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INTRODUCTION 

MANY YEARS AGO Snyder (1917) described the isolated basin occupied 
by Owens River in eastern California and gave an account of its fishes. 
He recognized four species, three of which he believed to be identical 
with species in the Lahontan basin to the north, whereas the fourth 
was identified as Cyprinodon macularius of the Colorado River basin 
to the southeast. subsequently, the Cyp~inodon of Owens Valley was 
described as an endemic species, C. radioszls (Miller, 1948: 87-99); its 
near extinction and recovery were recently treated by Miller and 
Pister (1971). For some time it has been known that two other kinds 
of Owens Valley fishes, a minnow and a sucker, are also restricted to 
the basin. T h e  faunal relationships of the fourth species, Rhinichthys 
oscz~lus, remain to be determined. 

High endemism of the fauna is correlated with its isolation from 
that of surrounding drainage systems (Miller, 1948: 18-20; Hubbs and 
Miller, 1948: 77-78). T h e  zoogeographical implications of the Owens 
River fauna have been treated by Miller (1946) and are discussed 
further here. T h e  interconnected pluvial lakes of the area have been 
mapped and discussed most recently by Morrison (1965). 

Gila bicolor snyderi, new subspecies 
Owens T u i  Chub 

Figs. 1 4  

Rzltilus symmetricus (non Baird and Girard)-Gilbert, 1893: 231 
(Owens Lake only; description). 

Siphateles obesus-Snyder, 1917: 203-204 (counts and measurements). 
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FIG. I .  Giln bicolor snydcri.  .,Z. holotypc, $ . 105.5 m111 S.L.; B, paratype, 
L'ICIXIZ 133006, 9 .  71 mnl S.I.. 

SiphotclCs sp.-Hubbs and Miller, 1948: 80 (Long Valley). 
Giln n.sp.-Miller, 1969: 1 13 (c-lepletion). 

DIAGNOSIS.--A representative of the subgenus Siphnteles (pharyngeal 
teeth uniserial), differing frorn other subspecies of Gilo bicolor (Girarcl) 
in having: pharynge;ll arches with a strong shield at the posterior encl 
of tlie anterior lilnb (Fig. 2, A and R); the scale (Fig. 3, A) typically 
with a weak or no basal shield ant1 wit11 lateral as well as apical (rarely 
a few l~asal) radii, the total numher of radii varying from 13 to 29; 
the dentary deep bclow the sul~vertical ascending process with the 
gnathic ramus strong ancl evenly c u r ~ ~ e d  and the thin, elevated ridge 
of the (lentary little flared away from the median (Fig. 4, A ancl B); 
ant1 usually frorn 10 to 14 gill rakers, 7 anal rays, and from 52 to 58 
la teral-line scales. 

T\7~~s.-Holotype,  UMMZ 141858, an adult male 105.5 mm in 
standard length (Fig. 1, A) from an irrigation canal and ditches about 
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8 ini. S of Bishop near Keough Hot Springs, Inyo County, California, 
1 September 1942, R. R., R.  G., and F. H. Miller. Taken with the 
holotype were 17 paratopotypes, UMMZ 140411 (22-139 mm). Addi- 
tional paratypes have been examined as follows: UMMZ 65309 (63, 
25-61 mm), Owens River at Laws, Inyo Co.; UMMZ 124842 (81, 
18-89 mm), western head spring in Fish Slough about 10 mi. N of 
Bishop in Mono Co.; UMMZ 133006 (44, 47-120 mm), same locality; 
UMMZ 140403 (95, 21-73 mm), same locality; UMMZ 132151 (536, 
34-126 mm), drainage ditch 5.4 mi. S of Big Pine, Inyo Co.; UMMZ 
132158 (5, 28-57 mm), Bishop Creek just N of Bishop, Inyo Co.; 
UhSMZ 133010 (32, 19-96 mm), Hot Creek, tributary to Owens River 
in Long Valley, Mono Co.; UMMZ 133098 (61, 20-84 mm), same 
locality; UMMZ 140399 (557, 15-109 mm, incl. 12 cleared and stained), 
same locality; UMMZ 132153 (7, 25-104 mm), feeder of Hot Creek at 
Hot Creek Rearing Station (Calif. Dept. Fish and Game) T. 3 S, R.  

