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A PHOTOGRAPHIC RECORD OF SNAIL ACTIVITY

DOROTHY E.

Peninsula Nature Museum,

Freshwater snails in their natural hab-
itat move slowly over the vegetation and
subst¥ateé, exhausting the patience of an
observer trying to record their activity.
At 1nfrequent intervals they exhibi't, for
mollusks, rapid motion, travelllng a dis-
tance pf several yards in a few minutes.

Occasionally they drop from the tifiderside’

of thesurface film or ascend rapidly. The
app roach of another individual of the same
species can result in short periods of in-
vestigative behavior, that sometimes léhds
to mating. A snail moves with slow dis-
patch.

To measure the time occupied by activity
or rest and. to aobserve what occurred dur-
ing these periods, marked gastropods were
filmed in the laboratory.

Three adult and two juvenile Gohiobasis
virginica and a single Pseudosuccinea co-
lunmella were used in this experiment. They
had been collected, along with five other
species- of fresh water mellusks, from the
Tar River at Rocky Mount, North Carclina,
on September 30, 1968.

The river bed was completely exposed in
places largely due to diversion of its wa-
ters by local industry in combination with
a dry summer. Low water had isolated the
mollusks so they could be easily hand-
picked from pools, among the rocks of the
cataracts at the base of asmall dam. These

animals -and succeeding generations were

reated.in the laboratory during the winter
of 1968-19%9 and used in studies, one of
which, based on a film of their activity
follows.

In this report, the Goniobasis will be
identified as G-1, G-2,
G-4 and G-5, juveniles; and the Pseudosuc-
cinea as P,

G-3, adult animals; -

BEETLE

Newport News, Va. 23601

At the time of their capture the spires
of the Goniobasis were eroded at the tips
and included only 6 to 8 of the most re-
cent whorls. Similarly, the spires of the
Juven1le.donlobaSLs were eroded and showed
only 5 to 6 whorls. No appreciable growth

had occurred up to the date of the filming

nor to the time of their death the follow-
ing summer. Heights andgreatest diameters
are as followssg

Aninal Height in mm. Diameter in mm.
G-1 26.8 8.3
G-2 26.6 9.2
G-3 28.8 11.2
G. 4 12.9 5.6
G-5 15.7 6.1
P 12.0 6.5

For the .film sequence the mollusks were
introduced into a shallow pyrex dish, 8%
by 44 by 3% inches, positioned over a cen-
timeter square grid to facilitate measure-
ment. In order that the snails could be
seen at all“times only minute portions of
leaf lettuce, algae and an alder leaf were
added to the dish and replenished as con-
sumed. Only tap water which had stood for
48 hours and was at room temperature was
used. The water was kept at a depth of 2
inches during the filming.

.Filming was begun on 12 December 1968 at
2¢30 pm, 2 hours after the animals had been
1ntroduced and ended at 2320 am, 15 Decem-
ber. A Bolex-Rex 16mm movie camera was
used. The camera setting was f-11 with a

.f-1.6 lens dpproximately 2 feet from the

subject. Exposure time was 1730 of a sec-
ond, using Kodachrome II (photoflood) ASA
with one light 32000 Kelvin. Frames were
exposed at the rate of one per minute

Positions of the mollusks at minute in-
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tervals were marked on charts, from which
the distances were measured andplotted on
graphs. When the snails were first intro-
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12300 am:13 Decem$¢¢ tomidnight of 14 De-

cember 1968.

Table 1 summarizes the amount of time

ev1dent. from Table 1.- Increased act1v1ty
‘either in the dark or light did not 6écur
.and varled from, day to. day,

G-2 was theleast ac€1ve mollusk and the -

“total number oThours Spent in resting was
equally d1v1ded between day and night.

Ive of each’ twenty-four hours,
ZJuvenlles, G 4 and ‘G-5,

as

1n mo tlon

'S
rom ‘48 hours of fllmlng ACCIV-';
peaked for .the- three adult” Gom.obasts
n 10300 pm and 5800 am. Durlng these
itwo- of-" the three snails were always

even,. for t:‘h e

- except
;14 December G-5 was almost conti- "
Pseudosuccmea was the '

nuam

The -

G-1andG-3 were active approxima- "

active with;

-sunset

“its
G 3 rested 5 hours. ‘before dawn of the 13th

duced into the photographic situation, each” snail was either active or resting
t:hey expended considerable energy in rap1d during the hours’ of "dark and light. Sun-
explorat1on of the dish. To ellmlnate the ‘rise occurred at 7315 am and sunset at
_'1nt.roductory exploratlons and to have equal 4: 40 pm ESTi-on 137and: ‘¥4 December. In this
unlts of time for comparison, thé decision feport dayl1ght was measured as the ten
Jwas made to study activity patterns fx‘om ':”hours between 7:00 am and 5:00 pm.
" "TABLE ‘1. " Number of hout& snails wéré acb:iVe 'er resting ih -a: 24~hourperiod
T , NIGHT . DAY. .. . TOTALS
Animal  Date ' Act1ve R__e'svt Acfive ~Rest Active Rest
- “G-1 Dec. 13 9h 24m  4h 36m  4h 48m 5h 12m 14h 120 Oh  48m
. ' 14 Sh 30w-" 8h 30m 4h 48m "“5h 12m . 14h 18m  13h  42m
G-2_ Dec. 13 6h 30m Th 30m '2h 00n B8h 30m . 8h 30m 1Sh  30m
o 14 5h. 00m  9h 00m lh'f3'0vr;n'.- 8h 30m  6h 30m  1Th  30m
G-3 ;Dec."13 5h 54m 8h 06m 6_b‘18m 3h 49m 12h 12m *1lh  48m
o ' 14 . 5h 12m 8h 48m ~ 5h 00m ‘' 5h '00m . 10h 12m° 13k . 48m
G-4 Dec. 13 _ 4h 18m OSh 42n  6h 36m 3h 24n 10k Sdm  13h _ 06m
T 14 8h. 06m  Sh 54m . 2h 24m 7h 36m . 10h 30m ° 13h  30m
G-5' Dec. 13 6h 12n 7h 36n_ 4h 48n. Sh 1o 1lh 15m 12h  48m
o U714 12h 18m - Lh 425?..,._,9}’,_ ’48 Oh 12m"',"“' " 22h 06m ih . 54m -
P 8h 32m  5h IQm 8h . 42m ;‘1;}?, 2‘8m' 17h 14m 6h 460
o 8'h OOm_‘ 6h 00m 10h OOm OhOQm 18h 00m 6h  .00m
" No ‘Consistent - sequence of ‘a'egt.l.:vlvﬁ; 15"; T oid motlon and between 12% 00 am and 110:0

all three were active., Between: 7400
and 9300 am “and . 1100 pm ‘and 6:00 pm

am

.:act1v1t,y agaln showed an upswxng

G ‘1 entered a long rest lasting from
Eredawn untll noon‘on: both days From
noon to midnight on ‘the 13th it remained
g only .brief stops- (snailnaps)
of "six to “thirty- minutes duration. - After
on  the 14bh it had another “long
: Even the ‘G-2 totaled equal .amounts
in the dark and daylight, it had
rest durlng daylight hours.

rest
of rest
longest

Bu't delayed 1tsma_]or‘rest. on' the l4th un-

‘_.t11 late afternoon

the patterns of act1v1t,y L

o maJor rest

The two Juvenxlyes | G- 4 and G- 5 - were

_most’active betfween 5:00 am_ and 7300 am,
10:00 am' and 1300 pm. and 8400 pm to 10460

The trace of G-5 on 14° December shows
at all. i ceased houon

pm
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seven times' during the twenty-four hours,
halting only six ‘to thirty minutes each

time. It is difficult to envision how it’

was able to sustain such a level of act1-
v1ty

Although ‘thenumber ofhours during which

Pseudosuccinea wa's active was aboti't. equally
divided between day and night,.its most
sustained activity occurreddurlng theday.
I moved and'fed ten and eleven hours with-
out rést on both days
ty- four ‘hours,
hours,
hours‘
those oﬂ:Gontobasls :

Blolog1cal rhythms ‘have been descrlbed
Titerdture for  various- anlmals
"Thésé’ may‘be ‘eircadian, polycycl1c”
) lated tospec1a1 activities such as -sé ‘

’ i ‘en Figure 1 was examined in
appeared from the alterna-

it fedapprox1mately twelve
gl1ded six hours and rested “six

) tlon‘ o
.s1ble rhythm1crty

'.c rather
"than 01rca

was polycyc

5 R

: That the cycles d1d not” co1n01de w1th
“dark or l1ght that’ they varied between
1nd1v1duals and even from’ day to day for

rnd1v1dual poss1bly results from

‘ne rly co stant temperature in. wh1ch'

‘Lyp
fiable on the fllm
- as, gliding, sweeping, feedxng, ‘éontact and

.rest. - The following descrlptlo,s and .in-".
apply to Goniobasis excépt as -

‘lformatlon
) Pseudosuccnnea 1sspec1f1cally 1dent1f1ed

“and tentacles part1ally or fully extended
and problng "edvance of .the route The
shell “is ca '»d above and nearly paral-
~lel w1th the i
r-m1ttently

forward ont

The greates”
of tite = '
__the basic dlstance advanced ‘per m1nute
but dur1ng peak SpuTts - both theGonlobasvs

'lfand the Ps'udosuc‘;nea travelled 40 to, 60'-

'hmm per”
'"greatest

tance 1n one mlnute‘— 64 mm .
S

An'énlngl_would glide'zmi average of 5

Out of each twen-

Its maJor Tésts were shorter thqp

and rest that- any pos—'"

These ‘are’ des1gnated-

In gl1d1ng, Gonfobaszs holds therostrum‘“
“and, with

_sweeping was 5 to 45 minutes.
‘ods lasted 15 to 20 minutes,

39, SEPTEMBER 1970

to 15 minutes, halt one minute, and re-
sume travel. It would continue this pat-
tern at least one to two hours before rest-

~ing. The longest continuous glide period,

performed by a juvenile Goniobasis, lasted
five hours.

A clesn pyrex dish was used during the.
f11m1ng to ensure visibility of the grid
system and the paucity of food in it may
have contributed to ‘the long periods of
travel w1thout rest’

The mollusks - gl1ded F;ther in a straight
Iine or along acircul’a? path. No prefer-
ence for counterclockwise &s opposed to

-clockw1se mo tion was found

Trac1ngs\-of the1r aths 1nd1cated pho-
botax1s The' sna1ls i equently paralleled

_ prev1ows courses. of their own. er of other

individual's or cragsed them,
‘not retrace the old paths ’

but they did

Durlng the forty e1ght hour period, G-3
retraced parts St 1ts previous paths only
8 t1mes for a total of45 minutes. It never
followed a path long Retracing lasted
from 2 to 7 mlnutes The only exception
‘decirred whén it followed a former trail
7 m1nutes'efter an el'apsed time of 2 hours
12 minutes.. “The shortest interval between
retrac1ng of a traét was 55 minutesy the
loiigest 34, hour 2 minutes. Twice G-3

‘dupl1cated part of. a G-1 track for 3 and

T mindtes respectlvely

Arr1v1ng at the ' corner of the d1sh or a
>side “Wall, ‘an an1mal would make ‘sweeping

”'motlons of the rostrum before orienting
“in a new diréction.

The" paths of all an-
imals converged in the cortners, but they
contlnued on 1in varlous directions after
cr0551ng each other s trails.

A second motlon frequently employed was
sweeping. The sna1l ceased forward motion
shell ‘stationary, alternately
extended the rostrum and tentacles in an
arc to'left an'd’ rlght After all the area
within its reach ‘was covered, the body and
shell were hunched into a slightly ad-
vancedpos1t1on muithesweep1ng continued.
Thi's 'motlon- was ‘an exaggeratlon of the
prob1ng seen durlng glld1ng Duration of
: Most peri-

The pattern result1ng “from sweep1ng ap- .

"'_pearsto be efficient in its thorough cov-

erdge of ‘an area. Raup’ (1969) has dis-

_cissed foraging behavior of minute. fossil

sediment feeders and has recreated their
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‘

meander, patterns’by digital computer. Un1- - A TABLE 2 FEEDING PERIODS .
i ,but.lon of food in the aedlments T L . 13 Dec. 14 .

»'.48m “y 2h. 55m,
.3h "36m 1h- 12m -
he46m 2h 18m.
h' 54m -~ 27m,
“40m ' . -3h 43m.

" 42m llh 42m

two. act1ve indi_‘vi‘;duals
conbact, wit

gal’ encrust_e. .
v’ere placed lnlthe

hiis;, laboratory.‘j '
ute. Although the - ‘general ay
d small, amounts; - the ‘ad~" :they sepa_\ £
_.L‘”,dl,d not read;ly utilize :

, thes Pseudosucci-
leaf lettuce and-

: ontalned .-28 eggs
- 'AlL, but oneé hatched 207 to .22: days later:
~In the: follow1ng week Pseudosuccmea dc-
”'-vpos1ted 8 othe\r, capsules and one half size
-'-‘capsule and died on 29 December '

The Gontobasls stud1ed and2l others Te-
mained a11ve unul June and:’ July, 1969,
nearly 10 %ienths: after capture . No at-
- tempts€omaten erevobserved nor were eggs
found. The re kept in translucent white
Aand Subsequently ‘com- . . plasuc containers and: while the eggs are
est perlods of equal easily. overlooked, it 1s expected they

o would have been found Had. they occurred

- Dazo ascribes to Winsgor (1933): the ‘obser- .

total time. an -animal - vation., that .G.. virginica. ‘eggs: are covered
<Eed1ng durlng each’ ' 1] of debris-

. contributed to

74 'h\dli'(f' peri od..=. i

. sl o o " the; c1rcumstances under WhICh no eggs were
See F1g"' 1""for ‘times in. which feeding ) found . e
occurre(l ‘No,consistent pattern of feed- :
) ing is ev1dent ‘Ari.animal, fed upon awak- A rest penod as. dlfferennated from
ening,; before resting, - ‘and m1ght: bé- active . brief pauses in contact or change of dir-

both bgéfore ahas' after feed1ng ... ection, was selected as lasting at least
: 30 minutes. .
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Major rests were commenced after an an-
imal. had been .active at least. an hour.
Most resting perxods occurred follow1ng 2.
to -1 hou'rs of . act1vrty

The mot1on of the an1ma1 became f1tfu1

Tt frequently ‘travelied shortér d1stances o

“‘per m1nute vand stopped once of tw1ce for

several minites before - com1ng to ‘rest.
feT'en g - .varied’ between 30

18 mlnutes 42

up,vthekapev of the shell
ard the b ;

1n ja-
27 occurred on

t1ng ‘On. 14
rely without,
: rs,-48 minutes! v
36;m1nutes duratlon during
d 18, m1nutes move

If a snall had r' éntly" entered a rest
perlod 4t remained qulet in spite of-be-
ing bumped, ‘shoved to another location or-
grazed by - anAact1ve an mal
a restlng sn
m1nute to &
sleeplng

1n one

act1ve an1ma1 often ter-

Co tect by

n “hour or more 24
retermlnated when an

‘resumed Act
dosucctnea which was almost
av01ded by the :Goniobasis,
1ts maJor rests
of another snall

completely
awoke from all’
1thout phys1cal contact,
G 5 contacted it 3t1mes

“tween anlmals

~of motion w1th
thie . laast act1v
“spen't - only P b
ﬁand mostofthls o

'fOII" 1'1 o

'act1v1ty were
made’ of . Goniobdsis,
- These are descr1bed as gl1d1ng, sweeping,

A few tlmes_

f;search an area’ thoroughly

‘a resting oné. ‘A
belng bumped the

in.tances of 42 therestlng anlmal:
y of its own accord, Pseu-. .

NO. 39, SEPTEMBER 1970

to end'short pausées of 34 minutes or less.
G-2- ended one .of its short pauses, but

“.'there was no other contact between Pseu-
" dosuccined. and ‘the Goniobasis other than
. the depos1tlon of the egg capsule.

While
the animals would be’ expected . to awaken
in-. the wild w1thout phys1cal -coptact be-
the crowdlng -infzthe: photo-
‘graphic, 51tuat10n made it inevitable sthat

“thiey - should frequently dlsturb eachother

CONCLUSIONS AND SUMMARY

Gonzobaszs exh1b1ted apolycycllc rather
than a 01rcad1an~ rhythm There was no
well deflned preferen & to concentrate ac-
tivity in either ‘thé® dark or light. The
animals were ‘activi approx1mately half of
each’ 24 hours alternat1ng ‘several hours
’ f rest. G-2 was
f'the GonLobasts It

red durlng dlen1ght
0 :

Pseudosucctnea was’ a’ ‘moTé- act1ve animal
than the Gonlobasts "It was engaged in
vg ious™ loi omotor :act1v1t1es 18 of each
y Its activity. pattern. 'was also

24 houTs.
polycycl1c although the most suStained

-activity, occurred durlng daylight hours.
" Rest. per1 ds were short 3 to 4 hours at
'the most: :

- | P N
Several d1st1nct1ye types -of locomotor
arly indicated in. a <film
-and Bseudosuccinea.

feedlng, contact and rest

“The - maximum . d1stance in a forward dir-
ection c¢overed’ per ‘upit. time was 'in glid-
ing.” No-preferende. for ‘straight - line,
clockwise or counterclockwise motion was
indicated, Sweep1ng motions with theshell

held statlonary and the’ rostrum and ten-

'_tacles moved alternately toright and left

enabled the animal to
Feeding peri-
ods adhered. to. no partlcular pattern and

in- a serlesofarcs

‘.were not concentrated ‘either in the hours
of datk or llght
”followed both by act1v1ty or .rest: No

Feed1ng was. preceded or

cle féut pattern emerged

Contact between act1ve anlmals usually
esulted in a retraction -of the tentacles
rostrum and a -change in direction of

.motion: after amoment’s halt ‘On the other
v’hand no reactlon was apparent if the shell
was grazed upon

ushed aside or crawled’
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over. Phobocans was exhlbn;ed 1n the
pronounced avo1dan‘ce of 5.
tralls, elth



8 STERKIANA

THIRTY SIXTH AN'UAL MEETING OF THE AMERICAN MALACOLOGICAL

UNION KEM WLST

meeting,
and Mar-

for “this
John Root,”

The local commlttee
Ann-Young,.chalrman

garet Teskey, d1d a flne Job accord1ng to.

ounts

e e

; ‘'all, under the chalr-
ent. Alan Solem.

1al-and:f1eld collect1ng events of the
t1ng

feamufe of the “Fi st évening. ‘The group®

plcture was taken in front of Convention

. Hall .on JuIy lws after a morning devoted
. ¥, 'tO a symp051um on .Commercial ma-

"fthe United States convened

b errill,
tlnued thyoughout the afternoon

nin'g presentatlon was SHELL CLUB
aplzed by John Root. Executlve

The mornlng was de-
ﬁntatlon of papers.

one’ group went.on a field ¢
"jor marine collectlng an

-an 1dent1f1cat1on seml-

' y Wllllam Old was heId

FLORIDA JULY 16 20

'théfﬁeetlngs were held

Ann Young - -

n attendanqe on’ behalf’ ' Cephalopod§ by’E wa

hvacknowled emen
1denhs an

© WILLIAM J. CLENCH
_'Malacology -

" ine Scxence 1am1

This symposium con-’

. nPaSt
In%the' ’

K stlfhtlon,

o MORRIS K. JACOBSON

ing, 'ﬂleorganlzatlonal meet-'"

“AMU CONSERVATION COMMITTEE was

jclams

razor clams and‘Eotentlal spe01es

1970, e

atics of marine blvalves and gastropods
was presented,
by another group, of contr]buted papers

"‘The bus1ness meeclng was held at 3:00
p&m., “a ‘€ocktail party at 7300 .and the an-
nual banquec “at 8300-5 The after- d1nner
1ncluded address on

LaRoe .
da the customary

program -

of ML

SR "PAEEBSiFRESENTED‘
(in ofder"bf'theiﬁ presentation)
CATHERINE H ROBINS (Instltute of Mar-

Florlda) The, intro-
“duced freshwater sna1l Marisa. ‘ :

MAR N F.. GOMON:,(Instltute of Marine .
‘Mia Elorlaa)

AS-R WALLER (Sm1Chson1an Inst1tu-:
Washlngton, D 7EY), The, glass scal-
lop,: Propeamusslum aI1v1ng re11cc of the

JOSEPH P E. MORRISON
AWashlngton D c. ¥ Hydrob1’ﬂ

(Museum of Compara-
Evo-

(erg1n1a Instxtute 6f
Gloucester P01nt Va )

(U S Navy, CBC

Davfsvxl e, IR; 17 H ‘clpms aud soft

B ROBERT HANKS and ARTHUR S. MERRILL (Bx-_ g
ologlcal Laboratory, Bureau of Commercial

Flsher1es Oxford, Md.?) Bay scallops,-

followed in ‘the afternoon .

