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Na'ruf'al H|s1'or'y and Managemenf of
Mohave Tui Chub

Steve Parmenter, COFG August 15 2007
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tui chubs In general

® Siphateles bicolor

e western Great Basin minnow

e omnivorous, schooling, fecund
¢ long-lived

e broad physiological tolerance
e many are endangered
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Historic Distribution
Of Mohave tuil chub
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MASS HYBRIDIZATION BETWEEN TWO
GENERA OF CYPRINID FISHES IN
THE MOHAVE DESERT,
CALIFORNIA

CARL L. HUBBS AND ROBERT R. MILLER
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4.  Lowest pool of Deep Creek, photographed by Laura C. Hubbs on Septem-
ber 1, 1934, when the entire fish population was removed and preserved for
the analysis of the natural hybrids




Hybridization between Cyprinid Fishes 349
TABLE 1
RELATIVE NUMBERS OF Gira orcurrir, HYBRIDS, AND SIPHATELES
MOHAVENSIS BEFORE AND AFTER THE GrEAT Froop or 1938
General locality Numbers Percentages
and years Gila | HyBriDs | Stphateles | Gila | Hysrips | Siphateles
West Fork, Mohave
River
1934, 1937 (A) ... 22 16 78 19.0 13.8 67.2
1939, 1940 (B) ... || 1,401 82 102 88.4 5.2 6.4
Change in percent-
age (B—A) ... 69.4 | — 8.6 — 60.8
Hybrid index .. .. 60 i
Deep Creek
1934, 1937 (A) ... 862 135 518 06.9 8.9 34.2
1939, 1940 (B) ... 317 10 8 04.6 3.0 2.4
Change in percent-
age (B—A) ... ST.7T - 5.9 — 31.8
Hybrid index . . .. i 63 s
Mohave River near
Victorville
HLE 5 Qe (121) S
1934, 1937 (A) ... 2 AN 35 5.4 o
1939, 1940 (B) ... 332 28 40 83.0 7.0
Change in percent-
age (B—A) ... 77.6 ?
Hybrid index . e 7




PHYSIOLOGICAL RESPONSES OF A NATIVE AND
AN INTRODUCED DESERT FISH TO
ENVIRONMENTAL STRESSORS!

DANIEL T. CASTLEBERRY AND JOSEPH J. CECH, JR.
Department of Wildlife and Fisheries Biology, University of California,
Davis, California 95616 USA

Fish sizes (X + 2 sg)t

Number
of times Standard
pinned Mass length
Fish species first* (2) (mm)

Mojave tui chub 4.0 + 0.7 61 + 4
Arroyo chub 4.2 0.7 61 £ 4

* The two species’ scores were significantly different from
equal (P < .05, sign test).




Q. So, what do these fishes need in life?

A. Isolation....and water!
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Importance of Genetic Variation

 Fitness declines with inbreeding

 Persistence of species depends in part upon fitness

e Maintaining evolutionary potential allows
adaptation to changed conditions (=remain fit)




Example: Florida Panther

Declined to 60-70 individuals

10 % heterozygosity vs. ~45% In western US
Cowlicks, kinked tails and low fertility

5 females introduced from Texas

25 F1 offspring lack mutant phenotypesand
appear more robust WS LS
Population tripled In size




Example: Devils Hole

Thomas M. Baugh

An exposed aquifer surface in SW Nevada, with and
endemic fish.

World’s smallest range for a vertebrate.

1973 Landmark Supreme Court decision limited
groundwater extraction & affirmed ESA.

Unexplained population decline from 400 to 80
In 6 year period ending 2006.

Spring 2007 population Is 24.

Phote courtesy of James Deacon


http://www.death-valley.us/article107.html

Genetic Questions

* Are Mojave River populations hybrids not?

« How much variation exists within and among
MTC populations?

e Are there past or continuing
losses of diversity?




Samples

Non-destructive fin clips
PCR Amplification

4 refuge MTC populations + river + arroyo

48 samples / site



Microsatellites are non-coding loci with a
short tandem repeating sequence:

... CTATCTATCTATCTATCTATCTATCTATCTATCTA......




microsatellite DNA

-Selectively neutral / rapid evolution

340bp

-Bi-parentally inherited |
B 300bp

-Co-dominant

- Variable: 65-90
alleles/taxon, at 6 loci

200bp

- Detect subtle variation among populations



Genetic Purity and Subspecific Status
of the Mohave Tui Chub

Submitted by: Bernie May (Director), Jeff Rodze

Genomic Variation Laboratory

d Jeremy Agresti

Submitted to: gfiriment of the Navy

ngineering Field Activity-WEST
Naval Facilities Engineering Command
900 Commodore Drive

San Bruno, CA 94066-2402

of Agreement: N68711-97-LT-70025

Duration: June 19, 1997 to September 30, 1997



Genetic Diversity

TN

POP CC CL LT MC

INAQN) - 410) 62 (6) ST() 34(1)
RECL  0.67+0.12 093006 088+0.09 0.56+0.17
M+CL 061012 070+0.13 0.64+0.15 0.65+0.15

H" 0.54 0.61 0.59 0.41




Population divergence
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Loss of genetic variation In
Mohave tui chub

Mohave tui chub occur In 4 populations

2 populations are robust; 2 are depauperate
Inbreeding and genetic drift

Possible “extinction” spiral

Reversible through managed immigration
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Recommendations

 Use both Lake Tuendae
and China Lake to found
additional populations

e Exchange individuals
among populations—and monitor.

* Investigate the role of hybridization in species
replacement—can these species coexist?
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