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ROBERT R. MILLER :

; . Jaws Uiiequal‘ the lower one projecting. Bo
of ov1duet swollen but'n :formmg a-distinet pouch about the anal fin
i in Fundulus). Dorsal and anal fins plaeed far back on the body, the
: finserted direetly under or slightly behind the dorsal. Dorsal with 9 1
: rays anal with 10 to 15. ~Pectorals set low, but with- 9 vertical bases;
- 15 to 20 rays. Pelvic fins absent.  Caudal fin: truncate or rounded
S 16 to 23 prmclpal rays. Preopercular pores usually 14 (13 to 16 s
korb1tal pores 8 (7 to 9), and mandlbular pores 8 (6 1o 8) (Tables XX
TLhe tubercular—shaped molar teeth and the greatly enlarged up
: ilbert, 189 L 5) are the most dlstlnetwe

‘PS —-Durmg the course of its elasmﬁeatlon ‘this
'asmgned to 3 dliferent families by various autho‘

lthys m the C g| 1tidae: Garman (1895 19, 116) retamed ;E’
tmchthys in:this famﬂy, concludmg that it is ““allied to Fundulus
the e eompressed species.” Jordan and Evermann (1896 : 63

¢ f followmé' Gill (1894 : 115), stlll put all of ‘the eyprmodonts in 1
~ but used the na Poeellndae Later, Jordan (1923: 158), fol

Eigenmann (1920), regarded E’mpetmchthys and Orestws (a sup

P similar genus of the High Andes) as the only members of a distine

the. Orestudae ‘Recently, Jordan, Evermann, and Clark (1930: 1
~erected a separate family, the Empetrichthyidae, for the sole reeept

L E’mpetrwhthys Myers (1931:10) placed Empetrichthys in the su

_Fundulinae of the family . Cyprinodontidae, eoncluding)tha,t. Empet
..appears to have nothing to do with Orestias.”’

E’mpetmehthys probably originated from Fundulu,s, as was S

by Garman. The fossi] evidence -also supports this view for th

- Valley species, F'undulus curryi (Miller, 1945 316—19 Fig. 1),;

have been strikingly like Empetmchthys .

. The nearest living relative of Empetrichihys is Cremchthys

Valley (Hubbs 1932) and the White River basin in eastern Nev

and Miller, 1941). Each of these genera retaing primitive fea

with specializations. - Both probably arose from an ancestral st

< dlﬁered from Fundulus primarily in the lack of pelvie fins. -

HABITAT ~Desert ‘warm springs, frequenting. the deeper hole
'~ uncommon in shallow spring-fed ditches or marshy areas.
TYP\E“SPECIMEN.—-After my work on’ this genus was com]
amined the 6 speciments of Empetrichthys merrigmi in the U
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Museum and found that the type (= holotype) was not 50 labeled 7
nd Evermann (1896 667) incorrectly designated . the type as ..
0. 46101, This j Jar contains 3 specimens, 41 to 58 mm. in stand-

th none of which is the type; that specimen was ﬁgured and “so
v Gilbert (1893: PI. 5, Fig. 1). In the jar contamlng U.S.N.M.
2, however, I found the specimen figured by Gllbert and removed
he other 2 specimens in this jar.  The type may now be correctly
d as USNM No. 131151 a-large female 67 mm. in standard '

