed to be quite limited.

e F ¢t Cienegas, springs, small streams
and margins of large rivers. Has tolerance for wide temperature fluctuation,
low oxygen concentrations, and high salinity. Does not cope sffectively with
introduction of non-native fish. Habitat loss, habitat modification,
pollution, and competition and predation from non-native fish threaten the

species’ survival.

Recove ective: Downlisting of the Colorado River form (delisting of
Colorado River form is not considered feasible in the foreseeable future), and
protection of the other two subspecies (downlisting of Quitobaquito form
appears to be unattainable).

Recovery Criteria: Secure, maintain and replicate all naturally occurring
extant populations. Re-establish replicate populations in the most natural,
- identifiable habitats within the probable historical range. Each replicated
population will not be considered established until the population has
persisted for a minimum of ten years. Protection and establishment of

refugium populations of Quitobaquito and Rio Sonoyta forms.

Actions Needed:
1. Protect natural populations and their habitats.
2. Re-establish populations.
3. Establish a refugium population of Quitobaquito pupfish.
4. Develop protocol for exchange of genetic material.
§. Monitor natural and replicated populations.
6. Determine factors affecting population persistence.
7. Information and education.

Costg - (000's):

Yeor Need 1 Meed 2 Need 3 Need 6 !saLi .ssié Tota}
1996 26 30 20 8 122
1995 S0 30 20 23 55 6 184
1996 45 5 20 8 S6 7 161
1997 36 25 20 10 56 7 154
1998 26 Fa] 20 10 38 7 126
1999-

2008 100 150 ] 165 40 70 525
Total

Costs 283 285 100 224 276 104 1,272

a o) wnli : Downlisting is expected to occur in 2009 for the

subspecies (. macula;; us macularius, if downlisting criteria are met.

* - not including acquisition costs.
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I. INTRODUCTION

The desert pupfiah (Cyprinodon maculariys Baird and Girard) (1853) is a small
cyprinodontid fish that once was widespread and abundant in portions of
southern Arizona and southeastern California, United States, and northern Baja
Califernia and Sonora, Mexico (Miller 1943). Historical habitats varied in
size, complexity, character and permanence, and included cienegas, springs,
streams, and margins of larger lakes and rivers (Minckley 1973). The desert
pupfish has received considerable attention from behaviorists, systematists,
physiological ecologists, and geneticists but many aspects of its basic
biology remain unstudied. Although remarkably tolerant of extreme
environmental conditions (Deacon and Minckley 1974), the species is threatened
with extinction throughout its native range primarily because of habitat loss
or modification, pollution, and introductions of exotic fishes (U.S. Fish and

wildlife Service (Sarvico) 1986]._

Naturally—occurring population- of desert pupfilh are now ro-trictcd in
Arizona to Quitobaquito Springs and in California to two streams tributary to,
and a few shoreline pools and irrigation drains of, the Salton Sea. The
species is found in Mexico at scattered localities along Rio Sonoyta, on the
Colorado River Delta, and in the Laguna Salada basin. The desert pupfish is
listed as endangered by the United States (Service 1986), the International
Union for COnservation of Nature and Natural Resources (Miller 1979, IUCN
1990), and the States of Arizona {Arizona Game and Fish Department (AGPFD)
1988] and California [California Department of Fish and Game (CADFG) 1980,
Bolster 1990). The Mexican government has also listed the species as

. endangered {Secretaria de Desarrollo Urbano y Ecologia (SEDUE) 1991]).

Description

The desert pupfish was described by Baird and Girard (1853) from specimens
collected in the San Pedro River, Arizona. The taxon now includes two
recognized subspecies, Cyprinodon m. macularius and C. m. eremus, and one
undiagnosed form which occurs in the Rio Sonoyta, Sonora, Mexico (McMahon and
Miller 1985, Miller and Puiman 1987). Cyprinodog m. eremug is endemic to
Quitobaquito Springs, Organ Pipe Cactus National Monument, Pima County,
Arizona (Miller and Fuiman 1987). All other populations are referred to C. n.

macularius. A third named subspecies, C. m. califorpiengis (Girard 1859,
Miller 1943, Hubbs et al. 1979) from near San Diego, California, is no longer

recognized as valid and is now considered C. m. macularjus (Miller and Fuiman
1987). Lucania browni Jordan and Richardson (1907) from a hot spring in
northeastern Baja California was also synonomized with C. m. macularius
(Miller 1943, Minckley 1973, Miller and Puiman 1987).

Analysis of allozyme variation (Turner 1983) of six desert pupfish populations
{Quitobaquito Spring, Boyce Thompson Arboretum (progeny of fish from Cienaga
de Santa Clara, Mexico) (=Santa Clara Slough) and four from the Salton Sink])
showed mean heterozygosity values within the range reported by Kornfield and
Nevo (1976) for the ecologically comparable (Miller 1981) euryhaline killifish
us dispar. The study also detected differences among the three

geographic areas and among the four Salton Sink populations, and a low level
of inter-population differentjiation. ,

A description of Cvprinodon macularjus is summarized from Baird and Girard
(1853), Miller (1943), Minckley (1973), and Moyle (1976):

The body is thickened, chubby or markedly compressed
laterally in adult males. The mouth is superior and highly
protractile, and is equipped with tricuspid jaw teeth.
Spine-like projections are characteristic of scale circuli.

The dorsal profile is smoothly rounded.
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Background coloration is silvery in females and juveniles.
The sides have narrow, vertical dark bars interrupted
laterally and giving an appearance of a disjunct lateral
band. Fins are colorless except for a dark ocellus in the
dorsal and (rarely) a dark spot on the anal fin. Mature
males in breeding condition are brightly ¢olored with the
caudal fin and posterior portion of the caudal peduncle
yellow or orange, sometimes intense orange-red. Other fins
are dark. The body is iridescent light-to-sky blue,
especially on the dorsal surface of the head and predorsal
region.

The pupfish endemic to Quitobaquito Spring, Arizona, has been long recognized
as a distinct form (Miller 1943, Hubbs and Miller 1948, Cole 1963, Cole and
whiteside 1965, Minckley 1973) but not formally described until regently
(Miller and Puiman 1987). The Quitobaquito pupfish ( u

) differs from other populations of C. pacularius primarily as follows
(Miller and Fuiman 1987):

The males have a longer, wider and deeper head, and broader
and deeper body. Distances from the tip of the snout to the
pelvic fin insertion, and from snout to anal fin insertion
are greater in males. In females, the head is deeper, ;the
body is slightly deeper, the dorsal fin base is longer, and
the depressed anal fin is shorter. The dorsal fin origin is
more posterior than for typical C. macularius, and is the
same for males and females. Pelvic fine are reduced in size
(as they are in other Rio Sonoyta populations) compared to

most C. maculariug.

McMahon and Miller (1985) and R.R. Miller (in Minckley 1985) |concluded that
pupfish from the mainstream Rio Sonoyta differ substantially|from those in
Quitobaguito Spring, although not at more than a subspecific'level. Miller
and Puiman (1987) further note the distinctiveness of Rio Sonoyta populations
compared with Quitobaquito pupfish and considered the former an intermediate
link between C. m. macularius and C. m. exemus.

Distribution and Abundance

igt . Desert pupfish historically occupied the Gila River basin below
about 1,500 meters (m) elevation in Arizona and Sonora, including the Gila,
santa Cruz, San Pedro, and Salt Rivers; the lower Colorado River in Arizona
and California downstream from the vicinity of Needles to the Gulf of
California and onto its delta in Sonora and Baja California; the Rio Sonoyta
of Arizona and Sonora; Puerto Penasco, Sonora; and the sndorheic Laguna Salada
basin of Baja California (Figure 1) (Minckley 1973, 1980; Miller and Fuiman
1987; Miller written communication 1993). Although collections are wanting,
suitable habitat was available and the species probably occurred as well in
the Agua Fria, Hassayampa, and Verde Rivers of Arizona. In California, it
historically occurred in springs, seeps and slow-moving streams in the Salton
Sink basin (Eigenmann and Eigenmann 1888, Evermann 1916, Thompson 1920, Jordan
1924, Coleman 1929, Jaeger 1938, Miller 1943, Black 1980b), and possibly in
the slow-moving waters along the lower Colorado River (Garman 1895, Gilbert
and Scofield 1898, Turner 1983). The Quitobaquito form occurred naturally
only in Quitobaquito Spring, Arizona. Historic collection localities are

provided in Figure 1.

Distribution of desert pupfish was widespread but probably not continuous
within its historic range. Populations occupying stable springs and headwater
habitats may have persisted for millennia and experienced relatively little
long-term change in numbers. Those occupying rivers and adjacent habitats )
almost certainly varied numerically in response to local climatic and habitat
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Figure 1. Historic collections and present distribution of desert pupfish;
open circles represent historic records, closed circles denote extant natural

populations of Cyprinodon macularjus macularius, and the triangle locates
Quitobaquito Spring (Cyprinodon maculariug eremus).




conditions. Small populations were found in small habitats and elsewhere
during harsh conditions, with expansion into larger habitats when
environmental conditions moderated. Populations of larger streams and rivers
likely were ephemeral, perishing when drought desiccated their habitat, and
dispersing to populate areas watered by flooding. Such a scenario, when
repeated over the evolutionary history of the species, would likely have led
to panmixia among populations within broad geographic areas.

After the Salton Sink was most recently flooded in the early 1900s by
diversion of the Colorado River, desert pupfish colonized what is now known as
the Salton Sea (Thompson and Bryant 1920). The Salton Sea, its tributary
streams and irrigation drains, supported large desert pupfish populations
until precipitous population declines, attributed especially to introductions
of exotic species (Miller and Fuiman 1987, Schoenherr 1988) began in the early
19608 (Black 1980b).

Historic abundance of pupfish at Quitobaquito remains unknown because the
habitat has baeen modified by impoundment and diversion by humans (Bryan 1928,
Johnson et al. 1983). Habitat likely was relatively small under pristine
conditions, and areal densities of fish probably varied little other than
seasonally under natural conditions.

Present. Natural populations of the Colorado River subspecies of desert
pupfish persist in at least a dozen locales in the United States and Mexico
(Fig. 1; Table 1, Appendix), and at least 20 and up to 24 transplanted
(non—agquarium) populations are extant (AGFD files; Bagley et al. 1991, Brown
and Abarca 1992, Table 2, Appendix). Among the last is a large stock derived _
from Cienaga de Santa Clara and maintained at Dexter National Fish Batchery,
New Mexico. Quitobaquito pupfish are in its single native habitat (Pig. 1),
one population of known genetic purity is established at Arizona State N
University, several potentially mixed stocks exist (Table 2), and a number of
display or aquarium stocks are extant (AGFD files).

. Naturally occurring populations of Cyprinodon macularjius
macularius have been extirpated from Arizona. However, the subspecies has
been transplanted from Dexter National Pish Hatchery (Cienaga de Santa Clara
origin) to a number of locations within the state (Table 2). Transplant sites_
included natural habitats, livestock watering tanks, constructed refugia, and _
aquaria under State, Pederal, or private ownership. At least 8 and as many as
12 Arizona transplant locations supported pupfish in spring 1991, with R
population sizes of more than 1,000 individuals (Table 2). '

A large population of Cyprinodon @m. eremug is endemic to Quitobaquito Springs,
Organ Pipe Cactus National Monument (Fig. l). Total estimated abundance in
the 0.22 hectare (Fisher 1989) pond varies annually from about 5,000 to 10,000
under normal conditions [Kynard and Garrett 1979, Bagley et al. 1991, Brown
and Abarca 1992, U.S. National Park Service (NPS) 1992]. A captive stock of
Quitobaquito pupfish is currently held at Arizona State University in Tempe

(Table 2).

Other populations presumably derived from Quitobaquito Spring, but of
questionable genetic purity because of potential genetic contamination by
other species or subspecies, were established and may persist at Bog Hole Tank_
(Coronado National Porest, Santa Cruz County), Finley Tank (Audubon Society
Research Ranch near Elgin, Santa Cruz County), Arizona-Sonora Desert Museum
(near Tucson, Pima County), and Tohono Chul Park, Tucson (Table 2). These
populations should be destroyed because they all are outside the historic
range of the subspecies, are of questionable genetic purity, and threaten
recovery of downstream populations.

o . Natural populations of desert pupfish are presently
restricted in California to San Felipe Creek and its associated wetland, San
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Table 1. Summary of known natural populations now existling In the United
States and Mexico.

o at—
—

Cyprinodon mesgls#igg eremus

1) Quitobaquito Springs, Arizona

1) salton Sink (San Pelipe/San Sebastian Marsh,‘uppor Salt Creek, and
shoreline pools and irrigation drains of Salton Sea, California);

2) El Doctor (3 localities) and Cienaga de Santa Clara (2
localities); _

3) Laguna Salada, Baja California; and \

4) Cerro Prieto (2 localities), Baja California, Mexico

Syprinodon macuylariys ssp.
1) Rio Sonoyta, Sonora




Table 2. Summary of extant transplanted stocks of desert puptish. Records
from epring 1991 unless otherwide designated. Included are location,
ownership, transplant date(s), habitat type, approximate population size, and
original source of fish (AGFD and CADFG files).

Cyprinodon macularius macularjug

1.

2.

10.

11.

12.

13.

14.

aAZ, Maricopa Co., Tempe; private (W.L. Minckley); 1976, 1988;
artificial (concrete) pond; <500 fish; Santa Clara Slough, Mexico.

AZ, Graham Co., Howard Well; U.S. Bureau of Land Management; 1983;
artificial stock tank supplied by drilled artesian well; status
uncertain as of March 1993; Santa Clara Slough, Mexico.

AZ, Maricopa Co., Glendale, Deer Valley High School; Glendale School
District; 1983, 1987; 1991; artificial (earthen) pond; >500 fish; Santa

Clara Slough, Mexico.

AZ, Pinal Co., Boyce Thompson Arboretum; University of Arizona; 1983,
1984, 1985; artificial (earthen) impoundment supplied in part by treated .
sewage and mine water; >S00 fish (contaminated by fathead minnow); Santa

Clara Slough, Mexico.

NM, Chavez Co., Dexter, National Pish Ratchery; U.S. Fish and Wildlife
Service; 1983; artificial (earthen) pond supplied by well water; >500
fish; Santa Clara Slough, Mexico.

AZ, Pima Co., Tucson, Flowing Wells Junior High School; Tucson School
District; 1986; artificial (concrete) pond; <500 fish; Santa Clara
Slough, Mexico.

Mexico, Sonora, Hermosillo, Centro Ecolédgico de Sonora; State of
Sonora; 1986; artificial pond; >1,000 fish; Rio Sonoyta, Mexico.

AZ, Graham Co., Roper Lake State Park; State of Arizona; 1987;
artificial (earthen) pond supplied by spring water; status uncertain as

of March 1993; Santa Clara Slough, Mexico.

AZ, Maricopa Co., Phoenix, Desert Botanical Garden; private; 1987;
artificial (concrete) pond; <S00 fish; Santa Clara Slough, Mexico.

AZ, Pima Co., Buehman Canyon; State of Arizona; 1989; natural, perennial _
stream; status uncertain as of March 1993; Santa Clara Slough, Mexico.

AZ, Maricopa Co., Hassayampa River Preserve; The Nature Conservancy;
1989; artificial (earthen) impoundment supplied by quasi-natural ]
(modified) spring; status uncertain as of March 1993; Santa Clara slouqm&

Mexico.

AZ, Maricopa Co., Glendale; private (R.Engle-Wilson); 1989; artificial
(concrete) pond; <500 fish; Santa Clara Slough, Mexico.

AZ, Pima Co., Tucson, Arizona Historical Society; private; 1989;
artificial (concrete) pond; unknown number of fish; Santa Clara
Slough, Mexico.

AZ, Graham Co., Cold Spring Seep; BLM; 1990; artificial impoundment (2
small pools); status uncertain as of March 1993; stocked with 50 fish
from Flowing Wells Jr. High School, Tucson, and 150 fish from Dexter Nﬂ

{(both Santa Clara Slough stock).
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iS.
16.
17.
18.
19.
20.
21,

22.

23.
24.

25.

CA, Riverside Co., The Living Desert; private ownership; 1972; two
artificial (concrete) ponds; current number unknown; Salton Sea,

California.

CA, San Diego Co., Palm Spring, Anza-Borregoc Desert State Park; 1978;
State of California; artificial (concrete) pond, current number unknown;
Salton Sea, California.

CA, San Diego Co., Visitor CQntét, Anza-Borrego State Park; 1979; State
of California; artificial (concrete) pond, current number unknown;
Salton Sea, California.

CaA, Riverside Co., oisiu Spring Bcoiogléal Reser&e; 1977, 1979; State of
California; artesian well and two earthen ponds; current number
unknown; Salton Sea, California.

Ch, Riverside Co., Salton Sea State Recreation Area; 1982; State of
California; artificial (concrete) pond; current number unknown; Salton

Sea, California.
CA, Riverside Co., Simone/McCallum Pond, Thousand Palme Oasis; 1987;

private (The Nature Conservancy); natural spring/artificial (earthen)
pond; current number unknown; Salt Creek, California.

CA, Riverside Co., Visitor Center Pond, Thousand Palms Oasis; 1989;
private (The Nature Conservancy); natural spring/artificial (earthen)
pond; current number unknown; Salt Creek, California.

CA, Riverside Co., Rancho Dos Palﬁ;si i990: priént. {BLM); artificial
{earthen) pond; current number unknown; Salt Creek, California.

CA, San Diego Co., Palm'Canyon, Anza-Borrego Desert State Park; State of
California; 1981; artificial (concrete) pond; current number unknown; San

Pelipe Creek, California.

€A, Riverside Coc., The Living Desert; private ownership; 1985, 1987;
artificial (earthen) pond; current number unknown; San Felipe Creek,

California.

Numerous captive aquarium populations (See Appendix).

Cyprinodon macularius g;gggg; including stocks of questionable genetic purity.

1.

2'

AZ, Santa Cruz Co., Bog Hole; U.S. Forest Service; 1977; artificial
(earthen) impoundment on natural drainage; < 500 fish; potentially mixed
atocks.

AZ, Santa Cruz Co., rihley Tank; Audubon Society; 1978; artificial
(earthen) impoundment fed by springwater; >500 fish; potentially mixed
stocks.

AZ, Pima Co., Tucson, Arizona-Sonora Desert Hﬁleum; private; 1981;.
artificial (concrete) ponds; >500 fish; potentially mixed stocks.

AZ , Pima Co., Tucson, Tohono Chul; private; 1987; artificial (concrete)
pond; <S00 fish; potentially mixed stocks.

AZ, Maricopa CO.,’Tempe; Arizona State University; State of Arizona;
1989; artificial (concrete) pond; >500 fish; Quitobaquito Springs (Organ
Pipe Cactus National Monument), Arizona, via Arizona Game and Fish

Department.



6. Numerous captive aquarium populations (See Appendix, AGFD files).
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Sebastian Marsh, Imperial County; upper Salt Creek, Riverside County; and a
few isclated shoreline poole and irrigation drains along the Salton Sea,
Imperial and Riverside Counties., (Pig. 1; Miller and Fuiman 1987, Nichol et
al. 1991). Relatively small refugium populations have been transplanted to
Arrowweed Spring (Imperial County), Butte County Mosquito Abatement District
(Butte County), Rancho Dos Palmas, Salton Sea State Recreation Area, The
Living Desert (two populations), Thousand Palms Oasis (two locations), and
Oasis Spring Ecological Reserve (Riverside County), and Palm Spring, Palm
Canyon, and Visitor Center, located at Anza-Borrego State Park in San Diego
County (Table 2).

: Mex . Natural populations of the yet-undescribed form of desert
pupfish persist in Sonora in Rio Sonoyta (Pig. 1). Cyprinodon m. maculariusg
i{s in several spring-fed marshes in the vicinity of the village of El Doctor
and in Cienega de Santa Clara, Sonora. Desert pupfish in Baja California are
found on the Colorado Delta, in Laguna Salada, in an expansive wetland
asgsociated with a geothermal powerplant at Cerro Prieto, and in a ditch
downstream of the Cerro Prieto marshland (Pig. 1; Hendrickson and
Varela~Romero 1983). A captive population of pupfish from the Rio Sonoyta was
¢stablished at Centro Ecolégico de Sonora (CES) in Hermosillo, but a stock
obtained from Santa Clara Slough and also held there was recently extirpated.
There are no other records of desert pupfish transplants within Mexico.

' Life History

Research on desert pupfish has included study of taxonomy and bilogeography
(Miller 1943 and 1581, Hubbs and Miller 1948, Miller and Fuiman 1987,
Hendrickson and Varela-Romero 1989, others), physiology (e.g., Barlow 1958a,
Kinne 1960, Kinne and Xinne 1962a and b, Sweet and Kinne 1%64, Lows et al.
1967, Courtois and Rino 1979, Schoenherr and Feldmeth 1991), genetica (e.g.,
Turner 1983 and 1964; Echelle 1991, Echelle and Dowling 1992, Echelle and
2chelle 1993), and behavioral ecology (e.g., Cowles 1934, Barlow 1958b and
1951; arnold 1972, Loiselle 1980 and 1982, Matsui 1981, McMahon 1984, McMahon
and Tash 1988). Because of this broad spectrum of examination, the desert
pupfish may be the best known member of the cyprinodontid family of fishes.

Habjtat. Desert pupfish occupied a diversity of habitats ranging from
cienagas and springs to small streams and margins of larger bodies of waters.
Most habitats were shallow and had soft substrates and clear water. Abundance
of aquatic vegetation and invertebrates probably varied seasonally, with
lowest levels associated with harshest conditions.

Pupfish have an extraordinary ability to survive under conditions of high
water temperature (to 45°C, Loweé et al. 1967), low dissolved oxygen
concentration [0.1-0.4 milligrams per liter (mg/L), (Barlow 1958b)], and high
salinity {salt concentrations twice (68 grams per liter) that of seawater,
Lowe et al. 1967}, which exceed tolerances of virtually all other freshwater
fishes (see alsc Kinne 1960, Kinne and Kinne 1962 a,b). They also survive
abrupt, absolute changes in both salinity [10-15 grams per liter (gm/L})] and
temperature (22-26°C) (Kinne 1960, Lowe and Heath 1969) that are lethal to
most fishes. In less harsh environments where a greater diversity of fishes
was found (e.g., margins of larger streams and rivers), pupfish typically
occupied water shallower than that inhabited by adults of most other species.

Reproduction. Under conditions of abundant food and suitable temperature
(mid-to-upper 20s °C), desert pupfish may become sexually mature as early as
six weeks of age at 1.5 centimeters (cm) total length (Moyle 1976). Although

they may breed during their first summer, most do not breed until their second
summer, when their length may have reached a maximum of 7.5 cm (Moyle 1976).
Male pupfish are usually highly aggressive during the breeding season (early
spring into winter when water temperature exceeds about 20°C). During this -
period they establish, actively patrol, and defend individual territories that

9



are typically in water less than 1 m deep and associated with a small
structure or incongruity on the substrate (Barlow 1961). Males in natural

habitats normally defend 1 to 2 square meters of bottom, depending on their
individual size, density of other male pupfish, and water temperature (Moyle
1976). Minimum male territory size may be 45 to 60 square cm, the density at
which population stability is achieved in aquaria (Minckley 1973).

Male breeding behaviors include territoriality and consort pair breeding (a
non-territorial system in which males show low levels of aggression)
(Kodric-Brown 1981). Territoriality occurs in large habitats with high
primary productivity, limited breeding substrates, and high population
densities. Consort-pair breeding is characteristic of populations in habitat:
of low primary productivity, low population density, and abundant breeding
habitat (Kodric-Brown 1981). Because territoriality is the most common
breeding system in desert pupfish (Barlow 1958b and 1961; Cox 1966,
Kodriec-Brown 1981), it is further described below.

Adult females swim in loose schools and forage inconspicucusly. A female tha
is ready to spawn leaves the school when attracted by a territorial male
(Cowles 1934, Barlow 1961). As the two fish move toward one another, the .
female tilts head-first toward the bottom and takes a small piece of substrah,
into her mouth. After resuming a horizontal position, she spits out the -
material. This sequence may be repeated several times until she ceases motio
near the bottom. The male then assumes a position against and parallel to ti
female, and the two fish contort together to form an "S" shape. The male‘s .
anal fin next cups around the vent region of the female, and she vibrates ani
produces a single, relatively large (ca. 2 millimeters (mm) diameter (Constan’
1981)} egg, which is immediately fertilized. The spawning act takes less thy _
a minute but may be repeated in quick succession to deposit several eggs. In_
the laboratory, female pupfish of varying size may lay 50 to more than 800
eggs in a single season (Crear and Haydock 1971). Bggs appear to be randomly
deposited within the male territory and there is no directed parental care. -
However, male activities within the territory effectively exclude other i
fishes, which may enhance chances for successful incubation (Minckley 1973).%'
Incubation time varies with water temperature, hatching in the laboratory -
occurs in about 10 days at 20°C (Crear and Haydock 1971).

Growth. Growth rate is dependent upon age, habitat and environmental

conditions, and population density. In the laboratory, young fish derived
from the Salton Sea population exhibited optima growth at 30°C and 35 gm/L
salinity, while older individuals grew most rapidly at 22 to 26°C and aboutlr
gm/L salinity (Rinne 1960, Kinne and Kinne 1962a, b). Body shape varied amoy
fish incubated at different combinations of salinity and temperature (Sweet
and Kinne 1964). Temperature effects on size at hatch at constant (35 gm/L)
salinity were interpreted to reflect temperature and peossible salinity optim
for utilization of yolk by developing embryos (Blaxter 1969). .

Desert pupfish from the Salton Sea hatch at 0.4-0.5 cm total length and may
double in length within the first 8 weeks of life. Depending primarily upon
tomperature, size ranges from 1.5 to 2.8 cm at 24 weeks of age, and lengths
4.5 0 5.0 om are attained in the laboratory by the end of the first growing

season (Rinne 1%60). Maximum length [to 7.5 cm (Moyle 1976)) may be attains
by the second summer. Quitobaquito pupfish in June averaged 29.6 mm at ag”ii][j’

40.2 mm at age 2, and 48 mm at age 3 (Kynard and Garret 1979).

Life span in the wild appears highly variable; from less than a year for som
populations (Minckley 1973), two years for others (Moyle 1976), and up to
three years for Quitobaquito pupfish (Kynard and Garrett 1979). Predationb
aquatic insects, piscivorous birds, and mammals was noted by Cole and
Whiteside (1965) in Quitobaquito Spring and likely is a source of mortality -
elsewhere (see Walker 1961). MM&
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d . Larval pupfieh in the laboratory begin feeding on
tiny invertebrates within a few hours to a day after hatching (Crear and
Haydock 1971) and presumably do so in the wild as well. As they grow, wild
fish become opportunigtic omnivores, consuming whatever variety of algae,
plants, suitably-sized invertebrates, and detritus is available (Cox 1966 and

1972, Naiman 1979).. Adult foods include ostracods, copepods, and other
crustaceans and insects, pile worms, molluscs, and bits of aquatic macrophytes
torn from available tissues. Détritus or algae are often predominant in their
diets. Pupfish at Quitobaquito Spring have been reported to eat their own
eggs and young (Cox 1972), and it has been suggested (Loiselle 1980) that
males differentially consume eggs within their territories that were
fertilized by other males. Pit digging, the active excavation of soft bottoms
in search of foods, is a pupfish behavior described in detail by Minckley and

Arnold (1969); these pits are defended when occupied. Foraging is typically a
daytime activity, and fish may move in response to daily warming from
shallower wate: durinq morning to teed in deeper place- lator in the day.

Co- s . Thc harshoct hcbitato hiato:icclly occupied by
desert pupfxsh had temperatures, salinities, and dissolved oxygen
concentrations so extreme that other fishes were excluded. Elsewhere in
cienegas, springs, and small streams, the Sonoran topminnow (Pgoeciliopsis

taljis) was a common co-habitant; however, it is unknown h the two
species interacted. Topminnows and pupfish also inhabited the
larger rivers, where shallow depths, high temperatures, or other
excluded adults of most species. Other fishes in desert pupfish itats
included Gila chub (Gjila intermedja), speckled dace {
the desert sucker (Paptosteus clarki), but these typically inhabi deeper
waters and presumably had little interaction with pupfish. Longf '
(Agosia chrysogaster), Sonora sucker (Catostomusg jinsiqnis), and roundtail chub
(6ila robusta) were commonly found in mainstream and deeper portions of
mid-sized streams occupied peripherally by pupfish. Bonytail| ( elegans),
razorback sucker (Xvrauchen texanus), Colorado squawfish (2§£:hgghgilgg
luciug), and woundfin (Plagopterus argentissimus) occupied the mainstream of
larger rivers. It is doubtful there was opportunity for these species, except
as larvae or early juveniles, to interact with pupfish. Longfin dace was the
only native fish with potential to have co-occurred with pupfish at
qutobaquito Spring (uinckley 1973).