FIG. 2. Dorsal and lateral aspects of left pharyngeal arches of two subspecies 
of Gila bicolor. A, B, G. 6. snyderi, UMMZ 189883, 9 ,  180 mnl S.L., Owens R. below 
Crowley Dam; C, D, G. 6, obesa, UMMZ 174438, $ ,  185 mm S.L., Pyramid L., 
Nevada. 
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1;1c. 3. Scalcs froni mid-5idc of t ~ v o  s~rl)spc.cics of Giln hirolor. A. G .  0 .  snv(irri, 
l~bt ; \ tZ  133006, 9 ,  00 111111 S.L., wcstcrn liead s l ~ r i ~ ~ g ,  Fish Slough, California; B, 
G.  b. ohc~sa, UMMZ 124873, 9 ,  00 Innl S.L., Hunil)oltll R.  near I,ovelock, Nevada. 
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28 E; UhllMZ 133101 (1, 92 mm), N Fork Bishop Creek, Inyo Co.; 
UMMZ 140406 (45, 31-40 mm), irrigation ditch from Owens River, 
3.2 mi. N ol Bishop, Inyo Co.; UR/IR/IZ 160947 (178, 47-134 mm, incl. 
3 cleared and stained), Whiskey Creek at mouth in Crowley Lake, 
Mono Co.; UMMZ 189640 (10, 55-137 mm, incl. 1 cleared and stained), 
Hot Creek, tributary to Owens River below gorge near bridge, Mono 
Co.; UMMZ 189883 (12, 36-180 mm, largest is skeleton), Owens River 
about 0.5 mi. below Crowley Darn, Mono Co.; SU 133 (1, 62.7 mm), 
Owens Lake, Inyo Co.; SU 4270 (4, 118-153 mm), Lone Pine, Inyo Co.; 
SU 4273, 4322 (51, 23.4-66.9 mm), Morton's Slough, near Independence, 
Inyo Co.; SU 4813 (6, 25.9-62.6 mm), Morton's Slough, Independence; 
SU 23043 (37, 52.7-1 17.4 mm), Owens River, Laws, N of Bishop, Inyo 
Co. 

DESCRIPTION.-Body lorm and coloration are shown for a mature 
male ancl an immature fenlale (Fig 1, A and B), the latter illustrating 
well the distribution and abundance of melanophores. The  diagnostic 
features ol the scale (essentially rounded at base and with lateral radii) 
ancl the shape of the pliaryngeal arch and dentary are illustrated and 
compared with its closest relative, G. b. obesa (Girard) (Figs. 3 and 4). 
Counts of scale radii ancl proportional body measurements appear in 
Tables 1 ancl 2, respectively. 

Scales were examined from 30 fish, from 65 to 139 mm S.L., from 
four different localities (2 in Owens Valley and 2 in Long Valley). 
Total radii vary from 13 to 29 (Table l) ,  with lateral radii (weak to 
well developed) on all and the basal shield lacking on 20, weak on 8 
and well developed on 2. 

T h e  pharyngeal dentition varies as follows: 0, 5-4, 0 in 18 and 
0, 5-5, 0 in 3 from two localities. T h e  teeth have a well developed 
grinding surface. 

Vertebrae (including 4 for the Weberian apparatus and counting all 
centra) vary as follows: 37 (I), 38 (27), 39 (24), 40 (l), based on four 
samples from Owens Valley, two from Long Valley, and one from 
Owens River below Crowley Lake Dam. 

Gill rakers (total on first arch, including rudiments) vary in 223 as 
follows: 9 (2), 10 ( l l ) ,  11 (52), 12 (85), 13 (48), 14 (23), 15 (2), avg. 12.09. 

Fin-ray counts vary as follows: dorsal, 7 (9), 8 (345), 9 (8) in 362, 
avg. 8.00; anal, 6 (4), 7 (297), 8 (42), in 343, avg. 7.11; pectorals (both 
fins), 14 (9), 15 (37), 16 (152), 17 (182), 18 (52), 19 (8) in 440, avg. 16.58; 
pelvics (both fins), 0 (2), 7 (3), 8 (71), 9 (379), 10 (39) in 494, avg. 8.89. 

Scale counts vary as follows: lateral line, 52 (7), 53 (5), 54 (lo), 
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TABLE 1 
NUMBER OF SCALE RADII I N  TWO SUIISPECIES OF Gila bicolor 

--- -- - . - - - - -. 