Empetmcktkys merriams Gllbert
L (Pl Xand XI)
es ds present only in. Ash Meadows (Map 3) of th Amargosa
ge, where it is rare. - Over the 6-year perlod (1936-42) during
llected in this region, “only 22 specimens have been ‘tdken,
made special efforts to obtain greater numbers Myers and
ed 3 in 1930. - Over the same 6- -year perlod 3861 specimens’
don nevwdenszs and 515 of- the cyprlmd Rhmwkthys osculus
bert were secured in- Ash Meadows. =~
ens of E. merriami were collected from 5 separated sprmgs
ws; namely Deep Spring, Eagle Spring; Point of Rocks Spring
g) Forest Spring, and Hidden Spring (Map 3). According
ov (1941: 445), the type locahty is Kings Spring. The largest
from a single spring, 13, came from Deep Sprmg, where
odon nor Rhinichthys is particularly common. = E. merrigmi
eper springs, where it dwells near the bottom A deseription
' these springs has been glven under: the account of Cyprmo- :
s mionectes (pp. 48-52, 56). : '7
atic characters of merriami are discussed i detall in eonnees " T
description of the new species, latos. ‘
A deep-bodied, heavy-set species of Empetnchthys with a -
d predorsal profile, a large, deep head, a rather narrow mouth,
le, and 29 or 30 seales in the lateral series. .- The sides are
ratherlrregular lateral band (Pls. X and XI) The anal rays :
14.
bé some Tocal dﬂferentlatlon in'the populatlons of the different
erial now available is insufficient to determme whether
ions are s1gn1ﬁcant

Empetrzchth ys Iatos, new speciés

. (Pls: X and XI) - :
hthys has been regarded as a monotypic genus. - Gilbert
is dlsposal only 6 specimens from Ash Meadows and 1

S8
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es are. marked by a narrow ax1a1 streak

: hlch i falnt to obsolescent in E. l CoNCaVUS: The an
. usually number 12 or 13 ‘ g
' COMPARISON ~ Empetmchthys latos “differs from . merrmmt, ithe:
other known specles of“the: genus, prlnelpally in mouth structure, h
. shape and color pattern (Pls. X and X1), . In merriami the head constr
abruptly in the preorbital region so that the 2 sides of the snout slope'm
edly toward: the tlp of ‘the mandlble As a result of this constrictio

. “mouth:is: narrower - In-latos the sides -of -the head- are-almost par

- the way to the. t1p ‘of the mandible, and the mouth is consequently broa
When the ‘mouth is forced open, as with a pair of forceps, the ho
gape s definitely evident in merma,mt, but is almost eliminated in

‘The bones of the premaxillaries and mandlble are much Weaker an

- firmly connected in latos. : :

2 In merriami the predorsal region is broadly convex - The change in
~of the predorsal proﬁle takes place: farther forward so that the head is d
than it igin latos.  The be 5 also thlcker in merrigms. The d

1n olor pattern between the 2 spemes are well shown in Plate X. In

nlar the narrow ax1al of latos contrasts W1th the dlsrupte

- band of merriami. ‘ &

The large difference in head depth and operclélength between -m
and la,tos can be’ expressed by a character index in 'which these mie:
ments, expressed in thousandths of the standard length are added to
(Table XXXII) :
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: TABLE XXXII : :
CHARACTER INDEX TOR HEAp DEPTH AND OPERCLE LENGTH N
Two SPECIES OF Empetrichthys :

ndex was derived by adding together the depth ‘of the head and the length of
e,-expressed in-thousandths of the standald length The sexes are comhmed

Locality ' Character Index :

and Form o Range (Ave ) o No. i
372496 (391)" e o1
382-413 (396) 90
383451 (202) | 19
372-426, (398) i ol 80 T
UM i 414449 (431) Sl a3

1ES. AND “BECOLOGY.-~The 3 subspecles of Empetrwhthys la,tos ‘are:
in order from south to north The main sprlng pool ont Manse
§ selected as the type locahty because the populatlon of E. latos
here and the natural eondltlons of that spring appear least likely
usly altered by man. Empetmohthys is the only fish native to
go) Valley Tts comparatlve abundance there may be largely due to
mpetltlon :

