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ANNOUNCEMENT 

STERK! ANA is named after Dr. Victor Sterki ( 1846-1933) of New Philadelphia, Ohio, famed 
for his work on the Sphaeriidae, Pupillidae, and Valloniidae. It is fitting that this serial should 
bear his name both because of his association with the Midwest and his lifelong interest in non
marine Mollusca. 

The purpose of STERKIANA is to serve malacologists and paleontologists interested in the 
living and fossil non-marine Mollusca of North and South America by disseminating informa
tion in that special field. ·Since its resources are modest, STERKIANA is not printed by con
ventional means. Costs are kept at a minimum by utilizing various talents and services avail
able to the Editor. Subscription and reprint prices are based on cost of paper and mailing 
charges. 

STERKIANA accepts articles dealing with non-marine Mollusca. of the Americas in 
English, French, or Spanish, the three official languages of North America. Contributors are 

'requested to avoid descriptions of new species or ·higher taxa in this serial as the limited dis
tribution of STERKIANA would probably prevent recognition of such taxa as validly published. 
Papers on distribution, ecology, and revis.ed checklists for particular areas or formations are 
especialiy welcome but th<;>se on any aspect.of non-marine Mollusca will be considered. 

STERKIANA will appear twice a year or oftener, as material is available .. All c~rrespon
dence should be addressed to the Editor. 

SUBSCRIPTIONS: 50t per number; subscriptions may be entered for not more than 4 num
. bers in advance; please make checks and money orders payable to the Editor. 

STERKIANA est une collection de travaux sur les Mollusques extra-marins des deux Am~
riques, distribu~e par un groupe de malacologues du centre des Etats-Unis. STERKIANA pu
blie des travaux en anglais, en fran~ais et en espagnol accept~s par le conseil de r~daction. 
Priere d'adresser toute correspondance au R~dacteur. 

ABONNEMENT: 50t le num~ro. par cheque ou mandat payable au Redacteur. 

STERKIANA es una coleccion de trabajos sobre los Moluscos extra-marinos viventes y fo
siles de las dos Americas, editada por un grupo de malac6logos de los Estados Unidos centrales. 
Contenira en el porvenir trabajos en ingl~s. franc~s. y espai'lol que seran acceptados por la 
·mesa directiva. La correspondencia debera ser dirigida al Editor. ' 

PRECIO: 50¢ el numero. 

• 
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OF RARE PAPERS ON MO.LLUSCA: REPRINTS 
MINUTES OF THE- CONCHOLOGIGAL CLUB OF 

SOUTHERN CAll FO'RN I A, NOS. 1-10 

FOREWORD 

Thirty-one years ago, on· July 1, 1941, 
the Conchological·'Club. ofSouthern Cali
fornia held1its regular meeting at the Los 
Angeles Mtiseilm. The short mimeographed 
account of this meeting is generally con
sidered as No. lof the Minutes which were 
to continue to' No. 200. 'fl1is was not the 
first time that the Minutes had been mi
meographed for we find in No. 3 that Mr. 
and Mrs. J.C. Marsh had been given ~ vote 
of thanks for printing _the Notes 'for the 
past two years.' 

The Mint1tes for the \::tly 1, 1941 meet
ing were almost certainly the first to be 
printed by John Q. and Rose Burch since 
they were typed on the same typewriter that 
was u'sed for subsequent numbers of the Min
u tea for quite a· few years. The Bu rches 
became offiCial editors and printers to 
the Conchological Club on October 7, 1941 
when the·membership voted to r-eimburse them 
for 'postage· and material used in the pre
paration of the notes.' (Minutes No. 4, 
paragraph 2). 

As time progressed the Minutes became 
more than a report of meetings. No. 4 al
rea:dy has an appendix by Dr. W. 0. Gregg 
on 'non-marine Mollusca ofSouthern Califor
nia which ismore like a formal paper than 

.a simple report. A glance through the first 
·ten numbers will show· the gradual trans-
formation from anews sheet to aperiodical 
of considerable value. The change is even 
more marked in later issues. 

The first few numbers of the Minutes 
were. quite ~learly meant for limited cir
culation to members of the club but copies 
were being mailed out at least by 1942 
when Minutes No. 11 for May 5 of that year 

were mailed individually to Calvin ·Good
rich- at Ann Arbor and probably to others 
as well. · 

TI1e early issues have become btittle and 
faded. No wonder--paper was so hard to 
get during the early years of World War II 
t.hat the Minutes had to be printed on what
ever was available. Let u·shope that these 
reprints will preserve their content if 
not their individuality. 

The content, after all, is the main thing 
and theMinutes record riot only formal and 
semi-formal papers but also news notes 
which,. can probably not be found in print 
elsewhere. 

The Minutes almost ceased printing less 
than ayear after they began, as explained 
in Minutes No. 79, p. 11, April 1948 but 
printing was resumed in January 1942 and 
continued th'roughout the war an'd'!ntil,June 
1960 when it ceased with Minutes 200.: In 
the mean time, its example had been f~llowed 
by at least two other periodicals and oth
ers followed soon afterwards. 

During their twenty years of existence, 
the Minutes demonstrated theusefulness of 
informal publications. The distribution 
increased considerably with the years and 
the demand for early numbers grew in pro
portion. Complete sets of the original 
Minutes arevery scarce and their reprint
ing here has the twofold purpose of making 
the earliest numbers available and ofpay
ing.tribute to John Q. and Rose Burch to 
whom all malacologists are indebted for 
their work of editing and printing the Min
utes for twenty years. The editor of Ster
kiana is personally grateful to the Burches 
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for permission to reprint theMinutes. Thi.s 
is only one of man·y courtesies and kind
nesses which have been received from them 

. by the wri te r. · 

It is also a pleasure to acknowledge 
here the kindness of Allyn G. Smith of the 
California Academy of Sciences, San Fran-. 
cisco, for providing xerox copies of Min-· 
utes 1-11 which were not in the writer' 8 
personal set. 

In reprinting the Minutes, minor mis
prints have been corrected as there seemed 
to be no advantage in p erpe tu a tin g them. · 
The first eleven numbers of the Minutes 
were not numbered in .the original but the 
in tcndcd .. nuinbering, as indicated by the 
editor and on'thecopy'from·which this re
print was made,- h'as been in'serted in pa
rentheses with theheading of each number. 
Setial numb~ring was started ~ith Minut~s 
No·. 12. 

The format of the original Minutes has 
been respected as much as possible. The 

· Minutes are reproduced here page by page 
as they appear in the originals but the 
type used here is. smaller, hence the re
print has more textper line than the ori
ginal. 

~ 

Finally, attention is drawn to the an
·nouncement on the inside back cover of 
MOLLUSCAN DIGEST, vol. 2, no; 5, · which 
states that 'All undistribul:.ed copies-,of 
this 200 number publica.tion are held by· 
Jack W •. Brookshire. Anyone interested in 
acquiring sets of'.the Minutes' should con
tact Mr. Brookshire.' His address is: 

2962 Balboa Ave. 
Oxnard, Calif. 
93030 U.S.A. 

Aurele La Rocque 
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THE CONOiOLOGICAL CLUB OF SOUTHERN CALIFORNIA (No. 1) 

Minutes and Notes- July, 1941- ,Los Angeles, Calif. 

The Conchological Club of Southern California met at the Los Angeles Museum in ··Expo
sition Park, Los Angeles, Calif. on July l, 1941· at 7:30P.M. The meeting was presided 
over in the absence of the .. president by the vic·e~president, Mr. George Willett. 

After three corrections (l) Acmaea triangularis, (2)· Bauman instead of Sauman on P. 
1, p. 2 and (3) Systematics line.2 p. 4, p. 2 the minutes o·f the previous meeting were 
approved. 

The picnic of June 29 at the Burch Lath House was reported as a great. success with 
an attendance of 44, abundance of good food, 'plenty of interesting material for study and 
a fine day. A unanimous vote of thanks was tendered the hosts by' the club. 

Two immense Olive-like fossils were shown by Mr. W. C. M11rsh. Th'ey were collected 
from what must have been a very old exposure near Orange County Park. No one. P.·resent could 
classify them. 

Dr. W. Gregg's place on the program was filled in his absen~e by the Chaces whom we 
were all glad to have with us again after several months' absence. 

Mr. E. P. Chace reported on marine collecting at Monterey and vicinity. · He had a 
table full of specimens to show for his labor almost any one o'f which would be ·welc'ome ad
ditions to any of our collections. He gave detailed·instruc.tioljs as to where·and· when to 
look for the several species· which will be a great help tp an·y: clue me111ber .w~.o. succeeds 1n 
getting that far from home . .-He had so many. things to report that some of u!i·had dif.ficulty 
in keeping pace with him. · 

Mrs. E. P. Chace reported on the land shells and while her list of species/ was shorter 
than her husband's, the· n·ames on them were so much lqnger ·that the bal'an'ce.m~;~st have been 
about even. She certainly exhibited some beautiful shells- several quite rare ones- and 
some found in considerable quanti ties. · · 

These two reports used up all the available time so John Burch's serial· report on 'How, 
When and Where to Collect'.Local Shells' was crowded out to be resumed we hope at a later 
meeting. 

The meeting was then adjourned. 

Effie M. Clark, Se<;retary. 

Minutes and Notes- August, 1941- Los Angeles, Calif. (No. 2) 

The Conchological Club of Southern California met at the Los Angeles Museum it;~. 
Exposition Park, Los Angeles, Calif. Tues. Aug. 5, 1941 at 7:30P.M. with 31 person~ 
present 7 of whom were ·visitors ... In the absence of the president, the yice~pre!lident 
Mr. George Willett presided. . · . 

There were no reports from the standing committees. 
A card was read from H. Carroll McGowan reporting improvement in health. 
The paper of the evening was presented by Mr. and Mrs. Fred Barnett. Its title 

was 'Collecting in Alamitos Bay' and proved to be a novel 11nd delightful one. 
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(Minutes No. 2, cont.) 

It was illustrated by pictures 1n color, many of them of small species magnified 
which ·was quite an innovation for non professionals. The running comments on the pic
tures were witty and ill-uminating making it a paper that will long be vividly remem-
bered. Tho·se who saw the picture and who had also attended the 'Lath House Picnic' 
(which· was most of us) had a chance t·o 'see themselves as others see them.' The 
'good night' picture of the Barnetts' young son was a lovely ending indeed for what 
was a remarkable paper. 

