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56a-c) simple, sometimes eroded. Aperture 
near-ovate, sometimes sharply angled 
above; apertural plane slightly tilted relative 
to coiling axis. Inner lip thickened, mod­
erately reHected, usually slightly separated 
from body whorl. Outer lip thin, ncar­
straight. Umbilicus chink-like. Protoconch 
surface wrinkled (Figs. 56a-c). Teleoconch 
often with weak spiral striations, particu­
larly on upper whorls. 

Operculum (Fig. 56d) thin, paucispiral, 
with 2.5-3.0 rapidly expanding whorls. 

Brown-black melanic pigment dark on 
snout and posterior edge of"neck," variable 
on central portions of sides of head/foot; 
sub-epithelial pigment granules prominent 
in latter. Mantle roofepitheJial pigment Iyp­
ically uniformly dark brown_black. 

Radular (Fig. 57) formula: (5-7)-1-(5-7)/ 
1-1, 3(4)-1-5(6),24,22-27 (from two pop­
ulations). Cenlral looth relatively square­
shaped; central cusps elongate, basal cusps 
smail, basal process highly excavated. Ce­
phalic tentacles covered with sparse, irreg­
ular patches of hypertrophied cilia , rarely 
forming short tracts. Penis (Figs. 51d, 58) 
considerably longer than wide, moderately 
thickened. Attachment area broad, with rest 
of narrow length coiled in tight, clockwise 
fashion. Papilla small, conical, positioned 
along outer curvature just proximal to mid­
length. Di stal tip blunt, with inner side 
slightl y swollen; surfacc of tip densely cov­
ered with elongate ci lia. Di stal tip of papilla 
simple, lightl y ciliated (Fig. 58b). 

Type !ocalily.-Nevarcs Springs, Death 
Valley, Inyo County, California. 

Distribution and habilal.-Found at Nc­
vares and Travertine Springs along base of 
Funeral Mountains in mid·eastern Death 
Valley (Fig. 52). Snails found commonly on 
plant debris and travertine in shallow out­
flows offour thermal springs (30-37"C, 900-
975 micromhos/cm). Extinct at Texas 
Sprinp (located between above complexes). 

Etymology. - Referring to unusually 
broad shell for genus. 

Remarks.-Shell form and penial shape 
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Fig. 35. Reproductive anatomy of P. penurb<Jw 

from Fish Slough," No"hwest Springs": a, Left lateral 
viewof l"' lI ial oviductcompjex. USNM 857990. south 
sprin8; k. Penes \b [dorsal), c (dorsal), d [ventrall, 
USNM 8579'}Q, south sprin&: e [ventral). USNM 
857991. nonh spring). 

and lobalion pattern are highly distinctive, 
and relationship between this local endemic 
and other congeners in region is unclear. 
Species closely conforms to typical Tryonia 
in other featuro5 (i ncluding details offcmale 
reproductive morphology). 

Tryonia rowlandsi, new species 
Grapevine Springs squal Iryonia 

Figs. 51b, 52, 59, 60 

Material examined. -California: In yo 
Co.; Grapevine Springs (241); (upper) Wann 
spring on limestone bench, USNM 860409 
(holotype), *857953 (paratypes), 14 Mar 
1987; (lower) Warm spring on limestone 
bench, 857997, 14 Mar 1987. 

Diagnosis. - A small·sized species wi th 
elongate-conic shell. Penis large, wi th single 
papilla on outside curvature and 2 papillae 
on inside curvature. 

Description.-Shell (Fig. 59) 1.7-2.3 mm 
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Fig. 36. Map showing dimibulion of P. perturbalQ. 

high, height/width, 140-190%. Whorls, 4.0-
4.75, rounded, somewhat shouldered. Su­
tures impressed. Body whorl 62-74% of shell 
height. Protoconch tilted rela tive to telco­
conch. Apert ure ovate, apert ural plane 
slightly tilted relative to coiling axis. Inner 
lip thin, only very slightly reHected, adnate 
to or slightly separate from body whorl. 
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Outer lip thin, ncar-st raight. Um bilicus na r­
row, chink-l ike. Protoconch mon ied wi th 
series of shon, predom inantly spira l stria­
tions (Fig. 5ge). Teleoconch with weakly de­
veloped spiral lines, panicula rly on upper 
whorls. 

Head/foot and visceral coil usually un i­
formly coated with dark brown epithelial 
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Fia. 37. SEM micrographs of P cf. 5/rornsiana. USNM 853519. Sand Canyon (a. 3.04 mm; bar _ 136I'm). 

pigment. Cent ral portions of sides of headl 
foot consistine ofeilher a thin band o r hroad 
patch, often lighter or unpigmented. 

Radular formula (Fig. 60): 4(5}-1-4/ 1(2}-
1, 2(3}-l-2(3), 16, 20 (from paratypes). 

Central tooth broadly trapezoidal; basal 
eusps small. basal process only moderately 
excavated. Lateral tooth having unusual 
"claw-like" appearance, with cusps few and 
widely separated. Peni s (Fig. 5 1 b) elongate, 
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Fig. 38. Radula of 1'. cr. ste<lrnsia"a, USNM &57974, Sand Canyon: a, Centrals (bar - 10 I'm); b, Laterals 
(bar - 6.0 11m); c. Inner marginal (bar - 8.6 I'm); d, Ouler marginals (bar - 6.0 lIm). 

distal tip with slightly swollen inner edge. 
Attachment area broad, with remaining pe­
nis near-totally uncoiled. Single, small pa­
pillae located on ollter curvature ncar mid­
pomt, and on mner curvature ncar distal 

tip. Inner curvature a lso bearing enlarged, 
basal papilla. Penial pigmenta tion consisl­
ing of small, dark patch near d istal tip andl 
or light dusting on broad area ncar base. 

Type locality. -Grapevine Spri ngs, 
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Grapevine Mountains, Death Valley, Inyo 
Co., California. 

Distribulion and habitat. - Found in two 
thermal , highly mineralized springs o n 
limc:::otum:; bem;:h in northeast portion of 
Grapevine Spring complex (32-36"C, 1100-
10SO micromhoslcm) (Fig. 52). 

Etym%gy.-Named after Peter Row­
lands, Resources Management Division, 
National Park Service, Death Valley, for his 
efforts in both assisting this study and con­
serving local aquatic gastropods in the Mon­
ument. 

Tryonia sa/ina. new species 
Cottonball Marsh tryonia 

Figs. Sic, 52, 61. 62 

Tryonia sp.-Taylor in LaBounty and Dea­
eon 1972:775 . 

Material examined.-Cali fo rnia: In yo 
Co.; Spring in Cottonball Marsh (23 1), 
USNM 860410 (holotype), -SS3556 (para. 
types), 22 Feb 19S5; · 857998, II Mar 1987. 

Diagnosis. - A moderate-sized species 
with elongate-conic shell bearing well-de­
veloped spiral striae. Penis with three pa· 
pillae on inner curvature and single papilla 
on outer curvature. 

Description. -Shell (Fjg. 6 1) 2.4-3 .1 mm 
high, height/width, 150-190%. Whorls, 4.5-
5.25, well-rounded, shouldered above. Su­
tures impressed. Shell loosely coiled, wi th 
slight separation of upper whorls common. 
Body whorl 6 1-68% of shell height. Pro­
toconch ti lted relative to teleoconch. Ap­
enure ovate, apenural plane slightly tilted 
relative to coiling axis. Inner lip thin, only 
slightly reflected, narrowly adnate to or 
slightly separated from body whorl. Outer 
lip thin, near-straight . Umbilicus chink·like 
to moderately open. Protoconch smooth 
(Fig. 6Ic). TeJeoconch with strong, regular­
ly-spaced spiral striations, usually continu­
ing onto body whorl, interacting with oc­
casionally highly pronounced growth lines 
to produce a weakly cancellate appearance. 

Brown epithelial pigment dark on snout, 
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Fig. 39. Reproductive anatomy of P cf. stearn· 
s;ana. USNM 857974, Sand Canyon: a, Len lateral 
view of pallial ovid.ct complex; k. Peocs (b. c, dorsal 
aspects: d. e. ventral aspects) . 

dorsaltcntacles, and all but narrow cen tra l 
strip of head/foot. 

Radular (Fig. 62) formula: 5(6}-1-5(6)/ 
2(3)-2(3), 3(4}-1-4(5), 19-26,26-28 (from 
paratypes). Central tooth broadly trapezoi ­
dal, basal cusps small , basal process weakly 
cxcavated. Penis (Fig. Sic) longer than wide, 
moderately thickened. Distal ti p with 
prominent swelling of inner side. Inner cur­
vature wi th two small papillae positioned 
on inner curvatllrc near tip, and larger basal 
papilla. Outer curvature with enlarged basal 
papilla. Dorsal penis variably pigmented by 
brown epithelial melanin , with especially 
dark cover on basal pen is and papillae. 

Type localily.-Spring brook in Cotton­
ball Marsh, ncar base of Panamint Moun­
tainsat west side of salt pan in Death Valley, 
Inyo Co., Californ ia. 

Distriblllion and habitat. - Found in a few 
small , cool, brackish (17OC, >5000 mi­
cromhos/cm) spring brooks emerging in 
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Fig. 40. Map showing distribution of P. cf. Sleornsian(1 in the study area. 

Cotton ball Marsh, ca. 1.6 km out onto salt 
pan east of Salt Springs. Snails common on 
large, actively growing tufa blocks. Highly 
remote area in ncar-pristine condition. 

Etymology. - Referring to highly miner­
alized spring habitat. 

Remarks. - Vcry similar to T. rowlandsi 
from northern Death Valley, but dislin­
guj~hcu \.Jy larger ~i./:c , ",uro,; Ioigilly lkvt;l-

oped shell sculpture, penial loOOlian pat­
tern, and morphology oflateral radular leclh. 