Number ol Scale Radii 

Subspecies 7- 0- 12- 15- 18- 21- 24- 27- N Range Mean 

8 11 14 17 20 23 26 29 

o besa 2 14 11 3 30 7-15 11.50 
~ n y d e r i  3 7 4 8 6 2 30 13-29 20.43 

55 (lo), 56 (9), 57 (14), 58 (8), 59 (3), 60 (S), 61 (3), 62 (3), 63 (O), 
64 (1) in 76, avg. 56.25; dorsal origin to lateral line, 11 (I), 12 (30), 
13 (31), 14 (ll),  15 (3) in 76, avg. 12.80; anal origin to lateral line, 7 (I), 
8 (31), 9 (35), 10 (5) in 72, avg. 8.61; pelvic insertion to lateral line, 
6 (4), 7 (24), 8 (39), 9 (7), 10 (2) in 76, avg. 7.72; predorsal scales, 28 (6), 

FIG. 4. Lateral and  lr~esial views of lcft illandiblcs of two suby~ecies of Gtla 
bicolor. A, B ,  G. 0 .  snyderi, UMMZ 189883, 9 ,  180 111111 S.l,., Owells R. below Ckowlcy 
Dam; C, D, G. 0.  obesa, UMML 174438, $ ,  185 Inn1 S.L., Pyialllid L., Ncvada. 
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TABLE 2 

M C ~ S I I ~ ~ I ~ I ~ I I ~  Holotype 6 Males 7 Fe~nales 

St;~~rtlan-d length, mm 105.5 51.4-105.5 (84.8) 70.5-135.5 (93.3) 
Pretlorsal length 537 520-546 (534) 531-558 (540) 
Prcl~clvic length 534 5 17-51<) (535) 1516-554 (538) 
Anal origin to caudal base 310 307-330 (315) 285-320 (302) 
Body, greatest tleptll 2'14 282-21)s (290) 26(i-322 (298) 

FVitltll 176 158-176 (169) 168-193 (180) 
Heirtl length 298 279-298 (290) 279-300 (2Yl) 

I)cl>tli 198 195-206 (199) 194-205 (199) 
Wi t l t l~  179 167-182 (175) 164-179 (169) 

C a ~ ~ t l a l  ~ > c d u ~ l c l c  length 217 "10223 (214) 19I)-225 (209) 
Least tlel~tli 136 125-143 (1 35) 120-134 (126) 

Snout length 82 66-83 (77) 62-83 (74) 
01 l,ir length 56 53-84 (63) 49-75 (63) 
IJl>l>cr jaw lengtli 87 76-87 (84) 67-90 (82) 
Mantlible Icngrh 112 101-1 12 (108) 101-1 16 (109) 
Moulli width 76 61-78 ,(73) 58-82 (70) 
I~rtcrorl,ital, bony width 86 70-00 (84) 74-92 (83) 
Suborbital width 42 3 1 4 2  (36) 3 1 4 4  (36) 
1)ors;rl fin, depressed length 242 221-260 (237) 194-216 (208) 
Pcctoral fin length 199 186-228 (200) 143-174 (163) 
Pelvic fin Icngtll 178 155)-181 (173) 134-151 (144) 
Mitltllc cautlal rays, length 14(i 144-163 (152) 121-141 (131) 

1Holotyl)c i~lclr~tled \\.it11 tllc 6 malcs. Based on  UMMZ 133006 (1 $ ,  5 Q Q ) ,  140403 
(1 g), 140411 (3 $ $ , 2 Q 0). 141858 (Ilolotype). 

29 (9), 30 (lo), 31 (8), 32 (9), 33 (12), 34 (lo), 35 (5), 36 (O), 37 (I), 
38 (2) in 72, avg. 31.79; around body, 48 (I), 49 (I), 50 (3), 51 (3), 52 (8), 
53 (lo), 54 (8), 55 (IO), 56 (Il), 57 (8), 58 (4), 59 (4), 60 (1) in 72, avg. 
54.56; and around caudal peduncle, 26 (3), 27 (5), 28 (12), 29 (17), 
30 (22), 31 (9), 32 (4) in 72, avg. 29.29. 