Effie M. Clark, Secretary 

Minutes ·and Notes- September· 1941- Los Angeles, Calif. (No. 3) 

The Conchological Club of Southern California met at the Los Angeles Museum in Ex
position Pa'rk, .Los Angeles, Calif. Tues. Sept. 2, 1941 at 7:30 P.?. 

We were glad to have with us again ~fter several months' absence Dr. W. 0. Gregg. 

The secretary reported a change of address to 403 S. Mariposa St., Los Angeles. 

A unanimous vote of thanks was tendered Mr. and Mrs. J. C. Marsh for their labor 
1n preparing and ·printing the 'Notes' for the past two years. 

Since no reports eere forthcoming from the standing committees the paper scheduled 
was given by Mrs. Mary Borman her subject being 'Tide Pool Collecting.' 

··Her modest account of her exploits was hardly in-accordance with her very beauti
fully prepared specimens she had to exhibit. Her excuse, as if one were needed, for the 
artistic arrangement of her shells was that these shells were often used as reference 
material by High School beginners in shell collecting. So they desired to make them at
tractive so as to arouse the interest of the young collectors. It would be hard to ima
gine a better service any conchologist could give to a beloved study. 

Two of their most beautiful sets were a tray of Chama of exquisite coloring and a 
large set of Hinnites gigantea rivaling Spondylus 1n their intricate decorative spines 
which were most beautifully colored: 

Ano.ther chapter of John Burch's 'How, When and Where to Collect .Local Shells' was 
given and discussion by other collectors was given. The meeting then'adjoumed. 

Effie M. Clark, Secretary. 
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(This page was appended to Minutes No. 3) 

All members are urged to be present at the meeting to be held Tuesday, Oct. 7. 
A large attendance is expected to enjoy a talk on the 'Non marine Molluscan Fauna of 
Southern California' by Dr. W. 0. Gregg and 'Fossil Mollusca of El!smere Ci!nyon' by 
E. V. Edmonds. 

Letters have been received from several collectors who atten~ed the recent 
meeting of the American Mal.acological Union in Maine. Mr. D. L. Emery of St. 
Petersburg, Florida, Dr. B. R. Bales of Circleville, Qhio and Mr. and Mrs. F. K. 
Hadley of Malden, Mass. all report a very successful -meeting. 

Tom &rch is 'now Laboratory Assistant in Zoology at the University of Southern 
California while working for his Master's Degree on '.Fouling of Ship's Bottoms.' 

Mr. Sprague, au·r enthusiastic collector fr~m Santa Ana has been on an extended 
collecting trip along the coast of British Columbia. Several of the members are 
hoping to be the first to see him on his retl.jrn and share some of the loot. 

There are some fair collecting tides this month. They are not as deep as 
the November and December tides. but may be recommended for bay collecting. 
Some Cypraea are already appearing and one good catch reported from along 
the Palos Verdes Estates. 

Sat. Oct. 18 1: 33 P.M. ~Ius 0.3 
Sun. Oct. 19 . 2: 15 P.M. m1nu s 0.2 
Man. Oct. 20 3:00 P.M. ... 0.6 
Tue. Oct. 21 3:46 P.M. 0.8 
Wed. Oct. 22 4:37P.M· 0. 7 

Mr. and Mrs.· George Willett ha.ve just returned from an interesting trip to 
Denver where they attended the American Ornithology_meeting. 

The current issue of Natural History, the Magazi11e of the Wmerican Museum of 
Natural History, New York contains a very interesting article on the Polynesian 
pearl divers in which there are some remarkable pictures and descriptions of the 
giant Tridacnas and other mollusks. The author is Roy Waldo Miner, curator of 
invertebrates: 

The June-July issue of Nature Magazine contains an article entitled 'Conchs' 
by Ivan Tomkins. However, the author is ~ot a shell collector. He opens with the 
comment 'Conchologists are peculiar people for they throw away the animal and wor
ship the remains'. 

The August-September issue of Nature Magazine contains a beautifully illus
trated article on the fossils of the South Dakota Badlands in which there are 
figures and descriptions of Scaphites and other. fossil Cephalopods. . 

5 
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MINUTES OF THE CONCHOLOGICAL CLUB OF SOUTHERN CALIFORNIA (No. 4) 

Called to order by the president, Tom Burch, the Conchological Club convened at the 
usual time and place Oct. 7, 1941 with 32 present. Three of these were visitors who ex
pressed a desire to become members - Beatruce LaRue, 3814 S. Hill St., Los Angeles, Mrs. 
Carrie B. Robinson .. and Mr. Truman Robinson, ll08 Bay View Drive, Manhattan Beach, Calif. 

The minutes of· the last meeting were approved as printed in the notes, which were 
kindly mimeographed by Mr. and Mrs. Burch in response to many requests by those unable 
to be present that the notes be continued. It was moved, seconded and unanimously.car-
ried that Mr. and Mrs. Burch be reimbursed: for postage and material used in the prepa
ration and distribution of the notes. 

No reports from standing committees being given, a nominating committee was ap
pointed to submit candidates for election of officers at the next club meeting. The 
members of the committee are Mr. George Willett, Mr. Morris E. Caruthers and Mrs. E. 
P. Chace. 

Report was made of the occurrence of Helix aperta in numbers sufficient to con
stitute a menace to agriculture in San Diego, and members are asked to look out for 
them in this vicinity. 

It was suggested by a member :that since many of us have duplicate material but not 
in sufficient quantity for all members that each of us bring one or more sets properly 
named to be given as door prizes. The idea was favorably received and will be tried 
out at the November meeting. · 

The first paper of the evening was by Mr. E. V. Edmonds whose activity in defense 
work has made attendance impossible for some months. His subject was 'Fossils Col-
lected at Val Verde, Calif.'. This is a .fossil field so far unreported by members of 
the club. The location is in Los Angeles County Park on the Ventura Road 3 miles west 
of the Richfield Tower at Castaic and th'en ·two miles up the canyon to a rather more 
accessible place than is afforded by most fossil outcrops. He had, as evidence of his 
industry, 25 identified species and two as yet· unclassified. 

Due to moving which rather jarred her from her material the secretary was glad 
to give way to Dr. W. 0. Gregg, who gave his paper originally scheduled for the July 
meeting. It was good indeed. 

To those of us who find so few of these shells and have so much trouble finding 
names for them it seems incredible that such beautiful shells are so rare in our col
lections. They are so hard to find, and the road to their identification when we do 
find them is indeed uphill for descriptions ~re scarce, scattered and expensive. We 
are proud to haVe in our membership so many who do know them and are so willing to 
help us name ouT rare 'finds'. 

After considerable discussion and examination of material, the meeting was 
adjourned. 

Effie M. Clark, Secretary 

The Long Beach Shell Club held a picnic and collecting party at Dana Point on 
Sunday, Oct. 19. Mr. and Mrs. Fred Barnett were hosts to the members an.d dinner was 
enjoyed in their cabin after a successful afternoon of collecting. Several fine Murex 
trialata Shy. were taken. Mr. E. P. Chace took some very interesting specimens of 
Lamellaria as yet -not definitely ·classi-fied to species. Ischnochiton regularis Car
penter was another ·inter·esting find as well .'as. several other rare chi tons. The col
lecting was generally good. 

No. 101, val. XXVII of Bulletins of American Paleontology has just been received. 
This is the second paper on 'New Mollusca from the Pleistocene of San Pedro, Calif.' 
by Dr. S. Stillman Berry and contains descriptions of 7 new species from the Hilltop 
Quarry. One of· these species is Moniliopsis chacei Berry named in honor of our mem
ber Mr. Emery Chace. 



NO. 47, SEPTEMBER 1972 S T E R K I A N A 7 

MINUTES NO. 4, BACK PAGE (No. 4) 

It is with great pleasure Lhat we learn of the ret!lrn of Dr. Howard Hill to his 
former desk at the Los Angeles "'!11seum. We sincerely trust that there will be no 
more interference with his dcparl.111ent and that students will continue to enjoy the 
privilege of working on their conchological problems under the able guidance and 
assistarice of Dr. Hill. 

Mr. George "illett will have the program for the November meeting which is as-
surance of a fine lesson for the sincere student of shells. The annual election of 
officers will also be held. 

Among the. recently published books O"'· conchology P~ceived at the Los Angeles 
Museum is Bulletin 166 of the Bernice P. Bishop Museum, Parts 3 and 4 of !Zoniti'd 
Snails from Pacific Islands.' The earlier publications in this series are Bul-
letin 165 in 1940 and Bulletin 158 in 1938. Two other books published by the 
Bishop MuseuriJ should be in the-library of any student of t·he fauna of the Hawaiian 
Islands. They ·are:_ 'A Manual of the Hecent and Fossi-l Marine Pelecypod Mollusks 
of the Hawaiian Islands' and 'Check List of Hawaiian Land and Fresh Water Mol
lusca'. 

Nov. 5 
Nov. 6 
Nov. J 7 
Nov. 15 
Nov. 16 
Nov.17 
Nov. 18 
Nov. 19 
Nov. 20 
Nov. 21 
Nov. 29 
Nov. 30 
Dec. 1 
Dec. 2 

4:02 
4:36 
5:15 

12: 40 
1: 22 
2:06 
2:52 
3: 39 
4:29 
5:22 
1: l3 
1: 4 7 
2:19 
2: 49 

P.M. zero 
P.M. plus 
P.M. plus 
p M plus 
P.M. m1nus 
P.M. 
P.M. 
P.M. 
P.M. 

,, 
P.M. 
P.M. plus 
P.M. 
P.M. m1nu s 
P.M. ! & ~ 

T 

0.0 
0.1 
0. 3 
o.n 
0.2 
0.8 
-:.2 
l. 3 
1.2 
1_. 0 
0. 5 
0. 2 
0. l 
0 3 

I D E s 

It should be remembered tha~ 
these tides are approximately. 
an hour later in Newport Bay 
and an hour and a half later 
i n Morro Bay. 
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(No. 4) NOTES ON NON-MARINE MOLLUSKS OF SOUTHERN CALIFORNIA 

By Dr. W. 0. Gregg 

The nomenclature of our land and fresh water shells has undergone many changes 
1n the last .few years. An .effort will be made to list a few of the more important 
ones with notes on identification and distribution. Typical Helminthoglyptfl tudi
culata tudiculata Binney appears to be found only in restricted areas in San Diego 
County. It is distinguished from other forms of tudiculata by its large size, its 
coarser and heavier malleation. H. tudiculata angelena Berry is smaller and has 
lighter malleation. It is the commoner and widely distributed form found from San 
Diego County north to Ventura County and east into San Bernardino and Riverside 
Counties. Helminthoglypta tudiculata imperforata Pilsbry is characterized by 
lighter malleation entirely absent over portions of some specimens, and by its 
imperforate or nearly imporfo~ate umbilicus. It is reported from Claremont, near 
Ontario and from Whitewater·Canyon. Helminthoglypta tudiculata subdola Hemphill 

.is found in sporadic colonies in Riverside County and in adjacentparts of Orange 
and San Bernardino Counties.· It'is distinguished by its lighter malleation and 
its more open umbilicus. 