Tryonia ~'ariegata 
Hershler and Sada, 1987 

Amargosa tryonia 
Figs. 5 1 c, 52, 63, 64 

Tryonia variega/a Hershlcr & $ada 1987: 
817, 
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Fig. 41. Camera lucida draw;n~ ofsllclls of P .... ong;: a. USNM 853531. sprinl alongside upper Pine Creck 
(2.18 mm): b. USNM 853524. spring N of Sum mil Cm:t (2 .24 mm): c. USNM, 853527. Hogback Creek (Lone 
PiM) (1.74 mm): d. USNM 853530. spring S of Warren Lake (2.08 mm)". e. USNM 853521. spring al Little 
Lake (1.44 mm): f. USNM 851947. French Spring (2.32 mm); g. USNM 851949, spring al ToU House (1.66 
mm); II . USNM 857946. spring (n<)"h) al N end of Blind Spring Valle~ (2.34 mm); i. USNM 853536. AnleloP<' 
Sprilll (1.'K1 mm): j. USNM 853535. Conal Springs (1.80 mm); k. USNM 853538. River Spri"&S (2.66 mm); 
I. USNM 853537. Layton Spring (1.78 mm). 

Material examined. -California: San 
Bernardino Co.; Saratoga Spring (204), 
USNM *853554, 27 Feb 1985; 857995, 10 
Jul 1986. Inyo Co.; Spring crossing path on 
south side of Amargosa Gorge (208), 853553 
(empty shell).-Spring in marsh east of 
Grimshaw lake (209), *85355 1, 13 Mar 

1985; 857994, 22 Mar 1987.-Shoshone 
Spring (2 11 ), *853550, 12 Ma r 1985: 
857993, 16 Mar 1987.- Rcsling Spring 
(212),853552,13 Mar 1985. 

Diagnosis. -A variably-sized species with 
turriforrn-aciculate shell . Penis large, with 
3 or 4 papillae on inner curvature and single 
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Fig. 42. SEM micrograph. of P. wong; from weSI Sprilli in Birchim Canyon: a. Hololype. USNM 860403 
(2.1 4 mm); b. e, Paralypcs, USNM 857941 (bar - 136 ~m). 

papilla (somelimes absenl) on oUler cur­
vature. 

Descriplion.-Shcll (Fig. 63) 1.2-7.5 mm 
high, height/ width , 170-350%. Whorl s, 

4.75-9.75, slightly to moderately rounded, 
sometimes slightly shouldered. Sutures im­
pressed. Body whorl 37--63% o r shell height. 
ApenuTe nalTowly ovate, apertural plane 
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Fi&. 43. Central radular teeth of p, wong!: a. USNM 857941. west sprint! in Birchim Canyon (bar - 10 "m): 
b. USNM 853521. spring at Liule Lake (bar - 7.5 "m): e. USNM 853536. Antelope Spring (bar - 7.5 "m): d. 
USNM 857981. River Springs (bar a. 12 "m). 

near-parallel with coilin& axis. Inner lip 
slightly thickened and reflected, adnate to 
o r slightly separa ted from body whorl. Out­
er lip thin, slightly to moderately sinuate. 

Umbilicus chink-like to moderately open. 
Protoconch smooth to irregularly wrinkled 
(Fig. 63d). G rowth lines often highly pro­
nounced. 
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Fig. 44. L,lleral and rnarginallecllt or 1'. wQngi: a (laterals). e (laterals and inner marginals), d (ouler .nrginals), 
USNM 857~41. wesl spring in Birchim Canyon (bars - 6.0 I'm)" b. Laterals, USNM 853536, Antelope Sprin, 
(bar - 6.0 ~m). 
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F" 45. Reproductive anatom~ of P. "wIg;: a, un lateral view of pallial oviduct comple~. USNM 857941. 
west sprinl in Birehim Canyon; b-I. Dorsal penes (b. USNM 857941 , west sprin& in Birehim Canyon; e. USNM 
853530, spring SofWam:n Lake: d. USNM 857981 , River SprinlS; e, USNM 857979, Corral Springs: f. USNM 
857980, Layton Spring: &. USNM 857947. French Spring: h. USNM 857949. spring al Toll House; i. USNM 
8Sl534. spring (nonh) at nonhero end of Blind Sprin& Valley; j. USNM 857978. sprin& in Owens Gorge; k. 
USNM 857942. sprin& alonlSidt Lubkin Creek; I. USNM 853523. Summit Creek). ""c""-""I" drawn to same 
~ .. 

Radular (Fig. 64) formula: (4-7)- J-{4-7)/ 
2(3}-2(3), 3(4)-1-4(5), 17-30, 22-33 (from 
numerous populations). Central tooth typ­
ically broadly trapezoidal; basal cusps mod­
erate 10 large--si2ed, basal process moder­
ately eltcavated. 

Epithelial pigment usually dark brown-

black on snout and sides of head/foot, wi th 
lighter cover on central portions of latter. 

Type/ocalily.-Five Springs, Ash Mead­
ows, NyC: County, Nevada. 

Distribution and habitat. -Amargosa 
River d rai nage, from Ash Meadows south 
to Sara toga Spring. Snails typically common 
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I"i&. 46. !'ene. (ventral a.pcct.) or P. wo"g;: D, USN M 857941. west $pr;ns in Birchim Canyon; b, USNM 
857947. Fmtch Spring; c. USNM 853536, AnteLope Sprin&; d, USNM 857942, spring alongside Lublin Creek; 
e. USNM 853534, spring (no"h) at no"hem end of Blind Spring Valley; f. USNM 857981. River Sprinp; L 
USNM 857949, spring at Toll House: h. USNM 857979, COmll Spring;;. USNM 853523. Summil ~k. 00.-­
'Oe" and "8"_0.;" drawn 10 same scale. 

on various substrates in small springpools 
and upper portions of oudlows (7-32OC, 
430-10,150 micromhos/cm). 

Remarks. - Populati ons from lower 
Amargosa River drainage are clearly as­
signable to T. I"ariegala on basis of shell , 
radular, and penial features. 

Morphometries 

Discriminant analyses were performed on 
each of three groups of congeners from giv­
en portions of the study area: a) P. amar· 
gosaeand P. micrococcus. very similar forms 
with cOnliguous ranges; b) Pyrgulopsis fa u­
na of O",ens Valley (P. aardahli, p, owen­
sensis, P. perturbata, P. cf. stearnsiana, P. 

wongl): and c) small-sized Tryonia spp., in­
cluding those of northern Death Valley (T. 
salina, T. rowlandsi, T. margae) and Ash 
Meadows (T. ericae, T. elala). 

Results (summarized in Tables 3-5) sup­
port taxonomy presented herein , insofar as 
high correct classifications (81-87% lover­
all» indicate that these snails are well-dif· 
feren tiated in shell fealures. In the analysis 
involvi ngP. amargosaeand P. micrococcus, 
correct classification was 89% (40/45) and 
80% (29 1/362) for each species, respective­
ly. Correct classification for two populations 
of P. amargosae (Amargosa Gorge, Grim­
shaw Lake) from Tecopa area (where the 
ranges abut) was high (83%), as was that 
(92%) for two nearby populations of P. mi-
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Fig. 41. Map showina dislribulion of P .... ongl. 
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crococcus (Tecopa Hot Springs, Shoshone 
Spring). Misclassified specimens of P. mi­
crococcus were concentrated in a few pop­
ulat ions in nonhern Death, Panamint, and 
Saline Valleys (well separated from the range 
of P. amargosae), and indicate local differ­
entiation of this relatively widespread form. 
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In this analysis, d iscrimination was based 
largely on height of shell and aperture. 

For the Owens Valley Pyrgillopsis. correct 
classification ..... as 84% overa ll (382145 1), 
and ranged from 79_87% by species. The 
sole species having <80% correct classifi­
cation, P. owellSensis. was most frequently 
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Fig. 48. SEM micrographs of T. margaI" a-<l. Grapevine Springs. upper warm spring (a. holOlype. USNM 
860408. /3.52 mm); b-d. Paralypcs. USNM 857952); Coil. USNM 853555. Grapevine Springs. Spt1l1g above 
shack (bar - 86 jim) 
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Fig. 49, Central and latcral radular teeth of 7: mQ,gQ~: a. c. USNM 857953, Grapevinc Springs. upper warm 
spring (a. centrals. bar - 6.7 "m: C, latcrals and inner marginals. bar - 6,7 "m): h. d. USNM 857996, Grapevine 
Springs. spring abo~e shack (b. centrals. har - 6.7 "m; d. laterals, har - 6.7 "m). 

(10/ 14) misclassiftcd as P. wonKi. which 
cannot be conrused with the rormer when 
penial morphology is considered. Parame­
ters weighing heavily on the first d iscrimi-

nant runction were related to size and width 
or shell and aperture. 

Classification or each or the three small­
sized Tryonia spp. from northem Death 
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fig. 50. Marginal radular (CClh. of T. ",,,rg"t>: a. c. USNM 857953, Gra pevine Springs. upper warm spring 
(a, lau,rals and inner marginals. bar - 10.0 I'm; C, OUler marginal. bar - 3.8 I'm); b. d , USNM 857996.Grapevine 
Springs. spring above shack (b. lalerals and inner marginals. bar - 7.5 I'm: d. outer marginal. bar ~ 3.8 I'm). 

Valley was 100%, while tha t of T. elata and 
T. ericae from Ash Meadows was 93% and 
95%, respectively, Despite their general 
sim ilarity in form, T. margae and T. elata 

were well-discriminated, with only a single 
specimen (of the lattcr) misclassificd (as the 
former). Parameters weighing heavily on thc 
fi rst discrimi nant functio n were shell height, 
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F" .. SI. Penes (dorsal aspectS) of TryOllia spp.: a. 
T. 1fIlUgtIe. USNM 8S19S2. Grapevine Springs. upper 
wann ,prina: b. T. ro ... la lldsi. USNM 857953. Grape­
vi!leSprinp. vpperwarm sprina: c. T. '"Qn~a. USNM 
8S 7994. spri"l at Grimshaw I.ake: d. T. rOOus/a. USNM 
8S7999. Nev~ Springs. upper spring; e. T. salioo. 
USNM 8S7998. Cononball Marsh. "a." "b." "d," "e" 
drawn to same scale. 

width of body whorl , and apenure size and 
shape. 