- Reasons fo: Dccline

There are many reasons for declines of desert pupfish populations. They
include habitat loss (dewatering of springs, some headwaters, and lower
portions of major streams and marshlands), habitat modification (stream
impoundment, channelization, diversion, and requlation of discharge, plus
domestic livestock grazing and other watershed uses such as timber harvest,
mining, and road construction), pollution, and interactions with non-native
species (competition for food and space, and predation) (Matsui 1981, Minckley

1985, Service 1386, Hiller and Puiman 1987).

Many historic pupfish localitien hnve been dried by groundwater pumping
{affecting both spring and stream discharges), channel ercosion or arreye
formation (resulting in drainage of marshlands, creation of sheer banks, and
loss of lateral habitat), and water impoundment and diversion (reducing or
eliminating stream flows and natural flow regimes) (Hastings and Turner 196§,
Fradkin 1981, Rea 1983, Hendrickson and Minckley 1985). Impoundment also
creates upstream habitat unsuitable for pupfish because of increased depth and
which, because of its lentic character, is more conducive to occupation by
non-native fishes. Poor grazing practices by domaestic livestock may reduce
terrestrial vegetative cover, enhance watershed erosion, exacerbate problems
of arroyc cutting, and increase sediment loads and turbidity in receiving
waters. Habitats may be further impacted by trampling where cattle feed or
drink in or adjacent to water.
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Fishes now occupying former desert pupfish habitat include mnﬁﬁ'non-nativc
species (see Miller 1961, Minckley 1973, 1979a and b, Moyle 1976, Marsh and
Minckley 1987). These fishes pose the greatest threat to extant desert pupfish
populations (Minckley and Deacon 1968, Deacon and Minckley 1974, Schoenherr
1981 and 1988, Meffe 1985, Miller and Fuiman 1987). Pupfish do not fare well
in the presenca of non-native fishes and incursions by exotics have typically
resulted in decline or extirpation of pupfish. Non-native fishes that occupy
habitats also used by pupfish [e.g., adult western mosquitofish (Gambusia
affinis), sailfin molly (Poecilia latipinna), largemouth bass (Micropterus
galmojdes), and juvenile cichlids (Oreochromis ssp. and Tjlapia ssp.)) have )
proven most destructive to populations of native species. Primary mechanisms -
of replacement include predation and aggression (mosgquitofish and largemouth _
bass) and behavioral activities that interfere with reproduction (mollies and _
cichlids) (Matsui 1981, Schoenherr 1988).

"
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Interactions with introduced mosquitofish were noted early as contributory to
the decline of pupfish in the Salton Sea (Evermann 1930, Jennings 1985).
Pupfish populations declined further when sailfin molly and African cichlids
became abundant (Schoenherr 1979, 1985, and 1988, Black 1980a and b, Matsui
1981). 1In the Salton Sink, pupfish survive as remnant populations in tributary
streams, a few shoreline pools, and irrigation drains where actual or potential
invasion by non-nitive fishes (i.e., centrarchids, cichlids, ictalurids, and _
poeciliids), threaten their survival.

The.Quitobaquito pupfish was threatened by establishment of golden shiner
{Notemigonus =3 ) following unauthorized stocking in 1968 or 1969
(Minckley 1973). Eradication of the shiner and re-establishment of the pupfish
wers costly in time, money, and effort. 1In addition, an August 5, 1993, )
memorandum from the Superintendent of Organ Pipe National Monument notified thc
Service that an untonfirmed species of catfish was discovered in Quitobaquito
Spring (written communication, H. Smith, Organ Pipe National Monument). The
specimen was later identified as a black bullhead (Amieurus melas) (W.L.
Minckley, ASU, pers. comm).

Pupfish populations in Mexico have been impacted by proliferation in recent
years of non-native fishes (May 1976, McMahon and Miller 1985, Miller and
Fuiman 1987, Hendrickson and Varela-Romero 1989). African cichlids, mosgquito--
fish, sailfin molly, red shiner (Cvprinella lutrensis), carp (Cyprinus carpiQ),
and channel catfish (]ctalurus punctatus) are now widespread on the Colorade )
River Delta. In Rio Sonoyta, Sonora, former and present pupfish habitats are
variously infested with mosquitofish and black bullhead (Amieugus melas). .

Non-native bullfrog (Rana catesbeiana) may also prove problematic in the
management of desert pupfish. This species was introduced to California early:
in the 19008 (Storrer 1922) and rapidly became established over a wide
geographic range in the West, where it has extirpated or displaced several
native amphibians (Clarkson and deVos 1986). The bullfrog is an opportunistic.
ocmnivore with a diet throughout its range that includes fish (Frost 1935, Cohe
and Howard 1958, Brooks 1364, McCoy 1967, Clarkson and deVos 1986). 1Its :
potential for impact on desert pupfish was demonstrated in an artificial pond _
at Arizona State University, where a population of desert pupfish numbering in
the thousands was nearly eliminated by fewer than 20 adult bullfrogs over a
period of approximately a year. Natural and re-astablished populations of
desert pupfish may thus be at risk where bullfrogs become established, and
their removal may be required to assure viability of the native fish.

Drift from aerial application of pesticides, in proximity to pupfish
populations, has contributed to the decline of Quitobaguito pupfish (Kynard
1981, Miller and Fuiman 1987). Aerial pesticide application is a common :
practice near other natural populations (e.g., Rio Sonoyta, Mexico; lower San
Felipe Creek, California and a small portion of the upper creek) which may be

similarly impacted.
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Elevated concentrations of mercury have been detected in tissue samples from a
cichlid fish (Tilapia mossambica) and Asian clam (Corbicula fluminea) collected
in the vicinity of the Cerro Prieto geothermal field in Mexico (Gutierrez-
Galindo et al. 1988). Although measured levels (maximum in fish of 0.14
micrograms per gram dry weight) were below that considered hazardous to human
health, potential acute or chronic effects on aquatic life, including some
portion of desert pupfish life cycle, have not been determined.

There is also concern that introduced laltcédar (I;m;;;gk):;djicent to pupfish
habitat may cause a lack of water at critical times (Bolster 1990, R.
Bransfield pers. comm.). Evapotranspiration by luxuriant growths of this plant

may especially impact smaller hab}tats where water supply is limited.

II. RECOVERY
Objective

The objective of this recovery action plan is to describe actions necessary to
eliminate threats to extant populations and successfully establish additional
populations of desert pupfish in secure habitats within probable historic
range. Once these actions are successfully completed to fulfill the specific

criteria delineated below, downlisting of the Colorado River subspecies of
desert pupfish (Cyprinodon macylarjus) from endangered to threatened

status will be considered. Because of insoluble threats and limited habitat,
delisting of this subspecies is not considered feasible in the foreseeable

future.

Keither down—- nor delisting of Quitobaquito pupfish (C. m. eremug) is expected
because of its limited range, continuing threats to its survival, and lack of
historic range in which the subspecies can be recovered. However, this plan

provides specific recovery actions determined necessary to ensure survival of

this subspecies.
Downlisting Criteria

Desert pupfish (Cyprinodon macularius macularjus) will be considered for

downlisting when:

(1) Naturally occurring populations in the United States
and Mexico are secure., These include five
metapopulations at 12 known locations:

(a) Salton Sink (San Pelipe Creek/San Sebastian Marsh,
upper Salt Creek, and shoreline pools and irrigation
drains of Salton Sea, California);

(b) Rio Sonoyta, Sonora;

(c) El Doctor (3 localities) and Santa Clara Slough (2
localities), Sonora;

{(d) Laguna Salada, Baja California; and

(e} Cerro Prieto (2 localities), Baja California, Mexico;

{(2) Populations of desert pupfish ire re<established and secure
within probable historic range according to specifications
detailed in task 2 of this plan;

(3) A protocol for ox;h;nge of genatic material among re-
established populations is developad and implemented to ensure
maintenance of natural levels of allelic genetic diversity; and

(4) Population and genetic monitoting plahu as outlined below

in the stepdown of this plan are devised and implemented to
routinely assess status of all populations.

13



Security is herein defined as formal protection of habitat and water rights by
methods such as land and water rights acquisition, legislation, or management
agreement, and maintenance of a genetically pure, self-sustaining, stable or
increasing (viable) population. Until additional information becomes
available, a viable population (Lacy 1987, Ryman and Utter 1987, Soulé 1987,
Templeton 1990) will include not fewer than 500 overwintering adults or
existing numbers, whichever is greater, in a normal sex ratio with in-situ
reproduction and recruitment sufficient to maintain that number.

In the United States, formal protection of water and land will be considered to
occur when one of the following criteria is met.

(1) Water rights and habitat associated with each naturally occurring
population are in the legal possession of an agency, or organiza-
tion, or entity whose goals include protection and regovery of
endangered species, which possess adequate statutory authority to
protect those populations against other land and water uses which -
may adversely affect desert pupfish, which has adequate regulatiom
in place to enforce such authority, and which has demonstrated over.
a period of not less than 10 years adequate capability to protect
and manage a viable population of desert pupfish.

(2) A legally-binding, long-term (>25 years) agreement is{in place
" between the land and water rights owner(s) and. an agegcy,
organization, or entity such as described above, whicl provides
sufficient legal rights to the agency or organizationito manage a
viable population of desert pupfish. The efficacy of |this
" agreement should be demonstrated over a period greategf than (if not
equal to) 10 years.

In Mexico, formal protection of land and water will be consillered {to occur whe
security comparable to that defined for the United States is achieved.

Locally adjacent desert pupfish populations are considered separate only if a
discrete catastrophic event (e.g., invasion by exotic fishes, habitat
destruction, etc.) is likely to impact only one population. Unless
demonstrated otherwise on a case-by-case basis, the presence of non-native
fishes is congidered a threat to desert pupfish population viability.

Once this plan is finalized and approved, downlisting of C. m. macularius is
expected to take 15 years. Total recovery (delisting) is not expected in the
foreseeable futurs. T » . . N

Narrative Outline for Recovery Actions Addressing Threats

Factors considered above continue to threaten existence of desert pupfish
populations. Increasing human populations continue to deplete available water
resources and impact habitats used by desert pupfish. Although major water
development projects in the United States have largely been completed,
impoundment, stream diversion and groundwater pumping can be expected to

continue and increase in the foreseeable future, both in this country and in
Mexico. Habitat alteration and loss resulting from past land management
practices continue to occur a8 damaged wateérsheds striggle to stabilize.
Ongoing dispersed land uses will continue to disrupt that stabilization proces
with potentz.l adverse effects on aquatic ecosystems. Localized agriculture,
mining, recreatiQon, and other activities will thus continue to threaten
individual desert pupfish populations. Water pollution resulting from drift ¢~
agricultural pesticides may impact populations in both countries as agricultur -
development expands in Mexico and portions of California. Finally, non-native _
organisms constitute contipuing threats to desert pupfish populations throughm
their range because introduced species may have the capability to extirpate
pupfish and may also be impractical to eradicate or control.
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Desert pupfish recovery will require efforts of private and government
agencies and organizations in Arizona, California, Sonora, and Baja
California. These include, but are not limited to, the Service Regions 1 and
2, Forest Service Region 3, NPS, Bureau of Land Management (BLM), Centro
Ecolégico de Sonora (CES), Secreta:ia de Agricultura y Recursos Hidr&ulicas
{SARH), Secretaria de Desarrollo Social (SEDESOL), AGFD, CADFG, Arizona State
Land Department, California State Lands Commission, National Audubon Society,
and The Nature Conservancy (TNC). Recovery efforts will be effected by
subsets of the above participants, as dictated by political boundaries and
management authority. The program herein addresses threats to the species and
recovery tasks that are necesgssary to recover the Colorado River form of the
desert pupfish throughout its native range, and maintain Quitobaquito and Rio
Sonoyta forms. Management plans developed subsequent to this plan will detail
actions npocific to oach ltata or population.

Recovery actions in the United Stdfos‘emphaaizc rolativoly lmall habitats and
establishment of refugium populations, whereas those in Mexico will be most
concerned with protecting marshlands and larger areas occupied by desert
pupfish and other native species. However, successful implementation of this
recovery plan in both countries is required for recovery of the species.

Progress toward recovery of the desert pupfish has been initiated by numerous
agencies and organizations. For example, management plans, programs, or
activities that include desert pupfish or target specific populations have
been prepared or undertaken by AGFD, Arizona State Lands Department,
California Department of Parks and Recreation, CADFG, California State Lands
Commission, CES, The Living Desert, TNC, BLM, Service, NPS, and others.
Several managemént plans developed for specific populations identify tasks
necessary for their security. Full implementation of tasks described in these
and additional plans is ~hecessary to accomplish downlilting criteria defincd

here.

A hierarchical approach to re-establishment is dév.loped for desctt pupfish
(task 2, below). The naed to maintain the integrity of discrete,
naturally—occurting stocks while alsoc recognizing a requirement for exchange
of genetic material is vital for recovery. This hierarchical approach
acccmmodgtge (1) protection of naturally occurring populations, (2)

éplication of each distinct naturally occurring population with
ré-established populations in the best available sites, (3) opportunity to

flexibxlzty in protection of the desert pupfish by maximizing recovery success
potential while minimizing probability of catastrophic population loss through
tiered populatxon management.
tqﬁ"‘ﬁfﬁ“ “"’ %“ﬁeﬂ‘ rg ik Z‘f‘wqw AT T al ".* R W 1)
Because ‘extant wi popu ations 8f" 3esert pupfxlﬁ are €he most valuablc
rémaining reservoir of original genetic material, their security is the most
ant coénsideration. Prom these, a second tier of populations will be
established in the wild in the best available natural habitats, and among
which individuals can be exchanged to maintain genetic variability. A third
tier of populations would be established in natural or "quasi-natural"
refugia.” While these third tier habitats might be considered inferior or
ma:§1nal relative to tier-two habitats, they must nonetheless be suitable for
long-term maintenance of desert pupfish. Genetic exchange should occur both
amony third-tier populations and from second- to third-tier populations but
not the reverse (see task 2, below). As new information becomes available,
spécxfzc ‘exchange protocols will be developed and implemented to enable desert

pupfish evolution to occur as naturally as possible.
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TASK 1. PROTECT NATURAL POPULATIONS OF DESERT PUPFISH
- 1.1 1ldentify Land Ownership‘bf'ExtantrPopulations and Natural Habitats

' "E’" i Wi‘

Naturally occurring, wild populations of desert pupfish persist at
Quitobaquito Springs, Arizona; two Salton Sink localities (plus shoreline -
pools and irrigation drains) in California; several localities in Rio Sonoyta,-
Sonora; and the Colorado River Delta, Sonora and Baja California. Specific
private and U.S. or Mexican local, State, or Federal landowners must be
accurately identified for all extant pupfish populations. The population at
Quitobaquito Spring lies entirely within boundaries of Organ Pipe Cactus
National Monument and is thus under control of the U.S. Government. Land
within and adjacent to pupfish habitats in California is in a mosaic of
private and Federal ownerships. Mexican pupfish habitats are primarily in -
State or private ownership. Most of the property along Rio Sonoyta and lower
Colorado River Delta is under local ejido ownership, while pupfish habitat at |
Cerro Prieto is privately controlled. )
1.2 Acquire Habitats Occupied by Natural Populations it
of Desert Pupfish.

=H

Desert pupfish and their habitats cannot be protected until land and water
rights ownerships are in the hands of entities that will ensure protection of
the species and its environs. Special consideration must be paid to R
acquisition of properties or legal agreements in Sonora and Baja California,
Mexico, where substantial pupfish habitat remains unprotected. Appropriate
mechanisms must be used to acquire any lands in private ownership where such _
protection is not expected to be forthcoming. Most pupfish habitats in the
United States are already under Federal ownership, or ownership by private
parties whose conservation goals include perpetuation of desert pupfish.

However, these populations and their habitats are not necessarily secure.

i i

Assurance of an adequate water supply through time must be accomplished on a %
case-by-case basis. The source of water (e.g., dquifer, local watershed, —
stream channel, etc.) must first be specifically and accurately determined.
In instances whera water manigjement adversely affects pupfish habitat (e.g., —
groundwater mining resulting in water level reduction) appropriate mechanisms _
must curtail the offending water use. Where long-term impacts to pupfish -
habitat can be predicted, a plan must be prepared and implemented to ensure &
adequate water supply. This could be accomplished by a variety of mechanisms
including water rights acquisition, legal protection of instream flows, land _
and water use agreements, and improved water and/or land-use practices. -
Specific mechanisms will be determined on a case-by~-case basis for each

habitat. ’

fid

i
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1.3 Secure Natural Populations and Their Habjitats.

I

Once land and water ownership or management title has been acquired, several _
tasks must be accomplished before desert pupfish in any particular habitat cug
be considered secure. These include promulgation of regulations which will _
provide sufficient long-term protection and management (e.g., specific
designation as Areas of Critical Efivironmental Concern, Research Natural
Areas, etc.), assurance of water of sufficient guantity and quality,
protection against habitat degradation, control or removal of deleterious

non-native animals and vegetation (if present), prevention of invasion by =
non-native fishes, and modification of land management practices doloteriouﬂﬁi
affecting aquatic habitats. Implementation of specific tasks required to ﬁi
achieve population and habitat security must be directed by individual 1]
management plans for each site. =

Impacts of activities such as livestock grazing or watering, mining, timber
harvest, phreatophyte control, recreation, agricultural or residential
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development, etc., must also be determined for each pupfish habitat.
Appropriate management plans must be formulated for each site or group of
sites and implemented to reduce or eliminate impacts so populations are
secure. Populations will be considered secure only when the plan is in force
and being implemented properly. The goal is to ensure adequate water and
habitat to secure pupfish populations meeting criteria specified above.

Unless information becomes available to the contrary, desert pupfish
populations cannot be considered secure in habitats occupied by non-native
fishes. Thus, habitats presently occupied by desert pupfish and detrimental
non-native fis must be considered, on a case-by-case basis, for reclamation
to remove the non-native(s). Habitats in need of renovation should be ranked
in consideration of the following criteria: —— = T ’

(a) Natural populations should be considered the first priority for recovery
(as opposed to re-established populations),

(b) Immediacy of the threat of extirpation due to presence of non-native
fishes,

(c) Status of populations of the same genetic composition,

(d4) Ease of reclamation,

(e) Probability of success,

(£) Security against re-infaestation by non-native fishes, and

(g} Other general and site-specific factors

Each operation must be supported by the Service, responsible resource
agency(ies), the Desert Fishes Recovery Team, and other affected parties.
fach operation should be supported by sufficient personnel, equipment,
funding, and expertise to maximize chances for success. Inadequate planning,
insufficient support, and lack of follow through are major contributors to
past reclamation failures (see, e.g., Marsh and Minckley 1990), and those
projects without such support must not be initiated until adequate support is
available. )

Securing desert pupfish populations also requires protscting the habitat
against contamination/re-contamination by non-native fishes. Such assurance
must be accomplished on a case-by-case basis, depending upon the specific

characteristics of each habitat. Provisions might include construction of

barriers to preclude natural invasion from confluent waters, removal of
offending fishes from confluent or potentially confluent habitats (e.g.,
livestock watering tanks), imposition of regulations locally prohibiting
possession of non-native fishes, and modifying habitat to exclude non-natives.
Where habitat reclamation is required, it is imperative to ensure against
reinvasion by non-native fishes before renovation is conducted. Public

rt pupfish and its plight have obvious benefits.

education about desert |

Non-pative bullfrogs may also prove problematic in the management of desert
pupfish. The diet of bullfrogs includes fish, and its potential impact on
pupfish has been documented. Both natural and re-established populations of
desert pupfish may thus be at risk where bullfrogs become established.

Control or femoval of bullfrogs may be required to assure viability of the

nativeafish;_ '''' _

In addition tO threats from non-native species, the desert pupfish also faces
threate t6 Jerietic integrity from contamination by other species or subspecies
of pupfish stocked outside of their historic range. Populations of
questicnablé geénetic purity may be present in Arizona in Bog Hole Tank
(Coronado National Forest, Santa Cruz County), Pinley Tank (Audubon Society
Research Ranch near Elgin, Santa Cruz County), Arizona-Sonora Desert Museum
{Tucson, Pima County), and Tohono Chul Park (Tucson). These populations are
all outside of the historic range of the species and threaten recovery of
downstream populations. These sites should be renovated to remove the

existing populations.
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Other habitat management activities may also be required and must be
considered on a case-by-case basis. For example, aquatic and/or
terrestrial vegetation control may be required to maintain suitable desert
pupfish habitat.

A key feature of desert pupfish conservation in Mexico (CES 1990) is the
acquisition and expansion of presently-protected areas to include important
habitats along Rio Sonoyta and the lower Colorado River Delta. The Reserva :
del la Biosfera El Pinacate (Pinacate Reserve) cCould be expanded to -
incorporate pupfish habitats in Rioc Sonoyta. Similar opportunities exist for -
protection of desert pupfish and their habitats in the lower Colorado River

Delta, where a natural area is protected for conservation of totoaba

[Cynoscion macdonaldi (Perciformes: Sciaenidae)].
TASK 2. RE-ESTABLISH DESERT PUPFISH POPULATIONS

P

i

This plan incorporates a 3-tier plan for protection, re-establishment, and
recovery of desert pupfish. Extant natural populations will be designated
tier 1, which represent the original genotypes, are recognized as the most
valuabple resource, and will r-ceiv- the highest level of prot.ction.

Populationl designated tier 2 are rcplicatos of romaining, naturally occurring
stocks. Tier 2 will be composed of re-established populations in the most
natural (i.e., historic condition) identifiable habitats within probable
historic range. Preference will be given to those habitats which are most
likely to persist in perpetuity without human intervention. If sufficient
sites meeting that criteria are not available, then tier 2 populations will bo
placed into habitats which are expécted to require the least human o

intervention for maintonanco.

TR
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A second suite of rc-cstablished populations (ticr 3) will be in the
most-natural habitats remaining after fulfillment of tier 2 requirements (see
below). Habitat avaiiabiiity may make it necessary to astablish some or all
tier 3 populations in "quasi-natural™ (i.e., human-modified to imitate -
historic conditions) sites. Individual tier 3 populations may be lost during
the course of recovery management, but the total number specified below is to _
be maintained continuously. Tier 3 populations will theoretically function to _
optimizo the balance between in- and outbreeding depression. Practically, -
they insure against loss of existing genetic variation and provide a source of__
future management opportunities. o o e

Genetic exchange is to bo "accommodated betwocn tier 2 populationl derived frm‘
a single natural (tier 1) source, from tier 2 source populations to their tier_
3 derivatives (but not the reverse), and between tier 3 populations derived
from a single tier 2 source (but not between tier 3 populations from different
sources). Continued cooperation with Mexico should allow future acquisition __
of desert pupfish broodstock. Addition of individuals from existing natural
populations (Cienega de Santa Clara, El Doctor) will alleviate problems -
associated with in- and outbreeding depression which may occur in refugia
populationl.

Re-established populationl in Arizona will be locatcd in the low.r and middle
Gila (including the Hassayampa and Agua Pria), San Pedro, Santa Cruz, and Salt
(including Verde) river drainages. Suitable sites in Mexican portions of the _
Santa Cruz and San Pedro river drainages should also be considered. Specific -
sites must be determined by appropriate participating entities, consistent

with criteria for potcntial success of ttansplanted dellrt pup!ilh population

detailed below.

Populationu of gzg;iggg_g macularius mggglg;igg are to be re-established
according to specifications presented in Table 3.
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Table 3. Re-establishment specifications for Cyprinodon macularjus macularius
populations.

~Natural Populations “Re-establlished Populations
Area Tier 1 ' - Tier2 " Tier 3
Arizona ) 0 10 7 45
california 3 9 (3 reps. of 27 (9 reps. of
i . each natural) each natural)
Colorado Delta 3 9 (3 reps. of 27 (9 reps. of
. each natural) each natural)
Rio Sonoyta 1 -—- 3 of either tier 2 or 3 -
SPecification9°

Tier 2 populations will receive a high degroo of protoction ‘and will be
long-term populations. A tier 2 population will be considered to be
successfully established and count toward recovery if it has survived for 10
{earsdand has required only minor management to persist. Minor management may
nclude: :

‘1) minor vegetation removal

2) fencing
3) drawing off excess water for wildlife and 1ivoltock

4) population monitoring
5) management for other native species
.- 6) pupfish transfers for genetic maintenance

Major management actions which would preclude a population from being
concidcred successful would include: _

1) new or modified water supply

2) dredging

3) major vegetation removal

4) habitat (re)construction

5) exotic fish introduction or control

1) restocking pupfish
2) supplemental stockings of pupfish (for
reasons other than genetic protocol)

Tier 3 populations may expo:ienco major management activities. Management
will not preclude counting populations as contributing towards recovery. The
gpecified total number of populations must be achieved and continuously

maintained for 10 yeats.
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Preliminary site determination should be based upon potential habitat
suitability for long-term success of a population. Provision of security
regarding land ownership, water supply, anti-degradation, and non-native ,
fishes should be addressed secondarily as necessary. The San Pedro River (BLK
Riparian National Conservation Area, Cochise County, Arizona) should be N
considered a priority re-establishment site [as already recommended by
Minckley (1987) for desert pupfish plus other extirpated native fishes],
because it has high potential and is the type locality for the species. A
thorough survey of the upper San Pedro River system, Mexico, should be
conducted to determine whether or not a native lineage of desert pupfish i
remains in that system. 1If discovered, the population would be the preferred _
source for downstream re-establishment in the San Pedro river system. Other
priority sites should be determined after assessment of potential localities
in Arizona, California, and Mexico.

ST

To the extent practicable, efforts should be made to re-establish pupfish into__
a diversity of habitat types reflective of those occupied historically (e.g., °
spring, cienaga-marshland, stream, and river margin). Pupfish stocks within _
each region (Ric Sonoyta, Colorado River Delta, Salton Sea) should be B
distributed among habitat types, rather than concentrating stocks into a

single habitat type.

More than 100 transfers of the Colorado River subspecies of desert pupfish
have occurred in Arizona, California, Mexico, and elsewhere, and Quitobaquito ~
pupfish has been stocked or transferred to nearly 30 other locales (Bagley et
al. 1991, Brown and Abarca 1992, AGFD files). Although many stockings have
failed, at least 30 non-aquarium populations of desert pupfish remain
(including several of questionable purity, which must be destroyed). Of 20 __
populations whose failure was documented in 1989, 8 were due to habitat o
desiccation, 2 were destroyed by invading exotic fishes, 1 was renovated, and _
9 failed for unknown reasons (AGFD files). Although desert pupfish are
remarkably tolerant of harsh environmental conditions, there appear to be -
unknown habitat characteristics that negatively influence pupfish survival. __
Comparisons among and between habitats that failed for unknown reasons and
thogse remaining could provide valuable information and guidance in selecting
transplant sites with the highest probability for long-term success. Any such _
assessment must be accompanied by careful study of habitats occupied by -
natural desert pupfish populations. These data should provide a more complett
understanding of specific criteria necessary for perpetuation of the species
(see task 6, below).

This plan recognizes that an adequate number of unaltered, natural habitats ol
suitable for re-establishment of desert pupfish populations may not exist. In__
such case, re-construction of suitable habitat meeting necessary criteria .
should be used to assure that the target number of populations are T
established. s

TASK 3. ESTABLISH A REFUGIUM POPULATION OF QUITOBAQUITO PUPFISH

ol

nt

<

At least one secure population of the Quitobaquito form must be established nﬁg
a refugium. This refugium should be located in the vicinity of the species
natural range (i.e., Organ Pipe Cactus National Monument) to minimize
potential for accidental or unintentional contamination of populations of .
other subspecies. The habitat must be spatially separated from Quitobaquito
Spring such that any natural or human-induced catastrophe would be unlikely t _
impact both populations. Transplant stocks must be obtained directly from r
Quitobaquito Spring and comprised of not fewer than 500 fish with an
approximate 1:1 sex ratio. As with transplant populations of the Colorado
River form, this refugium population must be self-sustaining within a natural  _
or quasi-natural habitat and capable of persistence without human
intervention.
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An evaluation of previous transplant success attempts should also be made to
guide selection of the refugium site.