··The Glyptostoma from Los Angeles County is distinct from the Lower California 
G. newberryanum depressum Bryant. Our species should be called Glyptostoma gabri-
elense Pilsbry. It is found in canyons on the south side of the San Gabriel range, 
also in the Elysian and Dominguez Hills. According to Berry an anatomical differ-
ence exists between the Dominguez and the San Gabriel snails. If this difference 
is constant the Dominguez snails should be called Glyptostoma gabrielense binney
anum Berry. 

The little shiny brown introduced snails so common about nurseries and green
houses now bear the generic name Oxychilus. 0. cellarius Muller is the commonest 
of these. It is larg~r than Zonitoides arboreus Say and has more rapidly expand
ing whorls. Oxychilus alliarius Muller is somewhat smaller than 0. cellarius. 
When alive· it can be distinguished by the distinctly garlic-like odpr which it 
gives off, particularly when disturbed. Oxychi lus draparnaldi Beck is conspicu
ously larger than 0. cellarius. 

The common native slug of this region 1s Deroceras gracile Raf. 
it was known as Agriolimax campestris Binney. 

For years 

It is doubtful that we have more than three different Succinen:;: Succinea 
oregonensis Lea, S. avara Sayt and S. sillimani Bland. Succinea rusticana Gould 
has proven to be a synonym of S. oregonensis. 

We probably have but one Physa locally, Physa osculans Hald. 

Our Anadonta found in streams and various park lakes is Anadonta californi
ensis Lea. 

Last Sept. 6 and 7, our members Mr. and Mrs. J. C. Marsh and Mr. and Mrs. W. 
C. Marsh staged a paleontological Exhibition at Cactus Manor, 67i9 llth Ave. The 
showing was such a decided success that we are all looking forward to the next 
exhibit which will contain 50 additional glass cases and will show specimens re-
presenting every period. The Marshes exhibited 1579 specimens in glass covered 
cases. 
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MINUTES OF TiiE CONiliOLOGICAL CLUB OF SOUTiiERN CALIFORNIA (NO. 5, p. 1) 

The Conchological <:;lub of Southern California met as usual at the Los Angeles Mu
seum, Nov. 4, 1941. 

9 

The meeting, in the abse~ce of the president, Tom Burch, was presided over by vice-
president George Willett. There were 21 lfiembers present and one visitor, E. A. Lannice, 
who is a grand daughter of one of our charter members, and who brought a historic shell 
collected by her grandfather on Catalina Island and for many years one of but two or 
three known. It is still a very rare shell and bears the name Tegula regina Stearns 
(1893) but has been known by other names.· 

The minutes o.£ the previous meeting were approved ·)'Jith the correction. of. line 6, 
paragraph 10 to read Lepidochiton raymondi Pilsbry. 

The nomenclature committee reported two articles in the October Nautilus contributed 
by members of the club; 'Notes on Epitonium' by A.M. Strong ard 'A Survey of West Ameri
can Aligenas' by Tom Burch, the name of the new shell being Aligena redondoensis Burch. 
It is a tiny pelecypod dredged from 75 ftms. off Redondo Beach at Burch station no. 3833. 
The new Epitonium described by Mr. Strong is Epitonium tinctum bormanni Strong named in 
honor of Mr. and Mrs. Ralph Bormann of Long Beach who first.collected the species. 

It being election night the committee on nominations submitted the follk·wing names: 

President . 
Vice-president 
Se~. Treas. 

John Q. Burch. 
E. P.·Baker 
Mrs. Effie M. Clark 

It was moved, .seconded and carried that nominations be closed and that the ballot 
be cast·as recommended by the committee. 

A consideraple qumber of duplicate specimens were contributed by various members 
and enthusiastically received by those whose collections were lacking these shells. 

George Willett .then gave his tal]< on 'California Desert Snails' which was indef1d 
an instructive one since the extensive travels he and Mrs. Willett have taken to find 
thefll, and the fine sets ·he ha~ gotten together and his familiarity with the subject made 
listening to his talk a delightful experience even to those of us who have not had the 
opportunity to get many of these elusive little animals. 

Following this talk, John Burch took up his serial story of 'How When and Where to 
Collect' and used up the remaining time listing collecting places of the various species 
and discussing them.with other. collectors. This series of talks is proving most worth 
while to the newer collectors especially and interesting to'us all. 

The meeting then adjourned. 

TREASURER'S REPORT- 1941 

Jan. Balanc.e on hand 
Received dues $3 .. 50 
Paid J. C. Marsh $3.00 
Feb. d~es received $3.25 
Paid J. C. Marsh .75 . 
March dues received . 25¢ 
April dues received 50¢. 
May dues rec.:eived 50¢ 
June dues received $1.00 
July - Paid J. C. Msqh $1.50 and Burch 40¢ 
August dues received 25¢ 
Paid Burch $5.00. 

Balance on hand $ B. 88 

Mrs. Effie M. Clark • Secy. 

Bal. $10.28 
13. 78 
10.78 
14, 0 3 
13. 28 
13.53 
14.03 
14.53 
15.53 
13. 68 
13.88 
8.88 

lylrs. Effie M. Clarl~ - Treasurer 
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All members and friends are urged to send all news about shell collectors 
or shells to Mr. or Mrs. John Q. Burch, 1611 S. Elena Ave., Redondo Beach, Calif. 

We were saddened by the death of Mrs. F. R. Aldrich of .Balboa on Nov. 11 
and extend our deepest sympathy to her husband. Mr. and Mrs. Aldrich have both 
been members of the Conchological Club for many years. 

Mrs. Louise Sherrod, wife of Sterling T. Sherrod passed away Nov. 22 after 
se"eral ·months .o'f illness. Mrs. Sherrod was one of the charter members of the 
Long Beach Shell Club and was one of the most· enthusiastic conchologists 1n 
Southern California. We all share in the grief of her family. 

TIDES 

The December tides are the best of the year and collectors should plan to 
take every advarrtage of them. It should be remembered that these tides are 
approximately an hour later in Newport Bay and ~n hour and a half later in Morro 
Bay. 

Dec. 3 3:19 P.M. minus 0. 4 
Dec. 4 3:50 P.M. 0. 4 
Dec. 5 4:23 P .. M. 0.3 
Dec. 6 4:58 P.M. 0.2 
Dec. 14 12:30 P.M. plus 0.2 
Dec. 15 1: 16 P.M. minus 0.5 
Dec. 16 2:00 P.M. " 1.1 
Dec. 17 2:46 P.M. " 1.5 
Dec. 18 3:31 P.M. 1.6 
Dec. 19 4:17 P.M. 1.5 
Dec. 20 5:03 P.M. 1.2 
Dec. 28 1:00 P.M. plus. 0.5 
Dec. 29 1:35 P.M. "' 0.1 
Dec. 30 2:07 P.M. minus 0.2 
Dec. 31 2:37 P.M. 0. 4 

Johnsonia is the title of a new series of publications dealing with the 
marine shells of the east coast of the Americas from Greenland to Patagonia·. 
The plan is to publish this by genera, each genus to contain all of the species 
known to occur in 'this area. The cost per genus will depend upon the number 
of pages included in each. The EJ"st number is on the genus Strombus 16 qto. 
pages, 40¢. Orders may be sent to Dr. Wm. J. Clench, Museum of Comparative 
Zoology, Harvard College, Cambridge, Mass. 

\ 
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(Appended to Minutes No. 5) 

CALIFORNIA DESERT LAND SNAILS 

by George Willett 

California Eremariontas - Genus Micrarionta 

M. rowelli (Newc.) - Tinajas Altas, Ariz. 
r. hutsoni (Clapp). -Dome Rock Mts., near Quartzsite, Ariz. 
r. desertorum P. & F. - N. end Dome Rock Mts. 
r. acus Pils. -Near Needles, Calif. 
r. bakerensis Pils. & Lowe ·-Near Baker, Calif. 
r. amboiana Willett -·Bristol Mts., near Amboy, Calif. 
r. unifasciata Willett plus hilli W. -·Newberry Springs, thru Bullion, 

Sheep Hole, Coxcomb Mts., Calif. plus - r. granitensis Willett 
r. mccoiana Willett- McCoy Mts., Riverside Co., Calif. 
r. chuckwallana Willett - N. end Chuckwalla Mts., Riverside Co., Calif. 
r. chocolata Willett - Beal Well, Chocolate Mts., Calif. 

M. irP.maculata Willett -Riverside Mts., Calif. 
M. millepalmarum Berry - Indio and Mecca hills, Riverside Co., Calif. 
M. brunnea Willett - S. end Chuckwalla Mts., Riverside Co., Calif. 
M. melanopylon Berry -Black Rock Hills, San Bernardino Co., Calif. 
M. argus Edson - Argus Mts.; Slate Range. 
M. indioensis wolcottiana (Bartsch) - E. San Jacinto Mts., GRlif. 

1. indioensis (Yates) -plus cathedralis Willett - E: & SE Sta. Rosas. 
1. callinepius Berry- SW Santa Rosa Mts., San Diego Co. 
i. xerophila Berry - NE Santa Rosa Mts., near edge of desert floor 
i. remota Willett - Borego Mt., San Diego Co. 