Discussion 

Modem drainage in the Death Valley area 
includes Owens, Amargosa, and Mojave 
Riven , the laner two of which are dry along 
most of their courses. Allhough now iso· 
lated from one another, these river systems 
were integrated during wener, pluvial times 
during the Pleistocene as a series of lakes 
overflowed along their courses 10 termi nate 
in Death Valley. This Death Valley System 
(named by Miller 1943:69) was initially 
proposed by Gale (1 9 14) and Blackwelder 
( 1933), and has been discussed in detai l by 
many others (Hubbs & Miller 1948; Miller 
1946, 1948; Smith 1978; 50hz & Naiman 

m 

Table 3. - Resulls of discriminam fUrK:I ion analysis 
on Pyrgulopsis arMrgoslU' and P. m;cl"O<'O<:t'W. Also 
P"cn are the eancnical oolRlat;on. number of speci­
menS used (by species. ordered as above). and perttll1 
COrT«t classi fication (overall). 

SWIdafd,.ed 
V, ,,,,bIn ,,,,,II><><n1> C""', .. ,"", 

WH 0.365 0.554 
SH 1.1 94 0.354 
SW 0.398 ~0.094 

L.W - 0.717 0.176 
w.w 0.749 0.] 46 
AL -I. 728 0.055 
AW - 0.067 -0.108 
W 0.176 -0.292 
D 0.798 0.536 
T -0.390 0.425 
SA 0.87] 0.351 
C. oorrela tion 0.475 
N 45.362 
'iii corre<:! 

d anificatioll " 
1978; Smith & Street· Perroll 1983; Minck· 
ley et a l. 1986; Taylor 1986). Configuration 
of the System i>; ponrayed in Fig. 6S as pre· 
lude 10 discussion of springsna il zoogeog· 
raphy. 

Springsnail d istribution s re fl ect pro· 
nounced local endemism of the modem rau· 
na. Twenty of 22 species known from Death 
Valley System u ea are restricted 10 its con· 
fin es. Of these, 10 are endemic to single 
springs or spring complexes, and another 
scven occur in re latively small portions of 
single modem drainage basins. Locally en­
demic Pyrgufopsis are concenlrated in Ow. 
ens Valley and Ash Meadows, whileendem­
ic Tr)/onia occur in the laller and non hem 
Death Valley. Three forms are relat ively 
widespread in the system: P. wongi.of plu. 
vial Owens River drainage (Long, Adobe. 
Owens Valleys); P. micrococcus. widely dis· 
tributed from Amargosa Valley west 10 Pan­
amint Valley; and T I'ariegata, of pluvial 
Amaraosa River drainage (Ash Meadows. 
Tecopa Basin, Sar3l0ga Spring (southern 
Death Valley]). 

Endemic p)'rg!llopsis ofO ..... ens Valley and 
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Fig. S2. Map showing distribution of Tryonjo. spp. in study area. Tyronia .wif'gtlla occurs al I i localities 
in Ash Meado .... 's. 

Amargosa Basin arc sharply differentiated 
on basis ofpcnial morphology and represent 
separate local radiat ions. Owens Valley 
forms, characterized in part by possession 
of a ventral penial swelling bearing glan­
dular ridge (abscnl in forms endemic 10 

Amargosa drai nage), include a group com­
prising P. cr. slearnsiana and simila r, en­
demic forms (P. aardahfi. P. oll"ensensis, P. 
perturbata); and P. wongi, which has no close 
relatives in the study area. Ash Meadows 
(Amargosa Basin) endemics represent at 
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Fia,. SJ. SEM micrographs of T. pro/ea. USNM 857954. HOI Creek. StleU ··a" is 3.64 mm lall. ··b." ··c·· 
show sculplure on prolOCOnch of embryonic shell (bars - 60. 17.6 "m). 

least two lineages (both including Fllllllin ­
ieo/a-like representatives): snails with re­
duced or absent penial lobes and a glandular 
ridge on mid-ventral penial surface (P. 
er},thropoma, P. crysra/is. P. pisrerO; and 
those having a ridge on terminal ponion of 
moderate-large sized penial lobes (P. fair-

banksensis. P. nallllS. P. iso/milS). The latter 
may be related to the probable sister species 
pair of widespread P. micrococclis and P. 
amargosae from southern Amargosa River 
drainage. 

Relationships among regional Tryonia are 
more speculative. Endemic Tryonia in 

Table 4. - Results of discrimina~1 function analysis on O,,-cns Vallcy Pyrtu10psis (P. aa,daMi. P. o"en5en5is. 
P penU,/JQIQ. P. cr. 5IeQmsia<rQ. P. wong,). Also givcn are canonical correlations. number of spe<:imens used 
(b)" species. ordcred as abo>·e). and percent correcl classification (o>waU). 

Sut><Wdoud """If>n<n" c""''''''''''. 
'-~ Fun"",," I -, Fun<!"", I Fun<tlOn ~ 

WH 0.580 - 0.841 - 0.277 - 0.711 
SH - 2.972 0.489 - 0.708 - 0.SJ4 
SW 1.031 2.483 - 0.549 - 0.466 
LBW 0.513 - 2.301 -0.641 - 0.527 
WBW 1.361 - 2.253 - 0.558 - 0.555 
AL 2.931 - 0.550 - 0.553 - 0.424 
AW - 3.821 1.822 - 0.617 - 0.387 
W 0.075 - 0.317 0.255 - 0.068 
0 0.285 0.453 - 0.105 - 0.120 
T - 0.143 0.904 - 0.397 - 0.042 
SA - 0.810 0600 0.085 - 0.164 
C. correlation 0.77 1 0.687 
N 15. 86. 39. 25. 286 
% correct 

classification " 
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Fig. 54. Radula of T. pro/eo., USNM 857954, HOI C,,,,,k: a, Cemrals (bar - 12 I'm); b, c, Lateralsand inner 
marginal. (l>ars - 8.6 I'm); d, OUleT marginal. (bar - 7.5 "m). 
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F;" ~~ . SEM micrographs of T. robus/a from Nevares Springs. upper spring: a. Holotype. USNM &604 11 
(1.92 mm); !>-d. Paratypes. USNM 853557. 

nonhern Death Valley and Ash Meadows, 
apart from enigmatic T. robusUJ, apparently 
comprise a single local radiat ion. T. proteo 
from west of Death Valley (Long and [fossi l; 
Taylor 1985:317) Panamint Valleys) is quite 
similar (in shell ) to at leasl one represen-

tative from the east , T. \'oriegolo (contrary 
to Taylor 1985: 3 17) and may not represent 
a separate lineage (as implied by Taylor 
1985:3 17). 

Pluvial waters of the Death Val ley System 
provided aquatic continuity (and thus the 

Table 5.-Results of discriminant function analysis on small -sized Tryon!a (T. ela/a. T. ericae. T. margfle. 
T. ro ... /aoosi. T. salina). Also give~ arc canonical correlations, numbe r of specimens used (by spe<:ies. ordered 
as above). and per<;ent correct classificat ion (overall ). 

SUn4a<d, .. 4 «><ffi<><n" Cornlal'on. 

Van. bI< Fu"",on I Fun<1;on I Fu .. """ I FUn<1'''' I 

WH - 0.044 0.672 0.109 0.487 
SH 1.592 0.600 - 0.178 0.699 
SW 0.393 0.735 - 0.580 0.432 
LBW 0.423 - 0.227 - 0.402 0.535 
WBW - U57 - 0.908 - 0.521 0.493 
AL - 1.813 - 0.341 - 0.5 10 0.580 
AW 0.003 0.634 - 0.622 0.405 
W - 0.031 0.08 1 - 0.077 - 0.312 
D 0.286 0. 191 0.032 - 0.030 
T - 0.071 0.429 0.13 1 0.427 
SA 0.736 0.828 0.013 0.353 
C. com:lation 0.994 0.975 
N 30.1 9,6.16. 15 
"" ~orn:<:! 

classification " 
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Fig. 56. SEt.! micrographs of T. ,ohm/a. Nevares Springs, upper spring, USNM 853557: a-<:. Views ofaP9 
(ba["l; - 75. 43. ]00 I'm): d. Dorsal o perculum (bar - 200 I'm). 
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Fig. 57. Radula of T. robU!>la. Ncvares Springs. upper spring. USNM 857999: a. Ccmrals (bar - 6.0 JIm): 
b. C. Lalerals and inner marginals (bars - 3.8, 5.0 JIm): d. OUler marginals (bar - 3.8 JIm). 
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Fig. 58. SEM micrographs of penes of r . robu$la. USNM 857999, Nevares Springs. upper spring: I. Dorw­
righl laleral aSpeCl. wilh allachment 10 head on lower left (bar - 136 jim); b. Distal lip of papilla (N., - 23.1 
jim); e. d. Dislallips of penis . showing ciliation (bars ~ 30. 20 jim). 
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Fi&. 59. SEM micrographs of T. fOK·!tmdsi from Grapevine Sprinas. upper warm spring: a, HolO1Ype. USNM 
860409 (2.18 mm): b-e. Paral},l)eS. USNM 857953 (bar - 100 I'm). 
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fig. 60. Radula of T. ro .. la"dsi. USNM 857953, Grapeville Springs, upper warm spring: a, Celllnis (bar ­
I S I'm): b, Lalcral. (bar ~ 13.6 jJm): c. Inner marginal (bar - 6.0 I'm): d, OUler marginals (bar - S.O ,..m), 

means for potential exchange of aquatic fau­
na) across current drainage divides imposed 
by the region's predominant north-soulh 
trending basin and range topography. Mod-

em springsnail zoogeography indicates thai 
the above did not facilitate much mixing 
between pluvial Owens and Amargosa Riv­
er faunas. These results support earlier con-
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fl&. 6 1. SEM ," i~l U!!1avh. uf T. ,,<li fIU flOIII Cuu u .. 1.>a1l Manh. II. H olo!)!>". USNM 860410 (3.27 rnrn); b, 
c. Paratypes. USNM 853556 (bar - 120 I'm). 

dusionsofTaylor (i n Mille r 198 1 :58, 1985: 
317- 3 18), although his observation that 
"Spillover from Lake Panamint into Death 
Valley ... had no recogn izable effect on 
mollusc distribution" (Taylor 1985:3 18) is 
contradicted by distribution of P. micro­
coccus (and possible close a ffi nities between 
T. proteo and congeners to the east). 