TASK 4. DEVELOP PROTOCOLS FOR EXCHANGE OF GENETIC MATERIAL AMONG DESERT
" PUPPISH POPULATIONS

+-Récent reséarch has demonstrated that several refugium populations of desert
‘pupfish differ little from their parental natural populations (Turner 1984),
suggesting that transplanted populations can be a biologically valid component
of management and conservation. However, other studies with captive
populations of closely related species indicated there is loss of some rare
""alleles found in natural populations (Bdds and Echelle 1989). This indicates
that maintaining the genetic integrity of transplanted populations requires
adherence to specific management recommendations (see also Echelle 1988 and

1991).

Initial studies by Turner (1983) compared samples from pupfish populations at
- - -gix localities and detected allozyme differences among stocks from Salton Sea,
" Cienega de Santa Clara, and Quitobaquito Spring. The overall level of
. differentiation was low and in the range of within-population comparisons in
~ other teleosts. These data must be expanded to include populations from Rio
| "Sonoyta, additional localities on the lower Colorado River Delta, and
.individual populations in california and include analysis of mitochondrial
'B¥A. Resultant information must be used to determine levels of
differentiation among all known natural populations of desert pupfish and
guide development of a protocol for exchange of genetic material among
| re-established populations. Applicable recommendations to establish such a
~ ;*iprotocol have been suggested (Echelle 1988 and 1991, Edds and Echelle 1989 and

‘references therein).

Wi v,

Development of this protocol will involve using quantitative modelling
techniques to determine the frequency and number of individuals to be
exchanged between populations and to ensure that each desert pupfish stock
maintains its genetic integrity. This integrity should be maintained so the
populations‘ genetic diversity is allowed to follow a natural, independent
evolutionary path. Some genetic changes may have already occurred in desert
pupfish as a result of human induced or other factors.

TASK 5. MONITOR AND MAINTAIN NATURAL, RE-BSTABLISHED, AND REFUGIUK POPULATIONS

Two levels of population monitoring are necessary to assess population status,
detect trends, and evaluate success of desert pupfish recovery. The first is
twice-annual assessment of population and habitat condition, and the second is
periodic (5-year interval) examination of population genetics. Monitoring
schedules may be modified after populations have established and their

security is assured.

Population monitoring should be conducted before spawning commences in spring

and again in late summer-early autumn. All populations, natural,

re-established, and refugium, must be examined. The spring sampling would

provide an index of adult abundance after over-winter mortality, and the late

‘gummer-autumn sampling would allow assessment of reproductive success and

' probable recruitment. As practicable, all populations should be monitored

within the same general timeframe soc that seasonal effects on population

' dynamics do not confound interpretation of data. Qualitative estimates of
adult numbers may be accomplished by either surface or underwater inspection.
Where circumstances warrant (e.g., spatially large or complex habitats where
competent visual estimates of population size are not possible) population
estimates by quantitative methods such as mark-recapture may be necessary.
Monitoring protocols should be standardized (e.g., methods, egquipment, length
of sampling, number of observers, etc.) within, and to the extent practicable,

among sites.
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Habitat assessments and population estimates should be conducted
coincidentally, under site-specific protocols mutually established by the
Service and other responsible management agencies. Methods must be sufficient
to detect changes in habitat quality and the status of native and non-native
fighes. Requisite data may vary among locales but will include location,
technique, temperatire, water depth, clarity, flow, surface area, diversity
and abundancé of aquatic vascular plants and algae, weather, and condition of
banks, substrate, and riparian areas. Representative habitat conditions at
each site should be photo-documented at fixed locations. Changes in habitat
other than those reliably ascribed to seasonal variation must be assessed for .
potential impact to resident pupfish. Data acquired during routine monitoring
will be integrated with studies to determine factors affecting persistence of
desert pupfish populations (Task 6). All data collected during population and
habitat monitoring will be submitted to a Service designated, central )
repository/clearing house for distribution and permanent archiving.
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Genetic monitoring of populations should be accomplished at S5-year intervals -
using f{sh collected during population/habitat assessments. Screening of the
appropriate number of diagnostic loci should be performed to determine the :
rate ahd nature of change in genetic composition, if any, and to provide
additional modelling data as necessary. Samples of approximately SO pupfish _
(25 males and 25 females) should be collected from each population, fully and ~
accurately labeled, fresh-frozen, and stored in a supercold freezer until
adnalyzed. Substantial short-term changes would not normally be expected to
occUr within natural populations, and lack of change can be interpreted as
indication that pSpulations are genetically stable. Whezre changes occur,
their implications must be expediently and thoroughly assessed by qualified
persons 80 that necessary adjustments to recovery protocols can be planned and:
implemented. It is anticipated that this recovery plan will undergo revision
as néw information becomes available.

TASK 6. ~DETE FACTORS AFPECTING POPULATION PERSISTENCE

Many attempts to prevent the demise and to establish new desert pupfish ,
populations have failed. Although factors such as habitat size and stability,’
water quality, minimum population size, and non-native species have been :
suggested as being important influences, there has been little attention given’
to quantifying causal relationships and designing programs to maintain .
populations and maximize population establishment success. Success rates may -
be improved by quantifying habitat and life history characteristics and i}
applying basic principles of conservation bioclogy. With this information, :
populations may be established and managed by incorporating a thorough
understanding of population and genetic demographics and habitat requirements '
into consideration of requirements to secure populations. The research j
efforts described in this section are considered valuable adjuncts but :
secondary in implementation priority to recovery tasks 1-5 above. Information
derived from this research is nonetheless expected to prove essential to
desert pupfish recovery. ' :

3
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Life history and habitat preference information is required also to establish
criteria for selecting refugia on merits of their ability to provide :
population secirity. An understanding of life history and habitat preference _
is required to determine the viability and status of native populations, te
develop delisting criteria, and rehabilitate habitats so they may be better
suited to desert pupfish than to non-natives.

6.1 ,D‘?‘qu Habit;t Criteria

The size of desert pupfish populations is influenced by habitat size and
quality. Habitat preference and additional physico-chemical tolerance :
information is required to determine size and quality of habitat necessary to
support secure populations, both in natural and re-establishment sites.
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Habitat parameters that may be important include water depth, water quality
and quantity, annual temperature regime, substrate, cover, aquatic vegetation,
and current velocity. These studies need to examine requirements for
reproduction, juvenile rearing, and feeding. Habitat preferenda of common
non-native species occurring in desert pupfish habitats must also be
determined. This may in the future make it possible to create habitat
suitable for pupfish but poorly suited to occupation by introduced species.
Being able to manage habitats in this manner should decrease the incidence of
non-native species becoming established in desert pupfish habitats.

6.2 Determine Biological Criteria

The influences that habitat quality and biological factors have on population
size and persistence are difficult to segregate because population viability
is a function of interactions between abiotic and biotic factors. It is
important that such factors be examined to identify tasks for quantification
of minimum viable population size, description of a biologically secure
population, and preparation of delisting criteria.

Control of non-native aquatic species is a primary requirement for recovery of
the desert pupfish throughout its range. This control will be difficult
because non-native species are widespread and persist in a wide variety of
environments; they will be difficult to eliminate from desert pupfish
habitats. Quantification of the effects of these species on desert pupfish
will provide information that will assist in managing native and refugium
habitats 80 the influence of these spaecies on desert pupfish is minimized or

eliminated.

In order to determine the effects of non-native species on desert pupfish, it
is necessary to understand the life history and habitat requirements of all
species in the assemblage. Once understood, it will be possible to determine
areas of niche overlap and segregation and identify which non-native species
impact desert pupfish. Integration of these data and knowledge of habitat
preferenda for desert pupfish will permit implementation of management actions
to enhance pupfish but discourage or eliminate non-native species.

6.3 Acquire Desert Pupfish Life ﬁi-tofy Information

Detailed life history information is required to determine characteristics of
degsert pupfish population dynamics. It is important that parameters such as
the mean and variance of population increase, effective population size etc.,
required to develop life tables be determined. These studies must also
evaluate the effects of demographic, genetic, environmental, and catastrophic
events to determine the probability of extinction within, for example, the
next century and millennium. This will permit quantification of requirements
to maintain viable populations in small habitats that may be influenced by
factors such as catastrophic events and introductions of non-native species.

TASK 7. INFORMATION AND EDUCATION

An information and education program is needed to inform the public, resource
managers, and others of the desert pupfish and its plight. This program could
include videotape and slide presentations, brochures and pamphlets, seminars,
training sessions, and other information-exchange meetings; these should be
available in both English and Spanish.

"The purpose of education is two-fold. First, it provides an opportunity for
the general public to become aware of and informed about, the pupfish and its
plight, and about the ecosystem-level implications of species extinction.
Strong support for rare species conservation can be derived from a
knowledgeable public. For example, a multi-media campaign launched in behalf
of the Devils Hole pupfish (Cyprinodon diabolis) not only benefitted this
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imperiled species but alsoc had profound influence on passage of the Endangered_
Species Act (Deacon and Williams 1991). A public constituency who understands_
and appreciates that perpetuation of endangered species requires protection of‘
environments upon which the species depend for survival, and upon which pcoplv
ultimately depend, is an invaluable ally for recovery.

| =5

Second, there are individuals within the resource management community who
require training in endangered species conservation and in their legal
obligations under the Endangered Species Act. These individuals may roprosont
any level of several involved State or Federal agencies, plus the academic and!
private sectors. Needs of these individuals should be addressed through
workshops, training seminars, and participation in public information and
education programs.
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Glossary of Terminology

CAPTIVE -~ populations outside of historic range and/or in aguaria, pools,
- ponds or chambers, where water must be supplied to historically unwatered
habitats.

- CIENEGA -- mid-elevation (1,000-2,000 m) wetlands characterized by permanently
gsaturated, highly organic, reducing soils, and a depauperate flora dominated
by low medges highly adapted to such soils (Hendrickson and Minckley 1985).

‘ EJIDO -~ communal farm.
LENTIC ~- relating to still waters, as in ponds.
NATIVE -- a species within its historic range.

NATDURAL -~ relatively fres of human or human-induced impact; in a condition
approximating that which existed prior to manipulatioan by technologic humans.

NATURAL POPULATIONS -~ those remaining populations occupying historiec habitats
and which were not known to have been placed in those habitats by humans.

NON-NATIVE (EXOTIC) ~~ species introduced ocutside their native range.
PANMIXIA -—- random mating within a breeding population.

QUASI-NATURAL -- constructed or modified for the specific purpose of imitating
a natural habitat.

RE-ESTABLISHED -- reintroduced populations, within historic range, where
documentation of earlier presence at that specific site may not exist.

SECURE ~- protected from human or human~-induced impacts; further defined for
 desert pupfish as formal protection of habitat and water rights by methods

" such as land and water rights acquisition, legislation, or managemsnt

' agreement, and maintenance of a genetically pure viable population.

TELEOSTS ~-~ any group of fishes with a bony rather than a cartilaginous
skeleton. : )

VIABLE POPULATION -~ capable of maintaining itself over the long term without
human manipulation; in the case of desert pupfish, until additional
information becomes available a viable population will include not fewer than
500 overwintering adults, or existing numbers, whichever is greater, in a
normal sex ratio and with in-situ reproduction and recruitment sufficient to

maintain that number.
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Definitions and Acronyms

Priorities in column one of the following implementation schedule are assigned as
follows:

1. Priority 1 - An action that must be taken to prevent
extinction or to prevent the species from declining
irreversibly in the foreseeable future.

2. Priority 2 - An action that must be taken to prevent a
significant decline in species population/habitat

quality or some other significant negative impact short
of extinction.

3. Priority 3 - All other actions necessary to meet the
raecovery objective.

Key t (o]

AGFD - Arizona Game and Fish Department

BLM - Bureau of Land Management
CADFG - California Department of Fish and Game
CES - Centro EcolSgico de Sonora
FS - Forest Service
NPS - National Park Service
TNC - The Nature Conservancy
FR - Fisheries Resources
ES - Ecological Services
LE - Law Enforcement
PAO - Public Affairs Office
RE - Realty
RW - Refuges and Wildlife
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APPENDIX. Known transplantations of desert pupfish, Cyprindon maculariusg;
arrangement by (1) subspecies, (2) recipient State (AZ, CA, Sonora, other),

and (3) year. Distributions to museums, laboratories, and other destinations
for specimen verification, curation, biochemical or genetic studies, etc., are
included for completeness. Abbreviations as follows: Dexter NFH = U.S. Fish |
and Wildlife Service National Fish Hatchery, Dexter, New Mexico; ASU = Arizona
State University, Tempe, Arizona; AGFD = Arizona Game and Pish Department; BLM

= U.S. Bureau of Land Management; CADFG = California Department of Pish and

Game; reintro = reintroduction within historic range in attempt to establish

new populations, towards species recovery, or to repopulate following habitat

renovation; intro = stocking outside of native range. (Information complied

June 1991; updated with AGFD information June 1992 and CADFG 1993.)

Desert (lower Colorado River) pupfish, u !
: Purpose :

Origin Destination Date status Authority(ies) E

ARIZONA

Mexico, Sonora, AZ, Maricopa Co, 1976 broodstock Minckley &

Santa Clara private pond, extant Brooks 1985

Slough

Santa Clara AZ, Maricopa Co, 1976 refugium AGFD files

Slough ASU pond, Tempe extirpated

AZ, Maricopa Co, AZ, Pinal Co, 1977 broodstock  Minckley &

private pona,
Tempe
(W.L. Minckley)

Boyce Thompsan
Arboretum pond

extirpated

Brooks 1985;

Boyce Thompson AZ, Maricopa Co, 1977 broodstock AGFD files
Arboretum pond AGFD ponds, extirpated

Phoenix
Boyce Thompson AZ, Maricopa Co, 1977 reintro Minckley &
Arboretum pond Hidden Water Spr extirpated Brooks 1985;

AGFD files

Boyée Thompson AZ, Maricopa Co, 1977 broodstock Minckley &
Arboretum pond "pupfish® Spr extirpated Brooks 1985
Private AZ, Maricopa Co, 1977 reintro AGFD files
agquarium Little Hells extirpated

Gate
Mexico, Sonora AZ, Pima Co, 1977 research Kynard 1981
Rio Sonoyta Univ Arizona, extirpated

‘Tucson
Mexico, Sonora AZ, Pima Co, 1977 research Kynaxrd 1981

El Doctor

Mexico, Sonora
Santa Clara
Slough

Mexico, Baja
"Pozo Caliente"

Univ Arizona,
Tucson

AZ, Pima Co,
Univ Arizona,
Tucson

AZ, Pima Co,
Univ Arizona,
Tucson

extirpated

1977 research
extirpated

1977 research
extirpated

38
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Boyce Thompson
Arboretum pond

AZ, Maricopa Co,
AGFD ponds,
Phoenix

Boyce Thompson
Arboretum pond

unknown

Boyce Thompson
Arboretum pond

Boyce Thompson
Arboretum pond

Boyce Thompson
Arboretum pond

Boyce Thompson-
arboretum pond

8oyce Thompson
Arboretum pond

Boyce Thompson
Arboretum pond

Boyce Thompson
Arboretum pond

Boyce Thompson
Arboretum pond

Boyce Thompson
Arboretum pond

Boyce Thompson
Arboretum pond

Dexter NFH

Santa Clara
Slough

AZ, Pinal Co,
Queen Creek

Boyce Thompson
Arboretum pond

Boyce Thompson
Arboretum pond

AZ, Yuma Co,
Little White
Tanks (Castle
Dome Mtns)

AZ, Cochise Co,
Boston Water
Catchment

AZ, Yavapai Co,
Tres Alamos
Falls Spr

AZ, Cochise Co,

Boston Water

~ Catchment

AZ, Cochise Co,
Kino Spr

- A%, Yavapali Co,

Peeples Canyon

AZ, Yavapai co,
Peeples Canyon
sSpr o

AZ, Pinal Co,
Mesquite Spr

AZ, Graham Co,
Howard Well
tank

AZ, Maricopa Co,

Deer Valley HS
pond, Glendale

AZ, Graham Co,
BLM aquarium,
Safford

ASU pond

Boyce Thompson
Arboretum pond

1978

. 1979

1980

1982

1982

1982

1982

1982

1982

1982

1983

1983

1983

1983

1983

1983

39

reintro
unknown

broodstock
extirpated

broodstock
extirpated

reintro
unknown

extirpated

intro
extirpated

reintro
extirpated

reintro
extirpated

intro

extirpated

intro .
extirpated.

reintro
extirpated

reintro
unknown

display
extant

display
extirpated

refugium
extirpated

broodstock
established

AGFD files

AGFD files

AGFD files

files

AGFD files

Kepner, in
litt.; AGFD.
files

AGFD files

AGFD files

Kepner, in
litt.

Kepner, in
litt., AGPFD
files

Kepner, in
litt., AGFD
files

Kepner, in
litt., AGFD
1992

Kepner, in
litt., Miller
& Fuiman 1987
AGFD files

AGFD files

Service files,
Miller &
Fuiman 1987

AGPFD files



Santa Clara
Slough

Dexter NFH

Dexter NFH

AZ, Maricopa Co,

Deer Valley HS
pond, Glendale

AZ, Maricopa Co,

Deer Valley HS
pond, qundalo

AZ, Maricopa Co,

Deer Valley HS
pond, Glendale

Dexter NFH

AZ, Maricopa Co,

Deer Valley HS
pond, Glendale

Az, Mariéopa Co,

Deer Valley HS
pond, Glendale

. Boyce Thompion
Arboretum pond

Boyce Thompson
Arboretum pond

Boyce Thompson
Arboretum pond

Boyce Thompson
Arboretum pond

Boyce Thompson
Arboretum pond

AZ, Maricopa Co,

Deer Valley HS
pond, Glendale

Dexter NFH

ASU pond

Boyce Thompsén
Arboretum pond
via AGFD

AZ, favaphi Co,
Peeples Valley

AZ, Maricopa Co,
AZ Museum Sci &
Tech aquarium,
Phoenix

Boyce Thompson
Arboretum pond

Boyce Thompson
Arboretum pond

AZ, Pima Co,
Plowing Wells
JHS pond

A2, Pima Co,
Flowing Wells
JHS pond

AZ, Maricopa Co,
Phoenix %Zoo pond

AZ, Maricopa Co,
Phoenix Zoo pond

AZ, Maricopa Co,
AGFD aquarium,
Mesa

AZ, Maricopa Co,
Roper Lake State
Park aquarium,
safford

A2, Maricopa Co,
Roper Lake State
Park lower HQ
pond, Safford

AZ, Navajo Co,
private aquarium,
Pinetop

(R. Clarkson)

1983

1984

1984

1985

1985

1985

1985

1986

1986

1986

1986

1987

1987

1987

1987
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broodstock
established

broodstock
extirpated

broodstock
established

intro
extirpated

display
oxti:patod

brd&dstdck
established

broodstock
established

display
extant

display
extant

display
extirpated

display
extirpated

display
extant

display
extant

display
extirpated

display
extant

Service files,
Miller &
ruiman 1967
Service files

Service files
AGFD files

AGPFD files

AGFD files

Service files;
Miller &
Fuiman 1987
AGFD files

AGFD files
files

AGFD

AGFD files
AGFD files

AGFD files

AGFD files

AGFD files

AGFD files



» Boyce Thompson
Arboretum pond

AZ, Maricopa Co,
Deer Valley HS
Glendale

Dexter NFH

Dexter NFH

AZ, Maricopa Co,
private agquarium
Phoenix

(M. Gilbert)

AZ, Graham Co,
Howard Well

Boyce Thompson
Arboretum pond

Boyce Thompson
Arboretum pond

Dexter NFH

Dexter NFH

Dexter NFH

Dexter NFH

private aquarium

unknown

AZ, Maricopa Co,
private aguarium,
Phoenix

(M. Gilbert)

AZ, Maricopa Co,
Deer Valley HS
Glendale

AZ, Maricopa Co,
Desert Botanical
Garden pond,
Phoenix

AZ, Mohave Co,
BLM aguarium,
Kingman

AZ, Maricopa Co,
AZ Museum Scl &
Tech, Phoenix

AZ, Graham Co,
BLM aquarium,
Safford

ASU pond

AZ, Maricopa Co,
private pond,
T

empe
(W.L. Minckley)

AZ, Mohave Co,
BLM agquarium,
Kingman

AZ, Cochise Co,
Buffalo Corral
pond Spring

AZ, La Paz Co,
Yerba Manza
(=Grapevine) Spr

AZ, Yavapai Co,
Peeples Canyon

AZ, Maricopa Co,
private aguarium,
Phoenix

(L. Kepner)

AZ, Pima Co,
Private agquarium,

Tucson (D. Straub)

1987

1987

1987

1987

1987

1988

1988

1988

1988

1988

1988

1988

1988

19389
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display
extant

display
extant

display
extant

display
extirpated

display
extirpated

display
extirpated

refugium
extirpated

broodstock
established

display
extirpated

reintro
extirpated

intro
extirpated

display
extirpated

display
extant

display

extirpated .

AGFD files

AGFD files

AGFD files

Service files

AGFD files -

AGFD files

AGFD files

AGFD files

" AGPD files

Service files

Service files
AGFD files

AGFD files

Service files,
Kepner, in
Litt.

AGFD files

AGFD files



AZ, Maricopa Co,
AGFD, Phoenix

Boyce Thompcbn
Arboretum pond

Boyce Thompson
Arboretum pond

Boyce Thompson
Arboretum pond

Boyce Thoﬁpson
Arboretum pond

AZ, Maricopa Co,
private aquarium,
Tempe

(T. Velasco)

Dexter NFBH
NFH

Dexter

Dexter NFH

Dexter NFH

Dexter NFH
Dexter NPFH
NFH

Dexter

Private aquarium

' AZ, Maricopa Co,

AZ, Maricopa Co, 1989
private aquarium,
Phoenix

(R. Van Haverbeke)

AZ, Pima Co,
Bughman Canyon

1989

1989
private aguarium,
Phoenix (B. Bagley)
AZ, Maricopa Co, 1989
private aguarium,
Phoenix

(M. Childs)

AZ, Baricopa Co, 1989
private aquarium,
Tempe

(T. Velasco))

AZ, Maricopa Co, 1989
AGPFD aguarium,

Phoenix

AZ, Maricopa Co, 1989
Hagsayampa River
Preserve aquarium
AZ, Maricopa Co, 1989
Palm Lake HQ
Headepring

AZ, Maricopa Co, 1989
AZ Museum Sci &

Tech aquarium,

Phoenix

AZ, Maricopa Co,
AGFD aquarium,
Phoenix

1989

AZ, Maricopa Co, 1989
private pond,
Glendale

(R. Engle-Wilson)
A2, Graham Co, 1989
Roper Lake State
Park HQ upper
pond, Safford
AZ, Pima Co, 1989
AZ Historical
Society pond,
Tucson

AZ, Maricopa Co, 1989
private aquarium,

Tempe (K. Young)

42

display
extant

reintro
unknown
dlspliy
extirpated

display
extant

display
extirpated

display
extirpated

display °
extant

tiintro
established

display
extant

display
extant

display
extant

display
extirpated

display
extant

display
extirpated

AGFD files

AGFD files

AGFD files

AGFD files
files

AGFD

AGFD files

- Service files

Service files
AGFD files

AGFD files
Service files

Service files

AGFD files

AGFD files

Service files

AGFD files



Private aquarium

Dexter NFH

Dexter NFH

Deer Valley HS

Flowing Wells Jr
High School,
Tucson

Salton Sea

CA, Riverside Co
Date Palm Beach
Salton Sea

Salton Sea

Salton Sea

CA, San Diego

Co, Palm Canyon,

Anza-Borrego
State Park

Salton Sea

Salton Sea

CA, San Diego
Co, Palm Canyon,
Anza-Borrego’
State Park

. Salton Sea and
Palm Canyon

AZ, Maricopa Co, 1990 display

private aquarium, extirpated

Phoenix (R. Babb)

AZ, Maricopa Co, 1990 display

private aguarium, extant

Phoenix (R. Babb)

AZ, Graham Co, 1990 reintro

Cold Springs extant

AZ, Maricopa Co, 1990 display

Grand Canyon axtant

University

aguarium

AZ, Graham Co, 1990 reintro

Cold Springs extant
CALIFORNIA

CA, Riverside Co, 1939 intro

Dos Palmas extirpated?

CA, Inyo Cao, 1940 intro

Little Lake, extirpated?