M. morongoana Berry - NW Little San Bernardino Mts., Calif. 
M. baileyi (Bartsch) - S. Nopah Mts., lnyo Go., Calif. 
M. avawatzica Berry - Avawatz Mts., San Bernardino Co., Calif. 
M. eremita Pils. ~ SW Panamint Mts., Inyo Co., Calif. 
M. rixfordi Pils. plus aetotis Berry plus depressispira Berry -Eastern 

Little San Bernardino Mts., to Eagle Mts. 
M. borregoensis Berry - San Ysidro Mts., San Diego Co., Calif. 
M. harperi (Bryant)·- San Jacinto Mts. 
M. orcuttiana Bai;"tsch - S. end Laguna Mts., San Diego & Imperial counties, Calif. 
M. ora Willett - Vallecitos and NE side of Lagunas 

o. carrizoensis Willett- Carrizo Mt., Imperial Co., Calif. 
M. micrometalleus Berry - El Paso Mts., Kern Co., Calif. 
M. aquaealbae Berry - S. end San Bernardino Mts. & N. side San Jacintos 

(near Cabezon) 

Desert Helminthoglypta 
H. jaegeri Berry - Ord Mts., San Bernardino Co., Calif. 
H. crotalina Berry - N. & E. sides Granite Mts., San Bernardino Co. 
H. graniticola Berry- S. & W. sides Granite Mts., 

g. arida Pils. & Field- E. side Mojave R. near Oro Grande. 
H. mohaveana Berry plus riparia Berry - Both sides Mojave above Victorville, 

and W. side of ri ve.r above Oro Grande bridge. 
H. fontiphila Gregg- NE San Gabriels, Soledad Canyon to Little Rock. 
H. greggi Willett - Hi·lls SW of Mojave 
H. caruthersi Willett -E. side Sierras, head of Indian Wells Canyon. 
H. fisheri (Bartsch) - 5000 to 7000 ft. Johnson & Surprise Canyons, Panamint 

Mts., Inyo Co., Calif. 
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MINUTES OF THE CONCHOLOGICAL CLUB OF SOUTHERN CALIFORNIA 

Regarding No. 6, see No .. 79, page 11, April, 1948. 

'We have been asked many times for copies of the insignificant 

card we used in December, 1941. The war had just started, Pearl 

Harbor, you recall arid the only thing we had in mind was whether 

or not we should continue to function during the wwr. Perhaps 

that m~:mth of December should not have been counted but we had 

an idea of numbering the minutes by the -m·onths.' 

' 6- was actually omitted but counted in our numbering 

arrangement should have. been the minutes of the December meeting. 

We did not meet 1n Dec. 1941 but consulted one another regarding 

the possibility of disbandi!lg for the duration of the war. The 

museum was immediately closed to us also.' 

(NO. 6) 
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MINUTES OF 1HE CONCHOLOGICAL CLUB OF SOU1HERN CALIFORNIA (NO. 7) 

The Conchological Club of Southern California met at the home of Mr. and Mrs. George 
Willett on Jan. 6, 1942. The meeting was called to order by the president Mr. John Q. 
Burch, who appoin.ted Mrs. Gillis to act as secretary pro tern. The minutes of the last 
meeting were read and approved, ·also a characteristic letter from the secretary, Mrs. 
Effie Clark. 

Mr. E. P. Chace reported there was a new paper on North American Shells by Walter 
Webb, and another on Neri·tid Mollusks of the Western Atlantic by Henry D. Russell, M.C.Z. 

Mr. Morris Caruthers reported that he -was in correspondence with two or three out
side speakers. whom he hopes to get sometime during the year knowing that those on the 
program would gladly make room for·s.uch treats. 

Afte'r· di'scussion of our futu're meeting place, due to the emergency, the president 
said that he would notify the members if we were to meet in a private home, but it was 
hoped that we would be able to meet in the Hancock Foundation Building. 

The motion that we express our thanks .to Mr. and Mrs. J.C. Marsh for printing the 
1942 programs was unanimously carried. 

Mr. George Willett, although 'pinch-hitting', gave an interesting paper on the Nep
tuneidae and Buccinidae, illustrating with many specimens. 

Mr. John Burch, using his card index, talked interestingly on Acmaeidae. He com
fortingly indicated that oll of the confusion in classifying Acmaeidae wa,snot confined 
to the amateurs. 

After adjournment the club enjoyed the hospitality of Mr. and Mrs. Will'ett. Mrs. 
Willett showed her: beautifu1 polished stones and the light effects from her fluorescent 
lamp and served delicious ~efreshments. 

Mrs. A.W. Gillis, Sec. pro tern. 

NEPTUNEIDAE AND BUCCINIDAE BY GEORGE WILLETT 

These two families were formerly combined under the family name Buccinidae, the 
older of the two names, but are now generally considered to have family characters. The 
principal external difference between the two groups appears to lie in the operculum, 
which is larger with apical nucleus in Neptuneidae, and smaller with lateral nucl-eus in 
Buccineidae. In fact, in the genus Volutharpa of the latter family,· the operculum is so 
exceedingly small as to be practically imperceptible. In most species of Nep~un~idae the 
outer lip is thin, while in Buccinidae it is frequently thickened and expanded. The 
family name Chrysodoinidae used by Dr. Dall in Bulletin 112 is, at least so far as Pacific 
coast speci es•·are concerned, a syno·nym of Neptuneidae, the genus Ch'rysodomus being Neptune a. 

The family Neptuneidae is largely boreal in distribution, exceptions being the' genera 
Kellettia, Canth'arus·, Macron and ·Exiloidea, with a few species of other genera coming south 
as far as California in deep water. One example of these is Neptunea tabulata'which may be 
found off our coast in fifty·fathoms or more. Several species and races in this family, 
some of them of doubtful nomenclatural standing have been described ·from fossil faunas of 
various localities. An Atlantic species, ·Neptunea antiqua, is used in Europe for both food 
and bait, being known commonly as the 'red whelk.' ' · 

Both genera of Buccinidae are found on our coast, Buccinum and Volutharpa are restricted 
to northern latitudes, excepting for species that come farther south in deep water. One 
species, Buccinum strigillatum, has been taken off San Diego in 822 ftms. and another B. vi-
ridum off the Santa Barbara Islands in 414 ftms. Apparently no member of this family has 
been found fossil in Calif. The genus Buccinum is common in the north Atlantic, and at 
least one species, B, undatum is'used for food. The shells of this genus ·are 'peculiarly 
liable to great variation in size, form and sculpture. This renders the classification 
of species very difficult. 
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Minutes of the Meeting of Febr~~ry_·:s.~~~nd, 194~ (No. 8) 

The Conchological Club of Southern California met at the home of Mr .. and Mrs. 
John Q. Burch, 1611 S. Elena Ave .• Redondo Beach, California, the evening of Febru-
ary second. The minutes of the previous meeting were approved as printed. 

Mr. and Mrs. H.C. Berry, 4185 GarthwaiteAve., Los'Aifgeles were welcomed. 

After 'discussion it was moved and carried that our--futu"re meeting place would 
be Clifton's Cafeteria, 648 S. Broadway, Los Angeles ... ~e mee:ting to'_be at 1:'30 
P.M. with as many as possible coming early at 6:30P.M. lu\d-having ~iffer together. 

The membership committee proposed the names of Mead·e· E' '.and Ruth C. Frenc~ 
792 W. '26th St., San Pedro, Calif. for associate member::•hip. They were s.o elected. 

There being no further business the meeting was turned ov·er to Mr. Tom Burch. 
His paper on Fouling of Ship's Bottoms was accompanied with _most interesting_.sliqes. 

He reported ----

Fouling diminishes the speed of ships up to 50% and.:inq.ea8f.'S• !;he time 10% and 
fuel consumption 40%. It necessitates one month a-year·in'dry\d~cks'ahil $10QPOQP00.00 
is spent a year combating fouling. 

Methods used in combating fouling are very old. Ships were sheathed with lead 
plates and the plates removed when badly fouled. The first paint preparation was 
patented in England in 1867. Various materials were used from· arsenic to 'mercury and 
from garlic to tobacco. The difficulty is that the poison on.ly r~aches those that 
come in contact with it and it is soon dissolved. The mouths of sq111e of-the organisms 
are relatively far from where they are attached and 'ao do not touch the. paint. As 
the organisms multiply rapidly and attach themselv~s_ one ·u-pon another the toxi'cants 
are only temp<;>rary repellents. 

-, 
Preventive methods to be effective must be against the 'first sliming film' and be 

based on a knowledge of the life history of the numerous organisms, as.:..-speed of the 
ship, temperature of the water, time it takes to reach maturity ·etc. 

Th!'l organisms that are responsible for so much trouble. are commonly called worms 
(Coral+, grass (Hydroids), moss (Algae and Suckers). Barnacles, Terodos and such mol
lusks as Ostrea lurida, Mytilus edulis, Pecten latiauritus an·d Saxicava ·a:rctica. 

Fouling of ships' bottoms is probably responsibie for much of the geographical 
distribution of many species. 

: ,.:· ...... ·· 

After adjournment the Club enjoyed refreshments and a pleasant social time in 
the new Burch Museum. 

There were 26 members present. 

.R~flp_ecti'vely Submitted 
. :·,_·.·· 

H. W. Gillis 



MINUTES OF THE CONCHOLOGICAL CLUB OF SOUTHERN CALIFORNIA (NO. 9) 

The Conchological Club is now meeting at Clifton's Cafeteria, 648 S. 
Broadway, Los Angeles at 6:30P.M. the first tuesday of each month. The 
next meeting will be held on April 7. 

It is not obligatory that you have dinner with us. Please come to the 
meetings ··at your convenience. 

'Mr. E.P. Chace has "just received a letter from''"ciur associate member 
Walter J. Eyerdam of Seattle. Mr. Eyerdam reports that he is working long 
shifts seven days a week building war ships for the United States·. This · 
allows him no spare tim~ for his shell correspoqdents. 

Some time ago Mr. Eyerdam wrote the editor that his. nephews are serving 
as officers in the United States Army. Mrs. Eyerdani and daughter are visiting 
relatives in the middle west. 

Virginia Putney has written from Glendale that she has Red Cross work 
every tuesday night and regrets her inability to be with us' u~til perhaps in 
June. 

E.V. Edmonds has been working day and niih~ with the medical corps of 
the Califo"rnia State Guard. ·while we miss the jovial company of Mr. and Mrs. 
'Eve', permit us to add that we appreciate the fact that nothing should be 
allowed to interfere in any way with the only really important work at this 
time. Don is _serving his country in Honolulu. · 

The following publications have been received during the pas.t month: 

California Fish and Game, Vol. 28, No. l, January 1942 contains a series of 
interesting articles about the introduction of exo"tic fish and animals into 
California. The 1941 Pismo Clam Census is another article of interest. 