In life the new subspecies is dusky olive above and whitish below, 
will1 blue and gold reflections along the side. There is considerable 
gold on the side or the head, often strongest along the margin of the 
preopercle. Some specimens show a slight wash of yellow about the 
bases of the paired fins. The  fins are generally washed with olive-brown 
or retldish brown, the pelvics and anal becoming pale posteriorly but 
lacking a definite whitish border. No red was noted in the axils of 
paired fins or clsewllere on the body. This subspecies is not sharply 
bicolored as is G. b. obesa. 
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(;OMPAKISONS.-T~~~ new subspecies is most readily distinguislled 
froin other forills of Cila bicolor by tlle presence of lateral radii on 
tllc sc;~le corribiried ~7itl1 the rou~ltletl or weakly sllield-shaped scale 
11;lse (Fig. 3, A). I 'he  preponderance of 7 anal rays ant1 the 8-rayed 
dorsal fin also will separate it from all but the Lahontan tui chub, 
Cila b. obcsa. In  tlle upper parls of East Walker River near Bridge- 
port, just north ol the Mono Lake hasin (UMRIIZ 133113, 140373-74, 
140389-total, 18 specimens), that subspecies sllows its closest approach 
to G. b. snyderi. Here tlle anal rays are typically 7, there may be from 
1 to 3 lateral radii on the scale, ant1 its Ij;rsal sllielcl may be weak; Ilow- 
ever, there is almost no  overlalj in tot;rl nu~nber  of scale radii. The  gill 
rakers of tliese populations of (;. 6. oOc.sn ;ire sonlew1l;rt more nmnerous 
(12-16, usually 14) th;in in G. h. s,lydcri, but in otller parts of tlle 
L:lllont;rn hasin (the range o f  G.  11. oDes(r) tlic gill rakers may be fewer, 
as in snydel-i (e.g., Eishop Creek, Elko Co., Nevada, UMMZ 141523, 
10-15 in 192, avg. 12.61; see Iluhbs et A, 1973). The  close re- 
seml~lance of snytleri to tlle East Walker River pol~ulations of obcsn 

is to be expected since slly(1cl-i was probably tlerivetl from a population 
of tui chril, in tllc Lahont;~n basin ant1 the Rritlgeport area is tlle 
geograp1lic;~lIy nearest region of tllat Insin that is known to contain 
oOe.rr~. In tlle Pit, Kla~nat!l, ant1 C:oll~mbi:~ River basins, populations 
oS Gila birolor typically have 9 dorsal ant1 8 rays ant1 from 45 to 
51 lateral-line scales (original data), counts that I-c;~tlily tlistinguisll 
thein from G. b. sliyderi. 

7'11e I\~lollavc River Si;f,hntclcs 11:rs been accortled full species rank for 
many years but is here rcg;~rdetl 21s a subspecies, Gila Oicolor n~ol~a-ifelz- 
sis (Snytler), since I have not been able to tliscover cl~aracters that will 
sep;r~-ate it specific;~lly fro111 a11 populations of Gila Dicolol- in the La- 
Ilontan basin. I t  is easily distinguislled Srorn (;. b. snyderi by Ilaving 
~yl)ically 8 ;rn;rl rays, usually 10 pelvic rays, 18-29 gill rakers, :und a sc;rle 
wit11 no lateral radii, 6-12 apical ratlii, and the base strongly shield- 
s11;rped (Hubbs and Miller, 1943: 364, 375, 111. I). 

Examination of collections of Cikl birolol- from Crowley Lake and 
its tributaries m;lcle during the past decade reveals t11;lt the Owens tui 
cllul, has hybridized with the L,al~ontan tui chub, which gained access 
to tllesc waters through bait use I)y ;~nglers. 

E l -u~or~ocu . -~ ' he  new chub is nainetl in memory of John Otterbein 
Snytler, who pioneered in researc.hes on fresllwater fishes of western 
North America. 



Catostomz~s f zrmeive?~tris, new species 
Owens sucker 

Figs. 5-9 

Co to~totrl ?is ~rc??(~?.i~/.\-Snytle~-, 19 17: 202-203 (counts and measure- 
nlen ts, Owens River; abundance). Sllapovalov, 1941 : 443  (likely that 
the Owens River forin is "sul~specifically or even specifically distinct" 
from C. nrrnnri~i.7). Vestal, 1043: 5 3  (.June Lake). 