Taylor ( 1985:317) suggested that faunal 
exchange between Amargosa and Owens 
River drainages might have been precl uded 
by a saline dispersal barrier consisting of an 
arm of Bouse embayment (from fonner G ulf 
of California) extending into Death Valley. 
Although this hypothesis appears plausible, 
it may not need to be invoked to explain 
patterns described above. Apart from ad­
d itional inHuences on snail dist ribut ion im­
posed by fa r older lacustrine episodes than 
considered above (Smith 1984) and other 
aspe<:ts of complex regional geologic/hydro­
logic history (Minckley et al. 1986), fu n­
damental quest ions re la ti ng to types ofhab­
ita! occupied by Pleistocene springsnails and 
plausibility of dispersal of such (frequently 
stenotopic) organisms along chains of plu-

vial lakes have not becn thoroughly inves­
t igated (see Hershler and Minckley 1986). 
Details such as size, number, and salinity 
ofi nter-connected lakes; and length and gra­
dient of lake outlets obviously would affect 
probabil ity of snail dispersal. Further, o ther 
modes of dispersal undoubtedly occurred 
and could have produced di st ributions 
comparable to or conflict ing wi th those pre­
dicted by pluvial drainage models. The 
presence orrauna in isolated basi ns rt.""(:ently 
created or devastated by volcanic activi ty 
(Long, Adobe Valleys, respe<:tively), or those 
that e ither lacked pluvial connections (Sa­
line Valley, Frenchman A at(Cane Spring]; 
Hubbs and Miller 1948) or connected with 
snailless areas (Deep Springs Valley, whose 
pluvial lake spilled into Eureka Valley; Mil­
ler 1928) attests to importance of factors 
o ther than late Pleistocene pluvial drainage 
systems in effecting modem snail distribu­
t ions in the region. A detai led zoogeograph­
ic analysis encompassing the above consid­
erations will be provided follow ing 
completion of springs nai l survey of remai n­
ing portions of the Death Valley System. 
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Fig. 62. Rad",la of r. salina. USN M 857998. COllonball Marsh.: a. Centrals (bar - ]0 I'm); b. laterals and 
inner marginal (bar _ 7.5 ~m): c. Inner and Outer marginals (bar - 8.6 I'm); d. Outer marginal (bar - 5.0 I'm). 
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Fill. 63. SEM micrograph$ of T. mriegal(J: a (2.S mm). b. USNM SH554, Saratoga Spring: c (2.S6 mm). d. 
USN M S53550. Shoshone Spring (bar - 86 jim). 



Fig. 64. Radula of T. l'lJriegata: a. b, USNM 857995, Saratoga Spring (a. ""ntrals, bar - 10.0 I'm: b, laterals. 
bar - 7.5 I'm): c, d. USNM 857993. Shoshone Spring (c. laterals and inner marginals. bar - 6.0 I'm; d, outer 
marginal. oor - 4.3 I'm). 

Fig. 65. Map of Pleistocene Dealh Vallcy System showing drainage relations (not necessarily contempOra­
neous), Stippled areas encirCled by dashed lines may nOI have oontained lakes for significant pOrtions of tbe 
pluvial period. In Ihe northeast, Lake Russell (Mono Valley) spilled into Lake Adobe (Adobe Valley). which in 
!Urn o"crAo",cd (Ihrough a gap in Benlon Range) 10 enter Ihe (now mostly dry) north fork of ancestral Owens 
River (Putnam 1949: Hubbs and Miller 1948: Gilbert cl al. 1968). La ke Long Valley filled shortly afler Long 
Vallcy caldera " 'as created by cxplosivc eruPtion ofUishop luIf700.000 BP (Bailey et al . 1976). and spilled inlO 
south fork of Owens River. OUIAo\\' from Owens Lakc, pOssibly initiatcd as a result of increased How due: \0 
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capture or upper San Joaquin River drainage in u mg Valley (Huber 1981 , Smillt el 31. 1983). passed beN-cen 
Sierra N",-ada and Coso Range 10 erner and fill China and Searles Lakes. Searles Lake overftowed ;1110 Panamim 
Valiey. which held a large lake in its southern ponion that spilled into Death Valley during several periods 
be,,,-ecn 120,000 and 20.000 BP (Gale 1914. Hooke 1972. Smith 1976. Hale 1984). To Ihe ,,-eS!. the lush 
wetland of Ash Meadows (lha! did nOI have a large pluvial lake: Mifflin and Wheal 1979. Hay et a1. 1986) 
d rained 31 leaSI imcrmillemly 10 Amargosa River during Pliocene· Pleistocer.e. Funher downAo,,' Ihe ri "cr was 
ponded In mid- 10 Jatc-PleislOccn{' by alluv;al fans ab(l,·c Amafll,osa Gorge 10 form Lake Teopa (Sheppard and 
Gude 1968. Starkey and Blackmon 1979). which spilled imo southern Death Valley. Moja"e River tined a series 
of three pluvial lakes. wilh Lake Moja,·" o"crBowinlltOward soulhern Deat~ Valley during several intervals of 
lale Pleistocene from > 14.500-9000 BP(Ore and Warren 1971). Overflow from Dealh VaUc}' S}'slem 10Coiorado 
River duri ng an e~ lreme pluvial period is conje<: lural. and has often been hypothesized based on dislribulion 
ofaqU3tie biOla (Miller 1981. Taylor 1986). Ha le (1984) dcscribed an old (pre-Pleistocene) fluvial channel al 
Ash Hill near l udlow. CA. lhal could be a produci of such oUIHow. The channel is al 594 m elevalion. which 
would require a "aSI pluviallakc ( > 300 km long and > 650 m maximum depth) extending 10 northern Death 
Valley, addi tional geological "vidence is needed to conform this remarkable possibilily. 

'" 
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A ppendix 

Collection localities. numbemi as in Fits. 2-7. Da .... 
include name orsil". stale. counry, topographic sheet. 
IOWTlship aid rang!! coordinates, site elc"I lion. and 
dale of "isitalion (for negati ve si tes o nly). 

I. Su-eam in Saat: Canyon. CA: Kern; Horse Canyon. 
CA (7.5), 7.0 km sw orNE comerofquadran&le, 1342 
m. 2. Boulder Spring. CA: Kern: Horse Canyon, CA. 
S.6 km S-SW of NE romer of quadrangle. 1251 m, 
3-26-87.3. Stream in Indian Wells Canyon. CA: Kern: 
Inyokern. CA. NW If. sec. 17. T 26S. R 38E. [068 m. 
3-26-87.4. Sprillj in SW COmer ofSllon Can}·on. CA: 
Kern: [n)"okern. CA. NW If. sec. 5. T 26S. R 38E. 1129 
m. 3-26-87. 5. Stream in Grapevine Canyon. CA: Kern : 
Inyokern. CA. cenler of ... ..,. 29. T 25S. R 38E. 946!1l. 
3-26-87.6. Stream in Sand Can yon . CA: Kern: Linle 
Lake. CA. center of sec. 1. T 25S. R 38E. 1068 m. 1. 
Stream in Noname Canyon. CA: Kern: Little Lake. 
CA. 10.0 kill NE ofSW comer of quadrangle. 916 m. 
3_26_87. 8. Stream in Ninemile Canyon. CA: Inyo: 
little Lake. CA. ]2.2 km NE of SW comer of quad_ 
rangle. 916 m. 3-26-87. 9. Sprillj 0.8 km S of Little 
lake. W of HW 395. CA: In)"o: Little Lake. CA. SE If. 
sec. 18. T as. R 38E. 946 m. 4- 1-81.10. Spring at 
litt]c Lake. E of HW 395. CA: In)"o: little Lake. CA. 
NW \4 sec. 11. T 23S. R 38E. 946 m. II. Siream in 
Linle Lake Can)"on. CA: In)"o: Linle Lake. CA. NE If. 
sec. 12. T 2JS. R 37E. 1129 m. 4- 1-87. 12. Springs ca. 
1.0 km N of Lin Ie LakeCanyon. CA: Inyo: Little Lake. 
CA. SW 1'. sec. I. T 23S_ R 37E. 1159 m. 4-30-87. 13. 
Slream in canyon ca. 3.0 km N of lillIe Lake Can yon. 
CA: In)"o; Linle Lake. CA. 4 .4 km SE of NW comer 
ofquadrantle. 1220 m. 4-30-87. 14. Stream in PoT-
1ug<:Se Canyon. CA: 1nyo; Hai wt'C R~r,"oir. CA. 2.19 
km NE ofSW comer of quadrangle. 1342 m_ 4_1_81. 
] 5. Sprinp on Pan"",.., Iknell. CA: Inro: Haiwee 
Rese ..... ·oir. SW COmer.; ofsecs. 3. 10. T 22S. R 37E. 
] 160-1220 m. 4-30-87. 16. Lo""Cr spring in Tunawec 
Canyon. CA: [nyo: Haiwcc R~ ..... oir. CA. SW \4 sec. 
33. T 2]S. R 31E. 1313 m. 4_25_87. 17. Upper spring 
in Tuna"-,,e Canyon. CA: Inyo; Monache Min., CA. 
1.0 bn N_NW of SE com er of quadJan&le. ] 525 m. 
4_30-S7. tS . Haiw-ee C.....,k. CA; Inyo; Monache MIn .• 