'L:1st of Mollusca of Grand 'Isle, Louisiana: Recorded From the Louisiana 
State University Marine Laboratory', published Feb .. 19,1942 in the ~ccasional 
papers of the Marine Laboratory, Loui-siana State University, 'Baton Rougue La. 
Mr. Harold W. Harry is the author of this well written faunal list and discuss
-ion of the ecology. 

The bulletin of the American Malacological Union contains a ·number of 
papers of interest. This issue not only gives the proceedings of the Eleventh 
Annual Meeting at Rockland and Thomaston,Maine and the revised membership list 
but prints the papers presented at the Symposium on Methods of Collect-ing 
and Preserving Mollusks. 'Collesting and Preserving Fresh Water Snai'l.s' by 
Frank C. Baker, •·on Colle·cting Fresh Water Mussels' 'by Henry va:n der Schalie, 
\Land Shell Collecting' by William J. Clench, 'Shore and S~allow Water 
Collecting' by B.R. Bales,· 'Dredging for Every One' by Tom Burch, 'Four 
to Four Hundred Feet'Beneath the Sea' by Jeanne S. Schwengel, and 'Diving 
as Applied to Shell Collecting' by Thomas L. McGinty. 

Membership in the American Malacological Union is open to anyone interested 
1n the study or collection of shells. The annual dues are one dollar. There is 
no initiation fee. If you wish to.join, send your dollar and name and address 
to the financial secretary, Mrs. Harold R. Robertson, Bufhlo Museum of Science, 
Buffalo, N.Y. 

Two additional numbers of Johnsonia were received this month. No. 2 on the 
Genus Ficus (Pyrula) and No. 3 on the Genera Dosinia,Macrocallista and Amiantis. 

For the conveni-ence of subscribers a yearly rate of $3.00 has been fixed 
to cover the first 100 pages. Individual copies may, of course, be purchased as 
issued but the annual rate is not only less expensive but much less trouble for 
all concerned. 



Minutes of the Meeting of March 3, 1942 (No. 9, p. 2) 

The March meeting of the Conchological Club of Southern California was held 
on Tues. March 3rd. in the Pine Room of Clifton's Cafeteria and was called to 
order at 7:30 by President John Q. Burch. On account of illness, our regular 
secretary Mrs. Effie Clark has been absent and much missed from our Jan., Feb. 
and Mar. meetings. Mrs. Gillis acted as secretary for the February meeting 
which was held in the Burch home Shell Room at Redondo Beach, on the regular 
date, Feb. 3rd. As Mrs. Gillis was not out for the March meeting a brief and 
informal report was given .by Tom Burch to which the temporary secretary begs 
leave to add that Mr. Tom Burch gave a scholarly and well illustrated talk on 
'the causes of fouling of ship's bottoms at the said Feb. meeting and that 
Mead E. French and Mrs. ·Ruth·C: French were elected to associate membership 
in this club at that meetin.g. 

There were no formal committee reports. It was moved, seconded, and duly 
voted that the club continue to meet at the Clifton Broadway Cafeteria. 
Current collecting notes brought out that the Pleistocene exposure opposite 
the San Pedro·Lumber Co. plant on San Pedro-Wilmington Road is being destroyed 
as the .material is being used. for filling and surfacing elsewhere. This is 

·.frequently spoken of as the 'New San Pedro Lumber Yard Exposure' to distinguish 
it from Arnold's 'Lumber Yard Exposure' which was done away with years ago. 

Dr. Gregg and Mr. Caruthers reported two trips for land shells. Mr. Strong 
read two interesting letters- one from Dr. Hertlein reporting progress on papers 
on Area, Pteriacea, and Canidae and another letter from Mr. Walter Eyerdam saying 
it is impossible for him to continue correspondence or exchange. 

·It was reported.tliat Mr, V.D.P. Spicer, long a member of this club and 
now returned to active duty in the Navy has made a visit to this neighborhood 
recently. Also that Leslie Jean Smith, daughter of Allyn G. Smith (one of 
the first masculine members of the club) is to be married shortly. 

Mrs. Thomas Burch. having been introduced to the club a motion was made 
and carried that a committee of three be appointed to put into tangible form 
the club's good wishes for Tom and his ~ride. President Burch appointed Mr . 

. E. P. Baker, Mrs. Effie Clark and Mrs. E. P. Chace. 
The business being disposed of Mr. Caruthers, program chairman, presented 

Dr .. Howard Hill in an interesting talk on 'Pholadidae and Related Forms'. 
He illustrated h1~ talk with some fine specimens. 

As Mrs. Clark was unable to be present and give her skeduled talk, Mr. 
Chace passed around a few Pleistocene specimens brought to accompany Mrs. 
Clark's notes. 

President Burch filled in with notes from his 'Card File'. It should 
be noted that the form which he has identified as Acteocina infrequens from 
his local dredgings is almost certainly not that species, which is now 
believed to range from Corinto, Nicaragua south to Panama. 

Adj.ournment was after the usual manner. There were 26 members present 
and four guests, Miss Mae Plumb, Miss Verna Mann, Miss Morton and Mrs, Howard 
Hill. 

Respectfully submitted, 

Elsie M. Chace, 

Secretary Pro. Tern. 
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MINUTES OF THE CONCHOLOGICAL CLUB OF SOUTHERN CALIFORNIA (NO. 10) 

The Conchologica1 Club of Southern California met at the Clifton cafeteria 
at 640 S. Broadway, Los Angeles at 7:30P.M., April 7, 1942 with 21 members 
and a visitor, Mr. Todd Campbell of Santa Monica, present. 

The meeting was caUed to order by the vice-president, Mr·. E. P. Baker. 
Communications· consist.6'd of a letter from Mr. J. M. Marsh reporting it to be 
impossible for he and,Mrs. Marsh to attend club meetings in the future. The 
secretary was directed by a vote of the club members to express their regret 
at their absence. The serious illness of Mrs. De Rose Rutherford and the death 
of her mother, Mrs.· Mathews, was reported and the sending of flowers in the 
name of the club for Mrs. Mathew's funeral was reported by the secretary. The 
club.dir.ected the secretary to express to Mrs. Rutherford the sympathy' at her 
illness and bereavement. · ' 

~ bill was allowed the secretary for an itemized list of expenses incurred 
for the club in the amount of $15.02. 

Mr. E. J. Post returned from .his recent trip to Florida bringing a number 
ai.interesting shells fbr club members and a report of many changes there due 
to war acti'viti'es. 

Mr.. A.M. Strong·gave a talk, not on Epitonidae because some of the required 
material was not available, but on .Acteocinidae, a family we all know a little 
about, but generally such a very little .. He soothed the vanity of a number 
of us. by saying that, though many persons know many of the species, the genera 
were in .such a decided muddle' that no one had as yet been able to straighten 
them out. He then gave us such clear definitions of the species an~ thei~ range 
that there will no doubt be a few less clouds on the conchological horizons 
of quite a number of collectors. His. illustrative material was complete and 
most interesting. . 

Following this talk was one by Mr. Ralph Borman. He too, selected a·· 
subject 'other than the one lis ted, as all members are privileged to do. His 
chosen subject was Tritonalia, of which he had recently collected some very 
beautiful and rare specimens·. 

Considerable 'discussion on various points of identification and collection 
localities followed his talk about this very beauti.ful and hard-to-work-out 
genus. The meeting was then adjourned. 

Effie M. Clark, Secretary. 

'Natural History Hobbies', a booklet of 24 pages,· published by the 
Cincinnati Museum of Natural History as Miscellaneous Publication No·. 3, on 
April, 1942, was received. In the paper Mr. Ralph Dury has an article entitled 
'Shell Collecting' but there are other articles bf interest to some of our 
members such as 'Collecting Fossils' .• 'Collecting Rocks and Minerals' etc. 

·.-•. 
This reporter has just had returned to him two more letters· addressed to 

sheil collecting correspondents in the Philippine Islands. Both were stamped 
with the Returned 'to Sender- Service Suspended. These letters left Redondo 
Beach stamped Nov. 10,1941 and seem to have been right through the action.· 
A short time ago we received two letters returned addressed to persons in France 
·over a year ago. We wonder where they have been in the meantime. A short time 
ago we did get a letter from Mr. W~. Griffith on the Island of Malta. A·number 
of us have exchanged with him in happier times. He reported that he and his 
were all right at that ti'me. ·we wish we could be as sure of our friends in 
Poland, Latvia etc. ·we have had no word from them since the beginning of the 
Hitler rampage. 



(MINUTES OF 1HE CONGfOLOGICAL CLUB OF SOU1HERN CALIFOJWIA) (NO . 1 0 , p . 2 ) 

Dr. Maxwell Smith has announced another new shell book to be ready in 
May- ~A Review of the Volutidae (Volutes'. Thqse interested may order 
directly to Maxwell Smith, Box 92, Lantana, Florida. Price $6.90. 

Our associate member Mr. A. Sorensen of Pacific Grove has just sent us 
some very fine photographs of many fine shells which ·he brought back with 
him on his recent trip to West Mexico. Some of these plates should be printed 
and made available to more students of this fauna. Mr. Sorensen has the idea 
so seldom seen of using a growth series of a species. For example one of the 
plates of West Mexican Con~s is arranged in rows of •pecimens ranging from 
the juvenile to the adults with each line devoted to one species. By using 
~his plate it should be an easy matter to classify the following species; 
Conus princeps, pu rpu ras cens, vi rga tus, regula ri s, com·p tus, mahogani, pe rplexus, 

. orion, gladiator, and nux. He has treated other genera in· a similar manner. 

We have a note from our secretary, Mrs. Effie Clark advising us that 
Miss Edna T. Cook had just paid her a visit with 'something less than a pint 
of Odostomias for classification', and the additional note that 'the after
noon was too short'. The ladies must have spent most of the afternoon 
visiting. 

Mr. and Mrs. E.P. Chace honored us with a y1s1t last sunday afternoon. 
They brought a tray of specimens of Tritonalia. Mr. and Mrs. Ralph Borman, 
with their newly classified specimens ofT. fusconotata Dall etc. have caused 
little short of consternation to some of us. We read and studied all the 
afternoon and regret to report that we are still not too happy about changing 
all of the old labels in our collections of Tritonalia. It is obvious that 
IF any of the names in this group are to be finally placed in synonomy the 
other names in common usage are all older than T. fusconotata Dall 19}9. 