rogy.—The name latos, from Za,tus and o0s, refers to the w1de
the new spee1es

Empetnchthys latos Iatos, new subspemes

, . (PLXT) : : e
The holotype has been designated in the desenptmn of the
here are.143 paratypes, U.M.M.Z. No. 140489, 15 to 48 mm, long,,
th the holotype at Manse Ranch, and 34 paratypes, U. M.M.Z. No.
to 50 mm. Tong, collected by R. R. Miller and Alex . Calhoun »
1938 from the. outlet of the main sprlng pool :
GNOSIS AND COMPARISONS —A gubspecies of E. latos characterlzed
ively short distance between “anal origin and caudal base. In
cter the males of E. 1. latos show little or: mo pverlap with ‘the
ither . 1, pahrump or E. l. concavus; in the females the values
l1ght overlap. - The comparatively short-distance between the
nd the caudal base appears.to be influenced. by the moreipos-
n and the short basal length of the anal fin. The head depth
 males, and the width of the preorbltal is broader i in both sexes
5¢ 2 subspec1es and the snout is longer than it is in concavus.
mgth of the anal fin is shorter, but overlaps the ﬁgures for the
bspecies. The caudal fin of latos is much shorter than it is in - ‘




ROBERT R. MILLER‘

HABITAT ——The main sprmg pool at Manse Ranch is: about 50 fee
at the head 10 feet wide at the outlet, and 60 feet long.: Ttis 1t
deep and has a 8ilt bottom. The water is erystal clear and chalky blu
deep hole near the center of the sprmg On October 5 1942 ve
) oted was th1c water cress,,

. The temperature of thezmaln 51
- 0ver a perlod of 26 years ig

Empetrzchthys Iatos pabrump, new subspemes

: : (PI XI)
TYPES ——-The holotype, an adult female, 35 mm. long; was selned b‘ R
and F H.‘ lller from the: marshy overflow of a spring-fed diteh-on Pah
‘ 'Raneh 6 miles northwest of Manse Ranch, in Pahrump Valley, Nye Co
i Nevada; U. M.M.Z. No. 141856 ‘One hundred and forty-two parat
UMM, Z No. 140490, 14 to 36 . long, were taken with the holotype.
DIAGNOSIS AND OOMPARISO '

: : , “F¥otn co%ca/uus ity readﬂy

rated by the much shorter and ‘more nearly truncate eaudal fin- (Pl

In the léngth of the anal and caudal fins pahrump is somewhat interm

~between latos ‘and concavus. 1t also appears to be intermediate in-
pattern; but the Daleness is very probably influenced by the clay and
bottom over Whleh the sample was colleeted The head 18 only very slig

concave e G S ;
_HABITAT.;The 2 main springs on Pahrump Ranch, which rise a

east of the prinecipal ranch houses are used extensively for irriga

nti recently he northern sprlng contamed native fish life, but -
d by dredgmg in 1941, and only a few carp ‘were: obsel

1942, The southern spring still harbored a few fish in 1942,

S ctober of that year most of the populatlon of pwhrump was ina m
o 'area about 200 yards from the souree of ‘the southern Spring, As sk




C RINODON’I‘ FISHES ‘OF THE- DEATH VALLEY SYSTEM . 105 7

over a. 26-year perlod the temperature of the spring sources 1s‘

ut 25° 0. (24.7° C.'to 25.0° C.); that of the outlets varies o

d s usually less than 25° C.: _
kGY ~—This subspemes is named pwhrump after the valley m, ,
found and more partleularly for Pahrump Ranch wh1eh is the
se type loeahty : : ;

Empetncbtbys Iatos concavus, neW Subspe(ues
- (PLXI) : :
—The holotype is an adult female, U. M M Z No. 141857 39 mm &
as collected by R. R.and F. H Miller on October 5::19492, in'a -
yeraft Ranch; about one-halfmile north of Pahrump Ranch;
ey, Nye County; Nevada. Thls sprl g is naméd on a map
n Warlng s report (1920) Twenty-six paratypes, UMMZ :
to0 40 mm. long, were collected with the holotype. - :