CA. 12.6 km S-SW of NE com .... of quad.ran&le_ [586 
m. 4·30-87. 19. Sprincs in (2) unnamn! ~ons N of 
Haiwee Canyon. CA: Inyo: Monaclte Min .. CA. NW 
comer.; sees. 30_ 3 1. T 20S_ R 37E. 1556 m. 4-30-87. 
20. Hogback Crerk. CA: Inyo: Monache Muo .. CA_ 7.3 
km SW ofNE oorn .... ofquadranpe. 1586 m. 21. Sum­
mit Crerk. CA: [nyo: Monachc Min .. CA. SE V. sec. 
7. T 2OS. R H E. 1313 m. 22. Spring ca. 3.0 km N of 
Summit C=k. CA: Inyo: Monachc Min. CA. CCIItn" 
of sec. 6. T 2OS. R 31E. 128] m. 23. WaI~ Cfttt­
CA: In)"o; Monache Min .. CA. NE 110 sec. 34. T [95. 
R 37E. 1769 m. 4-16-87. 24. Carugo C.....,k_CA: Inyo: 
Olancha. CA. NE V. sec. II. T [ 9S. R 37E. 1159 m. 
4-16-87. 25. Sprinlat Cabin Bar Ranch. ca. 2.S bn N 
of Olancha. CA: Inyo: Olancba. CA. SW \\ sec. 6. T 
19S. R 37E. 1098 m. 26. BraleyCreek and s~npjl.lSl 
lOS. CA: Inr o: Olancha. CA. 10.Okm NW ofSEo;omer 
of quadrangle. 1100 m. 4-16_87. 27. Sprinp on cd&t: 
ofo-.."Cns Lake at Permancntc. CA: Inyo: Olancha. CA. 
13.8 km N of SE comer of quad.ran&le. 1068 m. 2-9-
85. 28. Ash C=k. CA: Inyo; Olancha. CA. 15.6 km 
NW ofSE comer ofquadran&l(. 1068 m_ 4-16~ 7. 29. 
COllon""QOd C=k. CA: Inyo: Olancha. CA. 9.6 bn 
sw ofNE comer of quadrangle. 1037 m. 4-16-87. 10. 
Lo"' .... CenlOmnial Spring. CA: Inyo; Keeler. CA. 2.3 
km W of SE comer of quadrangle. 1769 m. 3-3 1-87. 
J I. Oirw Socks (HOI Sprinl). CA: In)"o: Keeler. CA. 
NE 1'. sec. 34. T 18S. R 37E_ 1098 m. 2-9-85. 32. 
Springs at S end o f o-..=s Lake. ca. 3.5 krn NW of 
Diny Socks. CA: Inyo: Keeler. CA. NW .... occ. 11. T 
18S. R 38E. 1098 m. 2-9-85. 33. Sprincs on cd&t: of 
Owens Lake. ca. 3.0 km S o f Keeler. CA: In\'o; Keeler. 
CA. NW 110 sec. 22. T 17S. R 38E. 1098 m. 4-25-87. 
34. lubkin Creek and spring fcedingcreek from _ lb. 
CA: In )"o: Lone Pine. CA. SE 1'. sec. ]6. T l.s. R 3610. 
1220 m. 35. Spring along E side of Tutlle Creek. CA: 
In)"o: Lone Pine. CA. NE If. sec. 6. T 16S. R 36E. 128 1 
m_ 36. Hogback Creek. CA: In)"o: lone Pine. CA. NW 
't. sec. 2. T ISS. R 35E. 1159 m. 37. Sprina II NE end 
of Alabama Hills. ca. 4.2 km N_NW ofl..one Pine. CA: 
In)"o: Lone Pine. CA. NE '/. sec. 31. T 14S. R 36E. 
1159 m. 4-25-87. 38. George Creek_ CA: Inyo; loDe 
Pine. CA. NE \\ sec. 27. T 14S, R 35E. 1251 m. 4-25-
87.39. Independence Creek. CA: In)"o: In~_ 

CA. SE If. sec. 23. T US. R 34E. 1342 m. 4_17_8 7. 40. 
Boron Springs. CA: In}'o: MI. Pincllo t. CA, NW .... sec. 
22. T 13S. R 34E, 1556 m. 41 . Oak Creek. _th fort. 
CA: [nyo: MI. Pinchot. CA. SW 1'. sec. 10. T IJS. R 
34E. 1525 m. 4_1 7_87. 42. Sprinp ca. 1.0 bn W of 
M1. Whilney Fish Hatchery. CA: In)"O: ML PinchO!. 
CA. SE If. sec. 3. T 13S. R 34E. 1342 m. 4_18_81. 43. 
Sirea m in Charlie Canyon. CA: In}'o; Mt. Pir.cho!. CA. 
SW II. sec. 3_ T IJS. R 34E. 1617 m. 44. Springs fecd..in& 
N fork Oak Creek. CA: In)'O: Mt. Pinchot. CA. SW V. 
sec. 3, T 13S. R 34E. 1586 m. 4-25-87. 45. Oak Creel<. 
nOllh fork. CA: Inyo; MI. Pinchot. CA. <:enler of sec. 
3. T 13S. R 34E. ] 525 m. 4_1 7_87. 46. Grov .... Antoo 
Spring. CA, Inyo; MI. Pi n~hot . CA . SW V. "'" 20. T 
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us. R :WE. 1586 m. 4-18.87. 47. Harry Birdl Sprinas. 
CA: Inyo: MI. PinehOi. CA. NW >;. i«. 17. T 12S. R 
:WE. 1464 m. 4.18.87. 48. Sawm~1 CIftk. CA: In)'o: 
MI. Pinehol. CA. SW \'. sec. 9. T 12S. R :WE. 1251 
m. 4- 17.87. 49. Oiv;S!on Creek and Scott)' Sprinasjusl 
to N. CA: Inyo: MI. Pinehol. CA. SW ~. sec. I. T I!S. 
R 33E. 1139 m. 4-1 7·87. SO. GoodaleCreek. CA: Inyo: 
1011. PilIcbol. CA. SE 'to sec. 17. T liS. R HE. 125 I 
m. 4- 18·81. 51. Taboose CIftk. CA: In)"o: Bi8 PiM. 
CA. Sf v. sec. 8, T liS. R 34E. 1281 m. 4.18·87. 52. 
Tinnnnaha Creek. CA: In)"o: Bis PIne. CA. NW V. sec. 
28. T lOs. R 34E. 1281 m . 4.18·87. Sl. Sprinp N of 
Tinnemaha Creek and W of Poveny Hills. CA: Inyo: 
Bi& PiM. CA. NE 't. 5«. 30. T lOS. R J4E. 1403 m. 
4-18·81.54. Bil Pine Creek. CA: Inyo: Bil Pine. CA. 
SE V. we. 24. T 9S. R B E. 1373 mA.18·87. 55. Baker 
Dftk. CA: Inyo: Bil Pine. CA. NE 't. 5«. 13. T 9S. R 
3)E. 1112 m. 4.18·87. 56. Bis Pine Spring. CA: Inyo: 
Bis Pine. CA. NE ~. 5«. 16, T 9S. R l)E. 1891 m. 
4·18·87.57. Spri",on hill SofWal"tnI Lake. CA: Inyo: 
Bia Pine. CA NE >;. 5«. [6. T 9S. it H E, 1220 m. 58. 
Springs in canyon W or W,,~n LHe. CA: lnyo: Big 
Pine. CA. SW y. 5«. 2. T 9S. R llE. 1151 m . 4.18· 
87. 59. Sprinp in can)'on S of Shannon C"nyon. CA: 
IIIYO: Bi& Pine:. CA. SW h 5«. B. T 8S. R BE. 1373 
m. 60. Sprinp N of Klondike We. CA: Inyo: BilPine. 
CA. SW V'i«. 23. T 8S. R 34E. 1208 m. 5·1·87. 61. 
FrtImWI CI"«k. CA: In)'o: Big Pine. CA. NE 't'5«. 
20. T IS. R BE. 1434 m. 4-U·H. 62. Spring S of 
Ra_ Creek. CA: In)"o: Bishop. CA. ttl\ter of i«. 

6. T IS. R BE. 1434 m. 4·18·87. 63. Spring in Chip­
munk Canyon. CA: In)'o: Bishop. CA. SW h i«. 21. 
T 7S. R 32E. 1708 m. 4·20·87. 64. Slream in Bulter· 
milk Cou.nl:l"y. CA: Inyo: MI. Tom. CA. NE 't, sec. 31. 
T 7S. R 3 1E. 2349 m, 5·1·17. 65. SI~am in McGee 
Meadow. CA: Inyo: MI. Tom. CA. NE V. sec. 22. T 
7S. R liE. 1100 m. 4·24_87. 66. Spri", in DttpCan­
)'<>D. loll. Tom. CA. ~entn of K<. 12. T 7S. R l iE. 
1555 m. 4-29-87. 67. Honon Creek. CA: [n)'o: MI. 
Tom.CA.ttI\ter ofsec. B. T 6S. R 31E.1495 m. 
4-28'17.68. Springs N ofHonon CTttk. CA: Inyo: MI. 
Tom, CA. SW 't. 5«. 32. T 6S. R 31 E. 1586 m. 4-28-
B7. 69. Sprinl ..toni N side of upper Pine Creek. CA: 
In)"(I: loh. Tom. CA. NE 't. 5«. 26. T 6S. R 30E. 1830 
m. 70. SprinasenlCrina Pine Creek in Birdim Can}"(In. 
CA: In)"(I: Mt. Tom. CA. SE I~ sec. 9. T 6S. R 31E. 
U73 m. 71. Spri", in Wells Meadow. CA: Inyo; ~h. 