The editor of this publication would be very happy to publish a report 
on the relative taxonomic standing of Muricopsis and Muricidea and their 
exact distinctions. If any of the members think they have Murico:psis erinac
-iodes Val. we would appreciate knowing it and why. 

The tides for the month of May will be of little use to the collector 
who does not carry a lantern. 'The best day time tides follow: 
Wed. May 6- 8:31A.M. minus 0.3 
Thur. "7- 9:43A.M. 0.2 
Fri. '"8-10:43 A.M. 0.1 

The early risers and those wishing to collect in the bays may be able to 
do very well the first week in June. These tides follo~: 
Juhe l 5 A.M. minus 1.5 

'·· 2 5 :'54 1. 2 
3- 6:52 0.8 
4 - 7 : 55 ,, 0. 3 .. 5 - 8:58 plus 0.1 

IMPORTANT 
All members are urged to please mail all news about shells, shell books, 

shell collectors, shell trips and localities, etc. etc. to your reporter. 
John Q. Burch, 
1611 S. Elena Ave., 
Redondo Beach, California. 

Our next meeting will be held at Clifton's Cafeteria, 648 S. Broadway, Los 
Angeles, Calif. on the evening of May 5. We w~ll have dinner at 6:30P.M. 
and the meeting will convene at 7:30P.M. in the Pine. Room. 
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FLUORESCENCE IN BULIMULUS INSCENDENS BINNEY 

HUGH C. RAWLS 1 , JOHN M. BAUM2 , AND 
AND ROGER L. YATES3 

Fluorescence under ultraviolet lighthas 
been reported by several authors to.occur 
in· the mucus of certain land snails. Tur
chini (1926) and Fischer and Saddy (1949) 
described the ph en omen on in .the mucus of 
Helix aspersa M~ller; Rawls and Yates 
(1971) reported its occurrence in the mu
cus of certain snails of the family Endo
dontidae; and Rawls and Baum (1971) reported 
observing it in thcmucus of Mesodon clau~ 
sus (Say). Later papers related the phe
nomenon in Anguispira kochi (Pfeiffer) to 
the p~esence of a specific bacterial pi«
men t ( Baum and Rawls, 197 2) and described 
its location in the tissues of A. kochi 
{Yates and Rawls, 1972). We now wish to 
report the discovery of fluorescence in 
the mucus .of specimens of Bulimulus in
scendens Binney ·and to relate the pheno
menon in this .species to the presence of 
&.bacterial pigment. 

Our i~terest i.n the occurrence of fluo
rescence in certain land snails has led us 
.to. investiga!:'e the response to ultraviolet 

' I ·, ' ......... ,. ... . r·,. .......... ~ ............... . 
(. ' 

1 Dep a rtmeb' t · of. ·zoology, Eastern Illinois 
Unive~si ty; Olarleston, Ill. 61920 

2 USAF. Ho'spi tal, Carswell AFB, Texas 76301 
3 University of Illinois College of Veter

inary Medicine.- Urbana, Ill. 61801. 

light by mucus samples from snails repre
senting a number of families, including 
the Bulimulidae. Through the kindness of 
Mr. Munroe L. Walton, a friend ·and some
tim·e field companion of the senior author, 
we earlier had recei~ed two living speci
mens of Bulimulus inscendens collected at 
Cabo San Lucas, Baja California. Our ex
perience with living and preserved speci
mens of other bulimulids had led us to· 
suspect that fluorescence did not occur in 
any member of th~ family, but we also had 
been conditioned by experience against al-: 
lowing a suspicion to become an assump
tion; an extensive survey of polygyrids 
earlier had led us to believe that none 
of that family would be found to fluoresce, 
an idea which could not starid when we found 
that Mesodon clausus~ of all the .snails 
examined, e·xhibi ted the phenomenon. Con
sequently, we wer6 not unprepared to find 
fluorescence in a member of the Bulimuli
dae, in·spiteofsuspicion to the contrary. 

When B. inscendens was observed under 
ultraviolet light, a distinctive fluores
cence appeared in the mucus; a bluish-pur
ple color quite unlike theclear blue seen 
in mucus .samples from endodontids"and the 
greenish- blue in the mucus of Mesodon -c lou
sus. Spectrophotometric examinati.on of 
mucus samples from B. inscendens ·reveals 
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one promine,nt absorption peak at about 278 
rim and a lesser peak at about 315 nm, va-

. lues which1 compare favorably with readings 
obtained;from mucus samples from A. kochi 
and M. clausus. An examination of mucus 
samples from our two specimens of B. in
scendens proved positive for bacteria, and 
fluorescent colonies were obtained by 
streaking themucus of Pseudomonas-B medi
um. The role of Pseudomonas in production 
of fluorescence in A. 'kochi has been de
scribed (Baum and Rawls,. 1972), and we are 
n'ow convinced that pseudomonads are also 
responsible for fluorescence in B. inscen
dens. 

Our study ofnumerous living and preser
ved specimens' of bulimulid snails leads us 
to suggest that B. inscendens may ·he the 
only representative of· the ·family to ex-

. hibit fluorescence. Clearly, something 
in the physiology of members of this spe
cies allows the production of fluorescent 

'pigments·bypseudomonads, and our investi-
gations now are .directed ·toward dete rminl.n g 
why \such pigments" are present in B .. in
scendens ·and not in other bulimulids a~ail-
able ito us. · 
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AUTHOR INDEX Tn THE NAUTILUS VOLUMES 76-85 

FOREWORD 

The NAUTILUS has just completed volume 
85 (July, .1972) and we learn from an an
nouncementin this number that future num
bers will have a different format, namely 
one that ·closely approximates that of the 
Dulletin for 1971 of the American Malaco
logical Union and, by coincidence, of STER-

. KIANA.. . 

This new departure is a welcome one'·that 
will undoubtedly enhance theusefulness of 
the Nautilus· to' all· m'alacologists. The 
larger page _size will permit printing of 
longer papers, whereas the two~column for
mat will accommodate shorter papers as 
well as longer ones. 

ABBOIT, R. Tucker. 
1963. The janthinid genus Recluzia in 

·.the Western Atlantic. - 76, 4: 151 
1964. Publications· received. -- 77; 4: 

' .143-144 . - ' •---
1964. Littorina ziczac (Gmelin) · and L. 

. lineolata Orbigny_ .. ..;...; 78, 2: 65-66 
1966. Ted Nielson. ---79, 3: iii inside 

back cover. (Obituary note) 
1968. Giant Cowries. -- 82, i: 32 
1969. Dates of .the Nautilus. -- 83,. 1: 

35 - ·. ' 
1969. Achatina }ulica • invades Florida. 

83, 2: 75 
1971. Conus patae, a new Caribbean gas

. tropod. -- as; 2: 49-51,' 6 figs~' 

ABOOTT, R. T, & JENSEN, Russ~ll H .. 
1968; Portuguese marine mollusks in Ber

muda; -- 81, 3: 86-89, 5-figs. 

To mark the occasion, the writer offers 
herewith. an index of volumes 75-85 of the 
Nautilus, the last of the -small format, in 
a size which can b.e bound, if so desired, 
with the first volume of the new format. 

This index i.s a continuation of the 196,3 
Author Inde·x to the Nautilus ..... for vol s . 
1-75 . and follows ·approximately ·the same 
general arrangement of entries. 

The 1963 Index is still available from 
the writer ($2.00 postpaid). 

AurUe La Rocque 

ABBOTT, R.T. & LEWIS, Hal 
1970. Cymatium boschi, new species from 

the Arabian .Sea. -- 83, 3:.86-88, 6 
·text figs. 

/· 
ABBOIT, R. T. & WURTZ,· 018rles B~ 

1971. Horace Burrington Ba~er, 1889-
1971. --- 85, 1: 1-4, 3 portraits 

. I 
I 

ADDICOIT, Warren 0, . 
1968. Additional Paci fie C~ast Malaco

. bde lla grossa. -- 81, 4: 144 .. 
197Q: Bio'graphical sketch .. of Leo Hert

lein. -- 84, 2: 37-41; portrait 
1970. Bibliography of ·Leo George Hert

lein· for the period of 1925-1970. 
84, 2: 43-52 

ADEGOKE, Oluwafeyisol a S. 
1967. New and oldest records of pelecy-
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ADEGOKE, 0. (cont.) 
pod Mya . from West 
south of Alaska. 
figs., p. 97 

ALLEN, J. Frances . 

North America, 
80, 3: 91-95, 3 

1962. ·Gonad development and spawning of 
Brachidontes recurvus in Ch~sapeake 
Bay . -- 76 , 1: 9-16 / 

A1liEA£\N, Herbe.rt D. 
I 

1964.· .Three new unionids from Alabama 
and Florida and~ not~ on Lampsilis 
jonesi. _:... 11, 4: 134-139, pl. 9 

1971. Sphaerium simile (Say) in Tennes
see. --·85, 1: iii after 36 

BAILY,· joshua Longstreth, Jr: 
1962. Maxweil Smith 1888-1961. --76, 1: 

33-34 . . 

BAKER, Emmett B. & MERRILL, A. S. 
'\ 1965. An observation of Laevicardium 

mortoni ·actually swimming. --78, 3: 
104. 

BAKER, Horace Burrington 
1962. Puerto Rican land operculates. 

16, 1: 16-22, 1 textfig. 
1962. Dates of the Nautilus. ·-- '76, 1: 

34-35 
1962. Nesovi trea ( n harimensis .. •- 76, 

1: 37-38 
1963. Anth.r:acopupa and Maturipupa. :...-76, 

3: 110 .. 
1963. Dates of the Nautilus. --77, 1: 

196/ 9A~isus Studer. -- 77, 1: 32-33 
1963. Planorbarius Dumeril. -- 77, 1: 34 
1963 .. Melampinae. -- 77, 1: .34 
1963. Paludomidae (Pleuroceridae). --77, 

1: 34-35 . 
1964. Some ofRafinesque' s unionidnames . 

. 77' 4: 140-142 . . . 
1964. Dromus not a ·homonym. --· 7_7, 4: 

142 
1964. Dates of Nautilus. -- 78, 1: 27 
1964. Carunculina (Lampsilinae). -~ 78, 

1: 33 ·-~ 

1964. Notes. on Sphaeriid names.·-- 78, 
2: ~5-47 . 

1964: On ·Lymnaea auricularia· in Colo
rado. -- 78; 2: ~6~67 

1964. Ell ip tio camp lanata wheat leyL --
78, 2: 67 .. 

1964, E. (Uniorrierus)' tetralasmus sayana. 
. 78, 2: 67.. . .. 