Owens Valley

CA, San Diego 1970 refugium

Co, Palm Canyon, extirpated

Anza-Borrego

State Park

CA, San Diego Co, 1972 refugium

Palm Canyon, Anza- extirpated

Borrego Stats Park

CA, Riverside 1972 refugium

Co, Living Desert established

Reserve, Palm

Desert

CA, Imperial Co, 1975 refugium

Arrowhead Spring extirpated

CA, Riverside 1977 refugium

Co, Oasis Spring established

Ecological Reserve :

CA, San Diego Co, 1378 refugium

Palm Spring Pond established

Anza-Borrego

Desert State Park

CA, San Diego 1979 refugium

Co, Visitor established

Center, Anza-
Borrego Desert
Statehpazk
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AGFD files

AGFD files

AGFD files

AGFD files

AGFD files

 Miller 1968

Miller 1968

Black 1980b,
Miller &

Fuiman 1987,
Bolster 1990

Bolster 1990

Black 1980b
Miller &

Puiman 1987,
Bolster 1990

Black 1980b,
CADPFG files

Miller &
Puiman 1987,
Bolster 1990

Black 1980b
Bolster 1990

Black 19950b,
Bolster 1990



Salton Sea

San PFelipe Creek

Palm Canyon

Salt Creek

Palm Canyon

Salton Sea ?
XXXX

Salton Sea

Butte Co,
Mosquito
Abatement
District pond
Steinhart
Aguarium

San Pelipe Creek
via Palm Canyon

Salt Creek

San Felipe Creek

Salt Creek

CA, Riverside 1979
Co, Oasis Spring
Ecological Reserve
CA, San Diego 1981
Co, Palm Canyon
Anza-Borrego
Desert State Park
CA, San Diego 1981
Co, Palm Spring,
Anza-Borrego '
Desert State Park
CA, San Diego 1981
Co, Hubbs Sea
World -
CA, San Diego 1981
Co, Borrego
Springs HS
CA, Butte Co, 1982
Butte County

Mosquito Abatement
District pond

CA, Riverside 1982
Co, Salton sea

State Recreation

Area HQ

CA, San 1982

Prancisco Co,
Steinhart Aquarjium

CA, Humbolt Co, 1983
Humbolt State
University
CA, Riverside 1988
Co, Living
Desert, Palm
Desert

CA, Riverside 1987
Co, si-mn./
McCallum Pond,
Thousand Palms
Oasis, Coachella
Valley Preserve
CA, Riverside 1987
Co, Living
Desert, Palm
Desert

CA, Riverside 1989
Co, Visitor

Center, Thousand

Palms Oasis via
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refugium
established

refugium
established

refugium
.xﬁantr

research
extirpated

display
extirpated

refugium
extirpated

refugium
sstablished

display
unknown

display
unknown

refugium
established

refugium
established

refugium
established

refugium
established

Bolster 1990,
CADFG files

Bolster 1990,

CADFG files

Bolster 1990,
CADFG files

CADFG filqs
CADFG files

Miller &
Fuiman 198y,
Bolster 1990,
CADPFG fil

Bolster 19p0O,
CADPG fil

CAD!L files

CADFG files

Bolster 1990,
CADFG files

Bolster 1990

Bolster 1990

Bolster 1990



Simone/McCallum

Pond
Salt Creek CA, Riverside 1990 refugium CADFG files
Co, Rancho Dos established
Palmas via Simone/
McCallum Pond
SONORA
Boyce Thompson Mexico, Sonora, 1986 display AGFD files
Arboretum pond Centro Ecologico extirpated
de Sonora pond,
Hermosillo
Mexico, Sonora, Mexico, Sonora, 1986 refugium Hendrickson &
Rio Sonoyta Centro Ecologico established Varela~Romero
de Sonora pond, 1989; L. Juarez
Hermosillo R., pers. comm.
Cienega de Mexico, Sonora, 1986 refugium Hendrickson &
Santa Clara Centro Ecologico extirpated Varela-Romero
de Sonora pond, 1989
Hermosillo
, OTHER
Boyce Thompson €O, Univ 1986 research AGFD files
Arborstum pond Colorado, Boulder extirpated
Dexter NFH MA, New England 1988 display Service files
Aqua:ix_u\\, Boston extant
Dexter NFH NM, Eastern 1983 research Sexrvice files
New Mexico State museum
Univ, Portales
Dexter NFH NM, FWS aquarium 1988 display Service files
Albuquergue extant
Dexter NFH OK, Oklahoma 1985 research Service files
State Univ, extirpated
Stillwater
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Quitobaquito pupfish, inodeon ma u s
Purpose/
Oorigin Destination Date status Authoritylies)
ARIZONA
AZ, Pima Co, AZ, Pima Co, ca 1940 intro Kynard 1981
Quitobaquito Spr Gachado Tank extirpated
Quitobaquito Spr RZ, Maricopa ¢a 1958 intro Minckley &
Co, Salt River extirpated Brooks 1985
Quitobaquito Spr AZ, Pima Co, 1960 intro AGFD files
Blanketship extirpated
Ranch tank
Quitobaquito Spr AZ, Pima Co, ca 1964 display Kynard 1979
Arizona~Sonora unknown
Desert Museunm,
Tucson
Quitobaquito Spr Quitobaquito Spr 1970 reintro AGFD files
established
Quitobaquito Spr Quitobaquito Spr 1970 reintro AGFD files
established
Quitobaguito Spr AZ, Yavapai Co, 1970 refugium Minckley &
AGFD Page Sprs extirpated Brooks 1985
Hatchery
Quitobaquito Spr ASU pond 1970? refugium Minckley 1973,
extirpated Miller & PFuiman 1987
Quitobaquito Spr Az, Pima Co, 60s- refugium AGFD files
Bonita Well 708? extirpated
Quitobaquito Spr A%, Pima Co, 19608 refugium Minckley &
Williams extirpated Brooks 1985,
(Rincon) Spr Miller &
Fuiman 1987
Quitobaquito Spr AZ, Pima Co, 1976 research Kyhard 1979,
Univ AZ, Tucson extirpated 1981
AZ, Pima Co, Univ AZ, Pima Co, 1976 refugium Kynard 1979,
Arizona, Tucson Gachado Tank 1/ extirpated 1981
AZ, Pima Co, Univ AZ, Santa Cruz 1977 intre Minckley &
Arizona, Tucson Co, Bog Hole 1/ established Brooks
Quitobagquito Spr AZ, Pima Co, 1977 research Kynard 1981
Univ AZ, Tucson extirpated
AZ, Pima Co, Univ AZ, Pima Co, 1978 display Kynard 1979,
Arizona, others? Arizona-Sonora extirpated Miller &
Desert Museum, Fuiman 1987
Tucson 1/
AZ, Pima Co, Univ AZ, Pima Co, 1978 display Kynard 1979,
Arizona, others? Arizona-Sonora extirpated Miller &
Desert Museum, Fuiman 1987

Tucson 1/
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AZ, Pima Co, Univ
Arizona, Tucson

Pima Co, Univ
Tucson

AZ,
Arizona,

Quitobaquito Spr

Quitobaquito Spr

Santa Cruz
Finley Tank

Az,
Co,

Santa Cruz
Finley Tank

AZ,
Co,

AZ, Cochise Co,
Xino Spr

AZ Pima Co,
Arizona-Sonora
Desert Museum
AZ, Maricopa Co,
AGFD aquarium,
Phoenix

Quitobaquitb Spr

Quitobaquito Spr

Quitobaguito Spr

Quitobaquitc Spr

AZ, Pima Co,

1978

Arizona Historical

Society pond,
Tucson }/

AZ, Pima Co,
Pinley Tank 1/

Az' Pima Co,
Bates Well

AZ, Pima Co,
Arizona-Sonora
Desert Museum

AZ, Cochises Co,
Kino Spr 1/

AZ, Cochise Co,
Kino Spr 1/

AZ, Cochise Co,
Buffalo Corral
Pond Spring 1/

AZ, Pima Co,
Tohono Chul
Park 1/

ASU Aquaria

A2, Maricopa Co,
AGFD aquarium,
Phoenix

AZ, Yavapai Co,
AGFD Bubbling
Pond Hatchery

CO, Univ
Colorado,
Boulder

VA, Univ
Virginia,
Roanocke

1978

1978

1981

1982

1983

1984

1987

1989

1989

1989

1989

1980

display
extirpated

refugium
established

refugium
extirpated

display
extant

intro
extirpated

intro
extirpated

intro
extirpated

display
extant

refugium
extant

display
extirpated

refugium
extirpated
research

extirpated

research
unknown

Kynard 1979,
AGFD files

Kynard 1979,
Minckley &
Brooks 1985

Kynard 1979,
Minckley &
Brooks 1985,
Miller &
Fuiman 1987

AGFD files

AGPFD files
AGFD files

AGFD files
AGFD files
AGFD files
AGFD files

Service files

Service files

AGFD files

AGFD files

i/

Quitobaqulito pupfish held and distributed by University of Arizona may

have become mixed with other Cyprinodon subspecies or species; stocks

distributed to the Arizona Historical Museum and stocked into Bog Hole and

Finley Tank (both out
other locations are t

side the historical range of Quitobaquito pupfish) and
hus of questionable genetic purity (Hendrickson and

Varela-Romero 1989) and should be destroyed and replaced with appropriate

stock.
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V. ATTACHMENT
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DESERT PUPFISH RECOVERY PLAN
COMMENT RESPONSES

Two separate sets of comments were evaluated on the desert pupfish recovery
plan. On December 17, 1991, technical review was solicited from biologists
and individuals with expertise in the biology, habitat, and management of
desert pupfish. Technical review drafts were sent to 29 individuals. A total
of 7 letters of comments were received..

on January 29, 1993, a Federal Register notice was published announcing the
availability of the draft recovery plan for public comment. 1In addition,
public notices were published in the Arizona Daily Star (Tucson, Arizona) on
February 11, 1993, Imperial Valley Press (Bl Centro, California) on February
12, 1993, and Yuma Daily Sun (Yuma, Arizona), on February 12, 1993. Copies of
the draft plan were direct mailed to 105 parties. Copies of the draft plan
were sent to 23 additional parties upon request. The public comment period
closed on March 30, 1993. A total of 18 letters were received during the

public review process.

The responses from both groups were treated the same; comments were evaluated
in three ways: 1) editorial comments, corrections of factual errors, etc.,
which were incorporated directly into the text; 2) commants concerning the
recovery plan context which required a written response (although similar
comments were grouped together and only answered once); and 3) comments which
were beyond the scope of this document which could not be readily
incorporated. 2all letters of comment follow. 4
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LETTERS RECEBIVED ON THE TECHNICAL DRAFT
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RESPONSES TO LETTERS RECEIVED ON THE TECHNICAL DRAFT

Al Bammann, Bureau of Land Management

Letter dated January 2, 1992

Many of the comments were incorporated as suggested. Below are the Service’'s
responge to some of the more detailed questions or comments in the letter or
written in the margins of an attached marked-up copy.

Cover letter comment Executive Summary comments
about protecting aquatic habitats are not realistic.

Response The Service recognizes the difficulties in protecting and
recovering a species which is threatened by such a diverse array of serious
problems. We understand that natural catastrophic events may cause losses of
desert pupfish individuals and populations. However, we believe that we can,
through management, curtail human caused losses of desert pupfish and improve
its status to the point at which the species once again has the natural
resilience to withstand natural catastrophic events. We do not believe that
the desert pupfish has reached the point at which extinction is inevitable and

management useless. ’

i , The concept
of "species historic range” is not useful with pupfish since we do not have
complete species records. , , -
Response Gaps in information exist in most species historic range. : This
recovery plan does not restrict the historical range of desert pupfish to only
those sites with documented records of the species. The plan‘s description of
the historical range is based on the probability that pupfish were present in
a given area based on the actual records together with habitat factors, -
connecting waterways, and other elements. - B

. Comment in cover letter "...the insistence of mlintﬁinlhq %hé) ﬁociﬁﬁn;ithin
the historic range is a bad idea... climate has always been changing and the

L e A

- rate of change may be increasing due to human activity.~ T i el

Response Service policy precludes the introduction of listed spscies into

~ areas outside of historical range. This policy is in keeping with predominant
biolegical thought, which recognizes the ecological problems that often arise

. from introduction of non-native species into the habitat of native species.
The potential for global climatic change to render all or most of the desert

pupfish historic unsuitable for the species is beyond the scope of this plan.

v ' 1d_paraqrs "~ Genetic exchange-
~ between populations may be problematic. It would be wise to carefully - -
consider the impact of moving individuals from one set of environmental

conditions into a different area.

 Response One of the recovery goals is to establish a protocol for exchange
of genetic material among re—established populations to ensure maintenance of
natural levels of allelic genetic diversity. The present, highly fragmented
nature of the desert pupfish populations prevents natural genetie¢ interchange.
The existing information on the species does not support a hypothesis that
desert pupfish populations naturally are totally genetically isolated.

Cover letter comment, Page ], lagt gentence and on to next page
Management within these environmental conditions will result in continual loss

of populations.
Responge This plan recognizes that populations of desert pupfish may
historically have undergone considerable flux. The tiered approach adopted by
this plan is an attempt to allow management to mimic the natural fluctuations
within the constraints imposed by the diminished quantity and quality of

habitat.

Cove t ix | bilagtecs with the
Will FWs

practical aspect of overlapping designations and protective layers.

51



need to establish a special administrative designation on a refuge acquired
for a T/E specles or is ESA sufficient?

8 The Service believes that designation of Areas of Critical
Environmental Concern or other special use designation provides additional
protection for desert pupfish habitats through identification of appropriate
uses of the area and restriction of competing land uses. National Wildlife
Refuges are by definition special use designations. However, additional
planning regulations or special use designations may be appropriate to
identify and restrict adverse land uses on refuges, particularly on those

refuges not originally acquired for ondangored -p.clos purposes.

Expra-sed concern over a;to epec;fic management plan. The Draft Plan should
be modified to require a management pPlan for each site prior to

rointroduction.
“The developmént of management plans are under the authority of the

specific land managers. The finalization of a recovery plan for the desert
pupfish should enable agencies to identify goals and recovery tasks required
- which_goulgibq;iggorpqratp§ inAn;nagement planl.

The failure of this Region to utilize the Experimental-Nonessential provisions
of the ESA will ‘make it difficult for multiple-use land management agencies to
in the recovery of desert pupfish...

Regponse The Service has the authority to designated populations to be
nonessential “experimental” in accordance with Section 10(j) of the Endangered
Species Act. During the 1980°‘s a program to utilize this authority for the
desert pupfish was investigated, in conjunction with the Bureau of Land
Management, Arizona Game and Fish Department (AGFD), and other entities.
However, in the énd, the Service decided to put on hold any designation of
populations of desert pupfish as nonessential experimental. Because of the
precarious status of the species, we believe that current recovery efforts
should be focused on the establishment and maintenance of viable self-
sustaining population- in critical recovery aréas that are fully protected.
Current recovery goals focus on establishing replicates of remaining,
natutally occurring stocks. In the future improving population trends may
require re—evaluation of how nonesgential experimental populations fit into
the overall conservation program for the desert pupfish.

ment§ writte L the mar , Page 1 why is Salton Sea - a lake resulting
from a_broken canal and supported by agricultural runoff- considered a natural

site? Seems artificial to me.

The Salton Sea and the Laguna Salada are endorheic basins of the
lower Colorado River that undergo periodic filling during high water events.
These periods of surface water alternate with periods of complete loss of
ponded water. Desert pupfish are found within, and considered to be naturally
occurring inhabitants of both basins. The Salton Sea has, within the last 100
years, been unnaturally filled and maintained by human activities. This fact
does not negate the natural occurrence of the desert pupfish in the sea itself
and the streams and springs tributary to the sea.

Torm o

-
P

mmumww 'Does the EL Doctor
population include the Lucania browni from the hot spring in N. E. Baja?
Response Lucanja browni is now a synonym of

1 . The population described from northeastern Baja California was
located on the eastern edge of the Laguna Salada not at El Doctor, which is on
the east side of the Colorado Delta in Sonora, Mexico.

Comment written on Page 14, see reference on Page 15

Since longfin dace and pupfish have been isolated at Quitobaquito, why has -
only pupfish subspeciated? Wwhy is it only one of the two species we are -
trying to maintain? Is it the number of populations of dace that makes it
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secure, not the security of any population?

Taxonomic experts on desert pupfish agree that the Quitobaquito
population is a distinct subspecies. No longfin dace currently occur at
Quitobaquito Spring, therefore, questions regarding taxonomy of longfin dace
which may or may not have occurred there are unanswerable.

Comment written on margin Page 28, gee reference Page 30 Bullfrog control
may have to be conducted annually.

Responge Many management activities may need to be modified on a case by
cage basis.

Absclutely unrealistic to
expect populations to exist in perpetuity without human intervention due to
environmental changes and natural catastrophe.

The Service recognizes that human disturbance and habitat
modification has had significant influence on threatened and endangered
species and ecosystems. For the purposes of this document, preference will be
given to those populations in habitats which are most likely to persist in

perpetuity without human intervention.

somment a 8 Should consult with
genetics experts on the plan’'s recommendations for genetic sxchange betwesen
tier 1, 2 and 3 populations. The recommended one-way gene flows may result in
problems.

" _Genetic experts have been and will continue to be consulted.
Genetic exchange was limited to one direction to avoid accidental and

irreversible contamination of natural populations with genetic material from
other natural populations.

X \ ' Suggested that control of
gome native species such as cattails may be needed, in addition to the
”non-natlve aquatic species.

' Onse  control of cattails is an issue of desert pupfi-h habitat

5 etﬁ pqgfish throughout its range.”

2 e T T ROkl ;

”GTenn ‘Black, California Departmént of Fish ind’ Gare

Letter dat.d January 27, 1992

g::t of suggcltionl incorporated as suggested. Some discussion is addressed
ow.

e} Information provided in the 1981 thesis by M.
Mataui has been added to the document.
gggg_lh_gg;;g_g;;gg;gph Document modified to include Evermann 1930 and

delete Evermann 1916.
Page 2, first full paragraph Suggests that only San Felipe Creek be
congidered tier 1, with San Sebastian Marsh being considered as part of the
San Felipe Creek population.

Response Language modified to indicate that San Felipe Creek and San
Sebastian Marsh are actually one site.

Page 2, second full paragraph Recommends that tier 2 and 3 populations be
established in a phased manner that allows for essential genetic, life history
and habitat preference/requirement information to be acquired for
‘representative populations prjior to establishing all of the recommenced number
of populations. Suggests that within a ten year period, only one-third of the
populations be established.

Response A very good suggestion, the task duration listed in the
Implementation Schedule are estimates.
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Brian Bagley, Flagstaff, Arizona

Letter dated February 8, 1992

Ceneral ngmggt Recommends that the Appendix be updated since the
information is over two years old. Recent stockings and site failures should

be assessed.
gggggggg "Appendix has been modified with lnformatlon provided by AGFD.

Thomas Dowling, Arizona State University, Depart. of Zoology, Tempe, Arizona
Letter dated February 9, 1992

General comments, most of which did not require a response.

Comment Concern over sample size for genetic monitoring.

Regponge = Betweeén the technical draft and the final the sample size has been
increased from 20 (10 wales and 10 fcmalos) to 50 pupfish (25 males and 25
females).

Harold Smith, National Park Service, Organ Pipo Cactus National Monument
{(ORPI), Ajo, Arizona
uo-orandu- dated Pebruary 10, 1992

How can we prevent introduction of exotics at Quitobaquito?

Resporige The problem of controlling introduction of exotic species at
Quitobaquito Spring has numerous elements unusual to that site. The recovery
pPlan recommendations are not tailored to spacific sites and many of the B
measures recomnended are not feasible at Quitobagquito Spring. Recommendations _
epecific to Quirobaquito Spring will need to be sought through site specific =
managemcnt planning.

Could longfin dace (Agggxg ghggggggg;gg) be compatiblo with E

Question #2
pupfish at Quitobaquito?
Response Longfin dace have historically occurred with the Rio Sonoyta form

of pupfish. However, no historic records from Quitobaguito Spring exist.
Compatibility between longfin dace and Quitobaquito pupfish would require
further investigation.

Question #3 1Is it desirable or necessary to do twice annual monitoring at
Quitobaquito? =
Response Close monitoring is needed because replicate populations of .
Quitobaquito Spring stock do not exist. The two sampling periods would serve __
two separate functions. The spring sampling would provide an index of adult :
abundance after over—-winter mortality, and the late summer-autumn sampling
would allow assessment of reproductive success and probable recruitment. ,
Twice yearly monitoring is very desirable; however, sampling once per year is
more desirable than no sampling at all.

it |
Yt E

I

q

Question #4 Would interpretive signs or displays, in both Spanish and
English, be helpful? Death Valley National Monument has a small aquarium in
the Visitor Center 3s part of their display. '

Response Interpretive signs or diaplays at Quitobaquito Spring would
certainly be helpful. Because of its location on the U.S./Mexico border, it
would be desirable for those displays to be in both Spanish and English. The
expertise of the National Park Service, who accommodates millions of visitors
a year is important in formulating any such displays. The pupfish on display
at Death Valley Natjional Monument are most likely one of the species native to
that area and not Cyprinodon macularjus. Take of an endangered species for
display or educational purposes is not allowed under the Endangered Species
Act. However, aquarium populations of C. m. gremug may be valuable as short
term refugia populations.
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Question #5 Why do genetically impure stocks have to be destroyed? Can they
not be used in displays?

Extant wild populations of desert pupfish represent the original
genetic stock of the species and are, therefore, irreplaceable. The
protection of these individuals is critical to the continued existence of this
species. Populations which are of questionable genetic purity, can never be
guaranteed as isolated and may, therefore, threaten recovery of other

pcpulations.

Quegstion #6 Where would a refugium at ORPI be located and what kind of

maintenance would be required?

Responge The specifics for establishment of a refugium population of
Quitobaquito pupfish are not yet determined. Close coordination with the ORPI
Resource Management staff and other Federal and State entities will be

required. - v

7 How can we protect the springs at Quitobaquito from the effects

of groundwater pumping in Mexico?

Responge As with the guestion of exclusion of non-native species, protective
management must be tailored to fit the unique circumstances at Quitobaquito
Spring. RAmelioration of the adverse effects of groundwater pumping in Mexico
is a very difficult problem that will require the close cooperatiop of several

U.S. and Mexican agencies. ;

Are Rio Sonoyta habitats affected by the discharqe of pollutants

Question #£3

in the town of Sonoyta?

Response The Service has no information on the affects of dischafge of
pollutants in the town of Sonoyta. Threat to desert pupfish in Rip Sonoyta
area include dewatering, exotic fishes, and habitat ;1t0ratien¢. esticide

contamination may aleo be a problem. A
4at at

Question #9 - How would we monitor more intensively the habi
Quitobaquito? 1Is photo monitoring necessary?

Respongse The existing monitoring program of the Organ Pipe Cactus National
Monument (ORPI) may be sufficiently intensive. Photo monitoring is an
‘expensive but highly productive habitat monitoring technique. The Service
welcomes the opportunity to coordinate with ORPI to identify any possible ways
to improve the existing monitoring system.

Francisco Rbarca, AGFD, Phoenix, Arizona

Letter dated February 18, 1992

Most of the comments were editorial and included as suggested. The update on
the status of some of the transplanted populations of desert pupfish was also

vaery useful.

comment The AGFD role as the contracting agency for this plan should be
acknowledged.
Respongse The Service appreciates AGFD assistance in preparation of this plan

and has acknowledged this on the title page.
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RESPONSES TO LETTERS RECEIVED ON THE PUBLIC DRAFY

Mark Jorgensen, State of California, Department of Parks and Recreation - Anza
Borrego Desert State Park, Borrego Springs, California

Letter dated Pebruary 7, 1993

ene ette No specific comments, no response needed.

Robert Rush Miller, The Universxty of Michigan, Ann Arbor, Michigan
Letter dated Pcbruary 16, 1993

Most of the comments were editorlal and were i.ncorporated as luggelted.

_Q_M Important addition of a record of

macularius
from Puerto Penasco, Sonora, Mexico, on the Gulf of California, collected by

E.W. Kirschbaum in 1960.
Response Map and text have been modified to include this record.

Harold Smith, National Park SGrvico, Organ Pipe Cactus National Monument, Ajo,
Arizona

Mesorandum dated February 27, 1993

Comment #1 Organ Pipe Cactus National Monument is in Pima County, not Santa
Cruz County.

Response Document corrected.

Comment #2 Requested additional details on the establishment of a refugium
population of the Quitobaguito pupfish,

Response Establishing a site is a recovery objective; identification of the
site is a means by which the task is accomplished. The specifics for
establishment of a refugium population of Quitobaquito pupfish will be
determined as part of recovery plan implementation. Close coordination with
the ORPI Resource Management staff and other Federal and State entities will
be vital to this effort. The refugium population of Quitobaquito pupfish
established at AGFD Bubbling Ponds/Page Springs Hatchery no longer exists.
It wag discontinued due to hatchery renovation.

-

June Mire, American Fisheries Society, California-Nevada Chapter, Berkeley,

California

Letter dated March 13, 1993

Most of the recommendations were general or grammatical and were incorporated
as suggested. Some of the comments are discussed below.

Page 1, second paragraph The Recovery Plan does not address possible
variation in reproductive season among populations.

Response The recovery plan does discuss the extended breeding season (early
spring into winter whenever water temperature exceeds about 20°C). Growth
rates also vary depending on temperature. In addition, more information on
life history of the species should be gathered during the monitoring program.

Page 1, third paragraph How many individuals constitute a population?
Response Any number of desert pupfish in a geographically segregated area
constitute a population for the purposes of this plan.” Until additional
information becomes available, a viable population is considered not fewer
than 500 overwintering adults in a normal sex ratio with in-situ reproduction
and recruxtment suff:.c:.ent to maintain that number.

" Pa ou agra 'rhe term "ethologists™ should be used in place of
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*behaviorists.” 3
Regspongé The Service prefers to use the term "behaviorists” for its commonly |
understood meaning. A large portion of the users of this plan are not
academics or biologists and may not understand the term "ethologists.™ The
difference between the two terms is at a level that we believe is not
important to the meaning here.

Page 1, last paragraph The discussion of allozyme variation is too vague and |
the relevance of the comparison of mean heterozygosity values of C. macylarius
and Aphanius to management decisions is unclear.

Response This portion of the recovery plan is a summary of known information
about the species. Some of the information may not have direct relevance to
management decisions except as an increased understanding of the species. The
summary information is purposefully brief. FPFor further information on the
allozyme information provided, we refer you to the literaturs citqd in the
plan. o - )

R

Page 2, first paragraph The recommendation that several populations of

questionable genetic purity should be destroyed is buried (in the document). r
It belongs in a later section on recommendations. é
Response We did not intend to hide the comment that populations of !
questionable genetic purity should be destroyed. We agres that management I
recommendations, such as this, should be placed in the "Narrative {Outline® E
containing recommendations for management and have made appropriafje changes to |
the plan.

co d The mixture of past and present tense in this
paragraph is a little awkward. I think the discussion of habitatdq should be !
Clearly delineated between past and present, with reference to thdq historical
time frame denoted by the past tense. :
Regperigg We believe the time frame of the discussion of hapitat {requirements
of the desert pupfish is clear.

ot
T romnt

a 1ixd pa; ’ The reference to consort pairs given as Barlow
(1961) is incorrect. Consort pairs were described in Kodric-Brown (1981).
Respongse Correction has been incorporated.

Page 2, fourth paragraph The term "incubation" which implies modulation of
temperature, is not accurate for pupfish. Their eggs merely develop without
incubation.

Regponge The term incubation does not necessarily imply modulation of
temperaturs.

Is the source of mercury known?
Responge According to the report by Gutierrez-Galinado, Munoz, and Flores
(1988) referenced in the recovery plan, the Cerro Prieto geothermal field is
the major socurce of mercury. However, some clams collected "far way"” from
Cerro Prieto had even higher levels of mercury than the fish samples within
the geothermal field. :
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Allen Schoenherr, Fullerton College, Fullerton, California

Letter dated March 1%, 1993

A few general comments were included in the margins of a marked-up copy of the
draft recovery plan. Many comments incorporated as suggested.

General Comment Request for more specifics on protecting the California
populations.
s The recovery plan sets up a framework for formulation of more
specific management measures at individual desert pupfish populations. We
believe the recovery plan recognizes the precarious status of the California
natural populations of desert pupfish and provides general measures for their

s STl A AR
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protection and recovery. We look forward to working with Dr. Schoenherr to
develop site specific management for these populations.

General Comment Dr. Schoenherr provided information on a proposal that would
transport trash by train from Los Angeles to a former open pit mine in
Riverside County, California. The Salt Creek population occurs a few hundred
metera downstream from a railroad crossing.

Response The Service issued a biological opinion (opinion) on September 10,
1992 to the Bureau of Land Management regarding the effects of the proposed
Eagle Mountain Landfill Project on the desert tortoise and desert pupfish.

The Bureau of Land Management manages the land on which the landfill would
occur. The opinion, which concludes formal consultation under section 7 of
the Endangered Species Act, found that the proposed project would not
jeopardize the survival of either species. The potential for toxic spills off
the railway trestle into desert pupfish habitat was evaluated. Reasonable and
prudent measures and their implementing terms and conditions to minimize take
of desert pupfish as a result of the proposed project included a contingency
plan in the event of train derailment or fuel spill, inspection of fuel and
lubricant tanks prior to passage over the Salt Creek trestle, enhancement of
trestle structure to contain spills, education of landfill associated
employees regarding desert pupfish protection, use of a qualified biologist
during maintenance and emergency activities, mitigation measures for trestle
or railway maintenance activities, prohibition of maintenance or repair
activities during the fall when pupfish are most vulnerable, restrictions on
"location of storage and staging areas, incorporation of desert pupfish habitat
restoration measures into emergency response plans, and restocking the desert

pup Liﬁ'ﬁopulation in case of loss.ﬁ

Michael Wargo, Coachella Valley Mosquito Abatement District, Thermal,
California

Letter dated March 25, 1993

Compent General discussion on the feasibility of using desert pupfish for
mosgquito, midge, and other insect control in the golf course and country club
lakes and ponds in the Coachella Valley and other areas of the Southwest.

Res Pupfish do not fare well in the presence of non-native fishes,
,inc%u&xng mosquitofish which the Coachella District currently uses for
mosquito control. Non-native fishes (e.g., adult mosquitofish) that occupy
shallow habitats alsoc used by pupfish have proven most destructive, typically
resulting in the decline or extirpation of the pupfish. Immediate recovery
goals in this recovery plan include securing genetically pure, self-
sustaining, stable populations of desert pupfish. Mosquito control may
potentially be accomplished while fulfilling that goal but is of secondary

imporf_hce.

The actual three txer sitel are not yet established and certainly could
include some ‘areas managed by the Coachella Valley Mosquito Abatement

trict. The elimination of mosquitofish and other non-native fishes would
nimum requirement for consideration of pupfish introduction. 1In

"sddition, habitat parameters that may be important include water depth, water
quality and quantxty, annual temperature regime, substrate, cover, aquatic
3get. "and currernt velocity.

1993
’ The recovery plan should undergo editing to include
. "Bupfish occurrence within 72% of the surveyed drains around the Salton Sea

| (reference in a 1991 report by the California Department of Pish and Game).
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Regponse The document "A Distribution Survey of Desert Pupfish Around the
Salton Sea, California” by California Fish and Game is useful to the Service
for monitoring trends in the species in that area. The document has been
modified to acknowledge the presence of desert pupfish in the irrigation
drains.

d Discussion on the idea of utilizing pupfish for the

biological control for mosquitos.
Respongse See response to letter from Coachella Mosquito District.

Acknowledge-non-natural areaa e.g. ir:igation'drains.
Response The document was modified to acknowledge irrigation drains in

several places.

Page 2, first paragraph Include a discussion of triploid diploid grass carp
used for aquatic weed control within drains by the Imperial Irrigation

District.
g Grass carp (Ctenopharvyngodon jdella) are used in some irrigation

district drains in the Salton Sea basin for aquatic weed control and may
adversely affect desert pupfish habitats.

r Include more discussion on contaminant issues facing the
Salton Sea area under threats facing pupfish recovery.
Responge Information on contaminant igsues affecting the pupfish around the
Salton Sea is limited. Additional information should be gathered under the

monitoring program.