Hiﬁperr.qi Eiqridé,'

Florlda under-'

(Sm1thson1an In-}=¢

NO. 39;. SEPTEMBER:4970. %i:"

s
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JUGA, OXYTREMA AND MUDALIA, AND A CORRECTION

BRANLEY A. BRANSON

Eastern Kentucky University,
Richmond, Kentucky, 40475

Scarcely had my brief note (Branson,
1969) on some western and southwestern
snails appearedinprint before I received
a cordial note from Allyn G. Smith (Cali-
fornia Academy of Science) asking about
the basis formy utilization of the combi-
nation Mudalia (Goniobasis) silicula
(Gould). With a red face, I could only
plead a lapsus calami, for in some manner
or another I had used Mudalia where I had
intended Oxytrema.

In the same letter, Dr. Smith indicated
that he had been using Juga for western
U.S. river snails, following the rationale
of Taylor (1966). Prior to the latter work,
Baker (1963, and more lately, 1967) -se-
lected Melania silicula Gould as the type
of the Adams brothers’ Juga. Taylor (loc.

cit.) recognized Juga as -a valid genus, ’

and included in it all Recent and Tertia-
ry Pleuroceridae of Western North America
that have shells like Elimia (which 1is o-
pen to at least suspicion since Semisul-
cospira cancellata (Benson), 1833 has been
found in Miocene rocks of Western Siberia
(Zhadin, 1952). On the other hand, in the

choice of Oxytrema as the generic desig-- -

nation for western river snails I agree
with Morrison (1954): ‘This genus includes
numerous North American species whose ran-
ge extends from the Atlantic to the Paci-
fic coasts and from southern Canada to
Florida and Texas.’' In theée genus, accord-
ing to Morrison, the eggs are laid 1in
close, flat clusters of 3 to 10 egg cap-
sules —— a fact I have verified by numer-
ous field observations.

continue this work into the

Moreover, I am progressively more un-
certain regarding therelationships of Ju-
ga (fide Taylor) and the Oriental pleuro-
cerid genus Semisulcospira. Although the
last named genus is ovoviviparous (Davis,
1969; others), the question has been raised
whether its species were not more closely
related to western American ‘melanians’
than the western forms were to those of the
eastern U. 8. (Dall, 1910). Personally, 1
suspect that Semisulcospira and similar

 forms are secondary derivatives of pleuro-

cerid stocks in the center of dispersal,
and- that the American fauna is the more
primitiveof the two, particularly species

.complexes of the southeastern UnitedStates

(where considerable radiation has occur-
red).” ‘Pachycheilus’ of Mexico, and ‘Go-
niobasis’ of Texas are relict faunas. The
species of the west coast of America are
presumed to have been isolated there since
at least late Pliocene times. The species
of the Olympic Peninsula, and of the Puget
Sound area in general, probably reinvaded

" the area following glacial abatement. There

is ample evidence that many of the valleys
were filled with ice during the Pleisto-
cene, and field observations during the
summer of 1969 demonstrated that Oxytrema
is not now very abundant in glacier-fed
streams, especially very far inland from
the coast (or Hood Canal).

The author is now conducting a survey
of the freshwater and terrestrial mollusks
of the Olympic Peninsulal and he hopes to
Cascade and
Sierra Nevada ranges - funds permitting.

1 Supported in part by Sigma Xi-RESA and Eastern Kentucky University Faculty grants in
' aid of research. '
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THE LAND SNATLS

o Lj%SJQQTE

. North Carollna is one of the states for
which the land ‘snail fauna is véry poorly
known

There has been considerable col-
the mountains in. the western

the'state'1nthe collection of the Lauthor.
As in prev1ous papers An this series, on.-

ﬂelibel!é:paperata Montagu. Carteret

téllzana (Bland)
bus, Hyde New

Beauforc

Po gq§tu101des (Blhnd).? Graham

1 ~Johh.ston Macon,: Rowan,' Ruther-
ford;’Stanly :

Stenotrena, althplra (Pllsbry) Alleg-
hany, Avery ‘Bun'combe, Haywood, McDowell
Mitchell, Swa1n Watauga Yancey »

Stenotrema deprlatum (P1lsbry) Graham
Swain. - .

Stenotrema barbatun. (Clapp) ' Alamance

Anson, Bladen, Caswell, Chowan,” Edgecombe,
'Harnett Johnston Nash New Hanover, Pam-
lico, Wake Warren .

Stenotremastenotremastenotrema (Pf81f—.

fer). ¢, “Burke, "Caldwell, 'Forsyth,
Gaston, Graham, Henderson Macon, McDowell,
Mecklenburg, Rowan), Rutherford Stanly,
Swain, Watauga; Wllkes

T'mo volumlnosum(Clench

Stenotrema"
& Banks) . Sw

Stenotrema ‘ma ntﬁumosum (P1lsbry) Cl.ay,

. Graham, Haywoo enderson Jackson, Ma-
con. . . Ll .
Stenotrema .pilula (Pilsbry). Haywood,
Henderson, Ma ison, McDowell, Swain.

. Caswell,
“Person, Randolph Rock1ngha

.1ngham

;Swaln

“fort, Berble Bladen-
tles are . given-as this is usu- |
tforplottlng d1str1but10nsf

anover On--.j“:'

“son; Rocklngham

ham, Haywood Jackson

‘Swa1n

:Orange Person ‘Ruth
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Cabarrus
Montgomery,
. 'Stokes.

Rock -

Stenotrema

hrrsutum (Say)
Dav1dson ;

‘Guil ford,

Stenotrenma. leal aliciae (P lsbry)

Stenotrema fr rnum montanum Archer

Stenotrema fasczatum Pllsbry Jackson

Mesadon thyrordusﬁ(Say), Alamance, Beau-
iBrunsw1ck Buncombe

. .
Craven
Dav1dson

Gas-

.Cabarrus.
rokee

N rthampton,
“Pén'der, Per-
Ri'chmon'd; Robe-
“Scotland, Stanly; - Stokes,
Surrey, Swain, Transylvan1a ‘Tyrrell, Wake,
Warren, Wash1ngton Wayne W1lkes, Wllson,
Yancey.

u imal

Mésodon. clausus clausus (Say)
Macon

Mesodon andrewsae W G Blnney

Cherokee,

Ayerﬂ,-

Buncombe, Haywood, M1tche11 Swaln Trange

sylvania, Yance :
Mesodan normalis (Pllsbr " Clay, Gra-

ham,* Haywood Macon, McDowell Swain, Tran-

sylvanla Yancey
Haywqod,SWain.

Clay, Gra-

Mesodon zaletus (Blnney)

Mesodon clarki’ ‘clarki; (Lea).
Macon

‘ Mgesodon: clarktnantahala Clench & Banks).

"

Mesodon chrtst
Gaston Graham, Jackso

(Bland) Cleveland
L Lincoln, McDowell,
ord, Surrey, ‘Swain.

Mesodon wheatleyz (Bland).
ham, Haywood, ' Jackson, Macen,
Swa1n, ransylvanla Yancey.

Avery’, Gra-
Mitchell,



~well,

Alexander, Caswell, Rowan, Stoke’s, Wilkes.
Mesodon, pe:Lgra tus (Pllsbry) Cabar-
rus, Cherokee, aﬁamnHaywood Henderson
Macon Mecklenburg, Swain.
- Mesodon jonesianus (Archer). 'Haywood, i
Swain. o
Mesodon- subpalllatus (Pllsbry) Avery,
Mitchell. : )
Mesodon sayanus (Pilsbry). -Ashe, Wat-
;auga B
" Mesodon. rugelt (Shuttleworch) Buncombe,
"Cherokee Gr ah am, Haywood Lincoln, Macon,
Madi'son, McDowell Mitchell Rutherford;
~ Swain, Yanceyg: '
fMeéod ? infl Stus (Say) Avery, Burke,
Cabari "Caldwell, Cherokee, Hartnett,

"'Héﬁd%rs h'Iredell
0% therford Stanly, Surrey Yadkxn,

" "ba

-1wTrbo opsrs“
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(Pilsbry).

ferrissi

~ +Mesodon
Swain. L
Mesodon laeviorHubricht. Carteret, Cas-.

Pamllco Sampson.

Mesodon appressus sculptior (Chadw1ck)

Mecklenburg Randolph,

stubr1cht Haywood

Trlodopsrs fuleiden "Hubricht: Burke,

: Catawba, Cleveland Lincoln. -
Trvodopsbs t{bdentata (Say). Ashe, “Av-
Burke: Cat wbg, Forsyth, Gaston, Gra-
wood Henderson, Iredell Jackson
"Macon, McDowell, Rocklngham Ruth-
Stanly; ‘Stokes, Swain, Watauga

j;Yadkln, Yancey

~Dav1dson;

burchr Hubr1cht

Gu1lf‘rd Mecklenburg Montgomery, Ran-
dolph,” Rock1ngham
Triodopsis vulgata Pllsbry . Clay, Gra-
ham d?son, Watauga. .
Trtodopsts “juxtidens (Pilsbry). Ala-
mance, Bladen, Cabarrus,  Caswell, Chatham,
olumbus Cumberland Dav1dson Durham,
ecombe, Forsyth, Franklin, Guilford,.
§1fax "Hertford, Johnston, Mecklenburg, '
Nash Pamlico, Person Rocklngham Rowan ’
Stanly,-Mahe, Warren. ’

TF%odopszs pendula Hubricht. Alexander,
Alleghany, ‘Burke, Cabdtrus,
vié, Forsyth, ‘Guilford,” Iredell Lincoln,

Rowan Stokes Surrey, Wilkes, Yadkin.

Triodopsis fallax fallax (Say).

.Chat amLCleveland Forsyth, Franklin,
Gaston Gates Gullford Harnett Iredell,
JohnSCOn Lee Montgomery Person Ran~-
do’lph, Rlchmond Rock1ngham Stanly, Stokes
Surrey, ‘Wake, Warren

Trrodopsrs fallax affznls Hubrlcht Al-

Cataw-

exander .Cabarrus, Caldwell, Cleveland,
‘Gaston, Gullford Llncoln MpDowell, Polk,
Rocklngham Butherford Stokes, Surrey,

kae,gWilkes

Hayﬁoodk

.Bladen,

Tus, Caldwell

- Gates,

‘Avery, Beaufort,

‘Caldwell, Da-':
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Triodopsis messana Hubricht. Bertie,
Bladen, Brunswick, Columbus, Craven, Cum-
.berland Duplin, Gates, Hallfax " Hoke,
Johnston, Montgomery, Nash Northampton
fPender,'Pitt, Hobeson Sampson, Scotland,
Wilson.

Triodopsis hopetonensis (Shuttleworth).

Beaufort, Bertie, Brunswick, Camden, Car-
teret, Chowan Columbus, Currituck, Dup-
lin, Hertford Jones, Lenoir, Martin, New
Hanover Onslow Pasquotank Pender, Per-
‘quimans, Pitt, Scotland Wayne
‘Triodopsis obsoleta (Pilsbry). Beaufort
Bertie, Brunswick, Carteret, Chowan, Cra-
ven, Dare, Hertford Hyde, Jones, Martin,
Onslow Pamllco Perqulmans Sampson, Tyr-
rell, Washlngton '
Triodopsis messana X T. obsoleta. Samp—

" son.

B. Henderson)
.Jones.

Triodopsis soelnert .
Brunswick, Columbus

"Triodopsis denotata (Férussac). Bladen

Triodopsis albolabris (Say). Alexander,
Beaufort, Bladen;Brunswick, Burke, - Cabar-
Carteret Catawba Colum-
bus, Craven, Dare Dav1dson Dav1e Dup -
lln,‘Durham Edgecombe Forsyth Gaston,
Gu1lford Halifax, Hoke, Johnston
Jones ‘LenoirTs Martln, McDowell Meck Leh~
burg, Nash, New Hanover, Northampton On-
slow, Orange Pamlico, Pender Perqulmans

Pitt, Randolph;, Robeson Rockingham, Ruth-
;erford ~Stokes, Surrey,.Swaln, Tyrrell
1 s,-Yancey 5 ’
Trtodopszs ma]Ol’(B1nney) Bladen, Brun-
swiék, “Cherokee, Columbus, Graham, Mont-
gomery,Pender Robeson Rutherford Samp-

son, SCOtland

Rumina. decollata (L1nn€) Brnnswick,Nen
Hanover :

Wayne.

Haplotrema concavun (Say). Anson, Ashe,

Bladen, Brunswick, Burke, -
Cabarrus, Caswell Chatham, Chowan, Colum—
hus Craven, Currltuck Dav1dson, Davie,
ecomhe, Forsyth Graham Guil ford, Ha-
% Haywood, Henderson Jackson, John-
ston Lenoir, - Lincoln, Macon, McDowell,

Mitchell; Nash,New Hanover, Onslow, Oran- .
ge, Pamlico, Pasquotank, Person, Rocking-
ham, Stanly, Stokes,  Surrey, Swain, Tran-
sylvanla © Wake, Watauga ‘Wilkes, Yadkin,

Yancey.

Haplotrema: kenderghl Webb

Euconulus.chersinus chersinus (Say) Av-
ery, Beaufort, Bertie, Bladen, Brunswick,
Chowan, Hallfax Johnston Macon Nash
Northamp ton, Onslow Pasquotank P1tt
Tyrrell Wake, Yancey

Euconulus: dentaiysm(Sterkl). Caswell.
Guppya stegkii (Dall). Macon.

Glyphyalznza bugringtoni (Pllsbry) Av- -
€Ty, Haywood, Mitchell, Transylvania.

Opeas pyrgula Schmacker & Boettger.

Swain.

Avery,
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GlyphyaanLa cumberlandtana (Clapp).
Graham, .Jackson, Macon.
- Glyphyalinia reoanensis. (H B. Baker)

Avery, Graham Macon Mitchell, Yancey

Glyphyalrnra wheatleyt (Bland) Caswell Anluw

‘Franklin.

Glyphyalvnla vanattaz (Pllsbry & Walk~v

er). Yancey.
Glyphyaltnta cltngmant (Dall)<‘Yancey

Glyphya’tnta pentadelphra (Pil'sbry).
Graham “Macon". : :

Glyphyallnra rhoadel(Pllsbry) Caswell“ﬁ'

Dav1dson -Edgecombe, " ‘Harnett,. Johnston,

Lincoln, Mecklenburg,_Person ‘Rutherford,;“
SurreyJ Wake Wllkes YadJ,

Stanly,Sto es,
- ledn.o- .
Gly h a[tnta ,,ndentata (SayYﬁ
Eeaufply Bertie, Bladen, Brun's

Cabarrus Camden,

con e Franklln Graham Gullford ‘Halifax,
H&WWGod Jackson Johnston Macon ‘Martii;

McDowellﬂhMecklenburg,NewHanover "“North_ -

. ham] “Onslow, “Roekingham, -~Rutherford

4 1lson~

rnﬁton
‘GLy

Vo

tank o
G}yphyalzn
Grgham .

- Mespmp' andrewsae‘(Pllsbry) Graham
Haywood, k son Mecon; Rutherford Swaln
Transylva“,.

CL My ‘pmphlx suéplanus subplanus (Binney)

. Bunggmhe Graham,Haywood Hendefson, -Jack-

son,; Macon Madlson Rutherford Swaln
Yancey

Mesompth subplanus planus Banks. Yancey ..

Lk Me&amphtx rugeliirugeli (W G, B1nney)
- Mltrhell Transylvan1a e

Masomphlx rugel i oxycoccus »(Vanatta)m

Ashe Avery, Watauga.

Mesonphix perlaevls (Pllsbry) Burke
; Caswell Davidson,
wood,’ Macon Mad1son cDowell Rocklngham

Ruhherford Stanly, Swaln_ Yadk1n
'””S Me’pmphlx“ Zatlar' PlLery. Mitchell,
W .

ford, Madison,’ “McDowell, -Wilkes.
. Mesomphzx'pllsbryl (Clapp). Anson Stan-
ly. .o e "

'Swaln

’ Johnston " New Ha

e Tyrrell Wake:

k,
{ Chathdm,” Chowan,”
Clay Cleveland Columbus, Craven, Edgé-"'

u(H.B Baker) Graur;:

;vny, Wataqga

fort} Bertle
,,Carteret Chatham, Chowan Columbus Cra-
‘ven, Currltuck Dare,
Harnett, Hoke, *Johnston~ Jones,
-Montgomery Nash
ton,- Pasq uotank
: Scotland Tyrrell Wake, Washington Wil-

Forsyth, Grahanm, Hay- _ ‘ham Haywood,

Mesomphtx ‘bupreus (Raflnesque) Guil-

» Granv1lle
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Vitrinizonites: latissimus (Lewis). AverK

“ Graham, Haywood, Macon, McDowell, "Mitchel

Swain', Transylvania, Watauga ]
ntata (Binney); Ashe,

. Per qv'rrgﬁeTulttd

:vParathrea Zamellidens (Pilsbry). Chero—

('_ kee,. Graham Haywood Macon, Swain.

Paravttrea andrewsae (W. G. B1nney) Av-

”“ely, Madison, Mitchell, Yancey.

Paravitrea placentula (Shuttleworth)

Paravrtrea capsella (Gould) Graham.

Hawaiia minuscula #inuscula (Binney).
Beaufort, Bertie: -Brunswick, Carteret, Co-
lumbus, Craven Currituck, Harnett, Hyde
Ver; Onslow Paml1co
ans Pitt, Rocklngham

Pasquotank Perqn

Gastrodonta Lnterna (Say) Burke, Cat-
“awba, Ch érakeg, Cleveland Greaham, Haywood,.-

Henderson Iredell Jackson McDowell th-"

......

VentrLdens lesbryz Hubricht, - Burke,

StdEés SWrrey'SWaln Tyrrell Wake Wash- uwh Cherokee Clay Graham Macon, Yancey
Wilk ' ey

Ventrtdens decussatus (Walker & Pils-
’ Avery, Cleveland Graham, Haywood

. cussat {Walker & Plls-
) Cleveland Graham HaywoOd

: Venrrtdens thelotdes (Walker8zpllsbry)
Alleghany ‘Burke, Catawba, Graham, Macon,
McDowel T, Rutherfordw Wllkes Yadkln T

Ventrtdeng lawge (Y, -G. B1nney) Hen-
derson,. Madlson Transylvan1a

—Ventridens coebaxxs (P1lsbry) Alleghai

Vertridens gularls J(Say) Cleveland’-
Gaston, Guilford, Johnston, Randolph Rock-
1ngham, Rovan Stanly, Transylvanla T e

Ventrtdens cerinoideus (Anthony). Beau-
Biaden, Brunswick, Camden,

Franklin, Halifax,
Lenoir,
New Hanover Northamp-
Pender,” P1tt Robeson,

“son. . S ,
Ventrtdens suppregéus‘(Sav) "Stokes.
Ventrzdens dcerrus (Lewis). Ashe, Gra-

Jackson, Macon ,"Madi son,
Swaln, Natauga, Yancey

Ventrrdens ngerus (Say). Caswell Johns-
ton, Nash, New Hanover Rocklngham Wake,
Warren

Ventrldens intertextus (Binney). Bruns-
wick, Catawba Cherokee Cleveland, Col- -

umbus Dav1dson, ‘Franklin, Gaston, Graham,
Guilford, Iredell, Johnston,
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Lincoln, Macon, Meckieﬂburg,_ Polk “Ran- - . Runctum blandianun P1lsbry Avery, Gra-
‘dolph, BOCkln ham, Rowan, Rutherford, Stan- - ‘ham, Johnsbon, Swain, Yancey.
1y,‘Stokes ake, W1lkes Yadkln
Vent de l -
‘in o ens eCﬁ;Zéi:e é?zeii:ig) GraEz; oo Deroceras laeve - (Miller). . Wldely ‘dis-
JVIredell Jackson Macon'’ McDowell’ . tr1buted in North Carollna but no collec-

Wan, Swa1n, Transylvan1a i - tions were mage

_arboréus.- (Say) . Beauforc S

'Brunsw1ck Cabarrus Car- -

,’Cherokee Cleveland,. Col-
Duplin, Franklln,'Graham .