Tom. CA. NW ~' 5«. 2. T6S. R liE. 1617 m. 4·24-
87.72. Spri", W of Siena ParadiSC'. CA: Mono: MI. 
Tom. CA. NW 't. 5«. 25. T 5S. R JOE. 1769 m. 4·24· 
87. n. Stn:"m in S ... "I11 Mcadow. CA: Mono: Casa 
OLabio 101m .. CA. NW 't. 5«. 14. T 5S. R 30E. 2196 
m. 4.24.87. 74. Sprinl inOvoTnsGOIlIC.CA: In)'o: Casa 
DIablo Mtn . CA. SW \4 0«. ll. T 4S. R liE. 1830 
m.15. Fish Slough. "BLM Spring.·· CA: Mono: Bishop. 
CA. SW V. i«. 30. T 5S. R 3lE. I2S L m. 76. Fish 
Slouah. "Nonhwesl Springs." CA: Mono: While Min. 
Peak. CA. SE If. i«. 13. T 5S, R 32E. 1281 m. 77. Fish 

'" 
SIo"",. "NE Spri~g." CA: Mono: While MIn. Peak. 
CA. NW h sec. 18. T 5S. R BE. 1281 m. 78. Anlelope 
Spring. CA: Mono: Casa lM.blo Min .. CA. SW ~. sec. 
9. T 4S. R l iE. IHO m. 5-1·87. 7'1, Mo~n Spri"l. 
CA: Mono: Casa Di;oblo Min .. CA. SW ~. sec. 29. T 
3S. R ) IE. 2104 ... 5_1.87. 80. Banner Spri,,&,. CA: 
Mono: Cua Diablo Min .. CA. SE \',!;«, 18. T 3S. R 
11 E. 2196 m . 5· 1_17. 81. Spri", b~ TO"'cr Mine. CA: 
Mono: Cna Diablo Min .. CA. SE \. sec. 3. T 3S. R 
31 E. 1952 m. 4.21.87. 82. Springs enlm", M"rt>k 
Creek. CA: Mono: While Mtn. Peak. CA. SE I . 5« 28. 
T 2S. R 32E. 1525 m. 83. Marble Creek al HW 6. CA: 
Mono: While Mtn. Pak. CA. NE ~. sec. 28. T 2S. R 
32E. 1S15 m. 4·21_87. 84. Springs ca. 3.0 km S of 
Benlon. W of HW 6. CA: Mono: Benlon. NV_CA. SE 
~'. sec. 8. T 2S. R 32E. 1617 m. 4.21_87. 85. Benlon 
HOI Sprinas. CA: Mono: Gl,," MOllnl.ain. CA_NV. SW 
'f. 5«. 2. T 2S. R 31 E. 1708 m. 4_21_87. 86. Sprinas 
~t N end of Blind Spri", Valle)". CA: Mono: GI,," 
Mountain. CA_NV. SW 't. 5«. 36. T IS. R ) IE. 1708 
m. 87. Sprinp,,1 Bramlctle RlInch. CA: Mono: Benlon. 
NV-CA. SW ~. 5«. 6 (springsnail posi l;,",,). SE ~. 5«. 
6 (ncpli,"~). T IS. II. 12E, 1678 m. 4-21 -87. 88. Siream 
in Long John Canyon. CA.: In)'o: Ne,,· York BIIII~. CA. 
14.4 km N_NE ofSW comer of quadrangle. 1769 m. 
5-4·87. 89. French Spring. CA: In)"o. Nc'" York BUlle. 
CA. 8.8 km S of NW comer of quadrangle. 1617 m. 
90. Spring in WilIo'" Springs C""yon. CA: [nyo: In_ 
dependence . CA. ~.5 km NW ofSE comer ofquad· 
rangle. 1861 m. 8_18_87. 9 1. Ba~1 Springs. CA: Inyo. 
Independcn«. CA. 13.6 km SW ofNE comer of quad­
~ngle. 1'152 m. 92. Sprina ca. 1.6 km SE of Mule 
Spring. CA: In )"o: "'aucoN MIn .. CA. 11.7 km N-NE 
ofSW comer of quadrangle. 1586 m. 93. Milk Sprina. 
CA: Inyo. \\'aucobl Min .. CA. SE y, 5«. I. T lOS. R 
34E. 1312 m. 94. Sprinlal Graham R~nch. CA: In)·o. 
Wallcoba MIn .. CA. NE t~ sec. 12. T9S. R 34E. 1373 
Ill. 'IS. UI)IIlqCI Spron,. CA. In}·o. Wau<ooo MIn .. 
CA. NE V. sec. 10. T 9S. R 34E. IDS m. 4-19·87. 96. 
Wilkerson Springs.CA: Inyo. Waucoba Mm .. CA. NW 
.,. i«. 10. T 9S. II. 34E. 1220 m. 97. Sprina al Toll 
House. CA: Inyo. Waucoba Mm .. CA. NE \ . i«. 24. 
T 8S. R HE. 1861 m. 98. Wa rm Sprinp. CA: In)"o. 
Bishop. CA. SW v. sec. 8. T 8S. R HE. 1220 m. 99. 
Sprinl S of Polel.a Canyon. CA: Inyo: Bishop. CA. SE 
II. i«. 18. T 7S. R 34E. 1373 m. 5-4-87. 100. Spri", 
S of Silver Canyon. CA: Inyo: Bishop. CA. SE ~. i«. 

26. T6S. R BE. 1281 m. 4-26-87. IOJ. Stream in Sih'er 
Canyon. CA: Inyo: Bishop. CA. SE \, 5«. 24. T 6S. R 
33E. 1434 m. 4_ 26·87. 102. Slre"m in Cold"-;lIcrCan· 
yon. CA: Mono: Bishop. CA. SE \. sec. 26. T 5S. R 
B E. 1494 m. 5·3·87. 103. Sprinp On bench S ofPiule 
C=k. CA: Mono, Bishop. CA. SE I. 5«. 22. T 5S. R 
H E. 1342 m. 104. St",am In ~an}on S "f?lute C~k. 

CA: Mono. Bi!.hOp. CA. NE \. sec. 23. T 5S. R BE. 
161 7 m. lOS. Spnl\i S of iIollnner C~k at Copper 
Queen Mine. CA: Mono: Whtle Min. Peak. CA. NE 
~. sec. 2J. T 4S. R BE. 1586 m. 4-28·87.1 06. Spring 
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S ofWn~ TIN C=k 31 Hill Rancll. C"': Mono; While 
Mi n. Peak. CA. NE 'l. sec. S. T 45. R llE, l617 m. 
4·22·81. 107. Birch Crttk. CA: MonO". While Min. 
Peak. CA. SE 'I, sec. 7, T lS. R ))E, 1617 m. 4.22. 
87. 108. Qn.,hard Sprins. NV: Minnal: Benlnn. NV­
CA. SW 'As«. lS. TIN. R 32E. 21lS m. 5-10-87. 
109. Spring in Queen Can}'on. NV: MineTal: Benton. 
NV·CA. Sf \'. sec. 25. TIN. R )2E. 2166 m, S·IO-
87. 110. Stream in Qu«n Canyon (abQ"~ .prins). NV: 
Mineral: fkn lon. NV_CA. NE !I. sec. 36, TIN. R 32E. 
2288 m, S·] ().87. I 11. Springs. juS! do""!Islope from 
Lona Vall., Dam. CA: Mono: easa Diablo MIn., CA, 
NW 'I. sec. 20. T 45. R 30E. 1922 m. 5·3-87. 112. 
Stream on w side of lillie Round Valley. CA: Mono; 
easa Diabl<J Min .. CA. SE !t. sec. 36. T 45. R 29E. 
l]OS m. 4·13·87. L IJ. McGee Creek. CA: Mono; MI. 
Morrison. CA. 7.9 km NW ofSE comer ofquadranaJc, 
250] m. 4·23-81. 114. Siream (W orcolI"iel Crttk) 
feedins Couvici Lake. CA: Mono: Ml. Morrison. CA. 
SW ,~ sec. 22. T 4S. R 28E. 2562 m, 4_27_87_ 11 5_ 
Springs on S side ofHW 395 W of Crowley Lake. CA: 
Mono; Mt. Morrison. CA. SW '1.~. I (4.23_87) and 
2 (4-29-87). T 4S. R 28E. 2172 m. 116. Spring E of 
La ... rel Cretk. CA: Mono; MI . Morrison. CA. NE 'I. 
sec. 9, T 4S, R 28E. 2196 m. 4-29-87. 117. Whitmore 
HOI Spring>. CA: Mono; MI . Morrison. CA. NE 'I. sec. 
6. T 4S. R 29E. 2105 m. 4-29·87. 118. Springs a l HOI 
Cretk Halchery. CA: Mono: MI. Morrison. CA, SW 'I. 
sec. 35. T 3S. R 28E, 2166 m. 4_ 23_87. 119. Springs 
al HOI Cretk Ranch. CA: Mono; Ml. Morrison. CA. 
SE '" sec. 35, T 3S. R 28E. 2166 m. 4-23-81. 120. Casa 
Diablo HOI Springs (cool seeps). CA: Mono; MI. Mor­
rison. CA. NW 'to sec. 32. T 3S. R 28E. 2257 m. 4·23-
87. 121. HOI Creek. CA: Mono. MI . Morrison, CA. 
NE 'I. sec. 25. T 3S. R 28E. 2196 m. 122. Layton 
Springs ( ... nnamed on lopographic sheet). CA: Mono. 
Casa Diablo Min .. CA. SE If. sec. 36, T 3S. R 29E. 
2074 m. 123. Springs feeding l illie Alkali Lake. CA: 
Mono: Mt. Morrison. CA, SW II. sec. 20. T 2S. R 29E. 
2104 m, 4-29·87. 124. l illie HOI Crttk (so ... rce). CA 
Mono: M1. Morrison. CA. NW If. sec. 13. T 3S. R 28E. 
1074 m. 5-6-87. 125. Deadman Creek. CA: Mono: MI. 
Morrison, CA, NE 'I. sec. 27, T2S, R 27E. 2257 m, 
4-29·87.126. BigSprings. CA: Mono; Cowuack Mm .. 
CA. NE 'to sec. 25. T 2S. R 27E. 2166 m. 4_ 23_87. 127. 
Spring ca. 0.5 km E-NE of Arculari .... Ranch. CA: Mono; 
Co,",uack MIn .. CA. SE 1'. sec. 20, T 2S. R 28E. 2 135 
m. 5-6-87. 128. Springs along lowcr seclion of Mc· 
Laughlin Creek:. CA: Mono; COWlrack MIn .. CA. NE 
'I. sec. I S, T 2S. R 28E. 2318 m. 5-6-87. 129. Mc_ 
Laughlin Spring. CA: Mono: COWlrack MIn .. CA. NE 
'I. sec. 12. T 2S. R 28E. 2654 m. 5-6-87. 130. Springs 
31 S end of Blac k Lake. CA: Mono; Glass Mountai n. 
CA-NY. SW 'I. s«. 4. T 2S, R 31E, 1922 m. 4·21_87. 
131. Sprin8" al N end of Black Lake. CA: Mono; Glass 
Mountain, CA-NV, SE 'I. sec. 29. T IS. R 31E. 1952 
m, 4_21·87. 132. Ri ver Spring. CA: Mono. Glass 
Mo~n'ain. CA_NY. NE '1.~. 24. TIN. R JOE. 198J 