Plans for pupfish habitat should also ensure adequate
water quality.
Responge Under task number one in the recovery plan, subsection 1.3 is
titled "Secure Natural Populations and Their Habitats®. This calls for
promulgation of regulations which will provide sufficient long~term protection
and management (e.g., specific designation as Areas of Critical Environmental
Concern, Research Natural Areas, etc.), assurance of water of sufficient
quantity and quality, protection against habitat degradation, control or
removal of deleterious non-native animals and modification of land management
practices deleteriously affecting aquatic habitats.

Duane Shroufe, AGFD, Phoenix, Arizona
Letter dated March 23, 1993
Most of the comments were incorporated as suggested. Some comments discussed

below.

Comment 1 Document modified to clarify the number of subspecies and expand
on recovery objectives. ’
Comment 2 Document modified to state that the desert pupfish is listed as

endangered in Mexico.

Comment 3 Document modified to add Bagley et al. 1991, and Brown and Abarca
1992 as citations.

Comment 4 Document modified to indicate that the transplant was from Dexter
National Fish Hatchery but originated from Cienega de sSanta Clara.

Comment 5 Document modified to indicate that least eight Colorado River form

desert pupfish populations are known to exist as of March 1993 and five are
unknown. Information is not available for California and Mexico.

60

1

L aaary o) g s




Comment 6 Since 1992, SEDUE has been called SEDESOL.
Response Document has been corrected.

Comment 7 The Recovery Plan addresses the need for the re-establishment of
pupfish in a diversity of habitat types reflective of historical sites.
Locations of the stocks have not yet been determined.

Commen Addition reads: "Continued cooperation with Mexico should allow
future acquisition of desert pupfish broodstock. Addition of individuals from
existing natural populations (Cienega de Santa Clara, El Doctor) will
alleviate problems associated with in- and outbreeding depression which may

occur in refugia populations.”

Comment 9 Document modified to add Bagley et al. 1991 and Brown and Abarca
1992 as citations.

Comment 10 The Recovery Plan acknowledges that water quality may be an
important habitat criteria about which more information is needed. The Yuma
desalinization plant is not specifically mentioned because its future is not

certain at this time.
Comment 11 Arizona Game and Fish Department is abbreviated AGFD.

Comment 12 Population status information updated to reflect information from
AGFD.

The Brown and Abarca (1992) report states on page 12 that "In
1990, desert pupfish at Bog Hole (site #130) were not found. The site was
reviaited in 1991 and again failed to yield any pupfish. Despite these
results, we still belisve there may be pupfish present at Bog Hole.™ The
Service does not have sufficient evidence to indicate that the desert pupfish

at Bog Hole are possibly extinct.

Paul €. Marsh, Arizona State University, Center for Environmental Studies,

Tempe, Arizona
Letter dated March 24, 1993
Most of the comments were editorial and were incorporated as suggested. Some

comments discussed below.

a s nd a Documaent corrected as suggested.

Page 1, third paragraph Document modified as suggested.

Page 1, fourth paraqraph The recovery criteria addresses extant natural
populations.

age i a IUCN reference added as suggested.

Pa ixth California Department of Fish and Game is

abbreviated CADFG throughout the document.
Pa seve ht agr Document modified as
suggested..

tenth r a Extirpated and most captive stocks of desert pupfish
have been put back in the appendix although we acknowledge the information is

incomplete.
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Page 1. eleventh paragraph Text has been updated to include Bagley ét al.
(1992) and other trip reports.

Page 1, last paragraph Modified as suggested.
Page 2, first paragraph See comment to Page 1, tenth paragraph.

Page 2, second paragraph Plug in transplant records in Miller (1968).
Response The 1939 and 1949 transplants into the Salton Sea Basin are

acknowledged in the Appendix.

i Reference to Table 2 deleted since it does not
address Rio Sonoyta forms or recently extirpated forms.

Page 2. fourth paragraph Incorporated as suggested.
Page 2, fifth paragraph Matsui (1981) has been added to the literature

cited.

vent ighth ent v r
Incorporated as suggested.

Page 2., ninth paraqraph Recovery objectives for the Rio Sonoyta forms of
desert pupfish are not known at this time. Downlisting of the Quitobaquito
forms are not expected due to continuing threats to its survival, and lack of
historic range in which the subspecies can be recovered. The downlisting of
the Colorado River form of pupfish is specific to this subspecies. However,
the recovery plan states that downlisting is expected to take 15 years. As
additional information becomes available, that time frame may change,
particularly if information on the other two subspecies change perspective for
the species.

1 a h I do not agree at all with even "minor" management of
tier 2 populations (other than monitoring and genetic maintenance), because
the term is inexact and subject to differing interpretation... This section
must be changed to indicate that tier 2 populations can be counted toward
recovery only if they have persisted for 10 years without human intervention.

Response It is the Service's belief that some management (e.g. fencing,
management for other native species) should be allowed.

Page 2, paragraph 14 Pupfish transfers are listed in the appendix.
Page 2, lagt paragraph Document modified as suggested.

chief, Division of Pish and Wildlife Management Assistance, Fish and wWildlife
Service, Washington, D.C.

Memorandum dated March 29, 1993

Most of the ¢omments were editorial and were incorporated as suggested. Some
comments discussed below.

Page 2, first paraqraph Incorporated suggestion to add words to the
glossary.

a Questions why pollution from aerial pesticides are
not addressed under Recovery Tasks.
Response Aerial pesticides are not specifically addressed under the racovery
tasks. However, under item 1.2 “"Acquire Habitats Occupied by Natural
Populations of Desert Pupfish”, the document acknowledges that water
management practices which adversely affects pupfish habitat must be
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. curtailed. Specific mechanisms will be determined on a case-by-case basis for
..each habitat.

Page_2, third paragraph Reference is made here to desert pupfish colonizing
the Salton Sink as the consequence of a “diversion of the Colorado River."
- Yet throughout the remainder of the document, you refer to pupfish in the
’“'Salton Sink as naturally occurring populations. This needs to be clarified.
= Response  The desert pupfish has historically occurred in springs, seeps and
alow-moving streams in the Salton Sink basin. After the Salton Sink was
E*'f].oc:dec‘l in the early 1900s by diversion of the Colorado River, desert pupfish
colonized the area now known as the Salton Sea. The Salton Sea has, within
the last 100 years, been unnaturally filled and maintained by human
activities. This fact does not negate the natural occurrence of the desert
pupfish in the sea itself and the streams and springs tributary to the sea.
Desert pupfish are found within and considered to be naturally occurring
{nhabitants of both basins.

- It appears that you are saying that a large

PAQLZ.._LH.EJLER_Q!AE!!
popuhtion of C, m. macularjug inhabits Quitobaquito Spring...
ﬁocumont clarified to indicate reference to C. m. eremus..

mem We are troubled with the suggestion that several
populations of “questionable genetic purity" be destroyed.
Response Extant wild populations of desert pupfish represent the original

genetic stock of the species and are, therefore, irreplaceable. The
protection of these individuals is critical to the continued existence of this
species. Populations which are of questionable genetic purity, can never be
guaranteed as isolated and may, therefore, threaten recovery of other
populations.

Is it really necessary to carrying out the Recovery
Plan to include such extensive details on the spawning behavior of the
: gpecies.

RQSD This information is provided as background. A large portion of the
readers of this plan are not academics or bioclogists and may be interested in
he general information.

il R

: page 2, last paragraph The reference to "other mortality factors™ has been
“ deleted from the recovery plan.

) i 1] ragra Title modified to read co-occurring native fishes,
. 48 suggested.
4?193_3_1_15_@9&&}3211 Cited interactions with non-indigenous species

"Include only competition and predation. Are hybridization and pathogen
, transfer not evident or suspected?
- Response Information on hybridization or pathogen transfer is not available.

=

“Page 3, third paragraph The terms non-native and exotic are used
Bynonymously as acknowledged in the glossary.

u_}_,_f_ug_b_p_g_;gg_ggh It seems that an effort should be made, regardless
"of the likelihood of its successful achievement, to at least define what would
,,need to occur to enable delisting.

- Responge  Delisting is not seen as feasible in the foreseeable future. Once
_this plan is finalized and approved, downlisting of the Colorado River form of
_desert pupfish is expected to take a minimum of 15 years. Neither down- nor
Zdelisting of Quitobaquito pupfish is expected.

LW@ what is the basis for the number 500 (for the number
_of overwintering adults)? What is the normal sex ratio for this species? ’
“Responge  The number 500 individuals is based on the citations in the

. 63




document and review by the Desert Fishes Recovery Team. The sex ratio should
be approximately 1:1 or whatever is sufficient to maintain the 500

individuals.

venth pa: Document modified to delete anthropomorphic traits
to watersheds. :
Page 3, eighth paragraph What is the basis for the target numbers under
tiers 2 and 3?
Response The numbers are designed to re-establish pupfish into a diversity

of habitat types reflective of those occupied historically. The tiered
approach with the numbers specified in this plan should allow management to
mimic the natural fluctuations within the constraints imposed by the |
diminished quantity and quality of habitat. , , S |

In other recovery plans for species restricted to a
single site, it is recognized that the species may be unique precisely because
of the particular characteristics of that environment. The establishment of i
second population is specifically discouraged except as a last resort. How |
doas this differ in the case of Quitobagquito pupfish?

Response The second population of Quitobaquito pupfish is meant to serve as
a refugium and should be in the vicinity of Quitobaguite Springs.

Page 4, first paraaraph One concern we have with thc protocol development is
alluded to in the final sentence of this section in referring to possible pre-
existing anthropogenic influences. How will this affect the selection of your

baselines (controls) for genetic comparisons?
The genetic integrity of the desert pupfish should be maintained uoj

Response
the populations’ genetic diversity is allowed to follow a natural, independent
evolutionary path.

P IT PR P T

4 a Again, what is the basis for tho numbers? Why 50 ﬂ

pupfish and why 25 of each sex?
Responges The sample size was determined by a combination of literature
reviesws and consultation with members of the Dessrt Fishes Recovery team and
other fisheries authorities. “Sample sizes should be approximately 50.
Additional information may modify that figure during inplementation.
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Page 4, last paragraph We strongly support the intent to use “information
and education" programs to help promote a succéssful recovery of the species.
Again, however, we would encourage you to consider using the previously cited
pupfish "of questionable genetic purity” for the public displays instead of
destroying them and then depending on pupfish otherwise useful to recovery.
Response This is a very complex situation. Can populations sver be
guaranteed as isolated? Extant wild populations of desert pupfish represent °
the original genetic stock of the species and are, therefore, irreplaceable.
The Seérvice believes that the protection of these individuals is paramount to
the continued existence of this species.

]

Bill Rinne, Bureau of Reclamation, Boulder City, Nevada
Memorandum dated Msirch 30, 1993
No specific comments; no responses needed.

Mason Bolitho, Arizona Department of Water Resources, Phoenix, Arizona
Letter dated March 30, 1993
Offers services on obtaining information on the acquisition of water rights

and legal protection of instream flows.
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Conrad G. Keyes, Jr. International Boundary and Water Commission (USIBWC), El
Pagso, Texas

Letter dated March 31, 1993

The USIBWC provided background information on the Treaty of February 3, 1%44,
for "Utilization of Waters of the Colorado and Tijuana Rivers and of the Rio
Grande.” Some discussion is included below.

Page 1, third paragraph The USIBWC is concerned about the extraterritorial
application of the desert pupfish recovery plan... the United States, at this
time, is not prepared to enter into negotiations for a United States and
Mexico ground-water treaty.

Responge Although the plan discusses the potential for the control of ground
water, specific mechanisms will be determined on a case-by-case basis at a
later time, and in fact may not be possible. Recovery plans delineate
reasonable actions which are believed to be required to recover and/or protect
listed species. Objectives will be attained and any necessary funds made
available, subject to budgetary and other constraints affecting the parties
involved, as well as the need to address other priorities.

The USIBWC would be favorable to the Service
utilizing lxtea in Mexico if it can be done without governmental involvement,
that is if non-governmental organizations can purchase lands and available
water rights to protect habitat. Can the Service consult with the USIBWC on
site specific recovery plans? )
Regponge It will be important to have the perspective of the USIBWC. The
Service will definitely consult with the USIBWC on ground water management and
other such issues. '

Page 2, last paragraph The USIBWC is currently consulting with the
Department of State on the jissues raised by the desert pupfish recovery plan
and has respectfully request that no action be taken until that consultation
is completed.

Regponse Implementation of the recovery plan has not yet begun.

Acting Field Supexvisor, Fish and Wildlife Service, Carlabad, California
Memorandum dated July 19, 1993

Most of the recommendations were grammatical and were incorporated as
suggested. Some comments which are discussed below.

Page 1, last paragraph, continuing to next page The population of desert
pupfish within the Salton Sea raises several issues which may need addressing
in the Plan. Based on the results of recent surveys, desert pupfish likely
occupy more than a few shoreline pools. With this apparent increase in desert
pupfish population numbers it seems plausible that the movement of genetic
material between the Salt Creek population and the San Felipe Creek population
currently exists. Planned water conservation measures, if implemented, will
affect the aquatic ecosystem of the Salton Sea and shorten the amount of
remaining time that introduced fishes can persist due to increases in
galinity. This loss of introduced fishes will likely benefit the desert
pupfish but may cause harg through the loss of suppression of large predatory
fish.
Regponse The document has been modified to reflect the expansion of desert
pupfish beyond "a few shoreline pools” into the irrigation drains around the
Salton Sea. If genetic information is being transferrad between the Salt
Creek and San Felipe Creek populatxons, that information should be¢v¢rified
during implementation of the genetic monitoring program. The effect of water
development projects, e.g. impoundment, stream diversion and groundwater
pumping, can be expected to continue and increase in the foreseeable future.
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The recovery plan discusses the need for long-term protection and management
(e.g., specific designation as Areas of Critical BEnvironmental Concern,
Research Natural Areas, etc.), assurance of water of sufficient quantity and
quality, protection against habitat degradation, control or removal of
deleterious non-native animals and vegetation (if present), prevention of
invasion by nofi-nitive fishes, and modification of land management practices
deleteriously affecting aquatic habitats. Implementation of specific tasks
required to achieve population and habjitat security must be directed by
Lndividual _management plans for each site.

gggg_gL_giggg_gggggggph ‘The Saiton Sea issue is further complicated by the
presence of a variety of contaminants (e.g. selenium, DDT, and metabolites of
DDT). Information needs to be developed concerning the affects of these
substances on the desert pupfish and should be Ldontifiod as action within the
Plan.
Regponge Task number 6 addresses the factors ;ffecting popnlatlon
persistence. The document acknowledges that many attempts to prevent the
demise or establish new desert pupfish populations have failed. Although
factors such as habitat size and stability, water quality, minimum population
size, and non~native species have been suggested as being important
influences, there has been limited attention given to quantifying causal
relationships and designing programs to maintain populations and maximize
population establishment success. The exact parameters are not yet
establi-h.d and cc:tainly can includo contaminants. )
Having a legally binding, long—torn (>25 years)

agreement would not seem to meet the “perpetual® standard.
Response Twenty five years from finalization of this plan would take us to
the year 2018. Once this plan is finalized and approved, downlisting of

' @pacularjus macylarius is expected to take a minimum of 15 years.
Total recovery (delisting) is not expected in the foresseable future.
Delisting of this subspecies is not considered feasible in the foreseeable
future. Neither down- nor delisting of Quitobaquito pupfish (Cyprinodon
_Qggisgi_g eremug) is expectéd. Given the long-term recovery objectives, this
recovery plan will require periodic review, including the appropriateness and
the effectiveness of the 25 year agreement.

Document modified to add SEDUE and CES to the

Page 2, ninth paragraph
Glossary of Terminology.

D CES has been added to the "Key to Acronyms used in Implementaticn
Schedulo“ Secretaria de Desarrollo Social (SEDESOL) has replaced SEDUE and

is mentioned in tho toxt.

Instituto Nacional De Ecologia. Direcction General De Aprovechamiento, Mexico
Letter dated May 12, 1993 (translated by Cande S&nchez Barfuss, The Nature
Conservancy, Phoenix, Arizona)

Most of the lettsr was general and did not request modification to the
document. Some comments are digscussed below. The page and paragraph numbers
refer t6 the translated version of the letter.

gggg_;L_gggggg_pgggﬁggén Concern axprcssed over the need to have a more in
depth study of the distribution and abundance of the non~described subspecies

in the Sonoyta River in Sonora and Cyprinodon macularjus eremug in Sonora and

Lower California.
Tagsk number five in the recovery plan calls for monitoring and

maintaining all natural, re-established, and refugium populations in the U.S.
and Mexico. As practicable, all populations should be monitored within the
samé denéral time frame so that seasonal effects on population dynamics do not
confound interpretation of data. Monitoring protocols should be standardized
(e.g., methods, equipment, length of sampling, number of observers, etc.)
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within, and to the extent practicable, among sites. Such an endeavor will
require considerable coordination between the Fish and Wildlife Service,
Centro Ecolégico de Sonora, Secretaria de Agricultura y Recursos Hidréulicas,
california Department of Fish and Game, AGFD, and others.

Page 1, fifth paragraph Concern expressed over the genetic purity of the
populations distributed outside the historic range and the potential threat to
the recovery of the species.

Response Maintaining the genetic integrity of the various subspeclies and
providing for genetic exchange among populations within a subspecies is a
priority of the recovery plan. The Service believes that in order to maintain
genetic integrity, populations of questionable purity must be destroyed.

Boyd Gibbons, California Department of Fish and Game, Sacgaﬁinto,'California

Letter dated August 12, 1993
Most of the suggested changes were editorial and were incorporated as

suggested. Some comments are discussed below.

Page 1., sixth paragraph Aerial application of pesticides and direct runoff
from agricultural fields may also affect pupfish populations in the drains.
Respongg The Service does not have any references on the effect pf
agricultural uses on the drains. With the pupfish population e ding into

the irrigation drains, additional information will need to be gat red on
water diversion, water quality, and other factors.

r Define "major” and "minor” vegetation renfoval.-
Response Major vegetation removal could be accompanied by dredging or
habitat reconstruction. Minor vegetation removal should not.

e eco| r While we support the recommended level of
population and habitat condition monitoring, recent staffing' levels and other
constraints may only allow annual surveys.

Responge The reference in the recovery plan to twice annual monitoring is
what is determined to be necessary to assess population status, and habitat
condition. The two sampling periods would serve two separate functions. The
spring sampling would provide an index of adult abundance after over-winter
mortality, and the late summer-autumn sampling would allow assessment of
reproductive success and probable recruitment. Twice yearly monitoring is
very desirable; however, sampling once per year is more desirable than no

sampling at all.

Page 2, paragraph Oasis Spring Ecological Reserve: This consists of an
artesian well and two earthen ponds. Each pond overflows into a short stream,

approximately 0.25 mi and 1.0 mi long, respectively.
Response Thank you for the clarification on the Oasis Spring Ecological

Reserve.
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Mr. Sam Spiller, 71
C.5. Tish andé Wildi:
3616 W. Thomas Road,
Fhoenix, Zrizona 850-

Dear Mr. Spilier: : January 2, 1992

I receivied and reviewed the Technical Draft Deser: Pupfish
Recovey Action Plap wrictten by Paul Marsh and Donald Sada. While
the documeat is basically adagquate it contaias some conceptual
praoblems that will piague us as we go forward with implementatioen.
‘for over & decade [ zave tried to facilitate the reintroduction of
desect opupfish bdut have made little progress dua -o boeth the
communication sroblems hetween the agencdies and the publiic, as well
as the lack of understanding ol the desert ecosystem that this fish
requires. Carcectios of these problems will Rave some small impact
on portions, o.. the a:.c:.oq:.c:ax aspect of T/E species management bhut
will result Tn easizg the actual process of recovery.

The Executive Surmacy makes several statements about protecting

e aquatic habitats that the pupfish will inhabit that are ael
alistic. 1. Eack individual site is vulaerable %o humaa or
tural cacastopic svents. Non-native fishes, fires, 1oods,
edatsrs, diseases sr vandalism threaten each one. There is no
ta 2c2ieve the actual proteztion she Summary savys will be
cessary for any individual pepulation. 2. The c¢oncept af
vecies Rnistoric range” is not uselul wiih desert pupfish.
isteric ranges involve at leasc 3 facters, a) suitable sabital, 3)
vsical conasesion, and ¢) recards By 3 compecent obsecver. Hita
:g- cons;xc\.eus mammals there are Qovious Faps in -e"o'ds. with
maii fishes thers zTe more gaps Lhan cbservatiosns. :u:'nenete,
ha aes; water souzces were devaloped first; many in the 1380°'s.
Adéitionally, livestock aumbers in southern Arizon: many have beex
: the all-time Zigh in the 1390s. Yany populations vecs
undoustedly lost Ssiore Lhey were observed (compiete sjecies
ecards are still not scesent for native {fisnes ia Arizona
ccording 2o the Icach minnow and spikedace recovery placs). Wnere
pere was «ontinuovs suitable habitat thers likely were pupfish and
placing a restrictian of where some collector hap;ened to smp'u
upon the species is znet adviseable. 1. Lastly. the irsistanse cf
maintaining the species wichin :he historiec range is 2 bad idea oa
tas lang Zerm s:.nce we %Zow +he climate has alwavs been -..ancznq
and the racte of ciinge may be increasing due teo human activily.
This problem contitues into the issue of genetic exchange Dbetween
pooulatioms. It weuid be wise Lo ca:eﬁully concider the impact of
moving individuals Irom one set of envi on.men\.al conditions iate 3
different area. Individuals adapted or adapting to Sonoran Desert
raianfall patterns =mavy cause preblems iZ2 introduced o a Mojave
Deserz populaiion. Zvolution has act =2eased, it is con:inuing and
we should permit natucal selection of :.:m_v'c.ua.ls far site specific
enviranmestal confizicas rcather than auismatically managing for
freguent genetic ‘:-nange.

Page 5. The na'ag:ann at the top is an exce‘lent discussicn of
the enviconmental csndictions taat the pupfish will have 2o survive
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within. The managing agenies will he working within this fcamework
and populaticas will be continucusliy lest.

Page 26. I disagree with the need for site specific -egulations
L3 grstect habitats, such as ACIC designations. The ISA pravides
far mocre protection than an administrative desigonation sueh as
ACEC; also the land management agencies will have problems with the
additional paperwork; and will see an inconsistance if the FWS
doesn't establish Critiecal Habitat. Will FWS require a special
administrative designation on its wildlife refuge for pupfish
populations?

Thers is a need for a site specific management plan for each
population, but the BLM, ¥WS and AGFD develop them aiready in the
reintroducticn agreement. The reintroducticn plan should detail
issues such as water rxghts, on-site management, and control of any
deleterious 2nimal or plank (such as cattails) —egardless it it's
native oz aot. ~ It will be the number of populations of pupEish
that will protect it £rom extinction, not guarentees on a piece of
paper. The curreat policy =14 detailing {uture manigemeat in the EA
prigr to the release of T/E species seems to be 2 good practice;
after the fish are in the water it is very difficult to carrect
misunderstandings. The Draft Plan should be medified te require a
management pian for each site prior to reinkrodustion.

FPage 31. All populations will "wink in and cut" imeluding cur

tier 1 stocks. This documeat, on page 5, explains w~hy. The
solution is not to develep huge 2lans but to bave a lot of
pepulatizns i2s insucance. An example is the Dude Fize w«hich

rasulted in tae loss of some fish ;opula: ans. The common speclLes
3rs safe not secause they live in safe habiza~ Sut Decause they are
in many loczglons and the loss aof seve:ax doesn’t Jeopcodz.e the
specles, ispite evervbodys bes: sfforts we continue oo lose Iisn
?onulat'ons and 10 amount of alanninq will prevent it. We need to
have maay populations not a few presumed secure ones. <Even Iish
natcheries ,ec ‘shipment of bad fish 2ood, have parasite or disease
outbreaks, acd power failures.

Page 32. The receat aydrologic repart oa the San Pedro River
needs to be reviewed. Dry csivers are poor Zish habitat. The San
Pedre River should be stud;ed as a potential reintroduction site,
it might not he suitable anymore dus %0 several environmental
problems aad the statement that it "must De conecidered a priocity
re-establistment site” is premature. The current fWS policy of not
utilizing *“e experimendtal non-esseatial status wocks against tae
reintroduction of listed species by delaying the process until the
sites are allocated to other uses or are lost due to the lack of
public issues. o -

As previsusly stated, my concerms are pcimarily am conceptual
issues and impiementation problems. Aquatic species are very
vulaerable i2 :the desert bhecause every Ring in the watersbed
aifects them and soaciety wants to move the wilter some glace zlse.
~his siam is fine in so far as the biolegy goes but is net
realistic anymece. The land management aqeacxes Aave many sabs
they must implement, not just the ZSA. Quality siles are being
allocated :5 othez uses because there are a¢ E£ish in them.
Regarcless of their legal status the agency will ast to pratect the



resources because the public supports that type aof thing; but there
is no support for prctecting a site that might get pupfisn sometime
in the .uture.

Once £ish are in the wate' taere is no protection agaiast
natural catastraghy or vandalism regardless of the agencies name or
special designation on paper. What counts is selecting good sites,
establishing a coasistant monitoring program, and having a site
specific management plan in place so that sroblems cam be corTrected”
quickly. We will be in a managemen: mode farever, regardless of
" what we would like in our glossary of terms on page 55. The best
sites will require less management. It will be only a matter of
degree. ! am aware of the massive management at Quitobaguito and
at the Salton Sea, for ezample. wWarren and Anderson, 1987,
documented the impacts of livestock grazing at Quitobagquito and

since then there has been control of native vegetation, dlgg;ng of|
water ways and cleaning out of sediment.

Reqardleas of the tier, or the paper protection, there must b
provisions for :equla: Mauegement to remove salt cedar, kil
bullfrogs, dredge sand and grivel and to reintroduce the £ish whe
they wink out again. Due to the vorld-wide zmpacts from mode
tecancelegy and our desire to hold aquatic systems in their presen
conditions or a desiced coandition, we will have to <¢ondue
manageiient to offset human impacts or natural processes such a
erasion and plant succession. This Draft Plan infers thay site
will remain static and indivicdual pepulations of pupfish fili b
safe and stable if we carefully selec. our lcc1txons, and that is
not possible.

The failure of  this Regior %£6 utilize the =Ixperimeatal-
Nonessential provigsions of the Z8a& wiill make it difficult for
multiple-use land management agencies to take part ia the recovery
of desert pupfisi. There are :50 many conflieting laws that
Congress hLas passed direecting land management £or complete,
technical compliance wvith all provisions of the ZSa: In my
professional career I've heacrd of many fully protected species and
pogulations that have been lost, but I can't thinak of any
Ixperimental-Nonessential population that an agency decided it
didn't want anymore and had the aaimals removed. In my experience,
agencies are just as concerned about protecting populations of rare
flora and fauna regardless of their official status...the public is
net making the distinciion, either. Secause there will always he
the need =0 manage sites, and becaiuse the public lands will always
have miner coaflicting uses ocsurring it will DbDe extreamiy
difficult for maltiple-use agencies to buy into this plan as it is
written., 1 expest there will be a move te put implementation of
the =33 ialts She same category #ith othes szagle use activities,
such as mining and livestock grazimg, and require a iIull
Environmental Impact Statement p»rior to reintroductiens if there
isn't some flexibility (sueh as provided with the Zxperimental-
‘Nenessential provisions).

Other comments are included in the text. Thank you f£or the
opporsuaity fer me ts somment on tais Draft Plan.

Sincerely;

L.

#}
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STATE OF CAUFORNIA~=THE RESOURCEY AGENCY

DEPARTMENT OF FISH AND GAME
330 Golden Shore, Suite 50
Long Beach, CA 30802
(310) 590-4807

January 27, 1992

Mr. Sam Spiller

U.S. Fish and Wildlife Service
3616 W. Thomas, Suite §
Phoenix, AZ 85019

Dear Mr. Spiller:

Thank you for the opportunity to provide you with my
comments on the Draft Desert Pupfish Recovery Plan. I believe
the implementation of this plan will be instrumental in the
recovary of this species. The following are my suggestions for
changes and/or additions to the current draft:

I suggest that ths recovery plan should make reference under
the "Life History" Section (Pg. 8} and the "Reasons for Decline”
Section (Pgs. 14 & 15) to a thesis by Margaret Matsui (1981)
entitled "The effecss of introduced teleost species on the social
behavior of Cyprinodon macularius californiensis®. I believa
this thesis provides an important reference for the interferancs
by several non-native fish species with the spawning behavior of
the desert pupfish. I have enclosed a copy of the thesis for
your review.