1964. Galatea (Donacidae). -- 78, 2: 67. 
1964. Oxycheilus (Subulininae?). -- 78, 

2: 67-68 . . . . 
1964. Corbula -liillatula, 1846 •. -"':' ·78, 3: 

104-105 
1965. Anisorhynchus vs. Ursirivus. 

J 78, 3: 105 

. BAKER, H. B. (cont. ) 
1965. Corbul.a cuneata andC. inaequalis. 

78' 3: 108 ' . 
1965. Monomphalus (Puncti'dae). 78,.4! 141-

142 " 
1965. Datesofthe Nautilus.--79,.1:34 
1966. Eduardus and· Linisa, 1930. :-- 79, 

4:141 . . 
1966.•Corbicula manileiu.is. -- .79,· 4: 

144 
1966. Dates of 'the Nautilus. -:-- '80, 1: 

28. . 
1967. Nitocris. -- 80, 3: 108 
1967. Dates of the Nautilus. _,.; _81, 1: 

32-33 . 
1967. Mudal ia. -- 81, 1: 35. 
1967.-Juga and Melasma. -- 81, 1: 36 
1968. Correction. -- 81, 3: 101 

·.. 1968. Dates of the Nautilus.--82, 1: 31 
'·1968. Fred R. Tobleman, 1892-1968. 

82, 2: 72 

BARANOWSKI, Walter P: , 
1971. ·New northern extension of the range 

.of Assiminea modesta (H.C. Lea). ~-
84, 4: 143-144. ·' 

BASOI, Paul F. . . 
1962.-"Raduhe of North American fresh

, water limpet snails.·· III. Ferriss· 
ia and Laevape:r: -'- 76;·1:· 28-33, 2 
text figs. · 

1968. A scalariform Biomphalaria gla
brata. -- 82, 1: 21 4 figs. · 

I 

BATCH, p.A., jt. auth. See.Branson,: B.A. 
\' 

BATES, John M. . . 
1962. Extension ·of the range of ·,corbi

cula fluminea within theOhio'driiin
age. -- j6, .1: 35.~?6 

BAUM, J.M., jt. ailth. See Rawls, H.C. 

BAYNE, R. A. , j t. au th. See F~i edl, · F. E. 

BEASLEY, C.W.,jt. auth. See Branson, B.A. 

BEETLE, Dorothy E. . . 
1962. Additions to Teton County, Wyo
.\~ .ming, Mollusca. -- 76, 2:· 74 
1965. Molluscan fauna of some small ponds 

in Grand Teton National Park.: --78, 
. 4: 125-130· . ·. .· . . 

1967. Mollusks of the Outer Banks; N.C. 
-- 81, 2: 61-65 ·.. . . j ' 

1968. Laevape:c . fragilis on the\. Outer 
Banks of North Carolina. __ :·81, 3: 
107 . 

BERNARD, F. R. 
1968. Sexual dimorphism in Polinices 

lewisi (Naticidae>. -- 82, 1: 1-3, 
1 fig. 
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BH .. 'KEL, David 
1966 .. Stranded Cainpeloma. --79, 3: 106-

107 
1966. Campeloma crass~la with· reversed 

whorls. -,.- 79, 3: 107-108 
1968. Goniobasis semicarinata and G. in

dianensis in Blue River, Indiana. --
.. 81, 4: 13 3- 138 • 5 figs. . . . 

1968. Goniobasis curreyaria lyoni, a pleu
rocerid snail of west-ceritral Ken
tucky. -- 82, 1: 13-18; 5 fig.s. 

BIERBAUM, Veronica M. 
1964. Oyster chromatogram . .::.:... 78, 2: 64-

. 65 

BINGHAM, Frasier 0. 
1969. Littoriria nebulosa in Florida. 

82, 4: 146-147 . 
1972. Shell growth in the gastropod Lit

torina irrorata. -- 85, 4: 136-141, 
9 figs. · 

BLANKENSHIP, Shaw 
)971. Notes on Alasmidonta fabula (Lea) 

in Kentucky (Unionidae). --· 85, 2: 
60-61, 1 fig. 

BLEAKNEY, J. Sherman 
1966. Behavior of calciphilic Cepaea 

hortensis-on acidic island off Nova 
Scotia: .,.- 79, 4:.130-134, 1 fig. 

BLINN, Walter C. 
1963, Twisting beh'avi.or in Mesodon thy-

roidus. -- 77, 1: 31-32 · · · 

BOSS, Kenneth J. 
1964. Un1onidae of Red Cedar River, Mi-

.. chigan. --77, 4: 117-118 . 
1964. Notes on a hybrid Tellina (Telli-

nidae). -- 78, 1: 18-21 · 
1965. Note on Lima (Acesta) angolen~is. · 

_..;. 79. 2: 54-58 
1967. N.S.F. Grants, 80, 4: 141-142 
1968. N.S.F. Grants, Fiscal '66. -- 81, 

3: 104-105 . 
1968.· The conchological papers ·of Ar

cangelo Scacchi. -·- 82, · 1: 35.;.36 
1968. N.S.F. Gr'ants, Fiscal '67. --82, 

2: 74-76 
.1969. Lucinacea and their heterodont af

, finities (Bivalvia). -- 82, 4: l28-
, 131 

196.9. Nomenclatorial note: Arctic'idae 
v~rsus Cyprinidae (Mollusca: Bival-

. via). -- 83, 2: 61-64 · .. 
1970. Northward range extension .of.Cy

clinella tenuis Recluz .. -- 83,· 3: 
·.··. 112-113 . . . ' ' 

1970. Malacol'ogy. in mainland Olina. --
. 84, 1: .34..:35. . . 

197L Familial affinities of Hemidonax 
.(Bivalvia). ---85, 1: 9-12 

OOSS,. K. J.,jt. auth. See Clench, W.J.; 
Jacobson, M.K.; Merrill, A. S.;· 
·Moore, D. R. 

BOSS, K. J., EBBS, N. K. /& STEWART, W.C. 
1967. Montacuta floridana commensal with 

· annelid Onuphis magna. --80, 4: 144, 
iii 

BOYER, Paul S. 
1967. Some observations on the ecology of 

Callocardia texasiana. --80, 3: 79-
. 81 

BRANSON, Branley A . 
1963. Notes on snail distribution and 

_leech feeding habits in Oklahoma. --
76' 4: 148-149 

1964. Records and two new species,. Ste
notrema abaddona and S. glassi~ from 

. Oklahoma. -- 77, 3: 100-105, 1·pl. 
1966.· Alasmidonta marginata and .Ptycho

branchus. fascia laris in Kansas. --
80, 1: 21-24, 1. fig. ' 

1968 .. Two new slugs (Pulmonata: ·Philo.
mycidae: Philomycus) fromKentucky · 
and Virginia. - 81, 4: 127-133, 5 
figs. 

'1968. Genital differences in Philomycus 
virginicus Hubricht and P. bisdosus 
Branson. -- 82, 2: 74 . 

· 1970. Shell :variability in Polygyra. dor
feui ll iana. -- 83, 4: 120-133, 12 
'figs. 

1971. Variation in the shell of Mudalia 
potosiensis (Lea) (Ple~ioceridae) 

·from a single locality·. -- 85, 1: 
26 -36, 3 figs. 

1972. Hemphillia dromedarius,-a new ari
onid slug·from Washington. ~85, 3: 
100-106' 1 fig. 

BRANSON, B.A. & BATQI~ Donald L .. '· 
1969. Notes on· exotic· mollusk's in Ken

tucky. -- 82, 3: 102-106 / 
I 

BRANSON, -8. A. & BEASLEY, ClarkjW. · 
1967. Coiling abnormality in; Physa .ana

tina. -- 80, 4: 144 

BRANSOO, B.A.-&McQ)Y, ClarenceJ., Jr. 
1962. Streptostyla toltecorum and S. 

maslini, spp .. nov., from Mexico. -
76, 1: 7-9, pl. 2 

196,3. Gastropoda of the 1961 University 
of Colorado Museum Expedition in 
Mexico. -- 76, 3: 101-108 · 

BRANSON, B. A. & PETERS, Lewis 
1964. Limax maximus .and Ferrissia meek

iana in Oklahoma. -- 77, 3: 107-108 

BRUNSON,. Royal Bruce & KEVERN, Niles 
1963. Observations of a colony of Magni

pelta. --77, 1: 23-27 
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BRUNSON, R. B. & R.JSSELL, Richard H. 
1967. Radiodisciu, new to·molluscan fauna 

_of Montana .. -:- 81, 1:. 18-22, map 

BF~UNSON, R. B.,jt. auth .. See Russell, R.H. 

BRYCE, George W., Jr .. 
1970. Rediscovery of the limpet, Aero

laxus coloradensis (Basommatophora:. 
Acroloxidae), i~ Colorad~. -- 83, 3: 
105-10.8 . 

BULLOCK, Robert d. 
1966. New northern record for Papyridea 

mantaensis Olsson 1961. -- 79; 4: 
. 143 . 

·1969. Omalogyra atomus (Philippi) from 
· Maine. ---83, 2: 70-71 · 

1970. Latirus ~ varai, a new fasciolariid 
. gastropod-from the Caribbean. --83, 

4:. 133.,.135, 1 fig. 

'BUROI,. John Q. 
1963, Natica (Tectonatica) clausa. 
. . 76,. 4: 152 . 

1963. Directory of· conchologists of the 
\·world. --77, 1: 35 
' 

B.JRCH:,· J: Q. & BURQI, Rose L. 
1963. Genus Ol ivella in Eastern Pac~ fie. 

. 77, 1: -1-8, pls. 1-3. 
1964. A new species of Sinum from the 

Gulf of California. --. 77, 4: 109-
- 110, pL 5. , . _ 

1964 ... The geriusAgaronia J. E. Gray, 1839. 
· 77, 4: 110-112, 1 fig."; pls. 6, 7 

1966. Burch .collection. · _.;.. 80, 1: 36-
iii . 

1967. A new AnCilla from Brazil. ,;,_ 80, 
. 3: 81-82, 1 fig .. · 

BUROI; <J. Q. & CAMPBELL, G. Bruce : 
1963. Four new Olivella from Gulf ofCa

·lifornia . .;.._ 76, · 4: 120-126, pls. 
.. 6, 7, and 6 figs. . . . 