m. 133. Siream in Crooked Meadows.. CA: Mono; 
COWlnKk Mtn .• CA. NW 'I. sec. 36. TIS. R 28E, 2654 
m. 5_6_87. 134. PiIOl Spring. CA: Mono; COWirack 
MIn .. CA. SE '" sec. 27. T IS. R 28E. 2623 m. 506-
87. 135. Baxter Spring. CA: Mono; COwtraCk Mm. , 
CA. SE 'I. sec. I. TI S. R 28E. 2623 m. 5-6-87. 136. 
Gaspi pc Spring. CA: Mono: COWirack Min .. CA. NW 
'I. sec. I. T IS. R 28E. 2440 m. 5-6-87. IH. lndiaD 
Spring. CA; Mono; COWlrack Min .. CA. 13.4 krn SE 
of NW comer of quadrangle. 2288 m. 5·6·87. 138. 
Simons Sprinl (and Oillen in large manllyarea). CA: 
Mono: COWirack Min., CA, 6 .9 km SE ofNW comer 
ofquadranglc, 1%8 m. 5-5-87.139. Willow SPfinl 
(nOI shown on 10pographic sh«1). CA: Mono; Co_ 
lrack MIn .. CA. NE 'I. sec. IS. T IN. R 27E. 1952 m. 
5·5·87. 140. Spring aJons lee YicingCreo:k. CA: MODO; 
Mono Cralers.. CA. NW 1'. sec. 19, TIN, R 26£, 2227 
m. 5·5·87. 14 1. Springs feeding lo_r section of lee 
Yininl Crttk. CA: Mono: Mono Craters, CA. NW \!o 
sec. 9. TIN, R 26E. 2000 m. 5·5-87. 142. Sprinas 
along HW 395 ca. 5.0 km NW of ~ V,nin&- CA: 
Mono: Mono Cralers. CA. NE If. s«. 3 1, T 2N. R 26E. 
1950·2015 m. 5-6-87. 143. loWff Decllambeau Crttk 
and associated springs. CA: Mono; Bodie, CA, SE '4 
sec. 19. T 2N, R 26E, 1922 m, 5-6-87. 144. Spring ca. 
2.0 km S of Decllambcau Crttk a long Hll> 395. CA: 
Mono; Bodi~. CA. SE 1'. s«. 30. T 2N, R 26E. 1922 
m. 5_6_87. 145. Mill Crttk. CA: Mono: Bodie, CA. 
NW 'I. sec. I S, T 2N. R 25E, 2379 m. 5-~_87. 146. 
Slream N of Mill Creek. CA: Mono; Bodle. CA. SE '4 
sec. I, T 2N. R 25E. 2105 m, 5·6-87. 147. Stream in 
Rattlesnake Can yon. CA: Mono: Bodie. CA. NW 'I. 
s«. 30. T 3N. R 26E. 2288 m. S-6-87. 14'. Murphy 
Spring. CA: Mono: Bodi~. CA. SE 1'. sec. 24. T 4N. R 
26E. 2501 m. 5_6_87. 149. Siream S ofM ... rphy Spring. 
CA: Mono: Bodie. CA. NE 'I. sec. 25. T 4N. R 26E, 
2410 m. 5-6·87. ISO. Stream in COl1onwood Canyo!l. 
CA: Mono: Bodie. CA, SE 'I. s«. 32. T 4N, R 27E, 
2227 m. 5-6-87. 15 I. S~lph ... r Pond and pool 10 E. CA; 
Mono: Trench Canyon . CA-NY. SE If. sec. 26, T IN, 
R 27E, 1952 m. 5-6·87. 152. Saline Marsh. CA: Inyo; 
Ne ... York BUlle. CA. eenlCT of sec. 27, T 14S, R 28E. 
335 m. 153. Sueam in H ... nler Can yon. CA: In)'o; New 
York B~lle, CA. 14.5 km SE of NW comer of quad­
rancle, 549 m. 3-28·87. IS4. Siream in Bevaid&cCan­
yon. CA: In yo: New York BUlle. CA. 12.3 lim E-SE of 
NW carner of quadrangle, 580 m. 1_28·87. 155. Bad· 
waler Sprio8- CA: In yo: Waucoba Wasil . CA, 10.0 kin 
NE ofSW comer ofquadranglc. 488 m, 3-28-87. 156. 
Sprinp S of Lower Warm Sprinp. CA: Inyo. WallCOba 
Wa$h. CA, NE 'to sec. 30, T 13S, R 39E. 381 m. 3_29_ 
81.157. Springs NW of Upper Warm Springs. CA: 
In),o; Waucoba Wash. CA. SE '" sec. 5. T Us, R 39E. 
549 m. 3·29·87. 158. Upper Warm Spring. CA: loyo; 
Dry Mountain. CA. NE 'I. s«. 9. T 13S. R 39E. 488 
m. 2- 11 -85. 159. Willow Crttk. CA: Inyo; Waucoba 
Wash. CA. 12.3 km N·NE ofSW corner ofquadranak. 
915 m, 3-2i-i7. 160. COITIII Sprinso· CA: Iny<>; BlaD«> 
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Mtn .. CA, SW If, see. 3. T 8S. R 36E. 1525 m. 16 1. 
Bot. M01,U1ds Springs. CA: Inyo; Blanco Mtn .. CA. SW 
\Iosee. 32. T 7S. R 36E.] 508 m. 4·26-87. 162. Antelope 
Spring. CA: Inyo; Blanco Mountain. CA. NW If, see. 
24. T 7S. R 35E. 1708 m. 163. Samms Spring. CA: 
inyo; Blanco M01,U1lain. CA. SW If. see. 13. T 1S. R 
JSE. 1739 m. 3·29-87. 164. Willow Spring. CA: In~o: 
Mapu<kr Mtn .. NV_CA. 10.0 km N-NE ofSW comer 
ofquadJ'llJ18le. 1739 m. 3-30-87. 165. Wlleelbarrow 
Sprilll (nOI shown on lopocraphic shttl). CA: In)'o: 
Soldier Pass. CA-NV. NE 'I. sec. 5 T 7S. R 37E. 1708 
m . 3-30-87. 166. Wyman Creek. CA, Inyo: Soldier 
Pus, CA·NV, SW '4 see. 23. T 6S. R 36E. 1769 m. 
3-29-87. 167. Siream in Indian Joe Canyon. CA: Inyo; 
Trona. CA. NW '10 sec. 24. T 24S. R 42E. 732 m . 4-1 3-
87. 168. Allen Spring (nol shown on topograph ic 
shlll'.'t). CA: Inyo; Trona. CA, NE 'I, see. 24. T 24S. R 
42E. 8S4 m. 4-13-87. 169. Stream in Greal Falls Basin. 
CA: Inyo: Trona . CA. SW 'I. 5«.12. T 24S. R 42E. 
854 m. 4-13-87.170. Stream in Canyon N of Greal 
Falls Basin. CA: Inyo, Trona. CA. NW 'I. 5« 7. T 24S. 
R 43E. 9 1 5 III . 3-25-S1. I 71 . Sire.". ," S foc~ Ilome­
wood Canyon. CAe Inyo; Trona. CA. NW 'I. sec 2. T 
24S. R42E. IIS9 m. 1-25-87. 172 BenkoSprins. CA: 
Inyo: Trona. CA. NE 'I. 5«. 34_ T 23S. R 42E. 1037 
m. ) .25.87. 173. Siream in N folk Homewood Can­
yon. CA, Inyo; Trona. CA. SW \I, sec. 25. T 23S. R 
42E. 1098 m. 3-25-87. 174. Bircham Springs. CA: Inyo; 
Trona. CA. NE 'I. sec. 20. T 23S. R 42E, 1708 m. 3-
4.8S. 175. Wild Rose Spring. CA: Inyo: Mounlain 
Springs Canyon. CA. SW 'I. sec. II. T 23S. R 41 E. 
152S m. 1-<W15. 176. LaMOtteSpriDg. CA: Inyo: Trona. 
CA, NE 'I. sec. 3 1. T 22S. R 42E. 1525 m, 3-4-85. 177. 
Stream in N fon Water Canyon. 0\: Inyo: Trona. CA. 
NE 'I. sec. 36. T 22S. R 42E. 1098 m. 4·1 1-87. 178. 
Tennessee Spring. CA: !nyo; Coso Peak. CA. SW 'I. 
sec. 13. T 21S. R 4 1E. 1830 m. 179. Haiwee Spring. 
CA: Inyo; Haiwee Reservoir. CA. SW V • ..,.,. 10. T 2)S. 
R 39E. 1401 m. 3-5-85. 180. Stream in KnigiltCanyon. 
CA: Inyo: Maturango Peak . CA. SE V. sec. 14. T 21S. 
R 42E. 1037 m. 181. Stream in Re"enueCanyon. CA: 
Inyo: Malurango Peak. CA. NW 'I. sec. 3. T 21S. R 
42E. 976 m. 4,] 4-87. 182. Stream in Snow Canyon. 
CA: In)'o; Maturan80 Peak. CA. S. I km S-SE of NW 
comer of quadrangle. 1342 m. 183. Black Spring. CA: 
Inyo; Coso Peak. CA. 1.6 km E ofNW COrner of quad­
ransle. 1769 m. 3-31-87. 184. Darwin Wash. CA: In ),o; 
Darwin. CA. Olina Garden Spri.g. NE If. sec. 4. T 
19S. R 41E. 1037 m: spring abovt Darwin f alls. NW 
'10 sec. 3. T 19S. R 41E. 854 m: Slrtam below falls. SW 
'10 sec. 34. T ISS. R 41E. 732 m. ISS. Stream in Grape­
vine Canyon. CA: Inyo: Ubehebe Peak. CA. S.4 km 
NW of SEc orner of quadrangle. 1525 m. 3-28-87 . 186. 
Bil Dodd Spring. CA: Inyo; Ubehebe Peak. CA. 11.5 
km NW ofSE com er of quadrangle. 1159 m. 3·12-S7. 
187. Stream in GolerCan)'on. CA: In)'o; Manley Peak. 
CA. 15.3 km NE ofSw com er ofquadransle. 549 m. 
).)1_87. 188. Anvil Spring. CA: Inyo: Manley Peak. 