Cotostomt/.c sj).-Hubl~s, H~~l,l,s. and .John5on, 1943: 47-54, fig. 6, pl. I, 
fig. la, pl. VII, fig. l a  (Santa Clara Kiver basin, wliere introtluced; 
hyl1ritli7ation with P ~ ~ ~ o . F ~ P I / s  s~??fn(~??or).  hliller, 19-16: 49 (O~vens 
River entlemic; derivation). Hu1111s ant1 AIiller, 1951: 300 (Owens 
River I~asin). Miller, 1969: 1 14 (listed). 

D~~\csosrs.-iI model-a tely coltrse-sc;~letl species of Cn tosto??? ?is (sub- 
genus Colosto?~ trs) with 10 t1ors;ll rays, usually from 55 to 58 1ater;d-line 
sc;~les, a tlusky a l~do~nen  tliat is most evident in nuptial males, a11 of 
~vl~icli  lack a rccl Iatei-;tl stripe, tlie mantli1,le with the ascentling process 
of the clentary abruptly elevated al~orre the rnantlibular shaft wllich is 
shorter than it is in C. tnhoensis (Fig. 6), the pharyngeal arches mocler- 
i~tely Ileavy (Fig. i ) ,  and the tripus broad anti with its articular process 
rather far back, narrow-based, ancl bluntly pointed (Fig. 8). 

Frc;. 5 .  Cntosto~rrirc frtr~reiucniris. .-I, liolotypc, 1,rcccling $ ,  212 mm S.L.; l3, 
Ixiratypc, UhIXfZ 140307. $ ,  137 mnl S.L. 
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FIG. 6. Lateral and mesial views of left mandibles of two species of Catosto~i~zts. 
A, B ,  C .  f fcfr~eiuent~is ,  UhIMZ 151667, $ ,  364 111111 S.L., June  L., California; C, D, 
C. tahoe~zsis, UblbiZ 174437, 9 ,  365 111111 S.L., Pyramid L., Nevada. 

Typ~s.-Holotype, UMMZ 191571, a breeding male 212 mm S.L. 
from Hilton Creek (Fig. 5 A), tributary to Crowley Lake, Mono County, 
California, 29 June 1952. Three ripe to spent females, UMMZ 165011, 
320-322 mm, wele taken with the lxolotype. Additional paratypes are: 
UMMZ 124837 (1, 156 mm), upper spring of Hot Creek rearing ponds, 
Mono Co.; UMMZ 124838 (6, 20-29 mm), tributary to Owens River 
1.5 mi. N and 2.25 mi. MT of Laws, Inyo Co.; UMhlZ 124840 (51, 20-105 
mm), western head spring of Fish Slough, ca. 10 mi. N of Bishop; 
UMMZ 132146 (2, 55 and 143 mm), Owens River just above .4berdeen; 
UMMZ 132150 (215, 60-270 mm), drainage ditch in Owens Valley 
5.4 mi. S of Big Pine; UMMZ 132152 (215, 19-190 mm), feeder of Hot 
Creek at Hot Creek Rearing Station; UMMZ 132155 (9, 32-55 mm), 
Owens River at Laws; UMMZ 132157 (55, 23-55 min), Bishop Creek 
just N of Bishop; UMMZ 133005 (1, 75 mm), western head spring of 
Fish Slough; UMMZ 133009 (16, 20-31 mm), Hot Creek, Mono Co.; 
UMMZ 133093 (2, 179 and 204 mm), Sabrina Lake near head of Bishop 
Creek; UMMZ 133096 (11, 19-39 mm), Owens River ca. 6 mi. S of 
Big Pine; UMMZ 133099 (7, 18-113 mm), N Fork Bishop Creek 2 mi. 
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FIG. 7 .  Ventral views, anterior and posterior, of left pharyngeal arches of two 
species of C~tostonitts. A, I3, C .  fumeiz~entris, and C ,  D, C.  tahoensis; same data as 
in Fig. 6. 
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from Owens River; UMMZ 134678 (123, 21-50 mm), irrigation ditch 
ca. 8 mi. NE of Bishop; UMMZ 140397 (18, 27-137 mm), spring tribu- 
tary and most westerly distributary of Hot Creek, ca. 5 mi. N of 
MThitinore Hot Springs; UMMZ 140401 (13, 46-69 mm), most north- 
westerly spring head of Fish Slough; UMMZ 140404 (171, 20-53 mm), 
irrigation ditch from Owens River 3.2 mi. N of Bishop; UMMZ 140407 
(19, 23-54 mm), irrigation ditch from Owens River 3.7 mi. N of Bishop; 
UMMZ 140409 (298, 22-91 mm), irrigation canal and ditches 8 mi. S 
of Bishop; UMMZ 160949 (32, 180-350 mm), TVhiskey Creek at mouth 
in Crowley Lake, Iblono Co.; UMMZ 165010 (697, 11-337 mm), Whis- 
key Creek, tributary to Crowley Lake; UMMZ 181667-S (3 skeletons, 
364-406 mm), ~ 3 n e  Lake, Mono Lake Basin (introduced); UMMZ 
189882 (36, 20-58 mm; 1 skeleton, 260 mm), Owens River ca. 0.5 mi. 
below Crowley Lake Dam. 