The first sentenca of the second paragraph on Page 15 of the
draft states that “Interactions with introduced mosquitocfish were
noted early as contributory to the decline of pupfish in the
Salton Sea (Evermann 1916, see also Jennings 1985)". This
sentence is not supported by Evermann’s 1916 repert - his report
only mentions one specific spring (Figtree John) where he :
collected them and zakes no reference to their abundance in the
Sea itself. Mosguitofish were not mentioned as being present in
the Sea or in springs by the author. This same author does
report (Calif. Academy Sciences, Vol XVIII, No. 18, Pg. S53) in
1930 that desert pupfish in the irrigation ditches "had been
mostly or altogether replaced by the mosquitofish" but that "a
good number were found in the highly saline waters of the Salten
Sean™. It is not known what observation or report the latter
reference is comparing desert pupfish and mesqguitofish abundance.
Coleman {1929 reference included) says that both desert pupfish
and mosgquitofish were "in sufficient abundance in the Sea to form
the food of a considerable population of sportlish since they are




Mr., Sam Spiller
January 27, 1992
Page 2

found all along the shoreline™. Additicnally, Barlow (1961)
refers to having observed schools of juvenile pupfish numbering
upwards of 10,000 individuals - this observation was made for the
shoreline pools at the Sea.

On Pg. 19, under Recovery, (b) Salton Sink there are four
tier 1 leccations listed - two of these are San Felipe Creek and
San Sebastian Marsh. I do not understand the rationale for
separating the two since San Sebastian Marsh is an area within
San Felipe Creek that in many years has a direct connection to
the remaindar of San Felipe Creek. I suggest that only San
Felipe Creek be considered as a location for tier 1.

I suggest that tier 2 and tier 3 populations be established
in 2 phased manner that allows for essential genetic, life
history and habitat preference/requirement information to be
acquired for representative populations prior to establishing all
af the recommended number of populations. OCtherwise, it will be
very costly to monitor established populations as well as do the
biological studies that are needed.- Therefore, I suggest that
maybe only one-third of the populations be established within a
10-vear period and along with them would go the appropriace
funding for the studies.

This completes my comments on the draft. Thanks again for
the oppertunity to review it and express my opiniemn.

Sincerely,

j f:z '/Z

Glenn Black
california Department of Fish
and Game

cc: Betsy 3olster
Kim Niecol

Attachments
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Arizona State University

g February 1992

Department of Zoolo.
Tempe, Arizona 8§5287-1501
602/963-3571

United States Department of interior
Fish and Wildlite Service

Ecolagical Services

3616 W. Thomas, Suite 6

Phoenix, AZ 8501¢

Dear Mr. Spiller:

Encicsed is my copy of the draft review of the desert pupfish recovery plan
authored by Dr. Paul C. Marsn. The raport is very well-written and | have few
commients on content, except for carrections of typographical errors and comments
penciled in the margin. The only things | can add regard SOmMe minor points
conceming the genetics of pupfisnes. First, | will provide Paul with a copy of
manusenpt on mitochondrial DNA in pupfishes (by Or. A A. Echelle and mysaif).
He will be able to incorporate any information from that manuscript ino his draft.
The secdnd point regards sample sizes for monitoring genetic characteristics of
desert pupfish popuiations. It is likely the oniy differences between populations will
be in ailele frequencies, requiring larger samoie sizes (ca. 50 - 100} than those
outlined in the document (ca. 20). The status of this species may make such large
sample sizes difficutt to obtain; however, accurate assessment of allelic and
genotypic frequencies cannot be achieved without. appropriate sampling. Therefore,
it may be necessary 10 work out some intermediate level which will allow
assessment of genetic features without damaging the recovery affort.

{ hope that my review has assisted you in your efforts. If there is anything else
you require, you can reach me at my office (602-965-1626). Good luck in
achieving your goais.

Sincerely,

1
1 ’

hadl
~Thomas £. Dowling

FEB £ 1L 1992
RERZIVEL
varisd i
US FS¥ & vILOLIFS sy
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United States Department of the Intenor

NATIONAL PARK SERVICE
ORGAN PIPE CACTUS NATIONAL MONUMENT

IN AZPLY AEFER TU: ROUTE |. BOX 100
AJO. ARIZONA 83321

N22

February 10, 1992

Memoraadum

Ta: Field Supervisor. Ecological Services. U.S.F.W.S.

From: Superintendent, Organ Pipe Cactus National Monoument
Subject: Technical Review of the Draft Desert Pupfisia Recovery Plaa

Thank you for providing us the oppertusity to review the draft of the Desert
Pupfish Recavery Plan. Enclosed yvou will find a list of our coaments.
guestions. and cosserns. If clarification is needed with regard Co these
comments. plesse do not hesitate to coutact Jim Barzett. Chief of Resources
Manageaent. or myself, at (802) 387-6843. Thank you.

Sincerely .
i/ -

Narold J. Smith
Superintendent

hJ.au-'lu.- =
{U.S. FISH & WILOUFE 3Vis
£5 B0 OFCEPHOBE AL



“TECHNICAL DRAFT DESERT PUPFISH RECOVERY PLAN”

COMMENTS

Pg. 28, Para. 2. Sent. 1. How can we prevent iantroduction of exotics at
Quitobaquite.

Pg. 14. Para. 1, Senmt. 2. Could longfin dace (Agosia cbrysogaster) be
compatible with pupfish at Quitobaguite? ’

Pg. 35. Para. 2, Sest. 1. Is it desirable or necessary to do Twice
aaauel aocaitoring at Quitebaquita?

Pg. 41, Pars. 2. Sent. 2. Would interpretive signs or displays. ia both
Spaaish and Eagiish, be helpful? Desth Valley National Monument has 3

‘ssall aquariom in the Visitor Ceater as part of their display.

Pg. 7. Pars. 2, Sent. 2. Why do genetically impure stocks have to be
destrayed? Can they not be used in displays?

Pg. 33. Para. 3, Sent. 1. Where would 2 refugium at GRP! be located and
what kind of asaintenance would be required?

Pg. 26, Para. 1. Seat. 2. How can we protect the spriogs at
Quitobaquito from the effects of groundwater pumping in Mexica?

Pg. 29, Para. 2. Seat. 1. Are Rio Sonoyta habitats affected by the
discharge of pollutants in the town of Scooyta?

Pg. 37, Para. 1. Sent. 3/4. How would we monitor more intensively the
habitat at Quitobaquita? Is phote mopitoring necessary?
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Thomas W. $ouiding

February 18, 1992

Sally Stefferud

U.S. Fish and Wildlife Service
Ecological Services

3616 W. Thomas, Suite §
Phoenix, Arizona 85019

Dear Sally:

Aspa:yourrequ&.IbzveM:he'hnvusimofthednﬁDMPupﬁshRmmPhn,
and I would like to provide some comments.

1.

The plan shows consisteacy in formar, content and wyle, and previous commeats
pravided by members of the Desert Fishes Recovery team have beea incorporated.

Paul Marsh and Donald W. Sada were contracted by Arizona Game and Fish
Deparuneat, under 2 Section 6 project, to prepare the mendoned draft Recovery Plan.
The caver letter of the draft must reflect this action.

Recovery criteria, recovery objective, habimar requirements and limiting factors are oot
included in the execurive summary, as consistent with other recovery plaas.

Update of the statmus of some of the transplanted populations of desext pupfish is as
follows:
. a) Boward Well: this site was visited in February 1991 and only small
’ pumbers of pupfish were found. No topminnow were found. Bullfrogs
were preseat. .

b)  Deer Vallev High School: ca. 300 desart pupfish were stocked in Apzil
1991 and they are doing weil.

¢  Boyes Thompson Arborctum: pupfish were doing well by March 1991.

d)  Roper Lake Swmie Pare this site was visited in January 1991, but ne
pupfish were found.

¢)  Desers Botanical Garden: small numbers of pupfish were observed during
- the March 1991 monitoring.

An Egual Opportunity Agency



Sally Siefferud

February 18, 1992
Re: Dexers Pupish Recovery Plan

Page 2

f) Buehman Canvon: no pupfish were capured during the February 1991
monitoring. Fish were recsutly scoured by floods at time of monitoring.

3} Cold Spring Sesn: None of the two ponds conmined pupfish during the
February 1991 monitoring. Abundant topminnow was observed at one of
the ponds.

If you have any questions on my comments, do not hesitate to contact me at 789-3508.

Sincarely,

Francisco Abarca
Native Fish Program Manager
FlA:fa



United States Departme

FISH AND WILDLIFE ccicviran
Post Office Box 1306 e
Albuquerque. NM. 87103

In Reply Refer Teo:

Region ZFWESE MAR 25 1992
MEMORANDUM
To: Field Supervisor. Ecologicai Services, FWS, Phoenix, Arizona

From:  Assistant Regionai Director, Fish and Wildlife Enhancement
Subject: Cvprinodon macularius Recovery Plan -

We have completed our review of the recovery pian (technical draft version) for

Cvprinoden maculariys. Our comments/recommendations, etc., are either provided on
the margins of the plan or as awachmens. We now Jook forward to receiving a clear
copy ready for public review and co

Auachments

HECHEN)

WR 30 g

U FISH € WHLOURE
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STATE oF CAuRORWA - AESOUNCES Aoty
DEPARTMENT OF PARKS AND RECREATION

——
BETE WILSON, Governor

o

Anza-3orrego Desert State Park 29
Post Office Box 299 i

Borrego Springs, California 92004

Fepbruary 7, 1993

Gilbert 0. Merz, Field Supervisor

United States Fish and Wildlife Service
Arizona EScalogical Services Field Office
3616 West Thomas Road, Suite §

Phoenix, Arizona 85019

Mr. Metz:

we apprciate the opportunity to review the draft

recovery plan fot the desert pupfisn, (Cyprinodon
macularius) .

Your staff has done 2 thorough job of compiling all the
current literature on desert pupfishk and has come up With a
realiscic racovery plan. We would like to continue to
support :he recovery effocts of the desest supfish in any way
we can. Presently three zefugia exist in the park, with
ooportinities for more if necessary in the future.

»he staff a® Anza-3orrego is working clesely with Kim
Nichol of the Califarnia Department of Fish and Game to
mainkain and monitor the park's refugia. cContinued funding
for ner maintenance efforts will be necessary to assure a
successful recovery program. .

2f our staff can be of assistance in any way, please
feel vou can count oan us. Good luck wita the recovery plan,

sincerely,
&:k c. :’\orgeﬁn
Naturalis®
Anza-Borrego

& WILDUFE SERY! \
%%g%mna-mamﬂi !

PSR A S e
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In Reply Refer To: U @
FWS/AES/TE - v
&
Memorandum
To: Assistant Regional Director, Region 2 (ES) .
From: Chief, Division of Endangered Species %T—'
Subject: Review of the Desert Pupfish Draft Recovery Plan {_-..?T','
; S
The Division of Endanqered Species appreciates the opportunity to review f-m—ﬁ
the draft recovery plan for the desart pupfish (Cyprinodon macularids). .
The draf? plan appears consistent with current guidance and policy, ‘or1 thei __:s
ica '3 -

develaopment of recovery documents. No specifi¢ technical or Biol :
camments are offered at this time. The Division looks faorward to peceipt ———
of the final plan and its successful mp'lementatwn for this native fish —‘*s

species. If you have any questions concerning this review, please contacti=& ———=

staff biclogist Vicki Finn at 703-358-2171. {
\ 3
. \
RE.. .
SFWS REG 2
Fe321'8
pecEVED - 3
REG 2 . S
USFWS o =7
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THE UNIVERSITY OF MICHIGAN
ANN ARSQR, MICHIGAN. U.S.A, 483109-1079

MUSTUM OF ZOOLOGY PHONE: (313) 764-047€
PAX: (313) 7634080

February 16. 1993

Field Supervisor

US. Fish and Wildlife Service
3616 W. Thomas Road, Suite 6
Phoenix, Arizona 85019

Dear Sir:

I have read the draft for the Desert Pupiish Cvprinodon macularius, 2 fish I have worked
with for some 30 vears. It's an excellent document, and [ highly commend Paul Marsh and
Doa Sada for a thououghly researched and weil written account. My few comments are
entered ia red.

There is one 2dditionai record for this species that I discavered at the California Academy
of Sciences in 1991, It's rom Puerto Penasco, Sonora, Mexico, on the Gulf of California
(6 juv.-ad.), coliecred by E. W. Kirschbaum in 1960 (CAS 40724), identified at CAS as only
~Cvprinodon™. This is zor wo far from the mouth of the Rio Sonoyta which is known 10
reacn the Guif in years of beavy rainfall

I am giad to ses that the orthern state of the Baja California peninsula is correcdy called
Baja California (ot Baja California Norte as mamy Mexicans iasist on calling it: that pame -
the modifier "Nore" - was dropped by the federal government years ago). Tbe correct name
of the southern state remains as Baja California Sur.

It was a pieasure to review this fine account

Sincerely yours,

/Ao . /
JTLE 1 7,
Robert R. Miller -

Proiessor Emeritus of Biology

and Curator of Fisbes

jsg/RRM

FES 22 1993

-



United States Department of the Interior

NATIONAL PARK SERVICE
QRGAN PIPE CACTUS NATIONAL MONUMENT

IN ARPLY REFRR TO: ROUTE . BOX 100
AJO. ARIZONA 85821

N1621

February 27, 1993

Memorandum

Ta: Gilbert D. Mewz. Aciag Field Supervisor, US Fish & Wildlife Service, Arizona
Ecologicsl Services Field Office

From: Superinteadeat, Organ Pipe Cactus Nartional Monument

Subject: " Draft Recovery Plan for the Desert Pupfish (Cyprinodon macularius)

Enclosad please find commeots on the subject draft recovery plan for the Orgas Pipe Cacmus Narional
Monumene. Thank you for the opportunity to review the document and we look forward t assisting
with futuce racovery and protection of tis species. If there are any questions please conract Jim
Sarnex, Chief of Resourcas Management, at 387-7662 ext. 7110. Thank you.

M/
aroid 1. §

eacl.

Y




DRAFT
DESERT PUPFISH (Cyprinodon macularius)
RECOVERY PLAN

Comsments: USDI, National Park Service

1)

Organ Pipe Cactus National Monument
Re. 1, Box 100
Ajo, AZ 85321

Pg. 2, para. 1: Organ Pipe Cactus Nadonal Monumeat is in Pima Couaty not Saata Cruz
County. ]

Pgs. 31-32. We would like additional derails on the establishment of a refugium population
of the Quitobaquito Pupfish. Curreatly ope rafugium is mainuiped by the Arizosa Game and
Fisk Deparement (fish removed from Quitobaquito Pond in 1989). The pian indicates that the
refugium should be loczred “in the vicinity of the species namural range (i.e. Organ Pipe
Cactus National Mogumeat).® At this rime there ars po suitable refugium sites in the
Mogument. We recommead that US Fish & Wildlife Service, Arizova Game & Fish and the
Natiopal Park Service work wowards the ideatification of a refugium site before the completion
of this plaa.
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Sept. Iatagrative 3iology
Tnivexsity of Caiilozanl
Sarxelev, CR 9672 ,/
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March 13, 1992

ECEIVE

MR 2 9 1233
FISH &
- PHOEN
Re: “omments on e draft recovery sian 0T Z¥Rpilcdor maculaTlius

Field Supervisor

U. 5. Tish and wildlife Service
3616 W. Thomas :4.. Suize 8
Phoenix, AZ 3SCl¢

T was impressed Dv =ae taorcugh and corservactive aaure 2 Tois
A=afe wecovery zlan, ané Ssel Like it ils 3 3cod sTaxs. Sve =
socmments —efsrecced Sv page sumbess Stilow. My copy &34 2
imeiudes =azlas vTelacmad TS In TRe tast, 2t I ocamneT Sammen
Sormat or clarizr.

One parcTictiaT soncess I zave s That The plan does 2ot
3édress possible vaziztion inm reprocducTive 3sason among
sopuiazicns. My “orK with he sloselrv--siatad Oweas pupfisa.
radigsus, Tevealld as much as 2 thres nonth 2ifference in The
snset of spawn‘-~g i~ sopulations iust 3 Jaw miles apars.
Thtezac=ien 3Ff —smperaTore and shotopemisé are sTShabiv
—esponsihia Fer wais diffsrencs. SUT TIe c3usSes and comsequences
of diffsTent 3patTing 3easons save 0T Desm Iuily investigatad.
RiOwisUgs o cae Timiang ané ZSuzazicn :f e stawning sesscn IsT
sach popuiation if ewivicai <: managsmeat Jecisicns invoivin
segetation centssl, Transpianct activitiss. and sopulacicn
censuses.

Anether zoncezn is oke sommon I3 Supilisa Tec slame, =
many individuals constituts 2 "sepulation” as defined v =he
cscovery cwiverial This iz a diffisult juesTisn what was ot
adequataly adédressead in this draf< plan. -

Srafz Fags (DP! .; Faragrapn (FU Lo ]
Ztange "seraviswizts' == "athcicgista.” The ZiTmer TeIm las
3 specific meaning ThaaT Ls inaccuTaia In This SONTAXT.

The dizsussien 3F zilozvme variamien ls Tio vague o o)
sseful. Ixplain <he celavance Hf The tean seTarcc7gositT valies
2 1, macuiamiug seing somparasii 3o izlapius. aad Dew s
gFfscts Tanagament iaclizicons.




Dp 7; P 3:

The recommendation that several populations of questionablse
genetic purity should be destroyed is buried in this section. It
. belongs_ in a later section on reconmendations.

DP9 PL:R ¢ i} :

The mixture of past and.present tense in this paragraph™is a
1ittle awkward. I think +he discussion of habitats should be more
clearly delineated between past and present, with reference to
the historical time frame denoted by the past tense. » %

xS :
D 10; fizst full P:— 7 7 . - = -

The refsrence to consort pairs given as Barlew (1961) is
incorrect. Consort pairs were described in Kodcic-Brown (1981).

D 11; first paxztial P: .

. . The term "incubation," whicz implies modulation of
camperaturs, is not accurate for pupfish. Their eggs merely
develop without incubatioen. '

D 16: ® 3 : -
Is the souzce of mercuxry known?



NORTH ORANGE COUN

FULLERTON COLLEGE NATURAL SCIENCES

13 March 1993

Field Supervisor :

U. §S. Fish and Wildlife Servics
3616 West Thomas Road, Suite 6
Phoenix, AZ 85019

- RN G
'.l‘:‘.: ﬂl‘k{'::;.:

Dear Sir:

I have finighed reading the review draft of the recovery plan for
the Deseart Pupfish, Cyprinodon macularius. I have commented
directly on the manuscript.

Back in 1377 a group af us got together toc begin the long tedious
process of getting this little fish listed. Perhaps you can
imagine how gratifving it is to finally sae the wheels in motion
for an actual recovery plan. I found the document to be axtremely
well done. It is thorough, insightful, and well researched. Paul
Marsih and Don Sada are tc be commended.

If I have a major rescommendation for improvement, it is that
pretective measuraes for the remaining natural populations should be
spelled out more precisely, particularly for the <California
populations. Mexican populations are obviocusly beyond cur contrel.
In the United States, the Quitobaguito population seems relatively
Secure, but the precarious status of the California populations is
understated.

The San Felipe Creek population is the nost secure of the thrss
California populations but it suffers from a lack of quiet water.
The stream course lies in a sandy wash that is subjected to
repeated flooding. While the population seems always to recover
from floeding, its numbers suffer a severe decline nhearly svery
vear in late summer during flood season.

Regarding f£ish in shoreline pools, as of early 1991 there was
serious concern that pupfish had been extirpated from the Salton
Sea. 1A survey concducted by the California Department of Fish and
Game during spring of that year revealed a remarkable resurgence of
pupfish populations in shoreline pools and adjacent irrigation
drains. It may bde that the extended period of extyemely cold
weathar during the vinter of 1990-91 eliminated Tilapia zilll from
those habitats. Wwithout interference, perhaps in association with
the "March miracle,” a period of heavy rain and runcff, the pupfish
populations were able to recover. Whatever were the circumstances

(Tigr 902-7108 321 Eax Cha Avenue. Fuil alife 92632-2098 (713) 992.7000 *» FAX (719 174097




favoring recovery, the conditions responsible for the initial
decline have not been rectified. 1In addition, the Salton Sea at
the present time is experiencing an unprecadented amount of water
pollution.

The population in upper Salt Creek is even more threatened. Based
on my quarterly surveys, carried out for three years, I estimate
the total population ¢o be small, numbering in the 100s. The
population is impacted vitk non-native species, including potential
conpetitors and predators. A source of non-native fishes occurs
upstreaz at a f£ish farm and Dos Palmas Oasis. Furthermore, the
papulation lies a fev hundred meters dovnstread from a railroad
crossing that formerly carried the ors trains from tha Eagle
Mountain ixon mine. Recantly, the Riverside County Board of
Supervisors approved, in concept, a trash train that would
trash from Los Angeles to the former open pit mine. While freigh
cars would be covered, and modifications may be mnadde to th
railroad trestle, it is presumed that the tracks could carry fo
trainloads a day for a hundred years. It seems to me that thers i
a significant chance 2 some sort of accident occurring during tha
time that could conceivably impact the fish population. What abou
a diessl spill, for example? In the EIS I read, the ornly allowanc
for the pupfish populatien was that they would be restocked if
- accident occurxed. :

So, I have no quarrel with the adegquacy or directj.anl:t the
recovery plan. It is a fine document. However, as it rsads nov a
poorly informed reader could be led to believe that mnatural
populations in Califormia are relatively securs, which couldn't be
farther from the truth.

Sincerely,
Allan A. SchoenherT
Professor of Ecology
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March 25, 1993

Sam Spiller, Field Supervisor
U.S. Fish and Wildlife Service
3616 W. Thomas Road, Suite 6
Phoenix, AZ 85019

RE: Desert Pupfish, Crprinodos maculasius, Racovery Plan
Dear Mr. Spiller:

Thank you for the oppotwunity 10 review the recovery plan and to express my
idez 10 utlize desert pupiish for mosquito commol. I feel this idea has srong
possibilites for everyone’s benefit.

Our Distict would like o make a suggestion o assist in the Recaovery Plao
of the Desert Pupfish. [ believe this fish could be effectively used for congrol
of mosquitces, midges 2nd other insacts in the golf course and coungy ¢iub
lakes and ponds in the Coachella Vailey and other areas of the Soutbwest.

Information from various sources such as umiversity thesis and dieserrations
and papers in Proceedings of Desert Fishes Council indieate the pupiish feeds
on aquatic orgapism iroughoat he water colamn while the mosquitofish,
Garabugia affinis. tend o foed primarlly in open water and at the surface.
It makes sense 10 ytlize a nasive fish that is also 2 baner predator.

The Coachella Valley bas about 85 golf conrses with another 25 courses
plafined for consTuction within the gext 10 years. Each golf course and
counay club has many lakes and poads. Throtigh agreemears with these goif
courses and counTY cubs, it T3y be possible 10 greatly the mumber of "quasi-
pamral® refugia {third ter, page 22). Many peopie living in these protecied
comImuRities are sepsitive 10 environmental issues such 25 endangered spedies.

Owr Disgict curreatly uses mosquitofish in these locadoms to control
mosquitoes. We oy b use biological conmol organisms first, bio-rational
compounds such as Bd and other chemicals last If there is 2 way 10 urilize
pup&shfotqutomﬂweminmmedinwoﬂdngmpendvdymm
state and federal authorities. It would benefit the pupiish by brozdening their
distribution, increase their popularions and their number of refugia. With
teamwork, all invoived agencies could benefit while improving the simiadon
for the pupfish.

FabWadly 1
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Our District could rear these fish 2t our fadlity for future release or use in
che habitag described 2bove. If you determine this idea to be worth further
discussion, | would be happy 10 ulk with you or your staff [ realize 2
response 10 .this idea cannot bappen overnight. Lets explore the pros and
cons to see if we can make it work

Enclosed are two lemers for your review. Please contaet me with any
questions or comments.

Sincerely,
it f- oo
Michaet J. Wargo
Diswict Maoager

Eandosures
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Salton Sea National Wildlife Refuge
P.0. Box 120
Calipacria, CaA 92233-0120

March 13, 1993

Field Supervisor

U.S5. Fish and Wildlife Service
3616 W. Thomas Road, Suice 6
Phoenix, AZ 85013

Dear Sir/Madanm:

?hank-yoﬁ for the opportunity to comment on the draft Desert Pupfish Recovery
Plan. Following are specific suggestions toward improving the crafe.

Desart pupfish (Cyprinedon macularius maculariusg) occur net only im chree
natural populations in California, but also occur in ssveral irrigatien draias
leading to the Salton Sea. Therefore, the draft recovery planm should undergo
editing co include pupfish occurrence within 72% of surveyed drains aroumd the
Salton Sea. 4 copy of "A Discribution Survey of Dessrt Pupfish ircund the

Salcon Sea, California” by California Dapt. of Fish and Came has been included
for your information.

Qur office has sec with cechnicians from the Coachella Valley ¥osquics
Abatement Distrier (CVMAD), and are inerigued with che idea of using desext
pupfish for mesguite contrel inm Coachella Valley lakes and ponds. Pupfish,
being nore adapted to local environmental conditions, 3sy be an ideal
olological control for mosquitos, however, chers is reluctance To persue the
issue bDecauss of cthe fish's endangered species status. In additiom, there
could de probless in maintaining genetic puricy of the fish, buc plaisa
cousider this idea for che draft recovery plan. A copy of our letter to CVMAD
is included for veur infermation.

zxecutive Summary Include under Curreac Specieg Status poculatiens
of the Colorado form which occur in non-natural
areas, i.e. within irrigacion drains.

Introduccion, 2nd paragraph igain, include populations of desert pupfish
which occur wichia irrigation drains which lead
to che Salton Sea.

Page &, 2nd paragraph The Salton Sea, tributary streams, and

irrigation drains still support desert pupfish

populacions.

Page 8. lst paragraph

DE@EH%W
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F WIOUFE SERVICE
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Include non-natural populations of deserc
pupfisa vhich occur in irrigatieon drains.




Page 13, Ind paragrapia Again, pupfish oceur not only as reammanc
populacions in tributary streams and shoreline
pools, but also within irrigacion drains.
Include discussion of comperitor fish species
which occur at the Salton Sea and its draing.
Include a discussion of triploid grass carp use,
for aquatic weed comtrol within drains by the
Imperial Irrigatiom Discricec.

Page 20, lst paragraph Include more discussion on contaminant issues
facing the Salton Sea area (i.e. selenium,
boron. salinicy) under threats facing pupfish

recovery.
Page 24, lst paragraph Plans for pupfish habicat should ilso ansure
adequace wacter quality (see apove).
Page 33 ' Again, include irrigacioca drains under Salten
’ ) Sink. :

Please contact me at (619) 348-5278 if you requirs further inforzationm.

Sincerely.
Monciah Kad i _

Marcia ©. Radke
wildlife Bioclogisc
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Commpmuetrn

Cordon K. Wiiting, Cratvul, Ohasrmmn
Lnww Tevtur. Yy
Tiamavets T. Vashn, e

GAME & FISH DEPARTMENT e e o

L e d

mqucmmr_uu—m (602) 942-3000 Ovena L. St
Oumury Qv

Tiown W. Soniding

March 23, 1993

Mr. Sam Spiller, Fieid Supervisor
Fish and Wiidlife Service
Ecological Services

3616 West Thomas Road, Suite 6
Phoenix, Arizona 85019

Dear Sam:

Thank you for the opgortunity ta review and commant on the “Desart pupfish,
Cyprinodan macularius, Recavery Plan.” We find the document weil written, organized
and provides guidancs for the mansgement and conservaton of the species. A major
achisvement of the plan is that it addressas treats and recovery tasks in both, United
States and Mexica. The Oepartment’s review commaernte 3r8 snciosad. and editorial
COMMants are $imply noted in the marging of the anciosed draft.

If you or your staff have any questions or comments, pleiass contac Dennis Kubly at
789-3516. )

Sinceruly,

N

Duane L. Shroufe
Director

DLS:

Enclosures

An Equal Oppormaicy Agency



ARIZONA GAME AND FISH DEPARTMENT
DESERT PUPFISH RECOVERY PLAN REVIEW

Executive Summary: A. Actions Needad: Action § Determine life history and
habitat requirements of the trae subspecies. The first sentence within the
Current Species Status section states that the species is composed of two
subspecies.