Punctum ‘smithi. (Mqrplsqp). Caswell :

(Nllsson) Buncomhehf

i d,rW1del d1str1bu-
~and Cbgsta Plaln but

ted;on the Pledh

-a 1fax arnett; Zwood "Hyde, ” ng collect1ons were”made ;
: Lenoxr Llncoln M1tc eT17 North-
hampton, Onslow,,Pasquotank Rocklngham,. . aAsﬁtléZﬁﬁ%zitca§Z£zz;an%iagzgsc%runggfga,
nsylvanla Tyrrell Wake Wa?réﬁ,vWayne ' 'TBhrke' Carteret Caswell Columbus, Cra-
. el ! Dare,’ “Dupli Edgecombe ‘Franklin,
‘ -(P1lsbry) Macon‘, . ,Gates Hallfax- n;, Jones, Leno1r
o wSE upe mertdbonaLbs (Pil'sbiy o k}ﬁ??ln, Nash North'
"~niss) Beaufort,  Caswell, Columgu : ?mpto
.ven, Franklln, Graham Ha11 ax, Harnete, * ~ MeNSy
Johnston ‘Macon, McDowell Swaln,‘tfénévlii”’ 'IY'4St°¥£:S

vania, Yancey. - J"anj

gtnlcus Hubficht "Hender-

4atura {errea Morse Haywood, McDaw-‘

Yancey sop. s

o PhLlomycus venu;tus Hubr1cht ‘»Age;y,
Caswell C Haywood Macon, Mltch“ll Swaln, Watauga. -

| Hubr1cht Bertie, -
Cleveland Edgecombe,"
o - L TR L B ¢ 3 ) del'l, Lenoxr, Lincoln,
Angutsplra f rguson ~tblar . Martin cking “Réwan Stan v, Swaln,
Bertie, . Camden, - r Coli ’ ell - . ) =
5 Craven,qu
. allfax Lenoi
dslow, Pamllco
Pltt *Samp son, T
ngton Wayne

B1nney)." Johﬂétgﬂ,

. Pefy 'y
Wake, Warqen,gWash

P lltfera hemphtllL (W G Blnney) Av-,
~Bun ombe ‘Mitchell,. Swaln, Yancey

reia (Cockerell) Ashe,
Lay, Qra am, Haywood Ma-

sw

”:Swéin”

ham, Stanly,‘Swf

oy - Oxyloma effusa
s g Wan.

DLséusi’nLgrlmontanus (Pllsbry) Ashe :
Watau a. :

M1€Z§Zuf éfy“"t‘ (Harper) AverY'MBdls°" Succnnea Ovalls (Say) Swaln 'Ygggey.
H o : Sucecinea- pronozhobus PllerY Beaufort,
. Bertie; Brunswic

hem.: e ; 'Q;/Hyde New Hanovgru Onslow, -Pamlico.
Hellcodtscus nottus nottus K

Catawba, Guilford, Mecklenburg, M”tchell L

Succtnea' concordnal;s Gould Chqwan, 
Helzcodlscus parallelus (Sa{l Al exans .

. Perquimaps. -

5; der, Bladen,. Brunswick, Caswg ‘Chatham, . Suecineg - lndlana PIISbrY Cravent
CI and, Co ‘umbus, Davidson, ~Duplin,.. . Succinea wzlsoni Lea. - Beaufort.

“Franklin’ Gates Graham, Gu11ford Ha11fax B . k. Car-
“Harnett, Johnston “Lienair, L1ncoln, Macon Succtnea camﬁestﬁzs Say. Oqusw1cp, dar-
Nash; Northampton ‘Onslow, Pasqioctank, Per- Ny teret, Martin; New Hanover, Onslow -ender.
- fson, -Polk, Rutherford Stanly, Tyrrell i Succinea witteri Shimek. Beaufprt~

Wake Was}lngton, Watauga Wayne. Catinella uermeta (Say). Beaufort, Bér-

Punctum mtnuttss1mum (Lea) Avery. "i’i"(t1e Bladen, Brunsw1ck Chowan, (blumbus,

Swaln, Wataugagu~%“ S

Chowan, -~ Craven, Dare, - :+
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Craven,  Gates, Johnston, Jones, Martin,
Nash. Onslow, Perquimans, -Tyrrell, Wash-
1ngton

Cattnella oklahomarum (Webb) . Brunswiqk;
Cartéret,”
Wilson.

Catlnella hubrichti Grlmm Beaufort.

Catinella pugilator Hubrlchﬁ, Qurri;
CuCk o .
Strobilops :labyrinthica Llabyrinthica
(Say). Catawba, Franklin, Guilford, Lin-

coln, Mecklenburg, Onslow Wake.

Strobileops: laberntthaparLetalls Plls—

bry. Beaufort, (Carteret, Tyrrell, Wash-

ington.

Strobzlops aenea P1lsbry Beaufort,
runsw1ck Cabarrus Chowan, Cleveland,
’ Craven, Duplln, Franklln ‘Gates, Halifax,
Johnston Llncoln Northampton, Pasquotank,
‘Tyrrek = -
Gastrocopta confrqqta (Say). Beaufort,
'Exunsw1éﬁ Chat am, Cleveland, Halifax,
arnett, Lincoln, Onsldw, Pasquotank Rock -
1ngham Wash1ngton, Wayne

. Gbstroco ta’ pentodon (Say)
‘Joknstén, Pasquo tank

Gastrocopta tappanyqna

(C. B Adam;%

Beauéort Chowan, Créven) Currituck, Dup-’

Iin, Onslow.

..Gastrocopta’ ruptcola (Say)..
Carteret Craven.

Brunswick,

- Gastrocopta procera procera (Gould) New
Hanover,

Pupotdes aZbLlabrlS (C.B. Adams). Beau-
fort, Brunswick, Carteret,:Columbus, Cra-

ven, Hertford, New Hanover Pamlico, Pas- -

quotank Wake

Jobnston, Onslow, Pitt, Swain, *~
Cugpy tuch Gages, Pamllco,pp

Halifax,A
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Vertico milium Gould. Beaufort, Bruns-

wick.
Vertigo oralis Sterki. Beaufort, Chowan.
Vertigo ovata ovata .(Say). Beaufort,

Bertie, Brunsw1ck,.Camaen -Chowan, Crawen,
asquotank Tyr-

Washlngton Dt iy o
Vertlgo teskeyae Hubr1cht .

fCamden, Chowan Columbus Craven, Gates.

"Columella. edentata (Draparnaud) Cas-
well, ‘McDowell. . "

Vallonia pulchella (Milller).

Northamp-
ton. A

CLonella morseana Dohertyu Ashe, Avery,
Burke _ Caswell, Jackson, Macon, Swain,
Transylvan1a L '

Carychlum exile -H. C. Lea.. Caswell,
Chatham Franklin, Halifax, Harnett, Johns-
ton, Vash Pltt Wllkes Yadkln

Carychiunm clappt Hubricht.. Avery, "Gra-
ham, "Haywood, Jackson Macon, Madi son,

.Mltchell Butherford Swaln, Transylvanla

Yancey.

Carychtum exiguum (Say).-Beaufgxt,Bruns-
wick, Chowan Craven, DUplin, Franklin,
Johhston. ST

Carychtum .nanpodes Clapp. Avery, Gra-

’ ham, Jackson, Rutherford, Swaln, Transyl-

vania, Yadkln
) Pomatlopsns lapidaria (Say). Beaufort,

Brunsw1ck Chowan, Craven.

ACCEPTED FOR PUBLICATION MARCH 31, 1970
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ALBERT K. SPARKS (Biological Laboratory,
Galveston, Texas) West Coast mollusk
fisheries. .

HERBERT HII]J(Ch.esapeake Biological Lab-
oratory, Solomons, Md.) World aspects of
molluscan culture.

JOHN W. ROPES (Binlogical Laboratory,
Oxford, Md.) Surf clams and ccean quahogs.

JULIUS A. POSGAY (Biclogical Laboratory,
Woods Hole, Mass.) The Morth Atlantic Sea
Scallop. :

HAROLD HUDSON (Tropical Atlantic Biolo-
gical Laboratory, Miami, Fle.) The Calico
scallop. .

EDWIN A. JOYCE, Jr. (Mearine Research
Laboratory, St. Petersburg, Fla.) The
Sunray Venus, a new Florida fishery.

MALCOLM MERCER(Fisheries Researchk Board
of Canada, St. Johns, Nfld.) Cephalopod
fisheries in the Northwest Atiantic. Pres-
ented by Kenneth Boss. '

KENNETH J. BOSS (Museum of Comparative
Zoology, Cambridge, Mass.) Conch fisher-
ies.

CARL J. SINDERMANN (Trepical Atlantic
Biological Laboratory, Miami, Fla.) Preda-
tors and diseases of commercial mollusks.

DONALD A. LEAR (Federsl Water Quality
Agency, Annapolis, Md.) Pollution prob-
lems in commercial mollusks.

KENNETH J. BOSS (Museum of Comparative
Zoology, Cambridge, Mass.) How many spe-
cies of mollusks are there? :

PAT TORRANCE (St. Petersburg, Fla.) Ob-

servations on a Florida Gastrepte-on.

(HARLES E. JENNER (University of North
Carolina, Chapel Hill, N. C. and ANNE B.
McCRARY, (University of North Carclina at
Wilmington, N.C.) Mentacuta fleridana
. Dall and Aligena elevata (Stimpson) as
closely related species.

CARL W. GUGLER (University of Nebraska, -

" Lincoln, Nebraska) Fertilization in Dis-

cus.

KENNETH R. BAZATA (University of Neb-
raska, Lincoln, HNeb.) The renopericar-
dial aperture in Discus.

MARC J. IMLAY (National Water Quality
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Laboratory, Duluth, Minn.) Methods for
growing freshwater sponges, mussels - and -
clams in the laboratory. i

WILLARD N. HAPMAN. (Department of Bio-
logy, New York State University College, -
Oneonta, N. Y.) A local case of clinal
intra-population variation in Lymnaea e-
ma-ginata (Say).

HAROLD J. WALTER (103 East Elmwood Ave-
nue, Dayton, Ohio) . Amphigyra, minipla-
norbs and microsculpture in planorbid sys-
tematics.

RITA STURGEON (6273 Miller Road, South
Miami, Fla.) Achatina fulica infestation
in North Miami, Florida.

ARTHUR H. CLARKE (National Museums of
Canada, Ottawa, Canada) Littorina litto-
-~ea, native or introduced? —-a review.

RALPH M. SINCLAIR (FWPCA Training, 4676
Columbus Parkway, Cincinnati, Ohio 45226) -
Co-bicula and Dreissena parallels. °

DOLORES S. DUNDEE (Dept. of Biological
Sciences, louisiana State University in
New Orleans, New Orleans, La.) Introduced
Gulf Coast Mollusks.

ALBERT R. MEAD (Dept. of Zoology, Uni-
versity of Arizona, Tucson, Ariz.) Heli-
cid land mollusks introduced into North -
America.

HAROLD D. MUBRRAY (Biology Department,
Trinity University, San Antonio, Texas) -
Introduction and spread of Thiarids in the
United States. : .

LOWELL L. GETZ, Department of Zoology,
University of Illinois, Urbana, Illinois)
Introduced terrestrial slugs. ’

ALBERT R. MEAD (University of Arizona)
Status of Achatine andRumina in the United
States.

MARTIN L. H. THOMAS (Fisheries Research
Board of Canada, Dartmouth, N.S., Canada)
Mollusca of Prince Edward Island, their
distribution, composition and origin.

JEAN-JACQUES VAN MOL (Servicé de Zoolo-
gie systématique, Universit€& Libre de Bru-
xelles, 1050 Bruxelles, Belgium) Anatomi-
cal studies in the families Urocyclidae
and Helicarionidae.

W. LLOYD PRATT, Jr. (Fort Worth Museum
of Science and History, Fort Worth, Tex:)
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MUSSELS 1IN

HENRY VAN. DER S
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. Tan mid-December, 1969 repairs were wade
to ‘the Argo . lam at Ann Arbor, Michigan.
Consequently, the water in the Huron River
Jbetveen the hgrton and Argo dams-was unu-
v A%Lhouﬂh the weather was bit-

'cold
m'r
axea l)elr)w Isarl,on Dam whére ‘conditions al-
lhou,/.,h som'ewnat )’uiPounded weré still shoal-

CUTiké and whére theo ginal Tan \}as llkely"
'L_ ;;:34])(3 tetained. The” opportmu ty uto examine
th -s]mals Lcrly dur1ng such a ow water

‘Than s 1x1nch'e’s over exLended xeaches) wis
el spec1al 1nterest ‘sihce &’ survey of thé
fussel s was ‘made in this same portion of
"th'é river moére than thirty years ago (vai
“der ‘Schalie, 1938). Then mussels virtu-
ally paved the bottom on such shoals as
. usually serve as mussel beds. The study
' of the mussels in the whole Huron River
dralnag - 1ndlcated that the several spe-
cles form charactensuc ecological assem-
blaaes so ‘that the ‘kinds of Lakes (river-
1akes " Tand-locked, ‘etc.), the creeks,
xmall—, medlum- and larg'e rivér zones each
had 1t.s own typxcal assemblage of mussels.
fhe need for Jnformatlon on original con-
1t1rm§ is (‘VJ dent, ‘when this 1nformat10n
‘ aken in its l)roader context to trace
foxmer stxeam confluences (vander Schalie,

191

. Some o‘i the changes brought about in the
rivér 'becaus se of humari -activities were al-

ready evident a decade ago (van der Scha-
_.l'f_i,;e“_,vj l958) \\*}1e’1)‘ theruinous eff,éct_s of the

R
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THE HURON RIVER ABOVE

. 'was an 1deal occasion formak-
smne ol;servatlons on the mussels’ 1n an’

stahe "wi Lh"t} aamsopen (depth was not more"

17

ANN AKBOR IN 1969
GHALTE ..
Ann Arbor, MLchl. gan

war economy brought about ‘serious deple-
tion among the 25 spécies of mussels that
occupied long stretches of this river. It
1s generally conceded thatmussels are sen-
~sitive to pollutlon ‘and are consldered
' good for moni toring aégrees of depredatxou
in streams andlakes Since many live con-
fined to a very resfricted portion of a
shoal they have been “used tomeasure fall-
out (Nelson 1934) andpestlcldes (Bedford,
et al., 1968).

.~ Although in the early th1rt1es ‘the dams
A(Barton and Arge) had already had an ad-
_verse influence on themussels in that re-
gion of the river, the list- glven here
shows that at least thirteen species were
found at that time. In the intervening
years both pollutlon “and espec1ally flue-
tuating water levels brought about by wa-
ter level regulation tended to deplete the
fauna. While conditions wereuncomfortable
when the collections were made during the
low water stage last December, it was of
in'terest Lo find the few ‘mussels that still
managed . survive there. Six . species
were taken alivej another 4 were recorded
as empty shells. Only two, Cyclonaias tu-
berculata and Anodonta grandis, were found
‘in apprec1able numbers. The lack of young
specimens found recently also clearly in- -
dicated that this shoal.nolonger is heal-
thy in appearance. This local survey was
undertaken by three collectors, Curt Schnei-
der, Daune Crankshaw and the author:

It is just this vital need for infor-
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MUSSELS FOUND BELOW BARTON DAM, ANN ARBOR: 1938 vs 1969

1938 1969 December 14 and 15, 1969
13 species 10 species (6 alive) Alive Dead
Cyclonaias tuberculate Cyclonaias tuberculata 19 8
Elliptio dilatatus Elliptio dilatatus 4 4
Strophitus rugosus : ’
Anodonta grandis Anodonta grandis 15 7
: . - Anodonta imbectllis 1
Lasmigona costata .
Alasmidonta calceolus Alasmidonta calceolus ' 1
Ptychobranchus fasciolaris :
Villosa (Micromye) irts Villosa (Micromya) iris 1 1
Lampsilis fasciola Lampsilis fasciola 5
Lampsilis siliquoidea Lampsilis siliquoidea 1
Lampsilis ventricosa Lampsilis ventricosa 3 3
43 30
mation on the original feuna in drainage zone as the area below Barton Dam. As

systems that makes the detrimental chan-
ges brought about by the many destructive
agents so unfortunate. Those responsible
for alterations in the environment such

as are brought about by power dams, sew-

age, industrial wastes, etc. usually are
quick with areminder that they will clean
up their mess. Yet, few who are instru-
mental inmaking the changes have the fog-
giest notion of the fact that the losses
in the biota are irreversible and the al-
terations witnessed will leave
inter-relationships of fields like para-
sitology, public health, physiography,
zoogeography, Pleistocene. geology, etc.
which cannever again be bridged! It would,
however,

at some later time try to bring back a
semblance of the natural ‘conditions where
such assets were destroyed.

In the list of six species taken alive
the relative abundance of the pink warty-
back (Cyclonaias tuberculata) was inter-
esting because somewhat farther upstream
in the region of Delhi Mill (below Dex-
ter) the shoals formerly produced thou-
sands of specimens. This section of the

stream is essentially the same ecological

gaps in’

seem worthwhile to have those .
same agencies try to contribute something, .~
if only in funds, to assist those who will -

previously stated (van der Schalie, 1958),
specimens of this species amounting to
several tons were gathered and piled up
“on the bank of the river years ago when
collectors tried to harvest pearls (pro-
duced by metacercariae of trematode para-
sites) commonly found in the mantle tissue
" between the interdental plate area of the
hinge of this mussel. Since this species
produces anacre that is an off-color pink
. and not lustrous, their venture obvious-
ly was wasteful. All of the mussels at
the site above the Barton Dam have now
- disappeared so that it is interesting to
find some are still .surviving below that
dam. In view of the changes brought about
in the river and the disappearance of all
of the mussels below Dexter, it would seem
reasonable to have these mussels used for
almost any purpose rather than have them
destroyed, as they toooften have been, by
pollution. .

The next most commonmussel was thepaper-
shell, Anodonta grandis, which while not
formerly abundant probably becamenumerous
by virtueof the slowing of the current as
brought about by the impounding - of water
after the construction of the Argo Dam.
All of the specimens collected were old
and larger than usually found in the flow

FIG. 1.

showing its fish-like characteristics.

Lampsilis v’eﬁtricésa. (Barnes)% a female with a well.-developed mantle flap

(Picture by Daune Crankshaw).
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system of a stream. The area evidently
has become sufficiently ldake-like to form
the type of habitat in which Anodonta
thrives. The general area also hasassumed
features that one associates with muskrat
and mink habitats. Mussels ‘are known to
be the staple food of these fur bearers
during the winter and, as a consequence.
the survival "and propagation of Anodontia
(as well as the other species of mussels)
can be viewed not only as important in the
food chain, but also as a worthwhile fea-
ture formaintaining natural cenditions in
that portion of the Huron-Clinton park
system. '

Only four live lampsilid mussels were
found, one Lampsilis siliquoidea (Barnes)
and three lLampsilis ventricosa (Barnes).
They areevidently less pollution tolerant
than the more numerous ' species at this
station. When the three Pockethooks (Lamp-
silis ventricesa) were placed in a tray
with water, the two females extended their
mantle-flaps producing the striking min-
now-like structures often seen in females
of the Lampsilid group (Figure 1). Isaac
lLea, as early as 1836, described and fig-
ured the flap of lnio radiatus (now known
as Lampsilis radiata (Gmelin). Ortmann
(1911) was among the fifst to ohserve the
behavior of the flaps which are developed
only in the females. He indicated that
there are two pcossible uses one may in-
volve the need they serve to assist in
aerating the protruding gills when they
are heavily charged with developing glo-
chidia: the other that the fish-like flaps
serve as a lure for fish which may then
serve as hosts for the glochidia. Louise
R. Kraemer (1966) made an extensive study
of the flaps of three lampsilid mussels
but was careful to aveid any anthropocen-
tric interpretations pendingmorecritical
studies designed to prove their function.
Recently Welsh (1969) adduced plausible’
reasons to indicate that the flaps do serve
to attract fish hosts.

Productive mussel-sustaining rivers are

. gradually disappearing. While formerly
naiades were used extensively in the pearl
button industry .they now are eagerly
sought by dealers for shipment to Japan for
use inthe pearl industry. Tons of mus-
sels (Pig-toes, Wash-boards, Niggerheads,
etc.) are shipped to the Orient. The Jap-
anese craftsmen grind out seed-pearls,
which are then placed in live marine mus-
sels for the addition of a lustrous outer

. at Fastern Michigan University.
_the past, records onproduction of mussels
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coat to make a marketable natural pearl.
In the U.S.A. one center for harvesting
the shell for the pear! industry was the
Kentucky Reservoir in the lower Tennessee
River. The impact of this large impound-
ment on the mussels of that region was
discussed by Bates (1962). "It is now re-
cognized that the supply is disappearing.
Data on the studies undertaken during a
three-year survey in that impoundment will
be presented later. Many of the animals
taken there were measured, aged and sec-
tioned. Tt is evident that the fauna in
those deep waters created Ly the dam at
Paducah areprobably mussels remaining from
the preimpoundment period. ‘The gonads of
many of the animals were studied histolo-
gically (van der Schalie, in press) and
it is now known that even animals from
shells showing 25 annuli havenormal repro-
ductive functions. Evidently -the marked
ecological changes from flowing river to
impoundment no longer permit the normal
processes in the life histories of the
several species andyoung specimens clearly
are not appearing in the deep water beds.