DESCRIPTION.-Body form and coloration are shown in Figure 5. The  
diagnostic features of the mandible, pharyngeal arch, and tripus are 

FIG. 8. Dorsal view of left tripus, antclior end up,  of two species of 
Catostoinus. A, C ,  fumeiventris, and B ,  C. tahoeizsic.; samc data as in  Fig. 6. 



No.  (i(i7 Ne-iu F i s l~es  f7om Owens R i u c ~ ,  Califor?zin 13 

illustrated in Figures 6-8. Ploportional ineasureinents are presented 
in Table 3. 

Fin-ray counts vary as follows: dorsal 9(5), 10(69), 11(7) in 81, 
avg. 10.02; anal 7(31); pectorals (both hns) 16(5), 17(19), 18(22), 19(4) 
in 50, avg. 17.50; pelvics (both fins) 9(6), 10(43) in 49, avg. 9.88; caudal 
18(25). 

~'ROPORTIONAL MEASUI<I.>ITN TS, I N  THOUSANDTI-IS OF STANDARD 
LENGTH, or: CNLOSLOI?II~S fll~~leivenlrisl 

-- - - .. -- . . 

Meas11 rclncnt Holotype 10 Males 10 Fenialcs 

St;rutl;i~.tl length, IIIIII  212 
Prctlorsal 508 
1)orsal origin to occiput 330 

T o  caudal base 534 
I'repclvic 561 
Anal origin to caudal base 253 
I3otly, gi.eatest depth 217 

Widt 11 158 
Cautl;tl l>etlunclc, length 151 

1.casL tlcpth 97 
HC;I(I 1~1lgt11 237 

l)cl)tl~ 155 
Witltli 162 

Inte~.orl)ital, bony width 87 
Sll01lt Icngth 111 
Orbit I(,ngtll 3 1 

1.ilxi. ovcrall width 75 
Ovcl-all length 54 

I s t h ~ n ~ ~ s  width 53 
S~~borl,ital, flesliy width 74 
1)orsal [in, depressed lcngtll 259 

I3asc 158 
Anal Iln, dcprcased length 24 3 
Caudal Gn Icngth 149 
l'ecto~.rl fin Irngth 221 
Pelvic fin lcngtli 186 

Scale counts vary as follows: in lateral line 66(1), 67(1), 68(0), G9(2), 
70(1), 71(0), 72(1), 73(2), 74(2), 75(9), 76(8), 77(8), 78 (7), 79 (3), 80 (2), 
81(1), 82(2), 83(0), 84(0), 85(1) in 51, avg. 76.06; dorsal to lateral linc 
15(1), 14(13), 15(10), 16(1), in 25, avg. 14.44; anal to latcral line 9(1), 
10(1 I), 1 l(13) in 25, avg. 10.48; scales around caudal peduncle 25(8), 
2G(1 I ) ,  27(2), 28(2), in 23, avg. 25.91; predorsal scales 36(3), 37(2), 38(6), 
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39(6), 40(3), 41(2), 42(2), in 24, avg. 38.75; postdorsal scales 25(3), 26(7), 
27(6), 28(4), 29(3), 30(2), in 25, avg. 27.12. 

Gill rakers (total on first arch, including rudiments) 24(1), 25(6), 
26(11), 27(5), 28(1), in 24, avg. 25.96. 

Vertebrae (including the TiVeberian coinplex as four) 44(2), 45(20), 
46(28), 47(6), 48(1), in 57, avg. 45.72. 