B. Recgvery Obisctive: indicate that dsfisting of the Colorado River form is not
considered teasibie in the foresseable future.

Page 1. Paragraph 2: Add to the last sentance the following: “The Mexican
goverment has aiso listad the species as endangered (Secretaria os Desarroilo
Urbano vy Ecologia [SEDUE] 1981).° A copy of the reference is attached to this
commaents. The document shouid be cited as foillows:

Secretaria de Desarrolio Ucbene y Ecologia. 1981. Acuerdo por sl que se
establecen los eriterios ecoldgicos CT-CERN-001-91 que determinan las
especies rarte, ¥MENAZACES, en Peligre 08 BXIINCION O SUjATAS 2 Proteccidn
especial Y sus endemisirios de (s flors ¥ 1a fauna terrestres v acudticas en is
Rapublica Mexicana. Gacema Ecoldgics. 15:2-27.

Page 6. Paragraph 4: Replace "AZGFD files™ with Bagiey et al. (1997} and
Brown and Abarcs {1992] as betrer citations of information.

Page 7. Paragraph 1: The santence: “Howevar, the subspecies has besn
transpianted from Sants Clara Slough, Mexica, t@ a number of locations within
the state” shouid read “However, the subspecies nas besn transplanted from
Dexter Naticnai Fish Hatchery (Santa Clara Slough originl, 10 & number of
locations within the state.” '

Paga 7, Paragraph 1: Atleast 8 Colorado River form desert pupfish populations
(Deer Valley Migh Schooi, Soyce-Thompson Arboretum, Flowing Weils Junicr
High School, Desant Botanical Garden, private (W.L. Minciieyl, private (R.
Engei-Wilson], Arizona Historical Socisty {Tucsonl, AD-Wesh {transoiarmed on
March 13830} ars known 10 exist as of March 1993. Status for five additionat
populatians (Howard Wail, Roper Lake State Park, Buenman Canyon,
Hassayampa River Presarve, Cald Spring Seep) is uncertain as of Marcn 1993,
Population status in California and Mexico should be updated as of spring
1993.

Page 20. Paragraph 2: Since 1952, the Secretaris de Desarrollo Urbano vy
Ecoiogia (SEDUE) is now caiied Secretaria de Desarrolio Social ISEDESOL). The

acraonym should be changed throughout the document.
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y Plan C nes Page 3

7.

8.

1Q.

1.

12.

13.

Page 28. Paragraph 2: Reintroduction efforts in the Arizona pardan of the
lower Colorado River must only use broodstock from Dexter National Fish
Hatchery (Santa Clara Slough origin uniess future studies clearly demonstrste:
that use of other lineages is advantageous.

Page 28. Paragraph 2: Add the failowing paragraph: “A coaperative agreement
with Mexico shouid be deveioped and pursued ta allow future acquisition of
desart pupfish broodstock. Additon of individuals from existing natural
popuiations {Sarma Clara Slough, Bt Doctor) will alleviate problems associated
with in- and outbreeding depression which may occur in refugia populations.”

Page 30. Paragraph 3: Repiace "AZGFD files® with Bagiey et al. (1991) and
8rown and Abarca (1992} as better crations for this information.

Page 35. Paragraph 2= Present deveiopment pians north of Santa Clars Siough
and aperation of the dessiinization plant in Yurna may threat the conunuaus
existence of this deset pupfish popuistion. None of these is discussed in the
documant. :

Page 51, Priority 2, TeskJ.0: Under responsibie party - other Arizona Game
ang Fish Departmaent is abbrevigted AZGF. it is AGFD eisewhere in tha
implementation Scheduie, and AZGFD throughout the. document.

Page 54, Tabla 2 Population stitus must be reflected as in em S {above)
with the aaditional information:

2.  Howard Well: Status uncérain as of March 1993,

3. Deer Vailey High School: ransplant date(s) 1983, 1987, 1991,
8. Roper Lake State Parkc Status uncertain as of March 1883

10. Buehman Canyon: Status uncertain as of March 1993.

11. Hassayampa River Preserve: Stmatus uncertain as of Mareh 1993,
12. Cold Spring Seep: Status uncertain as of March 1993,

Page 5E, Table 3: Bog Hole: Possibly extinct.



ARIZONAMA STATE UTXNIVvERSITY
[ for Pavi 1l Studies
Tampe, A2 35287-3211
(60Z) 96€35-2977 TPAX (602) 965~8087
I-sail ICPCHUEASIACAD

14 March 1993

Field Supervisar

U.§. Fisa and Wildlife Sarvice
3616 West Thooas Road, Suite §
Phoenix, Arizana 85019

Deaar 3ix:

As requasted, ! lave reviewed tde dratt Oesert Pupflen, Swucineodos saculacics,
Recovery PlAn. Javisions by the Sarviea aArs gesarilly acceptable, however,
several comsanta. suggestions, and cozzectioss are offered for Yyour
considarstion. OThese ife provided sequantially was they-appear in the Plaa.

Ondar CoTent Soecigs JTATUS vithis the Ixscytive SUNBALY. the last -sestence
neads :aurn:.:u_au:.d. rpo'mm‘ of the Rio Songyta population is not

“limited,* b its is cain (at che subepecific lewwl),
wnile irs distribution is apparently ‘quite Limiced.®

Protactiocn and escablisheene of refogium populaticas of the Quitebsguito and Ric
Soncyta ‘orms of desart puptiss should be included among RECUVRLY CRIRAXLA, since
the tasks are specifically ideatifisd in the Narzative OGtline (68e 4180 Delow).

Under Ascgvery Goireris, 4re ill acant popuiscioas {ineluding zransplancs,
refugia, ABd AQUATiIA) ta De secured, saintaised and replicated, of only exvast
natursl populations? This should be clarified.

Page 1, 3rd line from bovtom. AMd IUSH- 1990 to “the Miller 1979 referwnse
{eitation provided below, aloag with others santioned hare).

Page 1. last line. California Departaest of Fish and Game sbould be abbreviiced
CADFG (globai change thrsughogt docusent). .
7age 2, line 8. Delets “asz® in the statament °...are referTed to as . 1.
DASMAARIRS. °

Page 3, last lina. Undexline apSulizics

Page 4, para 1. Include CAS cwcord provided ia liee. by R.R. Hiller, and pleot
Puerto Penasco locacion on Fig. 1 (page S).

7agw §, last line. Dxtirpated ind sosc captive stocks of desert pupfisn bave

been eliminated {=om the Appendix. What is the justification for this deletion?
imoTe ou this below).

Page 7. Taxt sbould be updated g include information iz Brown and Abarca
{1991), Bagley et al. (1992), and WPS (1992), plus other sounitoriang/tzip Teports
prepared by AISTU., Service, or OTBAr estity.

age 7, para 3, last santence. Restructure t¢ read as follows: “These
populations should be desTITyed beciuss they all are outaide e hiscoric range
of the subspecies, are of questionabd - is omricy, aad tarsanen recovery of
downstraas populacions.”




Page 7. A paragraph from the techaical draft (immediately preceding california).
whick presented “failed™ populations and introduced the appendix, bhas been
deleted. What is the justificacion for this deletios, and of the appendix? This
informatioa is valuvable because it providas guidance in -sealectiomn of potential
cransplant/refogiom sites, and provides an importamt historical pacspective.
Farther, while I have alvays Desn concsrnad about the pruoliferaciow of m
pupfish ince privete posds and aqueria for reascus that are less than

acknowledgesant and idencificatiow of thess “populations® is nonetheless l

for this posturs sbould be pruvided. At the very least, refaresce sbould be sade
zo apprdprlite repares (0.¢., Bagley-et al. 1991, Brownm and Abaxca 1992, and
othess) where this informationm is.aveilabla. As aa-auvchor of the tecanical dratt
and cospilér of ariginal data, I would like co see the Appendix resurrected. lee
also page 28 last paza. toz furchar justification.

Page 8, fizst yn.:u l').nq mw cocords inMiller (1968), with citatiss.

?ml.mwl.muiac&m lmﬂymkpaﬁm&a%nm
mumurm-z. '. 4 =

-mmvurand

Page 10, neand Plrl. tuu untoae. Switeh m s
include. - Y <

Page 14, A Lioe. i £ '(mi;‘umum‘.muu‘.
Fage 14, secend pars, aiddle. PFix senteacs to resd “... bec of | d
depehd .apd which, b-um of its lentic charactar...” ©

?mla.husnxmmuu"!&n«m-u. Thia wvas changed from the
cdchaical draft 50 <chat statEmant i3 N0 .loUger precise. T¢ should be
appropriataly modified. For éxample, adult (implied) largemoucth bass do 00%
oceugy shallow habirat used Dy desast pupliish.

Page 16, firse para, lasc sestesds. Add 13 s %o bulléreg.

Pages 18-19. Protection and establishmest of refugiwa populations of
guitobaquicta and Rio Seacyts forme of dasert Pupfiab Are iacegral parcs of the
Plan, and thus should be included among downlistiag.criteria. According co

criteria as stated, these forme 2ould be exringuisbed and the Colorade Aiver form
esuld seill be downlisted. This wvas ooct¢ the incene of cha technieal dratt. nor
would such an evedttalicy Be acceprable. 3566 AlS0 LOLTOB page 20—cop page 21..

Page 23, {irvet lisa_. Dalsts “Norta.”
Page 25, lasTt complets para. Change to “Zach operacion sust be supported...’
Page 26, second pasa. add an s 0 “include” ’

Page 29, Specificanions. I do ooc agree it all with even “ainor® smanageseat of
cier 1 populations (other than 3onitoring and genetic maintezancm) becacss the
cer®m is inexact And subject to dilfering intarpretation [depending om who or vhat
eatity is doing che i.nu:p:mu.u). A door is spenad hare that could lead to
significant ions in the ¢ , 50 the decrisent of the spacies. This
saction sust be ch.laq.d to indicate that tiar 2 populaticonsa Can 5@ souncted u\a:e
Tecovery only if they have parsisted for 10 years without inee: ies

Page 3O, last para and J1, 2irse para. The reader should m be referred to
AZGTD files for information on pupfish transfars ( and hervise).
Rither the original appendix sbould be resurTected (y:-tm‘d) or approprista
agency reports ibould be seferssced.

Page 31, ficst complete sentence. Delece s from “appearcs”



titerature cited should be carefully checksd for errors., and cross~raferenced to
the text zo sasure that all citatiocas are refarsucsd (I did not de this).

lopl ion hedule (tabulation): prefarred acronym for Arizona Game and
Fish Department is AIGPD, and for California Departsaunt of Pish and Game is
CADFG .

Table 1, last line. Changw ¥p TO #8Pp.

Table 2, items & and 5. As indicated above, ssiation of “Numarcus captive
aquarius populations (AIGFD files)” is inadequats. This Flan sbould provide
complace informatios in this regard, as the Plan may be readily available looy
attar the voluminous g¢rey litarature Irom waich <he original appendix was
cqxidncbéeuxctectm. We- own it tg Zuture seieasciscs and
BADAGErY tO leave &5 complece a recard is possidia.

References %0 D& incorporited isto taxt and ipcluded in 14 eieed:

sagisy, 5.3.. D.A. Bendricksom, P.J. ANared, and $.D. Sarc. 1991. Status of the
Soporan topminnow (Poeciliopsis eoccidentilis) and desart papllsh (QYREinQeen
SACTIALing) in Arizona. Azizooa Game and Fish Departaent, Phoemix. 64 pages.

Izown, M. and P.J. Adarca. 1992. An update stacus repoet of the Sonoras
Topaiancw {2esciligugis pscidentilis) and dasart pupfish (anmﬂnm)

198K (Intarnational Unica for the Consarvarion qaf Nature and Nstursl Assouroes).
1990. 1990 IUCH Red List of Threatened Anisals.  TUCN, Gland, Switzerlasd and
Cambridge, U.%. 128 pages.

Miller, R.R. 1963. Records of somd native freshwatase fighes ot 1 ¢ inca
various wacars of Califormia, Bija California, and Nevada. <California Fish ang
Came S4(3): 170-179.

NPS (National Park Service). 1991. Annual m-n'y of acziities, Quitobaquite
desert puplish (QYREADRNSH SAShlariug ermmmg). Orgas Pipe Caetus Naticsal
NLUDSOT , A:;gquﬂ.l 10 pages.

THARK Fou for This OppartuALty 0 coment on the dTaf: Desers Pupfish Recovery
Plan. =~ 7lease comtact we if you DAve ~ABy questions ar Tequire Ifurtoer




United States Deparmnent of the Interior

Ui

FISH AND WILDLIFE SERVICE ] —
WASHINGTON, D.C. 20240

In Reply Refer To: MAR 291933

WSO\

Hesorandum

To: Tield Supervisor, Loological Services Pield OfLi boanix, AZ )

rrom: chief, Divisiom of Pish & Wildlife Nanagemeot AsSsist /é' B“?A

Subjec=: Desers Pupfish Draft Recovery Plan

We have reviewed the draft recovery plas and, fox the wmoftc part, Somneur viktk
ics comteat asd dirsctisa. We.are particularly pleased vith its recoguition
of the iataractior Between Habitat alteracion and introduced speciss ind the
proposad -effares £o deal with bech. Ve are al8c very interesctad ia following
the progress of your sfforcs e develop prevocols for gesetic exchangs. Two
genasal concerss selace 2o the uss of language 20G likely undersesed by he
public and oceasional reference Td TAIYES mumbars or patios withoutr mxplaiaing
=he Dasis fof =leir selecticn. The stacus of populatiocuns of desarc pupiish in
ehe Salton Sink needs clasificacisa asd we Are concerned with the suggestian
ibat Certain populacions of PUPLish DNl De destroyed. Theea and & mmbar
of ouber specific zconcarns and editings ase addressed more fully in the
attached cowments.

Two peuple wboss n“udmnmummr@uummmd
pake excellent reviewars are Phil Pistes (Desert Pishes couneil) and
2r. Deeer Movla (Dniversity of ¢alifosuia, Dawia).

Thank you fo5 the opporfuaity 0 SOEBRT OR the document. 24 you have any
questions about Sur cooments, Please fwel izee to ccmeace Deanis Lassay A%
(703) 388-1718.

Attachment




¢ D peati oraft Recevery Plag:

&sneral

There aze.s numbac of places throughout the document whers language is used
that .AaY NOC . De-widely undarstood (e.3., pammixia {p.§], ejide {(p-23),

phrestopiyte (p.24}). Alternacive language o explanacions of suchk words are
in ordex 1.;-; public d —<hac a4 spacies.0f saciosual coscern.

Propesed acticns 5 aitigsts woft of the cited threats to the deser: pupfisn
(mfﬁd&qﬁi&u species, wacar control, haditat altarzticos) are addressed

@i the Recovery Tasks. Pollucios is the form of aerial pesticide
-avpi.i.ca a8 19 slso cited -as & threac bhat receives 1o specific sentiscs iz the
Recovery Tasks. Was tiis .an oversight ar was there & .reasoc foc tRis?

18 made hease to-desars pupfish colonizing the Saltos Sink as tie
consigiiscs of 4 *diversion of the Coleorado River.® Yee, TAroaghogt the
jag af the document, you Tefer to pupfish in the Saltsa Siak as
nacufally Gecurring populations. “2is needs to be clarified. I¢ the species
this -axres, it sbould de proc d as indi in the docupsac.
peé J Predadt &5 =ha reselt of busan activity, it is nosiadigencus and msay
:-:p.{:- $864 TecOBsiderstian of Proposed protsericamsasures-aod downliscing
« Would uhis, ia~fact, segpast MW dasis o0
» Eadasigesed Species Aec? :

Tolo AR 2. fiCSE semmenca:

Ie apy-an that you 4&re- sayisg that a large populacion.ef C.m. mdcmiariss
inhabics Quitobaquite Spring, AT® You astually referring 20 Cum. ezwmas?

g w * -'. ‘ ) N i - s :

We are troubled with the sugoescticn that several populations of “questicaable
gestetic parity® be destreyed. At 4 sioigns, defors destIuying these Iish, the
~quescion”® of gesstic puriTy sbould fixse be addressed. Ia parviculaz, the T
types of -concerns raised in the racast areicle of Dowling and Childs (1992,
ses Consarvatiocn Biology ¢(3):153~164) *egarding she pocemcial danguers n
dastroying such fisa sbould be add B altesmacive to destrustmion
would be to use these fish for the public displays called for undes Recevery
Task ¥o. 7 (iafermacicn and Zducatiom, p- 38).

220, sap.d:

Is it really necessary To carrying out the Recovery Plan to iaclude such
excensive details on the spavning bebavior of the speciss?

Rel2. 08K.2. JANS semt.:
The authors .noted thac “other mortality factora have not bees Lavutl.qlud.‘

but thes go on (Pp.l4-1S) to discuss studiss of other mortality Zactors sueh
as noaindigenous species .and vater sanipulations.




B.l3, fizas heeding:

It appears that “so—occurzing fishes® crefac: only to co~oceurTing nATive
Jisbes. I2 se, the title shogld reflece this.

Rali. oarcial sencencs at tou:

Citsd interactions with aonisdigeacus species inelude omly cowpetition and
pPredation. Are hphridicaviss and pathogen CIAQSLEL DOC-evideut or suspected?

P.l4, Dag.2:

2 zhe :@ ‘mop-pative® and 'l”tj.z; Are used SYNCUYEOUSlY (a8 appears to be
the-casa), this IpOULE be: noted. GCousiscent use of one-or the sthar would be
praterable.

Alsc ia this parugraph, csftiis conclusicns irs sade sbout the sffecta of
nonindigancus Species. Though these are supporsed ia later text, a reference
to the existence of sapporting evidesds should be Bmade at tThe point that the
caonclusion is.sades.

2.7, Recovery, Dar, l:
1t seams thnat ad-effort should be sade, regardlass of tbe likealibood of its

ful achi %o At least dafine what would need tTO cccur to enable
dalisting.

) FRY-PER-T -1

... 3 viable population ... wvill include not fewer than $00 owmswviseering
adnlrs or eaxisting QUEDEXS ... L0 & normal sax raeis ...° WhaT is the Dasis
for the -oumber 5007 thac is che basis for iccwpting exiscing ocumbers as
viable and could this veakss t=he rationals for secting 500 as a saxges? thae
is a normal sax zstis for this species? ’

2,20, o&g.d, liDe 8:

" .. watarshed SaSugeL~-84 fLADiLlize.” — assigns sathropomorphic traits es
wvatarshads.

2,29, Re—seuablisheenc Sa004Cs Sable:

Whse is the basis for the TAIYSS Oumbers usdes tiexrs I and 3?
Radl, Tamk 1. BaZ.l:

Ia other recovery plans £OTr species rescricted o a eingle site (e.g.., Sorax
Laks Chab, GLla barazubiacs), it is Tecognized that tha sSpeciss may ba unique
Precisely decauss of the particuilar characteristics of that eavironment. The
Dlisk of a d populacion is specifically discouraged except as a
last resart. Yow does this differ in the case of Quitobequito Spring puptish?

Alse in th.u paragraph, again what is the basis for the musbar 500 and the 1:
sax ratio? Is this l:1 zatic the “normal sex ratio” (p.18) for the species?



2.J2. Task 4:

We applaund the N y Team’s i £3 develop a P 1 for g ie
axchasge for cha desert pupfisk asd are hopeful that it vill aid the
successful recivary of the species. We alsc believe chat the exmrcise will
_.prove ussful £t dther Sarvice functicus. We-encourags the Te4m TO CONTLIOE T8
—ahare the Zasmita- of this.effOrt. ODeOB0SIN w8 LAVE Witl-the protocol.
‘development is alluded to in the final ‘weutmoce-of this-secticn ¢p.l1d) ia
refaczing to possible pre-existing geaic (nfl Eow will =hiw

.-atfece m-uloee.i.na of ym Muu.s..'( ierols) for ¢ ic o 2

< B = 2 i -1 e - -

T s ,_‘ T - - % P 2 F ===
M - = - ! b E R = 2= T
‘Again, what is the basis for tie mmbers? 40 yupfish and wiry 25 -of sach
sax? = - z F & L T T : T

S < R 3 Lo : Y
- . B h * & - o - -
Rk, Taak J: . - =2 =2 o= . = L. I
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“ie serongly -eoppare the | ©o uae “i on and -ed ian® preg s
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United States Department of the Interior ..'%‘a-_—_- —3
BUREAU OF RECLAMATION —
Lower Colorada Regional Office = "=
P.0. Box 61470
Boulder Ckry, NV 89006-1470
LC-1578
ENV-4.00 MAR 30 1893
Memorandum
To: Mr. Sam Spiller, Field Supervisor, Division of Ecological Services,

Fish and Wildlife Service, 3616 W. Thomas Road, Suite 6,
Phoenix AZ 85019

From: Regional Environmental Officer

Subject: Review of Draft Recovery Plan of Desert Pupfish, Cyprinodon
M3iculariys (Endangered Species)

We hive reviewed the subject draft and have no comments or suggestions to

make. The plan is clear, concise, and wall written. The authors should be

congratulated for a job well done.

Thank you for the apportunity to comment on this important document. If you
have any gquestions, please contact Mr. Tom Burke at 702-293-8711.

) N e




ARIZONA DEPARTMENT OF WATER RESOURCES
15 South 15th Avenue. Phoenix. Arizona 85007
Telephone (602) 542-1553
Fax (602) 256-0506

March 30, 1993

Gilkert D. Metz

Acting Fieid Supervisor

U.S. Fish and Wildiite Service
3616 West Thomas Aoad, Suite &
Phoenix, AZ 85019

Re: Comments on the Desert Pupfish Recovery Plan.

Dear Mr. Metz:

The Depaitment has reviewed the repart, submitted to us tor comment, on the Desart
Pupfisn Recovery Plan. Listed under Racovery Task 1. was mention of acquiring
water rights and legally protecting instream flows. If more information is needed in

thess two matters, or assisiance piease lat us know.

It you have any questions please feel free to comtact me at 542-1 g52.

Sincerely,

- /
Mason Bolitho
Division Manager
Program Planning and Management

ce: Greg Bushner, ADWR Hydrology Division

\ TSR & WILDUFE

$$HIELD OFFICE - P0ENIX. AL

TRElVE
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INTERNATIONAL BOUNDARY AND WATER COMMISSION
UNITED STATES AND MEXICO

Mr. Sam Spiller

Field Supervisor

Arizona Ecological Services Field Office
U.S. Fish and wildlife Service

3616 West Thomas Road

Suite §

Phoenix, Arizona 85019

Dear Mr. Spiller:

Thank you for the February 2, 1993, letter signed by Acting PField
Supervisor Gilbert D. Metz, providing the United States Section
of the International Boundary and Water Commission, United Stataes
and Mexico (USIBWC), the review draft of the recovery plan for
the desext pupfish (Cyprinedon macularius). The desert pupfish
is listed as endangered under the Endangered Species Act of 1973,
as amended, and you have regquested agancy and public comments on
the draft plan.

The draft plan indicates that the dessrt pupfish is a member of
the Cyprinodontid Family. It was once widespread and abundant in
portions of southern Arizona and scutheastern California in the
United States, and northern Baja California and Soncra in Mexico.
Naturally-occurring populations of the desert pupfish are now
restrictad in Arizona to Quitobaquito Springs and in califormia
to two streams tributary ts, and a few shoreline pools of, the
Salton Sea. The species is currantly found in Mexieo at
scattered localities along Rio Senoyta, on the Colorado River
delta, and in lLaguna Salada basin. The desert pupfish is
threatened with axtinction throughout its native range primarily
because of habitat loss or modification, pollution, and
introduction of sxotic fishes.

The USIBWC is concarned about the extraterritorial application of
the desert pupfish recovery plan. The draft plan envisions the
managenent of grournd wvater along the border to assure sufficient
vater, particularly at Quitobaquito Spring, Arizona. Within the
draft plan thers is the potantial for an international agreenent
to control the usas of ground water; and the United States, at
thigs time, is not prepared ta entar into negotiations for a
United States and Mavico ground-vater treaty.

other issues that sust be addressed include those of surface
wvater quality and gquantity associated with the Colorade River and
the Santa Clara Slough. The Santa Clara Slough in Baja

THE COMMONS, BuiLaing €, SutTe 210 « 4171 N. Mgsa Srreer « EL Paso. Texas 79902
(9135) 534-6700 +» (FTS) $70-6700



California is designated by the recovery plan as one of the areas
in Mexico where naturally occurring populations occur and that
nust be secured for downlisting to be considered.

As you are awara, the USIBWC by virtue of the Treaty of February
3, 1944, for “Utilization of Waters of the Colorado and Tijuana
Rivers and of the Rioc Grande” (TS 994; 59 Stat. 1219), and
agreenents. concluded thersunder by the United States and Maxics,
is responsible for ensuring that the United States Government
mests the obligations incurred in those agreszents. The USIBWC's
statutory authority for carrying out those actions in the United
States under these agreements rests in 22 U.S.C. 277 a-d.

The 1944 Water Treaty distributed between the two countries the
waters of the Rio Grande and the Colorade River. The 1944 Treaty
provides a guaranteed amual quantity of 1,850,250 thousands of
cubic meters (1.5 million acre~feet) of the Colorado River wvaters
be delivered in accordance with schedules formulated in advancs
by Mexico within specified linitations, and it also provides any
otheyr vaters arriving at the Mexican points of diversion under
cervain understandings. 7Thess deliveries ars made to Mexico by
the USIBWC a®t Morslos Dam on the Colerado River near Yuma,
Arizona. Releases are made fron upstIeam reservoirs to assure
tha§ treaty obligations reach Morelos Dam for diversion by
Mexica.

on August 30, 1373, the United States and Mexico reached
agreement under the ternms of the 1944 Water Treaty for a
"permanent and Definitive Solution te the International Problea
of the Salinity of the Coloradc River® (International Boundary
and Water Commission Minute No. 242). This Minute provided for
imnediate reduction in the salinity of the waters delivered to
Mexico, stipulating that the United States shall adopt measures
to assure that the waters delivered upstream of Morelos Dam have
an annual .average salinity of no more than 115+30 parts per
miliion over the annual average salinity of the Coslorado River at
Imperial Dam. ) :

Inmediate interim measures were put into effect under the
authorization of the Colorade River Salinity Control Act of Juna
24, 1974. The United States Buraau of Reclamation constructed
works which bypassed all of the salina drainage waters to the
Santa Clara Slough in Mexico on the Gulf of California. Waters
of low salinity were substituted for the bypassed waters.

Compliance with the agresment is jointly monitored by the USIBERC
and Mexican Section of the Internmational Boundary and Water

Commission (MXIBWC). 7The waters delivered upstream from Morelos
Dam are jointly sampled each veskday, and they are analyzed for
their salt content by the USIBWC and the MXIBWC, and the results



are jointly compared by the International Boundary and Water
Commission. Since the agreement was -signed, the records show
that the United States is fully complying with its terms.

It was recognized that to continue the interim measures to
implement the agreement with Mexico would result in a serious
loss of watars nesded to meet Colorado River Basin uses within
the United States. The Salinity Control Act authorized the
construction, operation and maintenance of a desalting plant in
the United States to reduce the salinity of the drain waters.
The Yuma Desalting Plant is now constructed and is pressntly
undergoing startup studies at one-third operation through 1954.
As the plant is brought into full operational capacity, the
reject vaters vill become Dore and more saline. If there is a
requirement to dilute the reject waters to protect the Santa
Clara Slough, there could be an internmational problem as the
watars of the Colorade River are over appropriated. We doubt
that Mexico would be willing to use any of its treaty waters from
the Colorado River, or from other Mexican sources to dilute the
reject streax for the protection of the habitat.

The USIBWC would be favorable to the United States Fish and
Wildlife Service utilizing gites in Mexico if it can be done
without governmental involvement, that is if non—governmental
organizations can purchase lands and available water rights to
protect the habitat. <Can the Service consult with the USIBWC on
site specific recovery plans? In this manner potential
international problems possibly could ba avoided. We foresee
such problem areas to be avoided as internaticnal ground-water
management, increasing the United States commitment to deliver
Colorado River to Mexico through the Santa Clara drain, changing
the operations of the Yuma Desalting Plant, atcetera.