More recently intensive studies  have
been undertaken in the Muskingum River in
Ohio. This stream 1is still highly pro-
ductive and as much as 50 tons of mussels
per year have been sent to Japan. In ad-
dition to the collaborative work. in the
Museum-of Zoclogy, intensive studies have
been undertaken by John Bates andhis group
Since in

on -shoals in. rivers heve. been poorly re-

" ported, these studies will enable not only

a measure of what the river yields but al-
$0 some estimates as to the amounts that
can safely be harvested. "Means will be
sought to replenish muissels on shoals in
rivers, like theHuron, to reestablish the
original fauna as an aid in the process of
purification in streams. :
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FIELD JOURNAL OF HENRY A. PILSBRY PERFAINING
' TO . NFW MEXICO AND TRANS:-PECOS TEXAS' -

ARTIE L.
Department of Blologlcal Sciences

UNIVERSITY OF TEXAS AT EL PASO,

_ INTBQDUCT_ION

On file in the Department of Mollusks,

: Academy of Natural Sciences ‘of Phlladel<“>3

phia (ANSP), are a .number of field” Jout-
nals kept by

<have been extracted.. . Four exped1—

s ‘are ‘involveds 1906, 1910, 1922,

x‘ ' he Black Range of New Mex1co

Threé sect1ons are comprlsed belows (1)

P1lsbry K Journal notes (with explanatory
comments indented or in bracketsg paren-
‘theses are Pllsbry s); (2) annotations re-
errlng to the notes, and (3) a list of
l'statlon numbers . that Pilsbry ma1nta1ned

‘for eachexpedltlon ‘and the ANSP collection

‘“ numbers that perta1n to ‘these stat1ons '

"1 thahk ‘Df’ Robert Robertson and Dr R

Thcker‘ Abbott foT. maklng ‘available the
notebooks at “thie ‘Academy of Natural Sci-
_ences of Philadelphia. The follow1ng per-

son’s prov1ded “information concerning lo--
cal1c1est Dr. Cl1fford -B. Casey, Alpine,

,ico} Mr Ph1llp'F Van .

’ry A Pllsbry durlng sev-aﬁ 1hSul Fo

in" some places and’ "

f_rather poor qual1ty' lr

l was unable 'to find any notes per- L
nother expedition, which Pils-"

" we arrived ‘about” 9 “pm.
see Prof. T1ght at the Univ. of N M. Thén .

METCALF

79999

Texasj Mrs. Walter Glover P1ne'Snrrngs
Texasy Dr. Arthur H. Harris, Un1vers1ty of

‘Texas at El Pasop Mr: John' 'H., Kiger,- .San

Andres National Wildlife Refuge New: Mex-
Cleave Carl; bad
P ‘Dr Barton Warnock

llege, Texasg ‘and Mr Ro-
fend Natlonal Park '

Cavern’

land Wauer Brg,

NOTES FBOM NOTEBOOKS OF_PIuSBRY

In 1906, P1lsbry and James H. Fer-
riss crossed northern New Mexico on
their way to Arizona, where- they col-"
lected extensively - (Pllsbry,1906¢ 7).
They left Joliet, Illinois, the home
of Ferriss, on Oct. 8 and -arrived in -

.,Albuquerque N.M.on’ Oct. 10:. On this
_exped1t1on only & few notes pertained
'to New Mexico.

S

'Oct 10. Tr1n1dad to- Albuquerque -where;

crossed the Rio Grande, f1nd1ng a very -
llttle drift, & went west to 7a terrace
covered with volcanlc blocks, ca. 5 ‘miles

V“from Albuquerquea—or about: 7by ‘road, Found
one B. procera & 2 "Pupoides. mavginatus.

Also ‘some large ground heetles Left at’ -
. about 8 pm S
‘ Grants 12th Oct Arr at 12|30 The

country 1straversed by rldges capped with

Went morning to
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‘malpais’ or basaltic rock, which over
lays sandstone, forming a cliff of 10-50
ft. The valley to N.S. of RR sta is evi-
dently an eroded anticline. Near head of

valley or where it narrows northward, we.

found Pupillidae & Oreohel. neomex. in a
coarse rock talus which slopes very steep-
ly from the foot of the basaltic cliff,
down perhaps a 100 yards. They were got
by digging deep; to the earth;
basaltic rock fragments.

On Oct. 30, the party returned to Al-
buquerque, made a short trip into the
Sandia Mountains, and then proceeded
southwest to Deming, Luna County, N.
M. Here they made atrip into the Flo-
rida Mountains, southeast of Deming.
Pilsbry (1915: 346 - 349) publisheda
short account of the Molluscacollected
on this trip.

Nov. 1 Deming. Drove out to Florida Mts.
18 miles stoppedinabout middle of Wside.
Priser has a cabin which his brother oc-
cupies here. :

Nov. 2. Ascended range just behind ca-
bin in Spring Canyon. Summit here is a
great limestone cliff on E, W, & N sides,
but slopes down on S. somewhat so rounded
top can be gained. L1 Covered with grass,
rock, cacti, Fouquieria & agave, with low
shrubbery. No sagebrush. A few prickly
pears & the round-branched kind. Plain a-
round looks like the sea--with islands at
intervals. In East Organs are visible.
The mountain-islands rise abruptly, as if
half submerged, from the plain. Around
base of rock top of Mt. we found Ash. [Ash-
munellal walkeri & Sonorella everywhere,
the former in pockets. The rock below is
granitic, but at top, limestone. 2 oaks,

one holly-leafed, the other . scrub, with

white oak leaf, hackberry, sotol, no nar-
row- leafed yucca on the Mt., but there is
some mescal & a stout- leaved yucca. . [2).
Saw keg cactus at base of Mt. The round-
branched cane-cactudCylindropuntia) grows
all over Mt., from foot of slope to sum-
mit. '

‘Trails first made by the beaf & deef
then followed by the Indxan, & t,hen by t.he
White Man* (X .

Elevation of Deming according to S.P..‘
sign, is 4333 ft. Mts. must be about .2500
or 3000 ft higher. Limestone .in middle,

granitic south & porphyritic N. The range’

runs nearly N & S., & is about 13 miles
long. a low continuation sep by pass at

through the
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N end 1s known as the little Floridas.
Dry process farming being started around
Deming.

The part of the 1910 expedition de-
scribed below seems to have beenmade
by Pilsbry and Lorenzo E. Daniels, on-
ly, although James Ferriss seemingly
joined theparty later in southern Ari-
zona (Pilsbry, 1910: 84). However, -one
of the snails taken by Pilsbry and Dan-
iels in the Big Hatchet Mountains was
named Oreohelix ferrissi Pilsbry. The
mollusks taken in the Big Hatchet Moun-
tains were reported by Pilsbry (1915:
323-346).

Aug 17 1910. With L. E. Dwniels, enroute
for E1 Paso. Stopped from 9:30 to 1:35 at
Duran, N.M. Elevation 6272 ft., & explored
a large butte about 1 mile S. of Station
{481 It is white sandstone, lower slopes
covered with stones, larger above. Found
Bifidaria hordeacella (?) Pupillalike Blandi
but very small, and a flat, delicate, rib-
bed Vallonia. Most abundant quite near top
on N. side, under flat stones. The sides
& flat top of butte are thickly covered
with scrubby cedar, a little pinyon & very
little scrub oak, knee high. There is a
Cereus, an Echinocactus, 2 flat prickly.
pears & the cylindric cane cactus. Saw on
top a young barrel cactus (?) & two ferns.
The mesa has also scrubby juniper cedar, &
a small yucca, near andon but[tel there is
a small, filamentous agave. The buttes S.
of Torrance (& alsoN.) form ranges, & there
are also isolated, more or less barren,
small buttes thus [sketchecg in all stages
of degradation. The mesa is evidently for-
med by their erosion & is quite sandy. The
sandstone is fine, white, & in level stra-
ta. This sort of country is found from a-
bout Santa Rosa southwest.

L{In margin] Butte nr. Duran is about
500 ft above town.

At Carrizozo there is a fine range east-
ward, the Capitans. Splendid & very high,
beautifully wooded. About 8 miles distant
& looks 2. [5] Best reached by a branch
road from Carrizozo to Capitan, trains run
Monday & Thursday at 6 a.m. Westward, more
distant, are the Organ Mts. Capitan is a
fine place to outfit. Upper slopes of Ca-
pitans are vivid green, the sidesiare deep-
ly furrowed with canyons, & the mass culmi-
nates in the fine peak of El Capitan. ISI
Farther south on the E P & SW [E] Paso and
Southwestern Railroadl it appears that the
green range trends eastward. Southward the
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mts. are arid. The mass is probably isox-

lated. IS:I

At Tularosa che peaches are the best ever
Next best at. ‘Alamogords, 4320 ft elevation.
The Capitan, Sacramento & S [Sierral Blan-
ca form asystem cut off from the Mts west-
ward_ by ".a’ broad ‘mesa, highest at & below

1 ()'666 ‘fg at, | Corona) but here the Mts

El Paso Aug "18/10. Fxplored Franklin Mt.’
Sut Highland Park car to Altura 161

strat}a

)

& we ‘started towards
‘;31_1‘_a roemerl ‘& Bul. pasonls in
ébundance of a small agave
&
scended side towards town, &

river, which is dry bed of
Tay, mud w1th a little water

Left for- Hach1ta at 7 50" a.
i arid & sandy, with very llftle herbage
becomes more grassy further on.' There

ranges including the Floridas

touch Wi th Mr John. Pitts fareman of

""the Hachita ranch, ‘managed & owned by Mr.-
' Everhardt Sorted our stuff & drove out to-

he ranch, 15 miles, found turtle in gar-

d,{en‘ T 8I

Aug 20'. l'j'x;ov'é into Sheridan canyon,
“whiere two mén aré at work drilling a well.
Wells at ranch are ca. 150 ft deep. The
C Me are very’ barren more so than Floridas.
" This, .canyon . 1s ablg one about 7 miles long

_"& much branched Made camp in a shack put .

. 1ners near t:he Sherldan mine & the

a hléh peak s rrounded with ‘cliffs, ‘about

t:he lact;er very rare. I:"Sta
On way back found a draw

St;a 2' in margnﬂ

~Aug 21 »§l_1_‘nd§){: > Went to Mt facing mouth

;3-'m‘11es ‘& on the E side of ME. Thev_'f‘
i ) dlpplng steeply :

¥*%* Tword illeégibl &l

) e " sparsely scatte
ock&ll\:tle cliffs. Here found.'

The Mt:. is extre—"'

1s Fouqulerla a fine saw-’

a few large yiccas. Almost..

'Cross‘ed Sntd ‘Mex. 171 where the . hllls-

Arr1ved at Hachita at 11 a.m. &

",dlstant——Teocalll Peak. Here _at “

,‘ ca 1 ‘3 way tocanmp onN. side of
k-‘runnlng to ridge. on whi'ch ‘peak
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of Sheridan. The cliffs are high, near
summit very many Oreo. & Holo. [0rechelix .
and Holospirdl in talus at bases of cliffs
& found living Oreo. under small & large .
stones & leaves, but not deep, on a bench
of cliff half way up. [*Sta. 3% in marginJ
Here they live on the face of an almost
inaccéssible cliff, where they can look out
50 miles into o1d Mex1co - On .top there is

"sotol, candelabral mescal Fouquieria & cac-
~ti. Below "cliffs, dwarf oak, knee-high,

wild roses, candle cdcti & .the small bran-

‘ching stick kind, &'prickly pear, etc. Al-

so ferns in rocks, & very. rare cedar trees,
low like -an apple tree

(ertten Qut of. sequence on another

page is the followings '°Hach1tas have
: w1thout\ L g :

" no-water whatever, & no tlmber Scrub-
by cedars &. small but old pinyons are
d hedr peaks. . ‘All
limestone, hard &'angular with very few
f0551ls-—-some corals like Zaphrent1s &
cr1n01d stems w1th traces of a splral
snall & very rare brachlopods Produce
rattlesnakes, smelT pale brown scor-
_ pions, large centlpedes & tarantulas.
Heat intense from suhrise on .Sky cloud-
“less until noon when small white ‘clouds
appear 1nm1ddle of p.m. perhaps cover-
ing 10% ~ Most days with very little
breeze, often 'still’ ‘

" Aug. 22 Monday. Went westward to a Mt. at

‘head of Thompson ‘Canyon. The way is up to
_ Sheridan m1ne, then following the ridge
_.which rises in a succession of .steps or-

stages, culminating in the mountain (Thomp -

'son Mt). The N, 'branch of Sheridan almost:
" connects with Thompson Canyon, but is sep=

arated by a rather low saddle. North side
of ‘summi't of Daniels’ f'Thompson crossed
out and ®Daniels’ written above 1t:;[ Mt.

descends in high cliffs, at base of which
the steep slope supplles abundant good rock .
for snails. (Sta 5' in margin. I’ There’
are occasional pinyons all over this slope.

"Found large Holospira, Ash. mearasi, & 2

Oreohelix here: There are slender Holospl-
ras also all-over - the sunny side of same
Mt. ‘high up (Sta, 4). VWhat we took were

' nearly as highas ‘the. base of cliffs..

Aug. 23/10. Stayed in’ camp. Collected
plants in ‘morning. rested. Ash. mearnsi
li'ves in earth and stones like A. walkeri.
South of Hachita group. there is another
group,very rugged and full of 'high cliffs.
looks dry, & is not nearly so high as Ha-
chita Grande. Away to the west there are
very high Mts, apparently well wooded dis-
tant perhaps 25 or 30 miles, possibly more.
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rlOI Sheridan Cn. has been scooped out of
middle of range, also Thomson [sic.J out of
N. end.

Aug. 24.  Started at 7 a.m. for Big Hat-
chet. followed along draw which heads up
a low col betw Teocalli ridge & Thompson
Mt. Here Antithompson Cn. LThe word ‘Sun-
set’ has been inserted between *‘Antithomp-
son’ and ‘Cn.’] seems to have stolen the
long (ca 2 miles) head of the Sheridan draw.
Followed this up [Sta. 6 was seemingly on
the southwest side of this canyonJ & at its
head ascended Mt on right & got Sonorella
in some abundance near summit, [Sta. TI on
stones among pinyons, from here went around
Big H. Mt. on right across gulley, Sta. 8.
Ascending ridge to camp, which was on the
warm side of a low rock wall. Gathered
wood--small cedar & agave stalks--& spent
the night, which was cold, in keeping up
fire. In morning ascended to small peak 10,
where Daniels got Sonorella & Oreohelix. I
went up to the highest peak, 11 Found Oreo.
bones all over & many living ones on & un-
der stones, just below peak. Left name &
date in can on cairn at peak. Saw 4 Mt.
sheep from sta. 10. They spent over anhour
on a ledge near Sta. 9. One ram & 3 ewes.
Started for camp about 10 & reached there
about 4, both of us about ‘all) in.”

Aug. 26/10. Cleaned up catch this mor-
ning At noon went up-' to cliffs opp. & S.
of Teocalli & these cliffs, but it is not
cut so low as the one southward. This mor-
ning took photo. of Teocalli, # 2 .on film,
# 1 is view of peaks and head of Thomson
/sic./ Cn. from camps. Men at well are Wil-
lard Merrill & McBride Howard

Inserted on back of page, out of sequen-
ce: ‘There is a zone of big yuccas several
miles from Hachitas. It is 2 or 3 miles
wide. Inside this there is an agave zone.
The Mts are very full of small agave with
filaments along the sides ‘lichigylla’ (see
about spelling), [parens. Pilsbry’'s —- pre-
sumably he referred to Agave lecheguilla
Torr.J besides several other spp. On high
peaks much of the compact broadleafed dark
agave with black spines.’

Aug 27, Saturday. Mr. Pitts
down to ranch, arriving about
Very hot. Mr. Everhard there.

brought us
2 oclock.

Aug. 28, Sunday About 7a.m. started for
town. Reached Hachita about 10 & left for
west at 11:10 a.m., reaching Bisbee [Ari-
zona)] about 4 p.m. :
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The southwestern expedition of 1922
was outlined briefly by Pilsbry (1926
5-6) in his commemorative account of
James H. Ferriss who joined himon this
trip. Seemingly Mrs. Ferriss (presuma-
bly the ‘Mrs.. F.’ of the notes, below)
and a Miss Jane Towne accompanied the
party at least part of the time, although
references to them in the notes are few.
The trip was by automobile, perhaps one
belonging to Ferriss, as Pilsbry (1926:
5) noted, in regard to the 1915 -expedi-
tion to the Black Range ‘This was the
last of the trips by wagon and pack
‘train. Ferriss bought a Ford.' Title
of the notebook, all of which is given
here, is '1922. Santa Fe to Great Bend.’
‘Great Bend' refers to the Big Bend a-
rea of the Rio Grande in southwestern
Texas. :

Sept. 17. Sta. 201. Road from Santa Fe
to Albuquerque Lavahada -- dry stream near
adobe village southwest of the steep hill.

RS

Sunday Sept 18. Left Albuquerque about
9 am. for Sandia Mts. Went up Tijeras ca-
nyon & a left branch to San Lorenzo Falls.
Camped % mile below falls. Hills covered
with juniper. Some distance above falls
some yellow pine--a sparce [sicY stand, &
abundant scrub ocak. Pine goes nearly to
the top, but the last 800 ft scrub ogk on-
ly--from 10 ft or more to ankle high near
summit. Under summit are groves of aspen
Rock on Albuquerque side is granitic the
peaks & whole Mt. otherwise a hard lime-
stone. In the canyons where there is water
some maple groves. :

Sta. 202. Canyon above falls in juniper.
zone mixed with pinyon pine.

Sta. 203 On top, in aspen groves.

Wednesday, 20th Sept. Camped last night
ca. 10 miles south of Albuquerque. Before
leaving camp collected [‘Station 204’ in-
serted heré] in swampy strip along the rail-
road It is quite dry now, but with close
growth of tules, cattails (2 species) &c.
found Lymnaea, Physa, Planorbis, abundun-
dant KsidJ. Are continuing S. on the Camino
real.

21st Sept. Camped in valley at windmill
& tank, 24 miles N. of Socorro. Wash runs
west, with vertical earth banks 6-10 ft

gravel & boulder bed. In the banks
lLymnaea & Zonitoides spar-

high,
found Succinea,

cely. [Sta. 203)
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Sta. 205. Broke camp at noon, proceed-
ing southward. The valley sides are sand-
stone. No shells to be found.

Sept. 22. Camped 15 mi. S. of Socorro &
several miles off the road west at Nogales
canyon [12] in the E. foothills of the San
Mateo range, Sta. 206 Found small stuff
only. It is about 10 miles to the main
range. ' ’ )

26th Camped at Elephant Butte Dam. Some
small stuff in drift. Sta 207a. (At Socor-
. ro we went w. a couple of miles to Socorro
Mt., rhyolite, no shells whatever).- :

 Sta. 207 Dry wash 9% miles N. W. of Hot

Springs. (13}

28 Sept. Camped last night at the Jor-
naedo Lsicl ranch 17 miles N. of Las Cruces.

This morning rode out to the western slopes

-of the San Andres--about 9 miles. The Fou-
quieria society occurs on S. slopes, with
pinyon and cedar on the northern. In the
latter found Bulimulus & in same slopes,
Holospira roemeri. X‘'Sta. 208’ in margin)

On top there is agave and bear grass. 'On

the mesa a broad yucca belt. Got large
series of plants. Also a Crotalus. The

ranch buildings are in the lowest part of

the plain. The rainfall here is usually
about 8.-9 inches, but this year only 3 or

4 so far. Water in one of the canyons, the .
others dry. Humming birds and black bum- .

ble bees abundant. - Barke's Spring is ‘the

general loc. for Sta-208. [14I The head of
the Jornado ranch isDr. Enoch-Nelson. Man-.

ager B.P. (?) Lister.

29 Sept. Left at 8 for Ropes Spring a-

bout 13 miles N. E. of the Jornado -ranch

buildings, I151 &probably 10.N.of Burke's .

spring. Found Sonorella and Ashmunella
in a ravine S.E. of the Spring. Both live
under stones rather deep, chiefly in the’
bottom of ‘the ravine. I'Sta 209’ in mar-
gin] Hclospira found under flat stones
on the sunny side of the ravine. [16] ‘The
western division of the San- Andraes Lsic)
is wholly limestone--softer layers alter-

nating with thinner hard strata—~the whole

dipping steeply to the west. The slopes
of the Mts largely follow the dip of the
strata & are very steep. The ravines are
relatively small. The summit here is said
to be about 8000 ft. :

‘30 Left for Las Cruces & then for Drip-
ping Springs. )

Oct.. 1 Sunday. Camped. Dripping Spring.
r17) Found Sonorella at Sta. 210. South
of the Spring about 100 ft., higher. -

Oct. 2. Monday. Worked rock in bay east
from hotel Sonorella.” Sta 211.