In life the new species is mostly slate-colored and is often dusky 
across the abdomen, especially in nuptial males, with weak blue re- 
flections on the sides. Occasionally an individual inay be alillost a 
uniform blackish slaty-blue. T h e  paired fins show a wash of dull olive 
and the median fins (in some) have a faint was11 of dull i-ecldisll ainber. 
There is no  trace of a red stripe on the sides of nuplial males. 

LARVAL AND JUVENILE STAGES.-On 29 June 1952, near tlle mouth of 
IYhiskey Creek (tributary to tlle soutl~western arm of Crowley Lake in 
Long Valley, Mono County), 697 prolarval to juvenile suckers (UMI\/IZ 
165010) were collected by Carl L. and Laura C. Hubbs and E. P. Pister. 
The  following observations are condensed from detailed notes by 
Dr. Hubbs, whose terminology of early developmental stages (Hubbs, 
1944) is used. Brief comparison is inade with postlarvae of Cotosto?t7~1~ 
con~n-rersoni (Stewart, 1926) and Cntosto~t~zrs  mar~oche i l z t s  (Macphee, 
1960). 

There are 679 prolarvae to postlarvae, 11-17 min T.L., one of wllich 
is a teratological specimen (11 inm long). Of these, the prolarvae (with 
yolk the full length of the gut) rneasuretl 11 or 12 inin; most of those 
12 inrn long had fully transformed into postlarvae (Fig. 9, A and B). 
Transforination to the juvenile stage occurs between 19 and 22 mm; 
1 juvenile, 25 mm long and showing no trace of the preanal fold, was 
taken. The  larvae abounded in Whiskey Creek in quiet sedgy margins 
and little backwaters. A clellse concentration of them occurred in one 
lateral recess about 45 cm deep, 45 cm wide, and 75 cm long (at right 
angle to bend in creek), where most of the sample was taken in one 
dip of a handkerchief. 

Developmental events in postlarval largescale suckers have been 
detailed by Macphee (1960: Table 1). T h e  median fin fold that vir- 
tually encircles the trunk and tail (Fig. 9) disappears in the following 
sequence: the anal-caudal, dorsal-caudal, and pre-anal segments. In 
C .  flrmei-oentl-is all three segments are still retained at nearly 18 mm, 
with no  trace of pelvic fins although the anlage of these fins (a small, 
structureless bud) may be present at about 17 mm. In  both C. com- 
1?7ersoni and C .  ?nacrocheilzts, the pelvic fins appear (as buds) by 15 or 
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FIG. 9. Lateral and dorsal views of postlarvac of Catosto rn 11s fli?nei-c~entris, 
UMMZ 165010, 12'hiskc). Cr., tributary o f  Crowlcy L.. California. A, R,  12 ninl total 
length; C, D, 17.5 mnl T.L. 

16 mm, and rays are present between 16 and 18 inm. Pelvic fin rays 
were noted in C. fumeiventris at about 21 mm but probably appear 
earlier since no specimens in the 18-21 mm size range were obtained. 
T h e  other fins develop later in the new species than in C .  com~nersoni 
in wllich Stewart reported the dorsal fin to be "defined" at 9 mm, the 
anal fin well tleveloped at  18 mm when the caudal fin is well forked. 
This would seem to indicate a faster growth rate in the white suckor. 
Toward the end of the postlarval period, at  a standard length of 16 
or 17 mm, the caudal fin rays have become quite well developed, the 
dorsal rays next best, then the anal, pectoral, and pelvic rays. By 21 
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1111~1, well into the transitional stage toward the juvenile, the fin rays 
are all developed. 

There is a heavy concentration of pigment, making a black canopy, 
over the anterior part of the gut, and this black curtain is extended 
backward more narrowly oIser the posterior two-thirds of the gut and 
on the lower surface of the whole urosome. Extending backward from 
the dorsal band and froin this posterior ventral band there is a inore 
or less distinct clouding of pigment over the rudimentary developing 
caudal rays. 

At the size and time of transformation between pro1arI.a and post- 
larva, there is a rather sudden increase in the inelanophores. Colnmonly 
there is an increase on the lo~ver side of the head, before many con- 
spicuous ones form elsewhere. These on the lower side of the head 
usually appear first about the chin, and, frequently as a single melano- 
phore on either side, at about the lower angle of the pi-eopercle. I n  
both prolarva and postlarva there is usually a black inark comprising 
several melanophores just behind the base of the pectoral fin (Fig. 9, 
A and B). These inelanophores are Inore superficial than those above 
the gut, but sometimes seem to grade into that series. 