The USIBWC is currently consulting with the Department of State
on the issues raised by the desert pupfish recovery plan, and we
respectfully request that no action be taken until that
consultation is completed. We are prepared to work with you in
assuring that trsaty obligations are met and avoiding
international problems while at the same time providing for

racovery of andangered species.
Sincerely,
Conrad G. Keyes, Jr.
Prinecipal Engineer, Planning

cec: Department of State, Attorney Adrian Steffan
U.S. Bureau of Reclamation, Yuma
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United States Deparunent of the Interior AR s

FISH AND WILDLIFE SERVICE r—
911 N. E. 11tk Avenue
Pordand, Oregon 972324181
AR 26 193
Memorandum
To: Field Supervisor, Arizona Zcological Services Fleld office

Phoenix, Arizona

From: ,,a‘f;um: Regional Dirsctor-Ecological Services
Region 1, Portland, Oregon

Subjecs: Reviev of Technical/Agency Draft Deserc Pupfish fecovery Plan

Thank you for the oppormimity to review che subject technical/agency Draf:s
Desert Pupfish Recovery Plan. We have forvarded a copy of che ?lam o our
Carlsbad Field Office and you should be receiving their commencs within 2
weeks. For any furcther fusstions, please call Arc Davenpors, Carlsbad Field
Office ac (§19) 431-9640.
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United States Departmnent of the Interior M

I

FISH AND WILDLIFE "
ECOLOGICAL SRVSIEC@CE

Carlsbad Field Office
2730 Lokar Avenus Wast
Carlsbad, Califormia 92008

July 19, 1993

) . S a - . T —
To: . Field Supervisor,. L.
Arxizons Ecological Servicas Fleld Office, Region 2

From: -  Acting Field Supervisor

Subject: - Reviev of Desert Pupfish Recovery Plan

Szaff at the Carlsbad Field 0ffice have revieved the draft Desart Pupfish,
Cyprinodon maculariug. fscovary Plan (Plan) and have developed the
following comments and recoumendatious.
Pigs; Exacurive Summary; Under Habitat Requizemsscs and Linicing
Tactors, wa recommend the following addicion: ...scTesams and margins
of large lakss and rivers...

Undax Rccovoty Objeccives, wve believe it vould be clearer if two sepaxace
sentances vere daveloped.

Under Racovery .Criteris, ve Tecommend the following modificariom: ...umcil
a viable population has persisced foz...

Page 1; Move "I. Introduction” to left margia

Page 2; Top of page, undarline "Deseription’

Page 4; Undarline *Disctribuction and Abundance®

Page 5; A mors datailed map indicating counties and drainages would
be helpful A ) ,

Page 6 Ihcludn pamixii in the Glossazry of Terminology

Page 7; Gamaril Comment: Prior ro populacicos beimg destroyed dus to
"questionable genatie puriry”, sonclusive informacien Tegarding their
geneclic makeup should be obrained.

The popuwlaction of desert pupfish vithin rhe Saltou Ses raisss several
issues which may need addressing in the Plan. Based on the rasults of
recenc surveys, Nical et al. (1991), desert pupiish likaly occupy more than
a few shoreline pools. With this apparent increase in deserc pupfish
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populacion numbers it ssems phu.uble :har. the movement of gena:ic material
between the Salt Creek population and the San Felipe Creek population
currencly exists. Planned water conservation measures, if implemented,
will affect the aquatic ecosystem of the Salton Ses and shorten the amount
of remaining time that introduced fishes can persist due To inersases in
salinity. This loss of introduced fishes will likely benefit the deserc
pupfish but may cause harm through the loss of suppression large predavory
£ish may have on potential competitors and smaller predators. The Salton
Sea issue is furcher complicacted by the presence of a variecy of
contaminants (e.g., sslenium, DDT, and metabolites of DDT). Informacion
needs to be developed councerning the affects of these substances on the
desert pupfish and should be identified as an action within the Plan.

Page 8;.2nd paragraph; 3rd sentence; ...in Baja California are
found. ..

Page 8: Underline "Life Hiscory”

Page 13; Underline "Reasons for Listing"

Page l4; Add lentic To the Glossary of Terminology

Page 17; Move °II. Recovery” to left margin

Pags 19; General comment: Having a legally binding long-term (>25
years) agreemeant would not seem To meet the "perpetual” standard.
That is, an agreemenct that ‘provides protection for 30 years should
not be considered adequate in regards to downlisting or daliscing a

species if threats return at the end of che agreement.

Page 19; Underline "Narrzacive Outlina for Recovery Actions Addressing
Threacs”

Pags 27; Add SEDUE and CES to the Clossary of Terminology

Page 30; lst paragraph: 2nd santance; ...securify as regards to land
ownership... )

Page 49; Underline “Glossary of Terminology"

If you have any questions regarding our recommendations or comments please

contact Arcthur Davenport at (619) 431-9440



- Rafersnce

Nicol, Kimberly, L. Sabrims, and C. Boehm. 1991. A discribuciom

survey of desert pupfish (Cwprinodon macularius) around the Salton
Sea, Califormia. Prepared for CaLifornia. Deparmmenc of Fish and

Game, Inland Fisheries Division.
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ASUNTO: COMENTARIQS AL PLAN DE RECUPERACION DEL “PUPFISH DEL DESIERTO”™ Cyprinoden
macularius. '

EL "PUPFISE DEL DESIERTO" Cyprinodon macularius BAIRD Y GIRARD IS UN PEZ PEQUERO
DE La FAMILIA Cyprinodontidas, QUE SE DISTRIBUYE AMPLIAMENTE Y ES ABUNDANTE
EN LAS PORCIONES DEL SUR DE ARIZONA Y SURESTE DE CALIFORNIA, ESTADOS UNIDOS,
ASI COMO EN IL NORTE DE BAJA CALIFORNIA Y SONORA EN MEXICO; SE SERALA LA EXISTEN-
CIA DE 3 SUBESPECIES, 00S UE ELLAS YA BIEN DEFINIDAS Y OTRA MAS EN ESTUDIO
(INDESCRITA), ESTA ULTIMA £S5 LA QUE SE DISTRIBUYE EN MEXICQ. Cyprinodon sacularius
QCUPA UNA GRAN DIVERSIDAD DE HABITATS, DESDE CIENEGAS Y ARROYOS HASTA PEQUENOS
RI0S ¥ LAS MARCENES DE GRANCES CORRIENTES; REQUISRE DE AGUAS SOMERAS CON SUSTRA-
TO BLANDO Y AGUAS CLARAS. S UNA ESPECIE CON UNA EXTRAORDINARIA HABILIDAD PARA
SOBREVIVIR 3AJO CONDICIONES EXTREMAS, COMO SON ALTAS TEMPERATURAS DEL AGUA,
BAJAS CONGENTRACIONES DE OXIGENO DISUELTO Y ALTA SALINIDAD, LO CUAL EXCEDE
LAS TOLERANCIAS PRESENTADAS POR OTRAS ESPECIES DULCEACUICOLAS. TAMBIEN SOBREVIVE
A L0S CAMBIOS BRUSCOS DE SALINIDAD Y TEMPERATURA, LO QUE ES LETAL PARA OTRAS
MUCHAS ESPECIES DE PECES.

LA INFORMACION INCLUIDA ZN IL PLAN DE RECUPERACION DPERMITE TENER UNA IDEA DE
TODOS LOS ASPECTOS QUE HAN SIDO TRATADOS EN EZSTA ESPECIE, LOS QUE ABARCAN DESDE
ESTATUS TAXONOMICO, DISTRIBUCION Y ABUNDANCIA, HISTORIA DE VIDA ZN LO REFERENTE
4 HABITAT, REPRODUCCION, CRECIMIENTO, ALIMENTACION Y HABITOS ALIMENTARIOS,
ASI COMO LA CO~OCURRENCIA TON OTRAS ESPECIES, Y UN ASPECTO MUY IMPORTANTE QUE
Y4 SE HA INVESTIGADC ES L0 QUE SE REFIERE A LAS RAZONES QUE HAN AFECTADO ©
HAN PROVOCADO LA DECLINACION DE LAS POBLACIONES NATURALSS DE SSTA EZSPECIE.

TL ASPECTO MAS IMPORTANTE QUE MANEJAN EN ZSTE PLAN DE RECUPERACION, SE REFIERE
A QUE LAS POBLACIONES HAN DISMINUIDO PRINCIPALMENTE DEBIDO A LA PERDIDA DE
HABITATS, A LA MODIFICACION DE LOS MISMOS, A LA CONTAMINACION Y A LAS INTERACCIO~
NES CON ESPECIES EXOTICAS CON LAS CUALZS COMPITEN POR ESPACIO, ALIMENTO Y POR
LAS QUE SUFREN DEPREDACION. ALGUNOS PUNTOS DE ZSTOS ASPECTOS YA SE HAN ESTUDIADO
¥ SLL0 .A PERMITIDO OBTENER MAYOR INFORMACION AL RESPECTO.

IN MEXICO SE REQUIERE PROFUNDIZAR EN EL ZSTUDIC DE LA DISTRIBUCION Y ABUNDANCIA
DE LAS POBLACIONES DE LA SUBESPECIE INDESCRITA QUE SE EINCUENTRA N EL RIQ SONOYTA
SN SONORA: ASI COMO LAS 0 Cyprinodon m. grgmus TANTO EN SONORA COMO ZN JAJA
CALIZORNIA.
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OTRO ASPECTO QUE REQUIERE DE ESTUDIQ ES EL CONOCIMIENTO GENETICO DE LAS MISMAS,
PARA DETERMINAR LA PUREZA GENETICA DE LAS POBLACIONES QUE SE EINCUENTRAN DISTRIBUI-
DAS FUERA DEL RANGO HISTORICO DE DISTRIBUCION, YA QUE ESTA SITUACION AMENAZA
LA RECUPERACION DE POBLACIONES.

L4

10S OBJETIVOS SENALADOS EN EL PLAN DE RECUPERACION INCLUYEN LA DESCRIPCION
DE LAS ACCIONES NECESARIAS PARA ELIMINAR LA PERDIDA DE POBLACIONES Y ISTASLECER
ACCIONES QUE EN LO SUCESIVO AYUDEN AL RESTABLECIMIENTO DE LA ESPECIE EN HABITATS
SZGUROS DENTRO DE SU RANGO HISTORICO DE DISTRIBUCION PROBABLE.

EL ALCANCE DE ESTOS OBJETIVOS ES MUY AMPLIO, YA QUE INCLUYE:

1) PROTECCION DE LAS POBLACIONES NATURALES DEL PUPFISH DEL DESIERIC.
2) RESTABLECIMIENTC DE LAS POBLACIONES DE ZSTE PEZ.

3) ESTABLECIMIENTS DE UN REFUGIO PARA LA POBLACION DEL "QUI’!‘OBAOU‘!!O_ PUPFISH"
(9_. a. aremus).

(ESTA SUBESPECIZ, NATURALMENTE, SOLO SI DISTRISUYE EN QUITOBAQUITO SPRING,
ARIZONA, ¥ AGCTUALMENTE SU ABUNDANCIA SE DESCONOCET PORQUE EL HABITAT HA SIDO
MODIFICADO PRINCIPALMENTE POR EL HOMBRE).

4) DESARBOLLO DE PROTOCOLOS PARA EL INTERCAMBICQ DE MATERIAL GENETICO ENTRE
POBLACIONES DE C. sacularius (EN ESTE PUNTO S IMPORTANTE ANALIZAR La PARTICI-
PACTION MEXTICANA.

MEXICO =S JOVEN =N EL CAMPO DE LA :NVESTIGACI_ON GENSTICA =N PECES, POCOS
SON LOS RECURSOS SUMANOS CON OUE CUSNTA IN ISTA DISCIPLINA Y ES AQUI DONDE
VALDRIA LA PENA ENCAMINAR MUCHOS ESFUERZ0S PARA SALIR AVANTE EN ESTE PUNTO
QUE ES DE GRAN IMPORTANCIA. ESTE VA A SZR SL PUNTO DE PARTIDA PARA LOGRAR
DETERMINAR LA DUREZA DE LAS POBLACIGNZS, POROUE DE ZLLA DEPENDE LA AECUPERA-
CION DE LAS MISMAS, ES DECIR QUE LA SSCUPSRACION SE AEALICT CON POBLACIONES
GENETICAMENTE PURAS QUE POSTERIORMENTIZ PERMITAN MANTENZR LOS NIVELES NATURA-
LES DE LA DIVZRSIDAD GENETICA).
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3) MONITOREOVY MANTENIMIENTO NATURAL, RESTABLECIMIENTO Y REFUGIO DE LAS POBLACIO-
NES.

6) DETERMINACION DE LOS FACTORES QUE AFECTAN LA PERSISTENCIA DE LAS POBLACIONES.
7) INFORMACION Y EDUCACION.

ESTOS SIETE PUNTOS CONFORMAN LAS TAREAS QUE SE LLEVAN A CABO EN ESTE PLAN,
CADA UNA DE ELLAS TIENE UN APOYO FINANCIERO; EN ZSTE PLAN SE INVOLUCRA A LAS
INSTITUCIONES EDUCATIVAS, CIENTIFICAS Y GUBERNAMENTALES DE AMBOS PAISES.

LAS ACCIONES DENTRO DE ESTE PLAN DE RECUPERACION ISTAN ENFOCADAS DE LA SIGUIENTE
MANERA: EN ESTADOS UNIDOS SE DARA ZNFASIS A LOS HABITATS RELATIVAMENTE PEQUEROS
Y AL ESTABLECIWIENTO DE REFUGIOS PARA LAS POBLACIONES, MIENTRAS QUE EN MEXICQ
LAS ACCIONES ESTARIAN ENCAMINADAS A LA PROTECCION DE TIZRRAS PANTANGSAS Y GRANDES
EXTENSIONES OCUPADAS POR EL PUPFISH DEL DESIERTO" Y OTRAS EZSPECIES NATIVAS.

LA PROTECCION DE LA TIERRA Y AGUA IN LA CUAL SE DISTRIBUYE ESTA ESPECIE =S
MUY IMPORTANTE.. WUCHOS DE LOS HABITATS EN LOS OUE SE DISTRIBUYE LA :ESPECIE
(POBLACIONES SILVESTRES) PRESENTAN DPROBLEMAS POROUE SON TIERRAS DE PROPIEDAD
PRIVADA, PRINCIPALMENTE SN SONORA Y 3AJA CALIFORNIA, MEXICT, EN DONDE SE OBSERVA
LA MAYOR DESPROTICCION DE LOS UABITATS, POR LO QUE PARA UN MANEJO ADECUADO
DEBEN ENCONTRARSE LOS MECANISMOS APROPIADOS PARA ADQUIRIR LAS TIERRAS Y CON
ELLO PROTEGER LOS HABITATS NATURALES DE ESTA ESPECIE. OTRO ASPECTO QUE ST CONSI-
DERA ES EL DEL ABASTECIMIENTO DE AGUA, UN MAL MANEJO DE ESTE RECURSO AFECTA
CATASTROFICAMENTE IL HABITAT DE ESTA ESPECIE, DEBEN IMPLEMENTARSE UNA SZRIE
DE MECANISMOS, QUE INCLUYAN ASPECTOS LEGALES DE PROTECCION DEL AGUA, EN CUANTO
A SU USO Y MANEJO Y ESPECIFICAMENTE DEBE ESTUDIARSE CASO POR CASO PARA DE ZISTA
MANERA PARTICULARIZAR EN ESTOS ASPECTOS (TIERRA Y AGUA).

EL PLAN INCLUYE LA PROPUESTA DE ZXTENDER LA RESZAVA DE LA BIOSFERA
«21 PINACATE™ PARA INCORPORAR A ELLA LOS LUGARES EN Los QUE
SE DISTRIBUYE ESTA ISPECIE =N EL AIO SCNOYTA. =S IMPORTANTE QUE  INVESTI—
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GADORES MEXICANOS ESTE INMERSOS DENTRO DE ESTA PROPUESTA, Y QUE SE REALICE -
LA IMPLEMENTACION DE_LOS PLANES DE CONSERVACION ¥ MANEJO DE LA ESPECIE.

ESTE PLAN DE RECUPERACION DE LA ESPECIE Cyprinoden mscularis ES UN CLARO EJEMPLO
OE 10 QUE SE_ PUEDE-HACER SOBRE EL WANEJO, RECUPERACION Y MANTENDMIENTO DE UNA
ESPECIE, EN LA COAL’SE HAN PERDIDO POBLACIONES NATURALES. ES UN PUNTO DE REFEREN-
CIA A SEGUIRY PARA OTRAS ESPECIES OUE SE ENCUENTRAN EN IGUALES CONDICIONES O
PEOR AUN;”NOS MUESTEA LA DNPORTANCIA OUE TIENE EL QUE SE CONOZCAN L0S DIFERENTES
PARAMETROS BIOLOGICOS Y ECOLOGICOS DE UNA ESPECIE, COMO SON LA DISTRIBUCION,
ABUNDANCIA, REPRODUCCION, ALIMENTACION Y OTROS ASPECTOS REFERENTES A LAS RELA-
CIONES nm:nmpvc:szcm INTRAESPECIFICAS.

s
s

EN MEXIOO, GAAN PARTE DE LA INVESTIGACION EN PECES SE HA ENFOCADO HACIA LAS
ESPSCISS CON APROVECHAMIENTO PESQUERO, PRINCIPALMENTE. MARINAS, DEJANDO DE LADO
A LAS DPEQUENAS ESPSCIES FUNDAMENTALMENTE DULCEACUICOLAS; DE AHI QUE EXISTA
UN GRAN DESCONOCIMISNTG 3I0LOGICO Y SCOLOGICO DE LOS PECES. ACTUALMENTE S2
TIENEN IDENTITICADAS LAS AREAS IN LAS CUALES LOS ENDEMISMOS SON ALTOS, SIENDO
LAS QUE EN PRINCIPIO REQUIEREN DE MAYOR ATENCION EN LG QUE SE REFIERE A IMPLEMEN
TAR MECANISMOS DE PROTECCION.

COMO ES CASO DEL "DESERT PUPFISH* EM MEXICO SXISTEN VARIOS, (EJ: LAS ESPECIES
DEL VALLE DE MEXICO) Y ASI ST PUEDEN IDENTIFICAR VARIQS CASCS. .

PODRIAN FORMULARSE SLANES DE RAECUPERACION COMO ZI. QUE NOS OCUPA, L0 EZLIMENTAL
ES CONTAR CON LA TNFORMACION OQUE NOS PERMITA HACER ESTO. ANTERIOAMENTE St SENALO
QUE AUN SE TIENEN CIZRTAS CARENGIAS SN LO QUE A RECURSQS HUMANOS SE REFIERE,
Y GENTE ESSPECIALIZADA EN EL MANEJO DE TECNICAS GENETICAS. SE CONSIDERA QUE
SON ASPECTOS QUE S PUEDEN IR COMBATIENDG Y RESOLVIENDO. ES NECESARIO ADEMAS
ESTABLECER MECANISMOS Y REGLAMENTACIONES QUE NOS DIRIJAN HACIA LA  PROTECCION
Y MANEJO DE LAS ZSPECIES.

as/M/?t’/W/acs.
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SUBJECT: COMMENTS TO THE "DESEZRT PUPFISE" RECOVERY PLAN Quoripodon
macularius.

The "Desert Pupfish* Tvoprincdon Maqulariug 3aird and Girard is a
small f£ish of the Cyprinodontidae family, it is distributed
extensively and abundant in South Arizonma, South Zast of
California, and the United Staces, as well as in the north par: of
Lower California and Sonora iz Mexice; it i known the existence of
three sub-species, two of then are already well defined and the
other one ig being studied (nou-described), this last one is
distributed in Mexics. p i lives in a great
diversity ¢of habitats, from swampé and streans o small Tivers and
banks of large flows; it requires shallow waters witk soft
substrafiis dnd clear water. It L& a species with great ability %o

T gurvive under.extrenme conditioas, sucl as Righ water temperaturs,

low cobncentration cof dissolved oxygen and high salinity. fThis
exceeds the tclerances presented by other swest water species. It
also Sufvives to.sudden changes of salinity and temperature, which
is lethal for many othexr species of f£igh. )

The informatics inecluded in the recovery plan provides an idee of
all the aspects treaved of this specie, which ars Zrow a taxonomic
scacs, distributicn and abundance, life history in references <o
habitae, reproductien, growtl, Iesding and feeding hakits, a8 well
as gg-oscurvence (relatiomsBip) with other species. Ancther very
{pportant aspect that has been investigated ig the redsons that
nave affected or caused the decrease of natural populations of the
species. :

The most imporeant aspect handled in this Cecovery slan is that the
populations have decreased zainly because the lost of habitats, its
nedification, contaminaeior and the interaction with exotie gpecies
cemeesing for space, $00d and for the ones guifering depredation.
Some of these aspecss have alrsady SHeean studied and it has alloved
to gbtaina more information about isk.

A deeper study is required iz Mexico to determine the distributica
and abundance of the sub—-specias men-described population found in
che Sonovta river in Soncra; as well as Cvprinodop W, gremuys in
Scnore and lLower California.

Anotler aspecT that requizes study is gesetics, to determine the
genetic purity of the populations distributed cutside the hlstoric
distributicon Tange, bacause this situatiom is & threat &t the
recovery of populations.

The outlined objectives in <he recovery plan include <he
degeriprion and necessary actions te eliminate ~the loss of
populacions and to establish actions that will help in the future
to re-establish the sgicies in secure habitats within 2Rheir
histeric range of prodable dis==ibution,
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The significance of these objectives is extensgive, iacludiag:
1) Protection of the natural Deser: Pupfish populations.
2) Re-~establishment cf these £ish populations.

3) cgtablishnent of a refuge for the "Quitobaquite Fupfish" (L. Z.
sxegus) populaticn. .

(This sub-specie im only distributed in Quitobaquite Spring,

Arizona and, at present, the abundance is unknown because the

habitat has been modiflied mainly by men).

- -
R E k4

4) Develop protocels to exchange genetic macerial™ among &.
pagzlapiuvg populations (omn this point it is important to analvze
the Mexican participation. . N
Mexico is young in “he genevic investigation fleld of £ish, the
Ruman resources are scarce. It 1s necessary ts inplement the fozce
te further progress in this important area. This is going to be
the starting point to determine the purity ef the populations.
Theixr secovery depends on genetically puTe populations that later
will allow =8 maintain the aatural levels cZ genmetic diverzity).

S) Monitoriag and matural maintenance, re—establishment and refuge
of the populatlicens.

6) Detarmine factors that affect the persistence of populazions.
7} Information and educatien.

These 7 ints are the tasks carried on ia this-plan, each one 2as
£igancial suppore. Educational, scientific and government
instisutions frcem both countries are involved ia this plasn.

The acticons within the recovery plan are Zocused as follows:
Emphasis to the relatively small habitate and the establishment of
refuges for the populaticn will be given emphasis in the United
States. Ia Mexico, the actions would be aimed towards the
protection of swampy land and large sXtensicas cccupied by the
"Desert Funfish? and other native species.

The protection of the land and water in whick <this species is
distributed, is very impervant. Many of the habitats in wiaich the
specles is distributed (rural populations) presant problems because
they are privats owned lands, mainly in Soncra and Lower
California, Mexico, where the highest unprotected habitar is
located. ZSecauss of this problem and in order to develop an
adequata management, theres is a need to Zind the appropriace
mechanisms for the acquisition of the lLands and then %o protect the
narural habitats of tlis specie. Another aspect considered ls the
water supply. A bad management of this resource has deadly eflects
on this specie‘s habitat. A series of mechanisms must be
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implemented, including legal aspects for water Protection, {5 use
and management, and specifically, case by case must be studied o
be able to individualized on these aspects (land and water). )
The plan includes the proposal tc extend the biosphere reserve.of
"El Pinacate™ to incerporate the locations in which this specie is
distzibuted in the Sonoyta river. It ls important that Mexican
investigators get fully involved on this proposal, and imelement
the plans for conservation .and management of the specie. = ...

forip it

. g

-t

- It
This recovery plan of the specie Cvprinodon macularis is a clear —-_
example of what can be done tirough managenment, -Tecovery mand - =
maintenance of a specis, of which zatural populations have beern ——
'lost. This ls a relerence point £o follow for sther.specles-under——
the same or’‘worse conditions. It alsc shows the importance-of -
recognizing the different bioclegical .and ecological paramaters, °
such ag distributicn, abundance, reproductica, feeding, and other -
aspects - in reference to the inter-specific and intra-specific
relationships.

In Mexico, the majority of the 2ish investigation has been focused —~
towards the“--species for =Zishing exploitatien, mainly coagtal

| , puttizg aside the small species basically of sweet water -
babitats; this is why thers is great biological and -acclogical -
ignorance cvoncerning this fish. At the moment the areas in which
the endemic are hign are ldentified, and these are Sie ones “hat

- require more attention iz reference to implementation of mechanisms

of protection.

There are -s;"vo;u. cases like the "Desert Pupfisk” in Mexico '~
(Ezample: The species in the valley of Mexica). Several cases
like this one.can be idegtified. . - A

3 . - -

More fccovcry' plaim could be made, but it is essjer.tial 28 ::aJu

adequate information available <that will allow 28 do iz.. -
Previously, it was zentioned that thera ig-s=ill-a-lack of human™ ~
rTesources and specialized pecple on <he xmanagement .of gemetic
techniques. It is considered that these aAspec®s can be resolved.”

In addition, it is necessary to establish mechanismg and -
requlations that will direct towards the protection and mapagement™ -
of the species. . . s

- e P I
- = 25 T
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STATE OF CAURORNIA—THE RESOURCES AGENCQY
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DEPARTMENT OF FISH AND GAME
1416 NINTH STREFT

P.0. 10K 90209

SACRAMENTO. CA 94244-2090

(916) 633-7664

‘Mr, Gilbert D. Metz

August 12, 1993

ting Field Supervisor
Arizona Ecological Services Field Office
U.S. Fish and Wildlife Sexvice
31616 West Thomas Road, Suice 6
Phoenix, Arizona 85019

Deaxr Mr. MetCzZ:

This responds to your February 2, 1993 request to raview the
draft recovery plan for the deserc pupfish. Our couments are as
follows:

Page & Secopd full varagrach: The second senteunce soould
»sad "The Salton Sea...and irrigation dralns.--"- Records of
pupfisn are from drains Tatier than canais.

Page 7 Last SIragrack- Populations of pupfish in irrication
drains are mot mentiomed, yet their numbers are significant (see
enclosed report). Nope of the definitions on page 48 adeguatel
describes their role in the recovery of the species. Pupiisa in
the drains are apparently self-sustaining in an arcificial
environment im whica the only management on their benalf is
modification of drain maintenance techniques. Although awkward
=0 classify, an adminiscrative *niche® for these populactions
should pe assigned and drain populationms should be adcérassed
throughout the report (e.g. page 1 discugsion of "zaturally-
occurring populations”® and page S3 (see below]). :

Page 8 Line 3: "Salt Creek Stace Recreation Area” sioould be

deleced. It is -he same as Salton Sea Stace Recreation Area.
W: The last sentence should read "In

the Salten Sink, pupfish now survive only as remnant populactions
in tributary streams, a few shoreline pools, and several :

. Aerial application of pesticides
and direet runoff ‘rom agricultural fieids may aiso affect
pupfish populations in the drains.

page 29 Specifications: "Major® and "minor® vegetation
removal snould pe defined.
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Page Two
Page 30 Second maracrapn: The second sentance should read
"pupfish scocks...among habicat types withipn each reaion,..."
Page 33 Task S5: While we support the recommended level of

population and habitat condition monitoring, recsent (13886 to
present) staffing levels, workload and budgetary constraints
rarely allow us to monitor biannually. Typically, all
populacions are monitored annually.

Page 30 Task 5.0 Other: Include The Nature Conservancy
(TNC) and czhe Califormia Department of Parks and Recreacion
(CDPR) since they maincain refugium populations.

o 3 7. ha=: Include TNC and CDPR.

Page 33: Include agricultural <&rains?

. 9
Reserva: This consists of an artesian well and two earthen
ponds. Sach pond overilows into a short stream, approximacely
0.25 mi and 1.0 @i long, respectively.

We appreciate the opportunity tq comment on this recovery
plan. Shouid you have any guestions.régarding our commencs,

please contac: Ms. 3etsy 3olster ac (S16F 355-7115 or 1701 Nimbus

wad, Suite C, Rancho Cordova, Califormia 55870.
Sincerely,
Ck?&m/
3ovd Gibbons
Director

Bl
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