Oct. 3 Tuesday. Went up N-E branch of
the canyon. Very steep & rough. About
1000 - 800 ft below summit of ridge, are
several long slides on right side of can-
yon. -‘Ashmunella sparcely found dead, al-
so Sonorella living, in large slide. Fur-
ther up in a slide about 6 ft wide found
Ashmunella living. L['Sta. 212' in margi
There are & few yellow pines, much scrub
oak with white oak leaf, a scrub maple,
few pinyons & cedar. One of the steepest
climbs- anywhere. [18)

Oct. 4..Packin'g to return to Las Cruces.
Saw Mr. Frank Herran, owner of Dripping

‘Springs. Left Mrs. F. & Jane at hotel &

went up river 4miles to DofaRa [Dofta An gl

"where we camped.

Oct. 5. Crossed Rio Grande gn bridge
& searched theCerro Magdalana. L‘Sta 113’
in margin--apparently he meant ‘213ﬁ F.
found Pennsylvanian fossils which he gave
me. L19] Very - hot, Afternoon returned
‘to Las Cruces & interviewed W.A. McCalla
(Hatch, N,M.) whohas found fossil wood &c.
on his ranch above Hatch. He gave me a
fossil horse tooth for determination & re-
port. )

About 5 p.m. left for the east, on road
to'Organ City Inow called simply ‘Organ’].

.- Camped about 3 or 4 miles out.

Oct. 6.. continued journey toOrgan City.

-On arrival we searched mountains south of
"pass, without success, 120l Got 2 horned

toads. .Camped east of the pass.

.b-Oct... 7. Crossed desert to ‘Alamogordo.
Photographed white sands. Elev. about

4000 fe

Oct 8. -‘Sunday. Went up to Alamo canyon

J21) & camped about % miles from mouth
"Rested. Ferriss collected Bulimulus & Ho-
_lospira ["Sta. 114. S side "Alamo canyon

above camp. : 214’ appears in marginl.

Oct. 9. Went up right (southern) branch
of canyon to- high cliffs near top. Just
below cliffs found Ashmunella and Oreoche-
lix bones, very dead. L'Sta. 215(115)’ ap-
pears in margin] Nothing above cliffs but
Gastrocopta & V. indentata. From summit
of ridge one looksinto another big canyon
opening west.

Oct. 10. F.erriss'&vl went up Alamo Can-
yon 6-6 miles--te the mine. found practi-’
cally nothing.
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Oct.. 11. Returned to Alamogordo.

Oct. 12. Went north on road to Carrizozo
as far as Three Rivers.I23) Very hot. By
this time were in a severe sandstorm. Heat!
dust! Stopped in lee of store for an hour.
Storm abated Then took road past Sec’y
Fall’s house [23) to Stone House, [‘elev
5800’ appears under the words Stone House)
on the Thoroughbred Ranch, at the mouth
of Three Rivers Canyon. Camped in mouth
of the canyon. Johnson, supt of
seemed unwilling to give any information
* Camp is in Forest reserve. [24)

13th  F. & I went up canyon at the dam
we met NW Palmer
along up trail % mile or more, where we
found Ashmunella very abundant in rock
piles along bottom of canyon (291 Station
216. The shells are under the edges of
rocks in the mellow mould.
rocks. This station is about 6700 ft. Al-

80 found very rich earth with small shells_

about here.

Station 217 is about 7000 ft up on the
south’ side of canyon, half a mile further

up. Ashmunella is somewhat larger. Also.
are often in leaves along -

dirt. The Ash
edges of. stones.
grove of aspens.

This station 1is near a

Oct. 14. Went along up 3-rivers cn.
About 1 mile above Sta 217 found large Ash-
munella-—Ste 218.

Sta 219. About a mile further up, among
a few aspens in floor of cn., a short dis-
tance below old corral ca. 8000 ft.

Sta. 220. Aspen grove on side of canyon
%-% mile above old corral about 8500 ft-
mostly little stuff but Coch11copa very
rare--no Euconulus.

Oct. 15. F..&I went.bover to
southward, ca 4 miles.’

Ashmunella near mouth of ¢cn. about a mile

above the cultivated f1eld & irrigation '
ditches Heavy rain. [26] n.,ocatlon of
Sta. 2200 :

" QOct. 16. Wentupdry branch ***th [first
partof wordillegiblebut probably ‘north’X
of 3-rivers Cn. about 2 miles up found
trickle of water & near thefe collected
large Ashmunellas r‘S_ta 222" in margind
Ferriss collected some'distance above also
on right side of cn., [‘Sta. 224’ appears
in margin] still larger ones. "Cleaned
all. SR ’ ' .

_for the northward.

ranch -

This is 6500 ft. Went

" .the only ones visible,

A few on the

‘about % mile apart, 230, 231, 232.

canyon -
Got bones of same’

“lichens,
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Oct. 17. Returned to 3-rivers and left
Camped several miles

east of Oscuro. [27)

Oct. 18. Went east 2or 3miles & climbed

foothills. Found Helicodiscus & Succinea
but specimens lost. Camped 2 of X bar I
ranch.

Oct. 19. Camped at Cottonwood Spri‘ngs,

several miles E of X bar I ranch. T went
up canyon beyond spring & got small stuff
& dirt. €225’ in margin} :

Oct. 20. Jim & I went up next canyon
south of that on which Cottonwoecd Spring
is situated. It is a canyon with 2 main
branches & many forks. Went-up to aspens
about 9000 feet.
Most of the ridges aredensely covered with
scruboak. I[28)

Sta. 226. Found Ashmunella above 2d .fork
and from there up to 223, in the aspens.
They are abundant under stones in maple.
The canyons here all contain a little wa-

ter. Maple, oak, ash, vyellow pine &
spruce. . : .
Oct. 21. F & I went north about 4 miles

to Water Canyon, on the western flank of
Nogal Peak. [29) A large canyon, with some
walnut, ash & oak,higher up, maples. Water
down nearly to mouth of the canyon. Found
Ashmunella about halfmile up, & from there
to summit. F. collected at three stations,
I went
far above these & collected in the aspens,
now leafless, under the peak {Nogal Peak}
on W side, f 234’ 1in margllﬁ and at least
1000 ft lower on the west side of the
southern branch of the head of Water Can-
yon (parallel topart of the Forestry Ser-

vice trail 30 to the saddle south of
the peak U233’ in margin). Here Ash-
munella was - very abundant, hybernating

[sicJ under stones along the steep slopes
of the narrow ravine. I got 104 from one
stone about 18 X 12 inches. Ravine f{full
of fallen maple leaves Above this the
mountain islong bunch grass & small scrub
oak, very steep, with a few rather low & -
shvorr, cliffs. The rounded summit, about
50 ft long, has a rock monument. On 1its
flanks are rock pilées covered with large
collected some of them. Scrub
oak is the prevailing vegetation of these
mountains 1in the upper 2000 ft or more.
Found horned toad about 500 ft below sum-
mit. Now red brown & yellow.

Oct. 22, 23, 24 returned to Alamogordo
& camped in public grounds.
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Oct. 25. Shopped, & about 3:30 got off
southward. Ran about 15-20 miles & made
dry camp ondesert. Sage brush. Lsagebrush
does not occur here; perhaps Pilsbry was
referring to creosote bush, Larrea diva-
ricatgl lone house ‘miner’s shack.’

Oct. 26 F went before breakfast to Sa-
cranto Lsurely -Sacramento’ ismeant herél
Mts abcut 2miles away 20 mi. S. of Alamo-
gordo. L[‘Sta 235’ in margigl Got Bulimu-
lus & Holospira. I31Y '

Oct 26,27 28, 29. road to Orange. (3]

Oct. 30. Orange.

Oct. 31. Ran ebout 10 mi. N. of Orange
but turned back on account of engine
trouble. - P.M., ran east to base of Mts.
& camped at a tank & windmill ca. 2 miles
from base of Mts. at base of PX Trail.
6K S

Nov. 1. 1341 Went -up canyon which enters
from west to highest peak. Found Bulimu-
lus & Holospira all along. At head the
canyon branches, N.S. & 2 East found Ash-
munella on south branch. ISta. 2361

Nov 2.Went up PX trail to meadow Found
Ashmunella & Lysinoe on N. slopeofcliffs
of a deep canyon south of the summit of
trail. *237' in marginl Madrono common
in heads of gulches. Around high peaks
some yellow pine which straggles sparcely
down about 800 ft in places. Trees not
full size. Below this pinyon & arid, stony
hills with yucca, sotol, scrub - oak &c.
The prevalent shrub is a small leaved one
Some preserved.

Below, steep ****[illegible worcﬁ’ mesa
with yucca & cacti. Below it a zone of
creosote bush, then grass or mostly bare
earth. Gypsum beds further out. The stra-
ta slope steeply (ca 30°) on W. side.
Slopes ocften steeper.

Nov. 3,4,5. Laid out.
lowing stations

& explored fol-

238. Stony ridge on  E side of park just
at the left of where PX trail crosses rid-
ge. Bulimulus among yuccas and sumac(?)
~-a fine leaved, currant-like kind.

239. Stony hills on E side of park and
southward.

240. -Upper side of terraced butte on

Holo roemeri.
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dry canyon, not far above bed in
rock slide and around base of cliff.

steep

Nov. 7. At Orange. Cleaned up catch.
Nov. 8. Went around southern foothill
and up Guadalupe canyon (immediately east
of high cliff peaks (Guadalupe Peak), to
ranch of Walter Glover, Pine Spring Cn. &
camped about half amile w. of ranch house,
nearly same distance below large spring,
just outside themouth of Pine Canyon. 35

Nov. 9. Went up Cn. as far as the Gate-
way . (36:[ Found Holo roemeri & n. sp.
olospira montivaga breviargl & Ashmun-

ella.

Nov. 10. F. and I went up to just above
the box above the gateway. I got one liv-
ing Lysinoe I‘Humboldtiana ultima’® has
seemingly been written inlateg] They were.
hybernating in stony slopes, under leaves
only, in oak and maple groves. There is
a.good deal of a chestnut leavedoak a small
maple . (gorgously [si¢l red), manzanita
with ripe berries, & throughout the can-
yon rather sparce yellow pine. The best
place isabout half a mile above box. From
here up the sides are mainly cliffs, lit-
tle talus anywhere. Half a mile further
up the canyon forks. [37I This part has
many fine spruce. Extremely windy--cold
Mts. are all limestone, strata slopeeast,
but not so steeply as they slope west on
the other side. Top cliffs soft yellow-
limestone not noticeably stratified --a .
di fferent ‘formation. ‘XAll thecollections .
of Nov. 9-11 were included in ‘Sta. 2417J

Nov. 12. Left for Orange about noon.
Camped in acabin on W. side of foothills.
Worst camp of the trip. Wind very high
and cold.

Nov. 13.
for Sierra Blanca Hudspeth Co.,
2:30 and arrived about 7.

Reached Orange about n. Left
Texas at

Nov. 14. F. and 8 tried hills south of
town. Found a few minutiae and Succinea.
TSta. 242X Left for Van Horn--camping a-
bout 8 miles out from latter. Snowed a
little.

Nov. 15. Drove into Van Horn. Very
windy and dusty. One thing worse than a
hot dust storm is acold one. In p.m. went
out to Mts. about 6miles north. I Sta. 243,
probably located in the Beach Mts.:"Found
Rocky hills are limestone,
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covered with Selaginella & ferns- extreme-
ly dry. Wind high, dust.
ground-—Rain--snow in the night.

Nov. 16. Wind subsided. Cloudy. In pm
Jim and I walked out south of town on
the desert, which is rather thickly cov-
ered with a fine leaved mesquite, creosote
bush,  crucifixion tree, &c. few cacti
found Succinea in soil around bushes and

in shallow . washes. Sta. 244. Photo of
tank.
Nov. 17. Started early for Marfa. Had

4 punctures, & about 10

miles out.

finally .camped

Nov. 18. Went into Marfa, where we
stayed all day.
Fast. We left town about 6 & ran out some
10-12 miles where we camped near Toronto
Sta. ‘

No6v. 19. The rock here is volcanic,
country very hilly and craggy, with live
oaks on the hills and in groves in the
valleys. Grass good. Very beauti ful
country. Drove into Alpine, where we got
a few things and ‘left at 11 for Chisos
Mts. The same volcanic, hilly country con-
tinues south of Alpine. We go through a
succession of valleys, separated by rather
steep hills, one about a mile long. These
valleys and hills are sometimes grassy,
often sparcely covered with live oaks.
Photo teamsters, 8 mule team

Monday, 20th Nov.limestone 4punctures,
made about 20 miles & cemped 15 m. N. of
Terlingua. Found Succinea in bank of Ter-
lingua Ck, which has a small stream (2671
ft USGS elev. bench mark) r381‘ .

21st Nov, Arrived Terlingua about noon
& left soon after. Route was toMine, then
up creek bed for 5 or 6 miles, then east-
ward across mesa [39] to Oak Canyon and
house of Mr. Naill (Nov. 22) L40J There
is abundant water in a fine grove of oak
with some willows and a few walnuts. Gar-
den. The canyon runs about half a mile or
more and terminates in abox with vertical
walls of 200 ft height. Above it the can-
yon is walled in steeply for half a mile
or more, then opens into alarge basin with
several branches, leading toward cliffs
around the margin on all sides. The bed
of canyon is forested, chiefly oaks, also
buckeye, a large madrone also the small
one we had in the Guadalupes. Slopes ev-
erywhere with many big agaves, beargrass
with very sharp edges, large yuccas, a few

pinyons & cedars (or junipers with stringy

bark). On the N. side, high up, are small

Camped in camp-

Miss Jane Towne left for.
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grove of stunted aspens. All the slopes
below cliffs have numerous long slides of
coarse or fine rock, very steep. Found
Lysinoe & Polygyra in long slides N.E. of
Oak Canyon, Sta. 245, outside. Also about
2 miles further N.E., Sta. 246, in narrow
wooded ravines in the upper cliff wall.
Also a small slaty Philomycus here, all in
rock among leaves. Sta. 247 inside canyon.

Nov. 23 and 24. Collected. Left at noon
Nov. 25. Arr. Terlingua about 5 and pulled
out northward, where we camped on bank of
Terlingua Ck.. a mile or two below the

ford. [400

Nov. 26, Sunday. Took photo of 2 cot-
tonwoods at the ford. Collected some drift
with Pipae &c. along road near the little
white school house with a red roof--just
north of the rough ridge where I had photo
a red dome & serrate rocks on the way
down. [47] Also a few Bulimulus among low
mesquites. Also found Bulimulus some 5
miles further north. @tations 248 and

2497

In 1934 and 1935, Pilsbry made ex-
tensive collections in Mexico on the
‘Penrose—Philosophical Society Expedi-
tion.' In 1935, he and Cyril Harvey
also made some collections ~in parts
of southern New Mexico and western
Texas. In the notebooks pertaining
to this expedition, ‘Pilsbry kept a
separate log of stations. This log is
placed at the end of this section.

June 16. Cyril Harvey & I left Phila.

at 1:05 p.m.

June 17. Arr. Chicago 7 a.m.

June 19. Wed. arr. El Paso 8:30. Went
to Hotel Paso de! Norte. Then to Baily
«** Tillegible word] Co. I saw Mr. Brown.
Held up pending arr. of immigration per-
mits. Got out car & had it tuned up &c.’
Called up by aMr. Conklin who was afriend
of Howard. '

Thursday. Called on Brown. No
message yet from Phila. Had name put on
car. Very hot. 900 inside. In p.m. drove
out to Hueco tanks Imow a Texas State Par?
about 36 miles from El Paso & 8 miles
of Carlsbad road. The tanks are in an an-
desitic hill. Rock very massive--no small
stone. There are 2 tanks, the one used
being largely formed by ashort dam. Water
extremely low.

170. contained Physa only Below the

June 20.
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171. Dam a small shallow pool contained
thousands of Apus. They swim inverted. A
large pool still lower had no snails or
Apus. : . i

Hill 1 m. south of Tanks was gone over
to the cliff at top. No trace of shells.
There is an adobe house at the tanks--not
inhabi ted just now. About 25 cattle stood
around. Very bony, as it is extremely dry
& practically no feed. . On the hill south
of tanks found 1 spirifer&crinoid stems.

172 Got back about 7.
June 23. Sunday.

El Paso about 11, came via Las Cruces &
Deming, dirt road 31 miles to Columbus.
Passed Floridas & Tres Hermanas Mts. At
S. peak of latter turned in road of T. H.
Mining Co. which rins to base of Mt..
one of the owners of the prospect’has a
shack -2 m. from main round che'
mine found.bones of Oreohellx (23}

about 4700 ft. estimated) & 3 Thys. horn11
Lsid] a couple of hundred ft higher. The
Mts are. a sort of granite-porphyry, with
limestone outcrops. Above, mostly massive
granite(?) with no small slide rock. A
few old cedars & fewer scrub oaks, Fou-
quieria, cacti, &c.” Arr. Columbus. ahout
6. Town largely deserted. Lives on mem-
ory of Villa's raid, when 67 persons were

killed.
June 26. Left Deming June 25 pm. &
stayed at Columbus overnight Met Mr. Reed

& family. Mornlng of 26th crossed line.
Pilsbry and Harvey remalned in Chi-

hushua, Mexico, until July 8.

July 8. Monday. Arr, Deming about 4 pm.
July 8 Tuesday. To Diamond A (Victoria

Cattle Co.) via Lordsburg. Arr. about 4.

Entertained at ranch house. 441

July 10, Wednesday Left for. Black Blll
Spring above tank about 7 am 43T Drove
to tank spring about % mile further: up.
Some distance above spring found tiger
rattler, and at 6500 ft. Sonorella. They
were under andesite ? mostly not sealed
on. 'ﬂ':ough‘one big stone had 8 sealed on
& many rings. Photo. Went up to 7000 ft.
& found only Sonorella. Pines begin there.
No other snails. ' '

July 11. . Thurs. .Drove 50 m. over to
Hacheta (sxc) around south end Animas ran--
ge. Went in to Robeson’s
road to the Mt. Sheep Corrall JsicX. There
ascended canyon & up to peak on far rim,
6000 ft. Got only Holospira. Exhausting.
hot & steep. 'T461° ‘ : '

At Columbus, N,M. Left

where

“rock found Humboldtiana &c.

" Pisidium

ranch & took,‘
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July 12. Friday. Drove to
Ariz. A brief visit was made
Canyon in the Chiricahua MtsJ]

Dougl as,
to BRucker

July 13. Drove to Deming.

July 14. Drove to El Paso.

July 15. Drove to Carlsbad.

July 16. Tuesday. Went through Cavern.

No shells found. Drove to filling station

.just east of Guadalupe Mts. Tx. [471

July 18. Went up southern flank of Sen-
tinal Jin the ANSP catalog, ‘Sentinal’ has
been corrected to ‘Signal’l Peak to 6500
ft. Found Bulimulus & Holospira roemeri,
& acouple of zonitids in ledges of cliffs,

‘among scryb oak &c. None alive. Drove
to Ft. Davis. IDate should, perhaps be
July l'ﬁ

July 19. Thursday. Tried cliffs back

of town & a canyon, little Aguja Cn., al-
so known as Nation, about 4 m. NW of Ob-
servatory 1481 where wewere guided by Mr.
Roach Got plants but no bones. About
5500 to 6000 ft. spotted frog. (Date July

187Y

July 19. Friday. Drove about 10 miles
west {(road to Valentine) & then north to
ranch in valley at west end of Blue Mt.
{49 Then up very steep stony Toad to
5900 ft., where we left the car & walked

.about 2 miles to Mt. over a broad foothill

butress (sic]. Ascent very steep'&_stony,
but everywhere aregnat trails, & the whole
mountain is covered with their droppings.
At summit there is a rocky bluff west & a
slightly higher ,rounded top a few hundred
yards eastward. On the N. side of the
westward summit in coarse, angular igneous

only, &most of the bones very dead (eaten
by rats or chipmunks). Harvey moved sev-

~eral tons of rock.

July 20. Left Ft. Davis about. 7 am.
Stopped at Phantom lLake. I501 Collected
a few small gastropods but no Sphaerium or
Lake i1ssues fromacleftinlime-
The stream running
across- & 3

stone, is quite small.
and is about 10-12 ft.

- deep. Very clear water. Many kinds of
fish--saw some up to a foot long. Caught
a few small minnows, No. 196
~ Arrived in El Paso about 4

July 21. Sunday. E!l Paso. went to
bullfight.
July 22. Met Pennell rDr. Francis W.

" Pennell, botanist, ANSBI about'9 a.m.

Two live ones |

or 4 .
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July 23. Started west about noon. Stop-
ped at Deming. Dust storm.

July 24. To Nogales [Arizonal via Bis-
bee & Tomhstone. fThe party thenproceeded
into Mexico:I

The following stations in New Mexico
and west Texas were visited during the
expedition of 1935.

