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* Crenichthys — Springfish ’

* Empetrichthys - Poolfish



Nevada Rivers

* 500 Km wide
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Extensive Carbonate Aquifer
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Drying and divergence

 Pleistocene lakes and tectonics

e Desertification

W present playas
and lakes
[[] Pleistocene lakes
o |=*7 7 Pleistocene drainage
EC % packrat middens
cores OL-90/1+2
& 0L 84/B ;
@ marine records s

g sokm
L

1160 118° 1179

FIGURE 1.—Index map showing Owens Lake and Owens River drainage system in southeastern California and
locations of marine cores along the California margin. B = Bishop, C= Crowley Reservoir, HC = Hot Creek, I =
Independence, LP = Lone Pine, LV = Long Valley, T = Tinemaha.

Bradbury and Forester 2002



Water Use and Disturbance

Potential to further diminish habitat
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Tamura-Nei sequence divergence
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Allodontichthys hubbsi

A. polylepis

A. tamazulae

A. zonistius
r— Ilyodon furcidens

I whitei

Xenotaenia resolanae

Alloophorus robustus

— Chapalichthys encaustus

* Phylogeny — relationships -

¢ pardalis

Ameca splendens

Xenotoca variata

* When diverged and paleo inf

Xenoophorus captivus
Xenotoca eiseni

—— X. melanosoma

Z. quitzeoensis

Zoogoneticus tequila

Goodea atripinnis
— Allotoca catarinae

A. diazi

A. dugesi

A. goslinei

A. maculata

A. regalis

G. multiradiatus

Girardinichthys viviparus
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Hubbsina turneri

Skiffia bilineata

r 8. francesae

LS. multipunctata

8. lermae
Ataeniobius toweri

—
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—— Characodon audax
— (. lateralis

 Crenichthys baileyi
C Empetrichthys latos
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Differences of US Goodieds

* Empetrichthinae
— Egg layers, no pelvic fins, no split anal fin
— Closest to Characodon

www.Goodeiden.de copygi’ght: J. C. Merino

PAHRUMP POOLFISH
Zoogoneticus quitzeoensis Empetrichthys latos

©Tomelleri



Crenichthys

e 2 species (nevadae and baileyi)
* 5 subspecies

— Morphometrics and genetics
— Connectivity

— Crenichthys nevadae

— Crenichthys baileyi albivallis
— Crenichthys baileyi thermophilus
— Crenichthys baileyi grandis
— Crenichthys baileyi baileyi
— Crenichthys baileyi moapae

Las Vegas, NV



Railroad Valley Springfish

* Crenichthys nevadae




Railroad Valley Springfish

e Habitat




Preston White River Springfish

* Crenichthys baileyi albivallis




Moorman Springs Springfish

* Crenichthys baileyi thermophilus




Hiko White River Springfish




Hiko White River Springfish

* Habitats — Blue Link Spring and Crystal Spring




White River Springfis

 Crenichth



Moapa White River Springfish

* Crenichthys baileyi moapae
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Moapa White River Springfish

* Crenichthys baileyi moapae




Empetrichthys




Empetrichthys

 Two Species (One extinct)
e 3 Subspecies (Two extinct)

— Empetrichthys merriami _

— Empetrichthys latos

Las Vegas, NV
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Empetrichthys merriami

* Occurred in Big Spring, Ash Meadows
* Extinct




Empetrichthys merriami

* Niche Overlap — Mollies and Pupfish




Empetrichthys latos latos

* Occurred in Manse Spring, Pahrump, Nevada

Deacon, 1964

" 1942, Robert R. Miller



Empetrichthys latos
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Shoshone Ponds 1972  Extirpated 1974
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Spring Mountain Ranch 1983
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E. latos — Spring Mountain Ranch

* One large lake, a dammed spring

e > 15,000 individuals
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. latos — Corn Creek

* Extirpated by crayfish
 Built a 2-chambered tank
e <100 individuals
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E. latos — Shoshone Ponds

* Three existing and one extirpated populations

* Approximately 6000 individuals
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Abnormal Coloration




Other Native Species - Prehistoric




Other Native Species - Modern




Management

* Alien Species Removal
 Habitat Restoration
e Refuges
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Alien Species







Habitat manipulation
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Habitat Restoration




Habitat Restoration




Habitat Restoration




Thank You