C O M P A R I S O N S . - C ~ ~ ~ S ~ ~ ~ ~ L ~ S  fzlrneiuent?.is is probably most closely 
related to the Tahoe sucker, C.  tnhoensis Gill and Jordan, a species 
rvitlely distributed in the Lahontan basin to the north of Owens Valley. 
I t  can be readily distinguished from that species by its life colors 
(breeding male not bicolored, without red lateral stripe so prominent 
in tahoensis, and with dusky abdomen) and by the configuration of 
the mandible, pharyngeal arch, and tripus. In addition, the new 
species usually has fewer than 80 (rather than more than 80) scales in 
tlle lateral line. Comparison with the species of Cntosto7nzrs in the 
Colorado River basin shows that C. fzln7ei71e7ztris is not closely related 
to any Catostomz~s south and east of the Owens River Basin. 

E ~ u ~ o ~ o c u . - T h e  Owens sucker is named fzlmeiuentl-is from the 
Latin, genitive, fz~rnezls, meaning smoky, and ventel-, belly, in reference 
to the smoky or dusky-colored abdomen. 

ZOOGEOGRAPHY 

The  fish fauna of Owens Valley is noteworthy for its paucity (only 
two minnows, one sucker, and one killifish) and for the absence of 
trout (Salmoj, common to the north and west of the area. Although 
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Scllreck and Bellnke (1971: 996) speculated that the golden trout of 
California may have gained access to the Kern River via "annectent 
waterways between the lower Colorado River basin, Death Valley, and 
Owens Valley," which would require that tlle trout of Owens Valley 
were subsequently eliminated by some natural catastrophe (unex- 
plained by them), there is no evidence that trout ever existed in the 
Owens River basin. Available fossils, dating from late Pleistocene to 
at least early Pleistocene and perhaps late Pliocene (5 sites: illohave 
R. basin, Pluvial L. Searles, White Hills, near Owens L., and Mono 
basin-see Miller, 1965: Fig. 1, lor 3 of these), reveal only representa- 
tives of tlle same families (Cyprinidae, Catostomidae, Cyprinodontidae) 
lound in tlle Death Valley Systein today. 

There is evidence, however, of dual invasions of the Owens River 
basin. Tlle genus Cypl-inodon, known today only to the east and south- 
east of Owens Valley, and represented in Death Valley (in the Pli- 
ocene?) by Cypl-inodon b~ .ewi~(~di t i s  Miller (1945), obviously was derived 
from an ancestral form in the area now occupied by the lower Colo- 
rado-Gila River basins. In contrast, both the chub (subgenus Siphcltelesj 
ancl sucker, and likely tlle dace (Rhiniclz thys osczil~r.r), originated from 
the north in what is now the Lahontan Basin. No Recent or fossil 
member oE the subgenus Siphnteles is known farther south than the 
Great Basin (Miller, 1946; see Morrison, 1965: Fig. 1, for basin 
boundary). 

Mono Basin was part oE the Death Valley System (Putnain, 1944: 
P1. 2; klorrison, 1965: Fig. 1). In  1965 Carl L. Hubbs and I traced the 
outlet into Adobe Valley (which contained a pluvial lake that over- 
flowed into the northern arm of Owens Valley). Lithoid tufa from 
tlle highest sharply marked beachline of Pluvial Lake Mono, only 
slightly below this outlet, lias been dated as 21,900-+ 600 years before 
present (Hubbs et al., 1965: 92). This shoreline has been correlated 
11y Putnam (1949: 1295-96) with the Tioga glacial stage of the adjacent 
Sierra Nevada, ancl Putnain correlated the actual outlet level of Lake 
Mono with the older Tahoe glacial stage. Mono Basin has been fishless 
since historic time; perhaps the eruption of the Mono Craters, formed 
subsequent to the overflow stage of Lake Mono, destroyed the fish 
fauna by a deluge of volcanic ash (Miller, 1946: 49). The  detailed 
history of I~ydro~graphic connections and fish movements into and out 
of the Mono Basin would probably provide the explanation of the 
selective nature of this filter (excluding Salmo, Cottzls, and certain 
other Lahontan fishes), but this history is yet to be deciphered. 
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