170. Hueco Tanks. El Paso Co., Texas.
June 20, ’'35. Pilsbry & Harvey.

171. Shallow pond below Hueco Tanks, El
Paso Co., Tx. QJune 20

172. Hill about 1 mile Sof Hueco Tanks,
El Paso Co., Tx. LJune 2@1 )

173. Southern eak of Tres Hermanas
Mts., at about 4700 ft. Luna Co., N.M.
June 23, ’35. :

189. Animas range above Black Bill
Spring. 6500 ft. to 7000 ft. Hidalgo Co.,
N.M. [July 10}

190." Peak
corral canyon.
Mts., 6000 ft.
15

193. Signal Peak, Guadalupe Mts., Cul-
bertson Co., Tx. Small slender snake
6500 ft. Horned toad about 5500 ft. Shells
about 6500 ft. LJuly 17 or 18}

194. Nation Canyon, NW of Observatory,
Davis Mts., Texas. 5500-6000 ft. IJuly
18 or 19X

195. Northern side of summit of Blue
Mt., Davis Mts., Texas at 7300 ft. July
19, 1935. ’ o

196. Stream out of Phantom Lake, Jeff
Davis Co., Texas. A Picked from
plants. 9 fish. [July 20}

at head of mountain-sheep
West side of Big Hatchet

ANNOTATIONS

The following wannotations referring to

Pil sbry’s notes, above, are indicated by
numbers in brackets in the notes.

A number of U.S. Geological Survey topo-
graphic map quadrangles are referred to
by the following designations:

Q-1. Gym Peak, N,M,, 7.5, 1964 ed.
Deming, N.M., 15’, 1915 ed.
South Peak, N.M:, 7.5, 1965 ed.
El Paso, Tex., 7.5, 1955 ed.

Big Hatchet Peak, N.M., 15°, 1937
ed. '

6. Bear Peak, N.M., 15, 1948 ed.

7. Organ Peak, N.M., 7.5',6 1955 ed.

-8, Three Rivers, N.M., 7.5', 1950 ed

-9, Sierra Blanca Peak, N.M., 15’,

N WM

1950 ed.

Q
Q
Q
Q
Q
Q
Q
Q
Q-10. Carrizozo, N.M., 15', 1950 ed.

Hidalgo Co., N. M. Quly

floating

. manche

- Rio Grande.
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Q-11.. Guadalupe Peak, Tex., 157, 1933
ed.

Q-12. Terlingua, Tex., 30’, 1904 ed.

Q-13. Chisos Mts., Tex., 30’, 1905 ed.

Q-14. Terlingua-Chisos Mts., Tex., 1:
130,000, eds. of 1904-1005, re-
vised in 1969 by Big Bend Nat.

) - Hist. Assn.
Q-15. Columbus, N.M., 15', 1917 ed.

1. Pilsbry seems almost certainly to be

‘referring to Baldy Peak near the center of

Sec. 36, T. 25 S, R 8 W (Q-1). 1In his
published account (1915: 347)he suggested
from memory, that he had collected in the
vicinity of Arco del Diabloe 24X miles far-
ther north. However, there are no lime-
stone cliffs near Arco del Diablo (Q-2)
like those described, whereas Baldy Peak
seems perfectly to fit the description
given. Below the cliff.on the north side
of Baldy Peak, I collected, on Jan. 25,
1970, most of the species taken by Pilsbry
and Ferriss (1915: 346 - 349), including
Ashmunella walkeri Ferriss, Oreohelix met-

calfei florida Pilsbry, and Sonorellae ha-

~chitane flora Pilsbry. Easy access to the

west side of Baldy Peak is gained by the
road leading into ‘The Park’ (Q-2) or ‘Ma-
honey Park’ (Q-3). Ruins of old cabins
remain in Mahoney Park.

concerning
Quercus ganm-

2. Pilsbry’s observations
the flora still appertain.

belii Nutt. his ‘scrub, with white oak
leaf' still occurs high up below Baldy
Peak. ’

3. The author of this quotation is not

known to me.

4. Duran is ‘a village in southeastern
Torrance Co. Duran Mesa (T. 3 N, R. 14 E)
begins one mile SW of Duran and attains a
height of ca. 600 ft.

S. Probably Pilsbry was referring to
Carrizo Peak, an isolated peak seven miles
NEof Carrizozo rather than to the Capitan
Mts., which begin ca. 18 miles to the east
and are not visible from Carrizozo.

6. Probably Altura Blvd, terminating
westward against Comanche Peak at the south
end of the Franklin Mountains (Q-4). Pre-
sumably Pilsbry and Daniels ascended Co-
Peak. from the east and then de-
scended its nose southward towards the
city, after which they went to inspect the
Holospira roemeri and Buli-
mulus pasonis Pilsbry still occur in the
southern Franklin Mountains. :
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7. Seemingly '‘New Mexico’ is meant in-
stead of ‘Mexico.’ - In 1910, the El Paso

and Southwestern Railroad, nowdefunct*and -
its tracks disassembled, extended from El

Paso to the village of Hachita in south-
easternmost Grant County.

8. Probably
(Q-5), ca. 15 miles south of Hachita.

9. Pilsbry (1915: Fig. 1) published a
map of the localities visited in the Big
Hatchet Mountains .and mentioned some of
them in text. Four rough, preliminary

sketches are found in his notes showing -

various parts of the range. One sketch
seems. to have served as the basis for his
published map. On it is written ‘General
view of Hachita Grande sketched from sum-
mit of highest Peak.’ Below I have at-
tempted to correlate notes, rough sketches,
and published map with the Big Hatchet
Peak 15’ Quadrangle, Edition of 1937 (Q-
5). .All sections are located in T. 31 S,
R. 15 W.

Station 1. ‘Teocalli "Ridge,’ of the
notes and sketches, seems to refer to the
entire mountain at the head of the south-
western tributaries of Sheridan Canyon in
SE4, Sec. 21: SWX. Sec. 22; EY%, Sec. 28;
and W4, Sec. 27. ‘Teocalli Peak’ or ‘Teo-
calli Butte,'
cated, seemingly referred to the highest
peak on the ridge, the 6413. ft. peak cen-
tered around the center of eastern section
boundary of Sec. 28. Hoff (1961) concurs
in locating ‘Teocalli Butte’ here.

Station 2. Pilsbry -and Dwniels camped
near the Sheridan Mine, probably the mine
indicated (Q-5) in Sheridan Canyon (NEY,
Sec. 22). If Sta. 2 was one-third the
distance between Teocalli Peak and the
mine, it was probably in the NW{, Sec. 27
or extreme southwestern corner of Sec. 22
or one of the eastern hogbacks of Teocalli
Ridge. : :

Station 3. Probably located in the vi-
cinity of the 6328 ft. ridge and associ-
ated cliffs in NWY; Sec. 30.

Stations 4, 5. ‘Daniels Mountain’ seems
to -be the elongate 6829 ft. mountain in
N%, Sec. 16, between tributaries of Sheri-
dan and Thompson canyons. Sta. 4 seems
to have been on its southeastern and Sta.

‘5 on its north or northeastern slopes. In

his notes, Pilsbry originally called this
peak ‘Thompson Mountain.’

Stations 6-11. In ascending Big Hatchet
Peak on Aug. 24 and 25, Pilsbry and Dan-
iels seemingly first ascended the branch
of Sheridan Canyon that cuts diagonally

across NEX, Sec.2l,and SW4, Sec. 16, pro- -
ceeded over the ‘col’ and then entered the -

the Dallas Hatchet Ranch

around which Sta. 1 was lo--
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head of awesteard-draining canyon, termed
‘Western cahon’ inPilsbrys published map,
but indicated as ‘Antithompson Canyon’ on
his sketches and in his notes. This tri-
butary extends diagonally, SE to NW across
Sec. 17, and does give the appearance, as
suggested by Pilsbry, of having captured
the upper partof the tributary of Sheridan
Canyon that they had ascended.

According to the published map and the
sketches, Sta. 6 was located in the south-
eastern part of the mountain bordering the
head of 'Western Caflon’ on its southwest
side. Probably, then, the station was
somewhere near thecenter of Sec. 17. Pils-
bry and Daniels then seem tohave ascended
the peak to the northeast of the head of
Western CaFon -in SWY%, Sec. 8, around the
summit of which was located Sta. 7. They
probably proceeded across the narrow col
directly north of this peak and onto the
eastern slope of Big Hatchet Peak. Sta.
8 ‘was probably in the NWY, Sec. 8. The
sketch map indicates that itwas on a pro-
minent ridge between two canyons tributary
to Sheridan Canyon; probably this is the
ridge near the ‘7' 1in ‘7500’ Probably
the overnight campinyg site was in the shel-
ter of the ridge beginning in SWY4, Sec. 5
and extending diagonally across NEY%, Sec.
8. Sta. 9 was probably at the campsite,
as the notation '9. Camp’ appears on the
sketch map. The sketch map indicates that
Sta. 10 was on a peak between Big Hatchet
Peak "and one labelled ‘Probably next to

EE highest peak,’ to the northeast. Probably

this latter peak was the 7822 ft. peak
(second highest in the range) near the
center of Sec. 5 and Sta. 10 was probably
on the 7700 ft. peak .4 mi. to the south-
west in SW4%, Sec. 5.

Station 12. The mountains ‘opp. and S.
of Teocalli’ are probably the two peaks
in the SEYX, Sec. 27 and SW4%, Sec. 26. The
published map suggests that thecollection
was made on the eastern peak in Sec. 26,
but the sketch map shows '12' on the higher,
western peak in Sec. 27. )

10. To the south, are the arid Alamo
Hueco Mountains; to the west the higher,
better-watered and forested Animas Mount-
ains.

11. The name ‘La Bajada,’ seemingly
meant here, was applied to a mesa, the
descent from the mesa, and a nearby vil-
lage, all ca. 19 miles southwest of Santa
Fe on the road to Albuquerque (Pearce,
1965: 80). :

‘12, Six miles west of ‘San Antonio, So-
corro Co., in the Chupadera Mountains.
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13. Now Truth
County.

or Consequences, Sierra

14, Probably the Jornada Ranch headguar-
ters were at the present-day headquarters
(Sec. 33, T. 19 S, R. 2E, see Q-6) of the
Jornada Experimental Range of the U.S. De-
partment of Agriculture. A road leads
southeast from these headquarters to Burke
Spring (Sec. 17, T. 20 S, R. 4 E), a dis-

tance of 12 miles.’

15. Another road leads northeast and
east from the Jornada Range headquarters
to Ropes Spring, named for the Ropes fam-
ily, whose ranchhouse waslocated just be-
low the spring and is still standing.

16. Sonorella hachitana Dall, Ashmun-
ella kochi Clapp,Holospira roemeri (Pfeif-
fer), andBulimulus dealbatus neomexicanus
Pilsbry 'were taken in two ravines % and
7/8 mile east-southeast of Ropes Spring
(NW4, Sec. 9, T. 19 S, R, 4 E) on June 23,
1970.

17. Center of Sec. 7, T. 23 S, R. 4 E
(Q-7). -

18. Probably Pilsbry
lected in the extreme northwest corner of

Sec. 8 or the extreme northeast corner of
Sec. 7, T. 23 S, R. 4 E (Q-7).

19 The ‘Cerro Magdelana

Dofia Ana, Do®a Ana Co., on the west side
of the Rlo Grande. Fossiliferous Pennsyl-
vanian and Permian strata are found in
these mountains. ) :

20. The northern part of the Organ
Mountains (Baylor Peak area) south. of San
Augustin Pass.

21. A large canyon of the eastern part
of the Sacramento Mountains, debouching 3
miles southeast of Alamogordo.

22. Village located on U.S. Hwy. 54, 17
miles north of Tularosa.

23. Ranch developed by.Albert B. Fall,
Secretary of the Interior, 1921-1923, du-

ring the Harding administration; E% Sec.
25, T. 11 8§, R. 9 E (Q-8). :
24. At present?,' tﬁe 'natidn.al" forest,

boundary passes between sections 34 and
35, T. 10 S, R. 10 E (Q-9).

25. Ashmune.lla rhyssa trifluviorunm
Pilsbry .is still abundant in such habitat
here at its type locality.

" Apache Indian

and Ferriss col-

must be the
Robledo Mountains, opposite thevillage of

. Sacramento Mts.

" near the ‘Old PX Ranch’

‘Meadow’
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26. The next two major canyons south of
Three Rivers Canyon are those along Indian
Creek (2% mi. south) and Golondrina Draw
(44 mi. south). However, a drive of at
least seven miles would havebeen required
to reach the mouth of Golondrina Canyon.
It seems more likely that Pilsbry refers
to Indian Creek Canyon, on the Mescalero
Reservation. A cluster of
houses ca. one mile WNW of the mouth of
this canyon is indicated on map Q-9.

27. Spelled ‘Oscura’
Survey topographic maps and in Pear-
ce (1965: 114} but ‘Oscuro’ on commercial
road maps. Located 17 miles south of Car-
rizozo on U.S. Hwy. 54.

on U.S. Geological

28. It is not clear whether the party.
camped along Cottonwood Creek at the mouth
of Elder Canyon onOct. 19 and then ascend-
ed a branch of Spring Canyon on Oct. 20
or whether they camped on Spring Canyon
end ascended a branch of Tanner Canyon
(canyons in T. 9 and 5. 10 S, R. 10 E, éee

Q-9).

29. Probably the party drove over the
primitive road just east of the Hogback
in Sec. 26, T. 9§, R 10 E, from Cotton-
wood Creek around to the mouth of Water’
Canyon, which debouches in Sec. 19. T. 9
S, R 11 E (Q-9 and Q-10).

30. Probably the trail shown in Secs-
28 and 32, T. 9 S, R. 11 E (Q-9).

31. Bul:imulus pasonis Pilsbry and Ho-
lospira roemeri (Pfeiffer) are common in
the deep canyons in the southwestern part
of the Sacramento Mts.

32. The party seemingly followed primi-
tive roads around the southern end of the
and southeastward to Or-
ange, Otero Co., N.M., described as fol-
lows by Pearce (1965: 114): ‘Former trad-
ing point in SE part of county, 5 mi SW
of Cienaga and 3 mi N of Texas border.
Post office, 1904-25." Hoff (1961) erred
in supposing that Pilsbry had collected
in this area before 1899.

33. Possibly this campsite was at or
indicated on Map

Q-11.

34. A rough sketch included in the notes
leads me to the following interpretation
of Stations 236-240. Landmarks noted are
on Map Q-11. The ‘Park’ of the .sketch and
of the notes seem to be PX Flat
head of the Old PX Trail. The
that Sta. 239 was on

at  the
sketch map suggests
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the west, rather than the east (as stated
in the notes) side of PX Flat. Sta. 239,

however, must have been in the hills bound- .

ing PX Flat on the east. No. 237 was pro-

bably in the deep  canyon ‘that bounds PX .

Flat on the south (heading near the word
‘Ridge’ in ‘Blue Ridge’ on Q-11). TIf, on

Nov. 1, the party went up a canyon towards

the ‘Highest Peak’ in the area, this was
probably Bush Mountain, which, at 8676 ft.,
is the highest peak north of Guadalupe
Peak. Map Q-11 indicates four branches at
the head of the canyon draining the west-
ern slope of Bush Mountain which accords
with Pilsbry’'s description. Sta. 236 was
presumably on the southeasternmost of these
branches. The ‘terraced butte’ of Sta.
240 is possibly between two northeastern
arms of this canyon complex west of Bush
Mountain. As pointed out by Hoff (1961),
all these localities were in Texas rather
than in New Mexico as supposed by Pilsbry.

35. Guadalupe Canyon appears on Map Q-
11 and is followed by the present U. S.
Hwy. 62/180. The tiny village of Pine
Springs still exists and Mr. and Mrs. Wal:
ter Glover operate a service station there:
They have resided in Pine Springs since
1914. Mrs. Glover, contacted on June 10,
1970, was vague concerning any memory of
Pilsbry’s visit. Pine Spring Canyon is
part of the newly created Guadalupe Moun-
tains National Park. The spring mentioned
no longer flows. .

'36. Approximately one mile above its

mouth and directly south of the letter ‘g
in ‘“Spring’ on Map Q-11, Pine Spring Can-
-yon makes aright-angled turn to the north,.
The ‘Gateway’ described (and photographed)
.by Pilsbry is located ca. % mile beyond
this turn, to the north, and consists of
salient rock ramparts that extend medially
from both walls of the canyon, allowing
only a narrow defile for passage of the
arroyo at base of the canyon.

37. The 'Box’ seems to be the feature
designated ‘Devil s Hall’ on Map Q-11. ‘A-
bove it, the canyon forks into northern
and southern arms embracing Shumard Peak.

38. This bench mark is located (Q-12)
on the ‘old’ road from Terlingua to Adobe

"Walls (west of the present Texas Hwy. 118) .

and ca. 3% mi Nof the. present junction
of this road with Texas ‘Ranch Rd. 170,
which passes through Terlingua.

39. Dr. Clifford Casey (Pers. Comm.)

suggested that the road taken was probably -
Run- and then up Cottonwood

along Rough

STERKIANA ' 35

Creek. Map Q-13 indicates such aroad fol-
lowing these two arroyos, in part. It
seems probable that by ‘Mesa’ Pilsbry was
not referring to high, rough Burro Mesa
west of Cottonwood Creek but rather to the
flat area between Cottonwood and Qak creeks.

40. Pilsbry seems to have erred here.
According to Dr. Barton Warnock and Dr.
Clifford Casey (Pers. Comm.) the ranch at
Qak Springs (Q-13, Q-14) never belonged
to amember of theNail (rather than Naill,
as spelled by Pilsbry) family. Dr. Casey
suggested that the ranch probably was oc-
cupied by Mr. Charlie Burnham (a relative
of Mrs. Sam Nail) in 1922. A part of one
building at the Oak Spring Ranch is still
standing. The Sam Nail Ranch was at the
foot of Burro Mesa, two miles due west of
Oak Spring at the site now designated ‘Old
Ranch' by the National Park Service (Q-14).
Warnock - (1970 Fig. 21) mentions the Sam
Nail Ranch and illustrates a part of the
site.

The ‘Box* above Oak Spring noted by Pils-
bry surely refers to the box rcanyon and

~cliffs of Oak Creek Canyon as it plunges

through the Window (Maxwell, 1968: 79,
Fig. 74) of the Chisos Mts. It is unclear
whether Pilsbry and Ferriss actually climbed
up through the Window and into Chisos Ba-
sin (Maxwell, 1968- 72). Although Pils-
bry describes the topography of the area
surrounding the Chisos Basin, his informa-
tion could have been gained from what
could be seen from outside the Window and
from accounts by local residents. of the
three collections made, two (245 and 246)
seem definitely to have been from the
northwest-facing slopes of Vernon Bailey
Peak and Pulliam Bluff (Q-14). It is not
clear which of these is the type locality
of Polygyra chisosensis Pilsbry and Hunm-
boldtiana chisosensis Pilsbry. The talus
slide of Loc. 245 is probably one of those
seen inWarnock (1970: Fig. 21) in the ex-
treme left part of the photograph. Loca-
lity 247, where only Polygyra chisosensis
seemingly was collected, is described as
being ‘inside canyon.’ Whether this re-
fers to a collection made in Oak Canyon
below or above the Window is not clear but
the former seems more likely. The obser-

- vation of aspens occurring ! On the N. side,

high up’ is also confusing. According to
Dr. Warnock and Mr. Roland Wauer (Pers.

Comms. ). aspens occur only on Emory Peak

to thesouth o fOak Creek and Chisos Basin.

41. According to Map Q-12, the only
crossingof Terlingua Creek on the Terlin-

.gua-Adobe Walls road wasnear ‘Peed Ranch’

and ‘Rock Corral,’ six miles north of the
junction of that road with Ranch ‘Rd. 170.
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42. This locality was not identified.:
no schoolhouse 1s shown on maps consulted.
Dr. Clifford Casey (Pers. Comm)3uggested
that the schoolhouse was. near aranch for-
merly owned by the Fulcher family, located
ca. six miles north of Terlingua near the

‘Rock Corral’ (Q-12).

43. These specimens - are probably from
sediments of probable Pleistocene age,
found along the eastern flank of the moun-
tains near an abandoned mine in SE4%, SW4%,
Sec. 31, T. 27, S, R. 8 W (Q-15). The
shells are much heavier than fresh shells
and seem to have undergone some perminer-
alization. I have taken similar shells of
Sonorella from the deposits noted.
part of T. 16 S

southwestern

44. In
R. 17 W

45. "Hoff (1961) suggested that
Bill Spring might have been located in
Black Bill Canyon on the west slope of A-
nimas Peak, Hidalgo Co.