SIS A D COMPARISONS: A subspec1es of Empetmchthys latos most o

mg E. L pwhmmp, from which it differs chiefly in the muchl
more nearly rounded caudal fin. The rays along the upper.
yeders of this fin are deﬁnltely shortér than they are ineither

tos (PL XI).  The profile between snout and occiput:is most
cave in this Subspemes The anal fin of concavus is longer than

Lmp, especially in the female, and much longer than the anal -

In the males the snout, is shorter and the body is deeper than
subspemes (Table XXXIII). The cheek is deeper than it is

) The axial streak is generally finer and mueh o

nous than it is in the other 2 subspecnes, and in ‘some specimens
s it is obsolescent. i ‘ L :
I, latos COncavus Was collected on Raycraft VRanclhl from the

, The temperature of the spring on 0ct0ber 9, 1942 >
‘shghtly warmer than were the springs on either Manse or Pah-
The water in the spring pond and outlet was clear but easily

e Of a bottom of silt and trash. Vegetatien noted in 1942 -was
Typha, and grass. The current in the spring was ‘slight, but
the outlet.  The depth of water was nof over 1} feet. The
isted ‘of low banks willows, and meadowland. Aeeordlng to
76) this spring has a flow of about 10 gallons a minute.

Ys - was not eommon perhaps because introduced carp were

Y.~ The new subspemes i named concavus. in referenee to the
cawty of the top of the head. :
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TABLE XXXIV

- GYPRINODONT FISHES OF THE DEATH VALLEY SYSTEM

7 }' FIN—RAY Counis 1. Empetrichthys latos AND B, merriami -

‘Dorsal Rays

10

11

12

M +5y

=60

18
124

C15

46

44
19

70

915 | 11.33%.04

12

13

‘14

61
37

5
103

2:

38

29

20
87

7

15

e e 1B

e1s | 1287405

11,39 .06
17 11.26.% .08
96| 11.28%.10

96 | 11.00+.14

313 | 1298+.07
76 | 12:33%.08
26 | 12.85.09

30 | 1383+.15

Peetoral Rays

15.

16

17

18

19

17
32
28
7

10

106 -

- 88
22

216

15

70
16
2

88

12

1 88 117.004£.13"

" Caudal Rays

16

A7

18

19

20

21 | 22

23

201 | 17.35+.05
137 | 1687%.05
52 | 1650+.08

390 |- 17.07+.04

e

24
14

5
43

30
16
7

53

31
25
11

o7

100 | 19.23+.11
64 | 19836415
24| 1917% 8

188 | 19.27+.08

1012422
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AND K. merriami

No.:

pahrump.

I: ‘conecavi

G e Total
i ‘Ash-Meadows .
L Amerriami

14

. i
39
19

9 [

. Piedbtsal Seales -

26 | 27

“Pahrump Valley .| | R ol
1 latos coobolar|ee |26
L: pahrump kS : 171212
27l CONCAVUS i 4094 b 1:
~ -~ Total 4ot |as 554315 2| 1
~ Agh Meadows - o ‘ :
T erTiam e e 0 0 . 2

r‘ér'én'ce ofPedune_le Sealeg-=t

20| 21 22} 23

- ‘Pahrump Valley i : R
~ ol latos . y 11 9. 37
lopahrump:. 2 11 44

1. eoneavus 18

99
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: i TABLE XXXVI
HEAD-PORE COUNTS AN Empetrwhthys latos AND. E; mermamv,

Preopereular Pores

14 | 15

86
59
25

o | 2

PreotbitalPores |

8.

91
66
26

,13

) Ralph G Miller; in: August, 1940, and with my- supervision
ed on by him since that time. During the field work in 1942,
rogress of the experiments ~ The results for the 3-year perlod

and general mdlcatlons of the work can. be briefly presented
1r ose of thls Work is to determme Whether dlﬁerences Whleh

ed strongly 1ndlcates that many of the characters are