CA. 11 .3 km SW orNE comer of quadrangle. IJ73 m. 
2.IS.8S. 189. Seepage on SW side of Panaminl Lake 
bed . CA: Inyo: Manlcy Peak. CA. E sides of sccs. 28 
and 34. T 22S. R .wE. 317 m. 3·31-87.190. Slream 
in Pleasant Canyo~. CA: !nyo: Telescope Peak. CA. 
6.9 km NE 01 SW comer 0 1 quadrangle. PH m. t9\. 
Past Offitt Spring. CA: Inyo; Telescope Peak. CA. NE 
'I. sec. 9. T 22S. R 44E. 317 m. 2_1 4_85. 192. Stream 
in Happy Canyon. CA: Inyo: Telescope Peak. CA. 11.3 
km NE ofSW comer of quadrangle. 1098 m. 4.11_87. 
193. Spring mounds on Panamint Lake bed NW of 
Ballarat. CA: !nyo: Malurango Peak. CA. NW 'I. sec. 
20. T 21S. R 44E. 323 m. 4.14_87. 194. Stream in 
Surprise Canyon. CA: Inyo: Teleseope Peak. CA. 15.3 
km NE of SW comer of quadrangle. 1098 m. 195. 
Wa rm SulphurSpnngs. CA: Inyo: Telescope Peak. CA­
SE 'I. sec. 10. T 21S. R 44E. 305 m. 2-13-85. 196. 
Stream in Jai l Can yon. CA: Inyo; Telescope Peak. CA. 
10.0 km SE ofNW comer ofquadrangle. 1220 m. 197. 
Stream in Tuber Canyon. CA: Inyo; Tdescope Peak. 
CA. 5.6 km SE of NW comer of quadrangle. 1098 m. 
4- II_S7. 198. Wikht»<: Sv,i",. CA. In},o. Em,va"t 
Canyon. CA. 3.8 km NE of SW comer of quadrangle. 
1080 m. 2.15-85. 199. Springs in upper Wildrose Can­
yon. CA: In )'o; Emigrant Canyon. CA. 5.3 km NE of 
SW comer of quadrangle. 1220 m. 2- 15-85. 200. Cave 
Spring. CA: San Bernardino: A"a"'atz Pass. CA. 7.7 
km NE of SW COTner of quadrangle. 1129 m, 4-9-87. 
201. Sheep Crttk Spring. CA: San Bernardino: A"I­
WIIZ Pass. CA. 3.8 km NW ofSEcorner of quadrangle. 
427 m. 4.10_87. 202. Salt Creek E of HW 127. CA: 
San Bernardino; A.-awatz Pass. CA. 14.1 km S.SW of 
NE comer of quadrangle. 92 m. 3_15·81. 203. Owl 
Hole Springs. CA: San Bernardino: Leach Lake. CA. 
NW 'I. sec. 22. T 19N. R 3E. 64 1 m. 3_16_85. 204. 
Saratoga Spring. CA: San Bernardino: Avawatz Pass. 
CA. NW 'I. sec. 2. T 18N. R 5E. 61 m. 205. Ibex Spring. 
C": Son Scmord,no; Shoshone. CA. 8.5 km E NE of 
SW comer of quadrangle. 366 m. 3-22-87. 206. Hone 
Thief Springs. CA: San Bcmardino: Horse Thief Springs. 
CA·NV. 10.4 km E-NE of SW comer of quadrangle. 
1403 m. 4-10-87. 207. Willow Spring. CA: Inyo; Te­
copa, CA. SW 'I. Y.C. 25. T 20N. R 7E. 427 m. 3·22-
87. 208. Springs in Amargosa Gorge. S of Tecopa. CA: 
In),o: Tecopa. CA. NW If. 5«. 15. T 20N. R 7E. 397 
m. 209. Spring in marsh E of Grimshaw Lake. CA: 
Inyo; Tecopa. CA. NE '4 sec. 9. T 20N. R 7E. 427 m. 
210. NonhemmOSl of Tecopa HOI Springs. CA: In~o, 
Tecopa. CA. NW", sec. 33, T 21N. R 7E. 397 m. 21 I. 
Shoshone Spring. CA, In)'o: Shoshone. CA. NW ';. sec. 
30. T 22 N. R 7E. 519 m. 212. Res!ing Sprins. Ck 
In),o: Tecopa. CA. SE If. 5«. 3 I. T 21 N. R 8E. 549 m. 
2 13. Lost Spring (unnamed on quadrangle). CA: In)'o: 
Winaale Wash. CA. 12.8 km SE ofNW comcrofquad· 
rangle. 702 m. 3_10_87. 214. SalsbelT)' Spring. CA, 
Inyo: Shosh':>ne. CA. 10.6 km SW of NE corntr of 
quadrangle. 366 m. 3-14·85. 215. Warm Spring Ck 
In)'o; Wingate Wash. CA. 7.2 km SE ofNW comer of 
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quadran&lc. 7)2 m. 2-18-8S. 2 16. Lower Talc Mine 
Spring. CA: 111)'0; Bellneus Well. CA. 6.4 km £ _NE of 
SW romerofquadrangle. 9lS m. 3·10-87. 217. Willow 
Spring. CA: 111)'0: Funeral Pt-ak. CA. 7.8 km N E of SW 
comer of quadrangle. 732 m. 3-20-87. 218. Hidden 
Spring. CA Inyo: Funeral Peak. CA. 1~.3 km NE of 
SW romer()fquadran&le. [)42 m. 3-]7-87. 219. Springs 
a l Mormon Point CA: /11)"0; Benneus Well, CA. 6.7 
km N_NW of Sf comer of quadrangle. -64 m. 3-9-
85. 220. Spring (Io""r) in Johnson Canyon. CA: In yo: 
Telesrope Peak. CA. SW 'A sec. 22. T 2 1S. R 46E. 1190 
m. 221. Ea$.le Borax Spring. CA: Inyo; Bennells Well. 
CA. 13.3 km SE ofNW comer of quadrangle. 79 m. 
2-16-85. 2n. Hana upal\ Spring. CA: Inyo: Telescope: 
Peak, CA. 1.6 km S_Sw of NE comer of quadran&lc, 
1281 m. 223. Bad""aler Spring. CA: 111)"0; BennC'lI$ 
Well. CA, 2.7 km SW on NE comer of quadrangle , 
- 79 m. 2-16 ·8~ . 224. Tule Spring. CA: Inyo: Bennetts 
Well. CA. 10.8 km E-SE of NW comer of Quadrangle. 
- 79 m. 2-28-85. 225. Grapevine Springs. NV: Nye; 
Ash Meadows. NV·CA. NE 'I, sec. 2. T 19S. R 50E. 
732 m. 3- 14-85. 226. Blackwater Spring. CA: In),o; 
Emigrant Canyon. CA. 12.9 km S-SW orNE com er of 
Quadrangle. 946 m, 3_10_87. 227. Navel Spring. CA: 
[nyo; Ryan, CA-NV. NW 'I, sec. 13. T 26N, R 2E. 640 
m. 3-17-87 228. T ra" enine Springs. CA: [n)-o; fur­
nace Creek. CA. NW 'I, sec. 25. T 27N. R IE. 122 m. 
229. Salt Springs. NW of Cow Creek, CA: Inyo: Chlo· 
ride Cliff, CA_NV. SW 'I, sec. 21. T l8N. R IE. -79 
m, 2-J-85. DO. Nevare. Spri~ •. CA; Inyo; ChlQridc 
Cliff: CA-NV. NE 'I, sec. 36. T 28N. R IE, 275 m. 231. 
COllonbal1 Marsh. CA: In}'o: Chloride Cliff. CA·NV. 

2,8 km NE ofSW comer of Quadrangle. - 79 m. 2)2. 
Salt Springs. W ofCouonbali Marsh . CA: I ~yo: Chlo­
ride Cliff. CA·NV. 1.0 km NE of SW cornu of quad­
ran.gle. - 73 m. 2-22-85. 233. Salt Springs S of Cow 
Creek. CA: Inyo: Furnace C=k. CA. SE ... !lee. 3. T 
27N. R [E. 31 m . 2_5.83. 234. Stream in Omonwood 
Canyon. CA: Inyo: Marble Can)·on. CA. stream 10.0 
km NW ofSE comer of quadran&le. 732 m. 2·iS-8S. 
stream 11.2 km E-NE of SW comer of QII8dranaIc. 
1037 m. 3- 12-87. 235. Mclean Spring (Salt Creek). 
CA: Inyo; Stovepipe Wells. CA. SW 'I. sec. 31. T ISS. 
R 46E. 37 m. ).8-8S. 236, Springs NW of lL""3ne WOJI ­
der Mine. CA: Inyo: Ch[oride Cliff. CA-NV, SE 1'. !Iee. 
I. T [5S. R 46E. 366 m. 2- 13-85. 237. Monarch Sprin,. 
CA: Inyo; Chloride Cliff. CA-NV. SE 'I. $«. 24. T 14S. 
R 46E. 915 m. 2-4-85. 238. Keane Sprins. CA: Inyo: 
Chloride Cliff. CA_NV. NW 'I, sec. 8. T JOW, R IE. 
1159 m. 2-4-85. 239. Cane Spring. NV: Nye: Cane 
Spring, NV. 6.0 km N-NEofSW eomerofquadran&k. 
ID8 m. 240. Spring in Oasis Valley, 13.2 km N of 
Beauy. NV; Nye County: Thirsty Canyon. NV. SE 1'. 
$«.32. T lOS. R 47E. 11 28 m. 241. G rapevineSprinp. 
CA: Inyo; Ubehebe Crater, CA-NV. NE "'!Iee. 3. T 
liS. R 42E, 824 m. 242. Spri~ 1.6 km EofSrotty's 
Castle. CA: Inyo: Ubehebe Crater. CA-NV. NW 'I. $« 
5, T 115. R 42E. 946 m. 243, lillie Sand $prill&- CA: 
[n)'O; LaSt Chance Range. CA-NV. SE II> $«. 17. T 95, 
R 41 E. 915 m. 387. 244. Sand Spring. CA: Inyo: Us! 
Chantt Ran&,!. CA_NV. SE II> sec. 7. T 9S, R 41E. 946 
on, 3-30-87. 245. La .. Chan~c Sprin" CA: Inyo; Ma­
gruder Mtn" NV-CA, SE 1'. sec. 2. T 8S. R 39E. 1739 
m.3-30-87. 