46.  The localities mentioned here have
not been identified. Possibly °"Robeson’s
ranch’ is actually the ‘Robertsons Ranch’
(Sec. 34, T. 31 S, R. 16 W) of Map Q-5.
From this ranch atrail is indicated (Q-5)
as leading eastward to the Big Hatchet
Mts. :

47. Presumably this filling station was
the one in Pine Springs, Texas, probably
the one still being operated by Mr. and
Mrs. Walter Glover (see annotation 35, a-
bove.)

48. McDonald Observatory.

49. Blue Mountain is ca. 8 mi. WSW of
Fort Davis and attains an elevation of

7331 fte.

50. Phantom Lake is ca. 13.5 mi. south-
west of Toyahvale, Reeves Co., in “the
foothills of the Davis Mts. (Texas State
Highway Comm., 1940: 642).

ANSP CATALOGUE NUMBERS OF SPECIMENS
FROM LOCALITIES DESCRIBED

EXPEDITION OF 1906

Florida Mts. Loc. (Probably below Baldy
Peak): 97338, 97393, 97452 97455, 97456,
97527, 97530. )03243 (type of Orecheiix
metcalfei florida "Pilsbry), 112087(type
of Sonorella hachitana flcra Pilsbry &
Ferriss), 112088. 112289.

Black
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EXPEDITION OF 1910

Duran Butte, N.M. Loc.: 112023 to 112027,
104005 (type of Puptilic muscorum xerobia
Pilsbry.)

Mt. Franklin at E1 Paso, Tex. Loc.: 111994
111995. :

Localities in the Big Hatchet Mts. :

Sta. 1. 112265 (type of Holospire bila-
mellata heliophila Pilsbry), 112278.

Sta. 2. 112266. '

Sta. 3. 111980, 111986, 111992, 112078,
112268 (type of Holospira bilamellata me-
dia Pilsbry), 112275, 112276 (type of Ore-
ohelix ferrissi Pilsbry), 112279. :

Sta. 4. 112269 (type of Holospira la-
mellata longa Pilsbry).

~Sta. 5. 111979, *T1987, 111991, 112086,
112270. 112277 (type ofOreohelix ferrisst
morticina Pilsbry), 112283 (type of Oreo-
helix hachetana cadaver Pilsbry), 112284

Sta. 6. 112272 (type of Holospira bila-
mellata tnsolata Pilsbry), 112281.

Sta. 7. 112085, 112285. o )

Sta. 8. 111978, 111983 111984, 111988,
111989. 111993, 112084. 112271, 112286.

Sta. 9. No entries located. :

Sta. 10. 112280. 112287.

Sta. 11. 111981.111982, 111985, 111990,
112012 (typeofVallonia sonorenaPilsbry)},
112075, 112077, 112083, 112273. 112274,
112282 (type of O-eohelix hachetana Pils-
bry), 112288.

Sta. 12. 112267.

EXPEDITION OF 1922

Sta. 201. 158105 to 158107
Sta. 202. 157899 to 157908.

Sta. 203. 158018. 158019 158024 to’
158032. 158108.

Sta. 204. 157696. 158020 to 158023, .
158080 to 158084 158151.

Sta.. 205. 157996 to 158003.

Sta. 207. 158004 to 158008.

Sta. 207a. 158111.  158112.

Sta. 208. 175853, 175910. 175911. 175913.
(type of Bulimulus dealbatus neomexicanus
Pilsbry), 176115

Sta. 209. 158110, 164668, .165934, 175909,
176118. o .

Sta. 210. 165931 (type of Sonorella ha-
chitana orientis Pilsbry), 165936.

Sta. 211. 165932, 165933. '

Sta. 212. 158009 to 158017, 165909 (type
of Ashmuneila o-ganensis Pilsbry) 165910,
165935. )

Sta. 213. Paleozoic fossils.

. Sta.214. 158109. 175845. 176122. .
- Sta. 215. 158065 to 158068, 165912, 167507.
Sta. 216. 157909 to 157927.
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Sta. 217. 157976 to 157995, 158142 to
158143 165914
Sta. 218. 165911 (type of Ashmunella

rhyssa trifluviorum Pilsbry) .
Sta. 219. 165915.

Sta. 220. 158070 158071. 158131 to
158141 165916 166948.

Sta. 221. 165917.

Sta. 222. 165918.

Sta. 223. No entries located.

Sta. 224. 165919.

Sta: 225. 158122, 158124 to 138130.

Sta. 226. 165927 165937.

Sta. 227. 165926. 165941.

Sta. 228. 165928 166262.

Sta. 229: 157928 to 157940, 158121
165929, 166901. :

Sta. 230. 158101 to 158104, 165920
(type of Oreohelix strigosa nogalensis

Pilsbry), 166064 Itype of Ashmunella town-
sendi nogalensis Pilsbry —-- the ANSP .cata-

logue does not list a station number for

this type; however, Pilsbry (1940: 933)
indicated that it was taken half a mile

above the mouth of Water Canyon, presuma- .

bly at the lowermost of the three stations
at which Ferriss collected on Oct. 21.1

Sta. 231. 165924.

Sta. 232. 165925, 165942.

Sta. 233. 158072 to 158073, 158085 to
158091. 165921. 165939. :

Sta. 234. 158074, 158079, 165922. 166923,

165938. L
Sta. 235. 158159 166936. 176114
Sta. 236. 164666. 175844. 175849, -
Sta. 237. 164663, 164665, 164667 175912,
176117. o _
Sta. 238. 158154, 158160(?) 158162,
Sta. 239. 158153, 158158, 158161. 176113
Sta: 240. 158113 to 158120, 164662,

164664(?). 254988 (type of Holospira mon-
tivaga Pilsbry).

Sta. 241. Seemingly all collections
from Pine Spring Canyon were combined un-
der this single number, although the notes
indicate -that they were made at several
different places. 142330 (type of Hum-
boldtiana ultima Pilsbry), 157896
(type of Holospira montivaga breviaraPils-
bry), 158092 to 158100. 158132 164659
(type of Ashmunella kochi amblya (Pilsbry),
164660. 164661. 176121,

Sta. 243. 176121. :

Sta. 244 Notes indicate this station as

south of Van Horn. The only catalogue en-

try found (166902) is
mi. N of Terlingua. o
Sta. 245 and Sta. 246. The catalogue
does not indicate station numbers for col-
lections from the Chisos Mts. 132385 (type
of Humboldtiana chisosenstis Pilsbry),
166097 (type ofPolygyra chisosensis Pils-
bry. Pilsbry, 1940:621, incorrectly listed

however, from 15

- 18 1849 - March 17,

157897
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this specimen as ANSP 166077), 166098 to
166100, 166944 to 166947.

Sta. 247. 166101

Sta. 248 and Sta. 249. A number of ca-
talogued specimens seem to have come from
the vicinity of these two stations. 157892
to 157895, 158155 to 158157, 166954 to

166956.

EXPEDITION OF 1935

Sta. 170. 166258.

Sta. 173. 166172 166173.

Sta. 189. 166153 (type of Sonorella a-
nimasensis Pilsbry).

Sta. 190. 166334, 166335.

Sta. 193. 166345 to 166349.

Sta. 195. 166353 to 166356

Sta. 196. 165982, 165983.

168049.
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JEAN-JACQUES VAN MOL (Service de Zoolo-
gie systématique, Universitf Libre de Bru-
xelles, 1050 ruxelles,Belgium) Anatomi-
cal studies in the families Urocyclidae
and Helicarionidae. .

W. LLOYD PRATT, Jr. (Fort Worth Museum
of Science and History, Fort Worth, Tex.)
Land snails of the éreer Islands Nature
Center, Fort Worth, Texas.

C. J. BAYNE (Museum of Zoology, Univer-
sity of Michigan, Ann Arbor, Mich.) The
movements of spermatozoa in basommatopho-
ran snails.

GALE SPHON (Los Angeles County Museum
of Natural History, Los Angeles,” Calif.)
Nudibranchs and tzeir allies ~a 45 minute
color movie.

THOMAS BORKOWSKI  (School for Marine and
Atmospheric Sciences, University of Miami,
Miami, Fla.) Reproductive biology of some
South Florida Littorinids.

"IDENTIFICATION SEMINAR
(Moderator, William 0Ol1d)
(The following four papers were p-esented
at this seminar).
HARALD A. REHDER (Division of Mollusks,

U.S. National Museum, Washington, D. C.)
‘The species of Harpa.

R. TUCKER ABBOTT (Delaware
Natural History, Greenville
met shells of the World. :

WILLIAM E. OLD, Jr. & JOHN HOLEMAN, AM-
erican Museum of Natural History, New York, .
N.Y.) Fossil shells ‘under ultra-violet

-light.
WILLIAM E. OLD, Jr

groups of Conus. :

" SYMPOSIUM ON BIOLOGICAL SYSTEMATICS OF
MARINE BIVALVES AND GASTROPODS

Convener: Robert Rcbe-tscn

Museum of
Del.) Hel-

Confusing species

(The follcwing nine papers we-e to be pre-
sented at this symposium).

DOROTHY RAEIHLE (5346 82ND'St., Elmhurst,
N.Y.) Maintaining Florida marine mollusks
in a New York City Apartment. .

RUTH D. TURNER.& J. L. CULLINEY (Museum
of Comparative Zoology, Cambridge, Mass.)
Some anatomical and Iife history studies
related to bivalve systematics. :

LARRY G. HARRIS (Department of Zoolo

University of New Hampshire, Durham, N.ﬁ?ﬁ

Comparative biology of two coral-eating

?ggibranchs of the genus Phestilla Bergh,
4.

DAVID R. FRANZ (Department of Biclogical
Sciences, University of Connecticut, Storrs
Conn.) Possible variability in larval de-
velopment between populations of the ceph-

alaspid opisthobranch Acteccina canalicu-

lata (Say).
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VIRGINIA O. MAES (Academy of Natural Sci-
ences, Philadelphia, Pa.) Evolution of
the toxoglossate radula andmethods of en-
venomation.

BRUCE A. MILLER (45 Monroe St., Hyde
Park, Reading, Pa.) Feeding mechanisms in
the family Terebridae. :

LANGLEY WOOD (Zoology Department, Uni-
versity of New Hampshire, Durham, N. H.)

An integrated study of selected popula-
tions of Urosalpinx cinerea.

JEANNETTE W. STRUHSAKER (c/o Hawaii In-
stitute of Marine Biology, Box 1067, Ka-
neohe, Hawaii) Population ecology of Lit-
terina.

ROBERT ROBERTSON (Academy
Sciences, Philadelphia, Pa.)
morphic Archaeogastropods.

of Natural
Sexually di-

CONTRIBUTED PAPERS
DONALD R. MOORE (Institute of Marine

Sciences, University of Miami, Miami, Fla.)
Cochliolepis parasitica, a non-parasitic
marine gastropod.

DAVID H. STANSBERY (Ohio State Museum,
Columbus, Ohio) Growth of the naiad Am-
blema plicata (Say, 1817) in Lake Erie as
related to habitat.. .

ANNUAL BUSINESS MEETING

The annual business meeting of the Union
was held at the conclusion of the presen-
tation of papers. In the evening of July
20, a cocktail party was followed by the
annual banquet. The after dinner program
included an address: ‘Living Cephalopods’
by Edward T. LaRoe, University of Miami,
Miami, Florida.

Your editor regrets thathewas unavoid-
ably prevented from attending this meeting
of the AMU, hence the paucity of detail
concerning the various features of the
meeting.: No doubt this will be corrected
in the annual .report of the Union later
this year. :

I InmInImImmmmTTT™

The account of this {(thirty-sixth) an-
nual meeting of the American Malacologic-
al Union. begins on page 8 of this issueof
Sterkiana, is continued on page 16, and
concluded on this page.

A L.
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DLt ANORBIS LPN&‘US Say v
.~ Fischer and Crosse (38, p. 65) restrict this spec:es to the New Orleans
form described by Say: and do not ¢onsider that the ﬁgurcs given hy Gould,
- Haldeman, Dunker and others répresent the species. Dall (32, i 86)
refers it to glabratiis. - : '

PLANORBIS LIEBMANNi Dunker. ;

Is referred to orbiculits by Fischer and Crosse (38, p. 71) but is stited
by Pilshry (01, p. 322) .to lie distingt. It is the type of section Tropiror-
bis Brown and Pllsbry _

PranNorpis MaGNIFICUS Pilsbry.

Planorbis magnificus Pilsbry, Naut,, 1903, XVII, p. 75 Bartsch, Pr. U S.

‘Nat. Mus,, XXXIIT, 1908, p. 697, pl. 57; ﬁgs 70
Type locahty' C:\pe Fear River Wilmington, N. C.

PANORBIS MULTIVOLVIS Case

Is a valid. species and has been’ rediscovered at Howe Lakc Marquettc _
Co., Mich. See Walker, 149, p. 61. Earlier citations of this spécies from
Michigan, except the original one, and Newfoundland refer to P. cam-
pamtlatu: rudentzs :

PLANORBIS N. \TITORSTI \Vcsterlund

" Planorbis nathorsti Westerlund, Vega Exp., IV, 1887, p. 168.
Type locality! Aulatsivik, West Greenland.

PrLANoRrBIS o¢cDENTALIS Céoper.

Planorbis occidentalis Cooper, Pr. Cal. Acad. Sci, IV, 1870 P- 99.

Type locality: Not given. Range: Washington Terr to San José, Cal
See trivoliis. Ts the mature form of tumens according to Cooper (26,

p: 89).

PrANORBIS OPERCULARIS Gould.

" Planorbis lenticularis Sowerby, Con. Icon., Planorbis, 1876, Sp. 110, .. pl. 13,
fig. 110.
Includes planulatus Cooper, centervillensis Tryon and multilineatus Van.
(oregonensis Van.) as varieties according to Dall (32; p. 92) with callio-
glyptus Van. as:a synonym of plansslatus. .

P1LAKORBIS OPERCULARIS MULTILINEATUS Vanatta.

Plamorbu opercularis oi'egonm.m‘ Vanatta, Naut iX, 1895, p. 54; ron
- Mtyon, 186§ -

. Planorbis opercularis multilineatus Vanatta, Naut., XIII, 1899, p. 48.
Type locahty Salem and Portland, Oregon. _
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PLANORBIS 0RBICULUS Morelet. _
Planorbis orbiculus Morelet, Test. Noviss,, 1849, I p. 17. - o
- Incltdes haldemiani Dunker (1850) nom haldemani C. B. Adams (iB4).
Fischer and Crosse 2lso include Kebmanni, birt Pilsbry (l. &) sonsiders it
to be distinct. . : : '
PLANORRIS 0fRcoNENSTS Tryon.
Planerbis oregonensis Tryon, Awm. J. of Con,, I, 1865; o 231, pl 22, g, 17
‘Type locality : Pueblo Valléy; Oregon. See trivoluis.
PrLANORDIS FARVUS Say.

Includes Billingsii Tea aceording to Vanatta (136, p. 54) and Dall (32,
- 95) and circumstriatus Tryon actording te Vamatts (1. o).
PLANORRIS PARVUS WALKERI Vanatta:

Plﬂ.’llbf"bl‘&‘, parvus walkeri Vanatgm; Naut.,, XVI, 1992, p. 58

Type locality: Hartland, Vi, Also Michigan.
T'yp ; £

Praxernrs perroraTUs “Could ?” Sowerby.

Planorbis perforatus Sowetby, Con.’ Yeon, Planorhis, 182€, Sp. r03, ol
13, fig. 108, o S
Type locality ; United States, ‘
Gould never described o Flancrbis veder this mame.  Cledain (20, p.
227) suggests that the species is perbaps from Fast Asia.

Praxornis rranviarus Cooper.

§ doubtfuilly refecied to P, apercisdrs Cid 2z & varlety by Cooner (27,

p: -100).
Pranornis prexara Ingersoll.

Planorbis plexats Tngersoll, U, S, Ceol. & Ceog. Surv. Terr., 1874, p. 402,
text-fig, :

Type locality : St. Mary’s Lake, Antelops Co., (ol

Is a var. of trivoliic according to Stearns (121, f‘ reg) and Ceoper
(26, p. 85). : .
PrLANORHS RUBELLUS Sterkis

Platiorbis hirni Pilsbty, Naut., IV, .ﬁ89x, p- 137, sime desc, :
Planorbis exacutus rubellis Sterki, 1. and F. W. Moll,, New Phila, 1804,

p. 7. S | o
Planorbis ribelius, Pilsbry, Naut., XII1, 1800, p. st. ‘
Type locality: Stone Creek Valley, Qdbert’s Station, €. '
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PLaNORBIS SAMPYONT Asicey,

Planorbis mmwom Ancey in Samps 8, Jw Sedalia K. 2. Soo, Noog,

| 1883, p. 10, text-fig,
Type locality:, I&m Creek, Sedalia, Rfm

PLANOWI"@ SCATARIS, ( ja'y) £

Palidina scalaris Jay, Cat., 3rd ed., 1839, p. 112, pl. 1, figs. 8-9. -

Fhysa. séalans Haldeman, Mon., 1842, p. 34, pl. 1V, fig. 9+ W. G. Binney,
1., and F. W. Shells, Pt: II 1865, p. 96, fig. 164.

Ameria scalaris Tryon, Mon., 1870, p. 168; Dall, Ann. N. Y. Lyc:, N. H,
IX, 1870, p. 356; Naut IIT1, 1889, p. 8.

Planorbis scalaris Pilsbry, Con Ex., IT, 1888, p. 113.

Plysa (Thomsonia) carinifera Ancey, Le Nat., 1886, p. 358.

Type- locality : Fverglades of Florida. :
Pilsbry (86, p. 287) states that this species is a Planorbzs

*- PrANORHIS SINUOSUS Bonnet. ,
" Planorbis sinuosus Bonnet, Rev. & Mag. Zool,, 1864, p: 280, pl. XX1I, fig. 3
Type locality: New Mexico. ‘ .

Is referred to glabratus Say by Tryon (:29, p. 183). Fischer and
Crosse (38, p. 67) question this approximation, but as their opinion is
based on Binney’s figure (11, fig. 17¢), which does not represent Say’s
species, it is not of much value. However as glabratus is not known to
oceur cutside of Florida, Tryon’s suggestion is wrong anyway. Dr. Pilsbry
informs me that it is P. tumidus Pfr.

PLANORBIS SUBCRENATUS DI1syEcTUs Cooper.

Planorbis subcrenatus disjectus Cooper, Pr. Cal. Acad. S;:i., (2) 111, '1890,
“p. 84, pl x, fig. 30.
" Type locality: Tuolumne Meadows, Cal.

PLANORBIS TENUTS Phil.
. Listed from the drift of the Santa Cruz River, Tucson, Ariz., by
. Pilsbry-and Ferriss (109, p. 460).

PLANORBIS TRASKII Lea.

Planorbis traskii Lea, Jour. A. N. 8. P., VI, 1866, p. 157, pl. XXILJ, fig. y0;

Obs., X1, 1866, p. 113, pl. XAIII fig. 7o.

- T'vpe locality: Kem Lake, Cal.
Dall (32, p. 83) considers this specifically du‘lm«t from P. amomon.
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PrLANORBIS TRIVOLVIS Say. ' s

Includes subcrenatus Cpr., with orcgonensis Tryon, occidentalis Cooper,
and. tumens Cooper, non Cpr., as synonyms and probably hornii Tryon ac-
cording to.Dall (32, p. 89). Pilsbry also (95, p. 63) lists hornii as a variety.

PLANORBIS TRIVOLVUS BINNEYI Tryon.

Planorbis corpulentus Gould, U. S. Expl. Exp., 1832, p- 114, fig. 130; Hal-
deman, Mon.,, 1844, p. 19, pl. 111, figs. 7-9; W. G. Binney, L. & F'. W.
Shells, pt. I, 1803, p. 114, figs. 191-2; Sowerby, Con. Icon., 1877, Sp.
4,pl 1, fig. 4; pl. X, fig. 4h. S S -

Planorbdis binneyi Tryon, Am. J. of Con., III, 1867, p. 167.

Type locality: West Coast. T

Praxornrs uarninrearenLus Cockerell.
Planorbis wnibiliceius 'Taylor, J of Con., 'I_V, 1885, p. 35r,> text-fig. non
Miuller (1774). , ' '_f' oo
Planorbis wmbilicatéllus Cockerell, Con. Ex., 1883, II, p. 68. /£&7, I
Type locality: Brandon and Birtle, Manitoba Ranges from New York
to South Dakota. See also Vanatta (137, p. 117).
Pranorers vEryTcuLarts Gould. o _
Is referred to parvus by Vanatta (136, p. 55), but is .'cons‘idered' dis-
tinct-by Dall (32, p. 95). : . o S :
Genus SEGMENTINA Fleming, 1817.

" Subgenus PLANORBULA Haldeman, 1842.
SEGMENTINA ARMIGERA (Say). o
Dr. Pilsbry informs me that he has seen the type of Planorbis lautus -
H. Ads. and that it is a young specimen of this species.
SEGMENTINA ARMIGERA CAMPESTRIS Dawson.

Segmentina armigera campestris Dawson, Rep. Brit. N. A. Boundary Com.,

1875, p- 349.
Type locality : Red River Valley, Canada.

SECMENTINA CHRISTYI Dall, ' : N

Segmentina christyi Dall, Rep. Harriman Exp. K11, 1903, p- 99, pl. IT,
.. figs. 10-11. C ' v _ ‘ .

Type locality: ‘High Bluff, Manitoba; Fort Smith, Mackenzie River. ‘Re-
’ ported. from South Dakota by Walker (131, p. 11). :

'SEGMENTINA CRASSILAERIS Walker. _ _

Seg}nait{'na crassilabris Walker, Naui.. XX, 1905, p. 122, pi. 7, g5, 5-0

Type locality: Hamtramck, Wayne Co., Mich. oo T



s,

Cardancus RECENTLY Dsscrinkn Mowrwssa - - 105

SRR SrS T VY SN
vy pEoiivis.{ Tate).

f'_g.-;:-:»r'if{y deciéois Tate, Am. . of Cor., V, 1860, B ¥4

Type locitlity : San Augustin, Acoyapd, Nicardgua. .

~Cited by Dall (32, p. 98) from Umpqua River, Orcgon

" ITannibal (53, p. 158) states that it has not been found by any of th»

6cal collectors ih that region ard questions the aufhenttcny of the locality
of Dalls Jpecxmens ’

SEGMEN TINA ORETRUCTA (Morelet).

F!anorbzs obstructiis Morelet, Test. Noviss. I, 1849, p 17. '
Plarorbis berendti Tryon, Am, J. of Con,, II, 1866, p- 1o, pl 2, ﬁgs 14—16
Type locality : Carmen Island, Yucatan,

“Qccurs abundantly in Texas as far north as Austm ” (Rilsbry 9! K
322. Sée also Plisbry and Ferris, 106, p. 166.) In the absence of a ﬁgure '
of this species in any American publxcafum I have quoted that of berendti
Tryon from Meéxico, whiich is considered a synonym by Fischer and Crosse
(38 p. 78) and von Martens (73, p. 398). '

SECMFNTINA wHEATLEYI (Lea). _

Planorbis wheatleyi Lea, Jour. A. N. S. P. VI, 1866 p. 158, pl. 23, fig. 715
Obs. XI, 1866, p. 113, pl. 23, fig. 71.

Segmentina wheatleyi Walker, Naut: XX, 1907, p. 123, pl. VII, figs. 7-9.

Dall (32, p. 97) has proposed a new section, Haldemamna, for this -
species, based on the “complex, dentiform and ndgeltke" lamellz, but
these differ from those of the other species ((mmgera and crwss!abm)
only in degree, - S&e P\lsbry and Fcrrlss (106, P 166) and Walker (1 r)

V-

Subfarmly POMPHOLIGIN}E Dall, 1866.

" Genus POMPHOLYX Led, 1856.
PoMpPHOLYX LEANA H. and A, Adams.

Pompholyx leana H. and A. Adams, Pr. Zool Soc. London 1863, p. 434
Type locahty West Columbta

POMPHOLYX SOLIDA Dall

. Pompholyx var. scfida Dall, Ann N Y Lyc. Nat. Htst IIX 18/0 p. 335,
pl 11, fig. v
“Type locality: W
Dall states e

sence  of typi
W Maluahia

N Lolurﬂt‘l'i C/ﬂ/‘f\ }' Vi, ! ﬁn(":@ w"{f 1-4(7 %?J‘J f ’)W],f ‘?

‘qr‘

pacies is rluﬂg nok ¢ Fuse Les, bt taer e
i § 2 mnl A Adany o 3
s}l remeir 5 doubiful \«Imma it ‘bJ« wngs to the latter
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Genus CARINIFEX W. G. aney, 1863
Megastropha Lea, 1866
- CARINIFEX NEWRERRVI MINOR Cooper. -

| Carniféx newberrvi var. ? minor. Cobper Pr Cal Acad Sci " IV 1870.B o8,
Type locahty not stated. - .

CARLNIFF‘( PONSONBYI E A Srmth

. Cars mfe.r pomonbw . A. Stnith, F.7Z. S Lond., 1875, 536 text- ﬁg.
Plancrbis ponsonbys %owerbv, Con. Icon., P!dnorbu ij‘j Sp. 8o, =p| X,
' -figs. 8oa-b. - :
Type locality : Cahfomla ' .
‘Call (16, p. 140) states that the fizure in the P 7 .18 mto; re ln wed w uhv E
*hat of Dtala léithii descnbed at the same time. : o '

Famlly PHYSIDE

Genus PHYSA. Draparnaud.‘
Dall (32, p. 100) has proposed the following arrangement :
| ' . Section PHYSA s. s.v ‘ _ '
Type P. fontinalis L. -
Section cosrarerLa Dail.
L . Type P. costata Newcomb ,
N For an exéellent revision of the Eastern Amerlcan specnes sce Crandal!
0Vo7n Martens (73, p. 368) has pmposed the subgenus Alampem for the
North American and Mextcan species with a dull, not glossy. surface and

(often) thickened hp *He gives no type but mentions P. anallarm as an’.
example. . : . : :

Prysa ALBOFILATA Ancey.

Physa. 4lbnﬁl(v!a Ancey, in Sampson, Rep. Geo] Qurv Ark., II 181, p 194‘
‘Type locality: West Léatheiwood Creek, Eureka Sp; ings, Carroll Co., Alk
See gyhina.

Prvda ArLroNENsTs Lea. , _ ST o o
Physa cltonensis Lea, Pr. A. N. S P., 1864, p. 114; lcur. A. N. 8. P,, VI,
1866, p. 164, pl 24, fip. 82, Ot 5 X1, Ih’(, pored; plozy, fig G20

Type locality : Alton, lils, . L ,
Is elliptica according to Try('m (132, v i63) and an abuormial gyring -
according to Crandall (27, p. 71). ‘ ' : :
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- Prysa- AVPULrACEA Gould

Includes P. lordi Bd., [rro;bmqua Try. and com,omm Try as varietse%

according to Cooper (25, p. o8). ‘
According to Hendetson and Daﬁwls (56, p. 52) it is pos sible thaf L&n $
P. mv’tallr may be thns Specreé If Sb 1t would have phonty ' :

"

Pnys.« AMPULLACEA COLD MBIANA' Hemphnll.

Physa ampuilacéa rolunibiana Hemphill, Nant., 1V, 1830, p. 27.
Type locality: Colimibia Rivér, Astotia, Oregon.

Privsa AMYGDALUS Sowerby. :

Physd mh_vgtﬁlii; Scwérhy, Con. Tcon., Physa, 1.8.73, S.p. 65, pl. R.'ﬁgf 62
Tvpe locality: Texas.

pllYSA ANATINA T,ea.

_thsa aliatind Lea, Pr. A: N. 8. P., 1864, p. Ii5; fontr A. N S.P., \I 1866 :
. p- 171, pl. 24, fig. 04.0hs ‘(I 1866, p. 127, pl. 24, fig. 04.
Type locality: Northern tribitary of the Arkansas River, Kans,

P1ivsA ANCILLARIA Say.

Accordmg to von Martens (73, p. 374) Piysa subarata Mke belonga
to this species and not'to P. heterostropha Say as supposed by Binrey and is
tepreseited by fig. 1, pl. 11T of Haldeman’s Maonsgraph,

Puvysa ANCGILLARIA cE#ASSA Walket:

Phvsa aﬂnll(*ri{t crassa Walkér, Naut.; XIV, 1901, p. (\8
Type locality : nggms Lake, Roscottimon Co., Mich
Types No. 1471 Coll. Walker.

PHYSA ANCILLARIA MAENALACUsTRIS Walker.

Physa ancilldria 1naqnalacusms Walker, Naut., X1V, 1901, p 97.
Type locality: Frarkfort, Benzie Co.; Mich.
Types No. yz214 Coll. Walker,

Puvea APLECTéIDrS :terk:

Physa aplectmdes olc.rin Pr. O. St. Acad. Sci,, IV, 1907, p. 381.
Type locality: Portage and Tuscawaras Co's., . Also Isle Royale and -
Schoolcfaft County, Michlgan.
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Prvea AUREA Lea

‘Is a synonym of clliptica-and not of heterostvcpha accordm«v to ’ryon '
(132, p. 163) and Crandall (27; p. 55).

PHYSA WMLLINGSIT Heron

Physa billingsit Heron, Tr. Ott. F. Naf Club I, 1880 p. 62, pl. 2, ﬁg 3
Type locality: - Dillings’ Bridge, Ott'lw‘;, Ogt.
Is a var. of integra according to Chmdall {27, p. lq)

- PHysA BINNEVANA Ancey. : . , ,

Physa diaphana Tryon, Am. J. of Con. I, 1865, p. 324, pl 23, ﬁg 1, non ‘
Krauss (1848).

Physa I'mnmmm Ancey, Le Nat 1886, p- 358

Type locality: Oakland, Cal. :

PiivsA BrANDY Lea

“ Physa blandi Lea, Pr. A. N. S P., 1864, p. 116; ]our AN.S P, VI 186,
‘ p: 168, pl. 24, fig. 83; Obs., ‘(I 1866 p 124, pl 24, ﬁg 88, o
Type locality : California.
' Includes di.rtmguenda Try. and 1s ‘the same as grosvernori Iea and
nuttallii Tiea décording to Coopeér (25, p 97) Roth of thé latter names
have priofity:: ' : S

a1

PrysA nrivispira Lea.

Physa byevispira Lea, Pr. A. N. §: P. 1864, . 1165 Iour AiN. S P, ‘.'I
1866; p. 173 pl 24, fig. 68; Obs X1, 1866 p. 120 pl 24, ﬁ c)8

Type localityt Ottawa River, Ont. ' '

Puvsa carytonNit Lea.

Physa carltonii Lea, Pr. A. N. S P., 1869, p. 125; jour A. N S. P VIII
1874, p. 63, pl. 21, fig. 19; Obs,, XHI 1874,[) 67, pl. 21, fig. 10.
Type locality: Mount Diablo, Cal. ;

PuYSA CONIFORMIS Tryon. .

Physa coniformis Tryon, Am. J. of Con,, II, x("6 p. 6, pl II ﬁg 5
Type lo¢ality : Humboldt River, Oregon.

PHysa coopErt Tryonh.

Physa coopeti Tryon, Am. J. of Con., I, 1865, p. 224, pl 23, ﬁg 9
I'ype locality :- Crane Lake Valley, Cal
Is a variéty of P. triticea Lea according to Cooper (25, p 97)
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Pirvs A ckANt)Ai hl Bakér‘

Physa rhoiitboidea Crabdalt N'\ut X‘/ ri)oz p. pl 1§ hgs &7, %on
-Meek dnd Haydei (1856).
Ph\'sa crandalli iakcr Tr. Acad, St.: Limis, ‘("T 1006, . 8.
Type lotality: Cedar arid Muddy Creekq qedain Mé.  Also Dardenciles
o and Sulpliur Springs, Ark., and ] as Vegqc N. M.
Types No. 40778 Coll. Walker.
‘\ccordmg ta. qprmger (120 P f,l‘;) n a synonym of P. humrrow

PIIYSA CROCATA Lea

Physa crocata Léa, Pr. A.N. S. P, 1864‘ 114; ]our A.N.S. P, VT, 1966
p. 100, pl. 24, fig. 9o; Ob: XI 1866 p. 125, pl 24, ﬁg 96
Type locality : Iafayctte Walker Co., Ga. . ‘
Is. cioscly allied to mvrrostomd Hald accordmg to Crandall ( 27, p 763

Puw\ CUPREONITENS Cockcrdl

© Physa cupreonitens Cockerell, 1. of Con., VI, 1880 p 63.
Type locality: Hot Spring, Wellsville, (‘ olo.
Though destribed as a distinet species, jn the text it is called a sub-

. specu—e of th. ro:tropha _ 1

PHYSA CUBENSIS Pfenffer

Physa cithensis Pfelffer, W!egm ‘Archiv., 1, 1839, p. 354.
Physa héte rostfopha peninsula P|lshry, Naut XIII 1899; p. 48; ibid, XIIT,

: 1899, p. yo.
Type Iocaﬁt\" Cuba. Also Mmml and elsewhere in Plonda ‘See Rhoads
(113, p. 48).

I1ysa pErormis Curtier.
Physa deformis Currier :Am. J. of Con., I, 1&67, p: 11z, pl. 6, fig. 1.

Type locality: Grand Rapids, Mich.
Is ellipiica Lea accordmg to Crandall (27, P. <4)

PHYSA DISTINGUENDA Tryon.

Piw.m distinguenda Tryon, Am. J. of Con,, I, 1865, p. 325, pl. 23, fu, 6.
Type lc)cahty : Marysville and Stockton Cal A

‘PHYSA nomuc.kymA I.éa.

Physa striata Lea, Pr. A. N. S, P. !864 p 115; non d’'Orbigny (1851) nec
Menke ( 18103
thm dorbignyana Léa; Joiur. A. N S P, VI 1%6 p. 166 pl 24, ﬁcf .S,, :
Obs., X1, 1866, p. 123, pl. 24, ﬁg 85 :
Type locality! Monterey, Cal. '
Is a synonym of P. virgate Gld. accordmg to ‘Pilsbry and YFerriss (108,

p- 168).
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Prysa grLuiprica Lea.

Is a valid speciés z‘Lccordincr to Crandall (27, p. 34) and includes- troos-

tiana Lea and minor Crandall as varieties and aureca, febigeri and mcl»lzmz _

. Lea and deformis Currier as synonyms. Baker’s figures (4, pl. 34, fig. 3);
copied by Blatchley and Daniels (14, pl. I, fig. 118) do not represent the
true elh/mfa o ‘ .

PrysA ELLIPTICA MINOR Crandall.

Phisa elliptica ninor Crandall, Naut., XV, 1901, p. 55..
Type locality: Grand Rapids, Mich. :
- "Types No. 1446_9 Coii. Walker.

Puvsa FEBIGERT Lea.

Pliysa febigeri Lea, Pr. AL N. S P., 186ﬁ, .114; jour A 'N.S. P, VI, 1866,
p- 174, pl. 24, fig. 99; Obs., XI 1866 Pp. 130, pl 24, fig. 99.
Type locality: . Logan Co., O.
Is clliptica accordmg to Tryon (132 p 163) and Crandall (27, p 55).

PHYSA FORSHEYI an.

» Physa forsheyi Lea; Pr. A. N. S. P.; 1864, p. 114; Jour. A. N. S. P, VI,

1866, p. 172, pl. 24, fig. 95; Obs., XI, 1866, p. 128, pl. 24, fig. 95. .
Type locality: Rutersville, Texas.
Includes whitei Lea according to Crandall (27, p- 67).

-+ Puvsa rracinis Mighels.

~ Is a pathologic form of ancillaria according to Morse (73, p- 43)-

- PHYSA GROSVERNORI Lea.

Phvsa ¢ JlOJ“’c’)HOl’l Lea, I'r.. AU N. S. P, 861,.1') I14; ]-c‘)';u A.N.S. P, VI,
1866, p. 175, pl. 24, fig. 100; Obs X1, 1866, p. 131, pl. 24, fw. 100.

According to Cooper (25, p. 97) mcludes P. traski Iea, occidentalis

'11y dorbignyana Lea and sparsestriata 11v as \fdrlaxes
‘T'ype locality:. Santa Rita Valley. -
Is a var. of fo;shew according to Cx'mddll (27, p. 69)

P1iysA GYRINA Say. '

- Includes cylmduca Newc.,. altoncnsis, hawnii and s1mtlwomana Lea as
synonyms and albofilata Ancev, hzldrcz‘hzana Lea and oleacea Tryon as vari-

eties accordmg to Crandall (27, p. 45)

' Y
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Puvsa nanet Lea. o -

. Physa naluled Pr. A N.S. I, 1864, p. 114; jour A.N. S. P, VI, 1866,
p. 168; pl. 24, fig: 83; Obs, X[ 1866 p. 121, pl. 24; ﬁg 83i
Type locality : \k\m(lrla La.

me« nm\ Ni1 Lea.

Physa lumnu Lea,tr A.N. S 18(»4. 11§; Jout‘ A N S. P VI; tg()6
P65, bl 24, fig. 845 obs Xi, 1866 p. 121} pl. 24, fig. 84,

. Type locality: Verdigtis River, Kans,

IQ gyriia auordmg to Tryon (132, p. 162) and Crafidail (27, t) 54$

. Puysa nnﬁaosmophA Say.

Inclmles lam and pmm;«ma Tryor accordmg to Crandall (27, p. 2935

-me,x H‘TEROSTROPHA ALBA Crandall.

" Physa hetei-osl‘ropha albe Crandall, Naut., XV, 1901; p. 9.
Type l6cality: Ceddf Lake, tapachet, N. Y.

KN ypeq No. 40747 Coll Walker, - fupe eeif "/L TR € ,!-;7 (,7

. I'H\SA HUMEROSA Gould

Inclides yliombotdea Crahdall (cranda!h Biker), accordmg to Sprmgcr
(120, p. 513).

P;ﬁ’é,& INTEGRA Haidemani' : »
Includes billingsif 4s a var: according to Crandall (27, p. 36).

Puvda rath ‘fiyor.

Phyii lata Tryon Am. J. of Con., i, 1865, p. 227, pl. 23, ﬁg 7.
~‘Type lotality: Juniata River, Halhdaysburg, Pi,
Qee hetﬁosiropha

o Pm SA mkm Baird

Physa % arkeri Curner Kenit Sci. Inst., MISC Phb, 1868 p. 7 (no desc ) .
eCamp, Kent Sci. Inist:;, Misc. Pub No. 5, 1881, p. 15, pl 1, fig. 3.

" Type locality (parkeri): Houghton Lake, Mich.

Types (parkeri) No. 11907 Coll. Walker.

-~ Hendérson and Daniels (56, p. 75) suggest that the chhxgan and sz-

;tdnzm fonms dlﬂ‘er markedlv from the typlcal westefn forin I

Prvsa MALLEATA Trycn

le.sm malleatd Tryo, Am. J. of Con,, 1, 1865, Pi 2438, pl 23, ﬁg xa}
Tvpe locahty Hell Gate River, Oreghn
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Puysa aaraariry Toesson.

Physa mergarita Lesson, Rev. Zoal., 1840, p. 336.
Type locality: Newvfoundlanid, - o -

PrysA MEXICANA coNowpia Fischer and Crosse. _
Physa nievicana conoided Fischer dnd Crosse; Moll. Mex., Tf, 1886, 1. 10t

pl. 30; figs. 8-8a.
Type locality : Mehedh, México. - » .
Also MeLemiati Co., Texas, see Strecker, i26, P: 64,

PHYsA N1AcauRNsrs Lea,
Physa itiagaréhsis Lea, Pr. A. Ni 8, P.; 1864, p. 114 Jour. A N. S, 1, Vi,
1860, pr 168, pl. 24, fig: 971 Obs., XI; 1866, p. 124, pl. 24, fig. 97.
Typé locality: Niagara River, N, Y. _
Is referred to infegra by Tryon; (132, p. 167), but Crandall (27 p: 55)
coiisidets it distinct. o A o

Puvysa nNickrinit Lea.

Physa nicklinii Lea, Pr. A, N. S. P., 1864, p. 114; Jour. A, N. S, P, VI,
1860, p. 175, pl. 24, fig. 101; Obs., XI, 1866, p: 131, pl. 24, fig. 101,
Type locality : Callaghan’s, Alleghaiiy Co., Va. '
Is elliplica according to Tryon (133, p. 163) and Cratidall (27, p. s5). -

Phvsa NuUtraLuin Led, .
Physa nutiallif 1.ea, Pt. A, N, SPA, 1864, p. 1164 Jour. A. N. §, P, vI,
18606, p. 171, bl 24, fig: o ; Obs, XT, 1866; p. 127, pl. 24, fig. 03.
Type locality: Lewis River, Oregon.
See ampullacea.

Prysa occtpeNtaLts Tryon.
Physa occidentalis Tryon, Am. I bf Con., I, 1865, p. 226, pl. 2, fig. 8.
Type locality: San Franciséo and numerous other locilities in Califotnia

and Oregon.

Puysa oLEAcFEA Tryof. o A
Physa oleacea Tryon, Am: J. of Con., If, 1866, p. 6, pl. II; fig. 6.
Type locality: Bridgeport, Ala., afid Lake Supetior. ' ,

Is elliptica according to T'ryon (132, p. 163). Crandall states (27, p. 45)
that 'f'ryon'hims»elf admitted this obvious errot dnd considers it to be a var.
of gvrira. Baker (3, p. 492) considets it to be simply an immiature stage of
typicdl gyrina. '
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