BURQI, Rose A. (M.rs. ·John Q.) 
1966. Edwin Perrin Baker: Oct. 15, 1891 

- April 24, 1966. -- 80, 2: 69-70 
1967. Ruth E. Coats, 1911-1966. -- 80 
.. 4: 140 . -
.1968. Harry ·R. Turver, January a,· 1892 

- April 1, .1968. -- 82, 2:: 72 . 
1969 .. Gilbert Grau; 1906-1969 . .;..,;. 83, ·· 2: 
. 66 :·; -

BUROI, R.,_ jt .. auth_.··.see Bur-ch, J. ·Q. 

IJURGESS; . c: M.: :~ · . -· . ·. . . . . . . 
1965; .Two new species ofCypraea. ::.._ 79, 

, 2: 37:..40; pL •4, part . · , · 
1966. Correction. --79, 4: 136 (Correc

tion to paper in 79, 2: 39) 

BURGESS, C.M. (Cont.) 
1967. A new.Hawaiian Cypraea. -- 81, 1: 

. 6.,.11, pl. 2 

BURGESS, C.M., jt. auth,'S"ee'Summers, R. 

CAMPBELL, G.B.,jt. aut.h. See Burch, J.Q. 

CARLEIDN~ J.T., jt. auth. See Roth,· B. 

CARLISLE, John G., Jr. 
1962.· Spawning and early life. history 

of Haliotis rufescens Swainson.-
76, 2: 44-48, pl. 4 

CARNEY, W. Patrick 
1966. Mortality and apertural orienta

tion in A llogona p tychophora during 
winter hibernation in Montana. --
79, 4: 134-136 

1970.· Maintenance of land mollusks in 
the 1 a bora tory. -- 8 3, 4: 136-139, 
2 figs.· 

CASTAGNA, M., j't. auth. See Chanley, P. 

CATHER, James N. & CROVO, M .. Ellen 
1972. The spawn, early development and 

larvae of Cyphoma gibbosum (Cyprae
acea). -- 85, 4: 111...:114, 1 fig . 

CERNOHORSKY, Walter 0. 
1970. New Mi tridae and Volutomi tridae. 

-- 83, 3: 95-104, 12 figs. 

OIANLEY, Paul 
1969. Donax fossor: a summerjll.'ange ex

tension of Donax variabil,is. -- 83, 
1:. 1-14 

OIANLEY, P. & CASTAGNA, M. 
1966. Larval development 

pod Lyonsia hyalina. 
128, 4 figs . 

of the pelecy-
79, 4: 123-

OIEATIJM, E. P. 
1971. A new species of Ashmunella from 

the Davis Mountains in West Texas. 
-- 84, 3: 107-109, 4 figs.· 

CHEN,' Chin 
1968. Zoogeography of the co soma tou s Pte

ropods in the West Antarctic- Ocean. 
_ -- 81, 3:,94-101, 4 maps 

QIROSCIEaiOWSKI, P., j t. au th. See Malek, E._ 

CLARKE,- Arthur Haddleton, Jr. 
1963. Supplementary notes on pre-~lum

bian Littorina littorea in Nova: Sco-
tia. --77, 1: B-11 : · 

1966. Interglacial Hendersonia occulta 
· in Canada. -- 79, 4: 137-138 · 
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U.ARKE; A.H. (cont.) 
1967. Unionid introduction in Massa~hu

setts: results. -- 80, 3: 106-108 

CLENOi, Willi ani J. 
1964. Gulella (Huttonella) bicolor.(Hut

. ton). -- 77, · 4: 142-143 
1965. Note on Gastrocopta tappaniana (C. 

· B. Adams). -- 78, 3: 106-107 
1965: Correction. -- 78, 3: 108 (Cor

rection t.o a paper in Museo Argen
·tino, etc.) 

1965. A new ·species of Lithasia from 
Mississippi. --79, 1: 30.,-33, lfig. 

1965. A new speCies ofClappia from Ala
bama. -- 79, 1: 33-34, 1 fig. 

i966. Pomacea br.idgesi (Reeve) in Flori
da. -- 79, 3: 105 

1966. Pomacea .bridgesi in Puerto Rico. 
. -- 79, 3:. 105-106 . 

. 1966.'Celetaia, new genus of Vivipari
dae Irom the island of Celebes, In-

\ donesia. -- 79, 4: 137. 
l966. Panop·ea bitruncata. (Conrad), -

. 80, 1: 36 
1966. A new species of K'alendyma hom 
· · Malaita, Solomon Islands. -- 80, 2: 

52-53, pl. 3 (part) · 
1966. Extension in range for· Dosinia 

! discus. -..:. 80, 2: 70 
1967. Henry G. Frampton · 1902-1966. --

. 81, 1: 31-32 ' . 
196.7. Heilprin, Angelo. -- 81, 2: 68 
1968. Ficus carolae and F .. floridensis . 

. . . -- 81, .3: 107 
1969. Land shells of Jost Van Dyke. Vir-

. gin Islands. -- 82, 4: 144-145 
1969. Melanoides tubercuZata.(Muller) in 

Florida.·-..:. 83, ._2: 72 . _ 
1970·. Corbicula manilensis (Philippi) in 

Lower Florida. -- 84, 1: 36 · · 
1971. Additions to the Cayman Islands 
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PRIMARY AND SECONDARY INFLUENCING AGENTS 
ON GASTROPOD POPULATIONS OF THREE 

HABITATS IN WASHINGTON STATE 

L. DANIEL MYERS 

Foundation for Illinois Archeology 

INTRODUCTION 

The effects of the micro-environment up
on the population size of ~nails has for 
many years been recognized :by· malacolog
ists. Accordingly, an attempt has been 
made to determine the primary an~ secondc 
ary limiting factors which inflUence the 
numbersofgastropods within specific are
as. 

The purpose of th.is investigation was 
twofold: the first was to examine' .the pos
sible primary and secondary influenCing 
agents within the soil which affect th.e 
population size of snails. The second was 
to identify some of the snails indigenous 
to the northwestern portion of"th'e'state 
of Washington. 

Samplingwasdone in Skagit County, W~'sh
ington, on November 12, 1971. Th'i's 'county, 
bordered by the Cascade Mountain R~n·ge to 
the east and Puget Sound to the· west,· is 
noted for its moderate climate ··and abund·~ 
ant rainfall (26.6 inches pery'ear) through
out most of the year. The general areas 
sampl_ed are located in Township 34 No.rth, 
Range 3 East, westofthe city'ofBurlirig7 
ton. Speci fie areas sampled were three 
micro-habitats: aRed Alder (Alnus) stand; 
a Western Red Cedar (Thujus plicata) stand 
and aDouglas Fir (Pseudotsuga menziesii) 
stand. The first two, the Alder and Cedar 
habitats, are located five miles west of 
Burlington and the Fir habitat is th'ree. 
miles farther west. 

ME TIIO DS 

It was first necessary to select a gen
eral area in which the macro-environment 
could be considered constant. Such is the 
case with theSkagit County area: Although 
this was restrictive in that it allowed 
only for sampling within a small area, it 
was advantageous in that only micro-en
vi ronmen tal va ri ability had to be taken 
in to account. 

After the selection of the Skagit area, 
further restrictions were placed upon the 
specific areas to be sampled. The focal 
point chosen was a decomposing tree of a 
species particular to that area. Two other 
prerequisites were also placed upon this 
selection. The first was that no other 
species of tree would be within the imme
diate area of the focal point. Secondly, 
the focal point would be located· upon a 
level ground area (allowing _drainage and 
exposure to the sun to be considered as 
constants). 

Starting from the focal point four are
as, based on direction (North. East, South, 
and West) were sampled approximately five 
feet from the foci. In each area two sam
ples, one for soil analysis, the other for 
gastropod interpretation, were taken from 
a one square foot· area. As each sample 
was extracted it was placed in a plastic 
container, sealed, and labeled. 

In the laboratory, samples were placed 
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ori drying sheets and allowed to stand for 
'three days. Soil samples were then :run 
"through a forty mesh.screen. and then trans
ferred to' individual containers. In all, 
fifteen samples were analyzed, live from 

'.each habitat,· four being th{o:dg:ina1 sam
ples, the fifth a composite b'f"the. four: 

.'A LaMotte Soil Analysis kit was used in 
th'.eactual analysis. This particular !fit 
was originally. designed to measure fifte.en 
properties within the soil,: Of th'e fif~. 
teen, 'ten ·were·anal-yzed, ani:b·sixwere used 
for purposes of this paper.·, 'These six <~;re 
soil acidity (pH), phosphorus, potassium, 
humus,· calcium carbonate, and magnesi\:\!11, 
all considered macro-properties within the 
soi 1. 

The gastropods were studied by water 
screening the samples and·. t:.h'eri sorting 
through the screening ·With a ten power 
magnifying glass and a paint brush. After 
sorting, individuals were iden ti.£ied under 
a binocular microsco~e. · 

Final id~ntifica~ion was b~sed on P{ls
bry' s (1939-48) monograph. A second ref
erence, Keep· (1935) was also:used but only 
as a superficial guide to sriailS ··or this 
area. 

RESULTS 

The following sets of histograms (Figures 
1-6) were developed to depi'ct'theresults 
of the analyses run on the· macrci-proper.
ties of the soils sampled. (S~e pp. 4I-43) 

Two factors which were observed' appear 
to have considerable significance in this 
study.: The first is the .. amount' of organic 
matter pr.esen t at the sampre ar~as: Of 
the three ·areas sampled! or~anic lila tter 
was found to be 'the mo.st aburid'ant in the, 
Cedar starid. The Alder habitat was found· 
to. be intermediate in al:mndance, whereas 
the Fir habitat had the least ami>un t. · 

The second factor which could'be of im
portance .is soil texture wi'th' rega;d:s;to 
water retention. M.E. W. Jaehriig; 'archeo
malacol ogi s t, determined that the soi 1 
texture of the Cedar habitat \Yas a silty 
loam,. while the Alder and Fir soil's were 

.of a loamy texture. Inspection of· these' 
textures reveals that the sl.i'ty loani lias 
high water retention, whereas I'oamy soil.s 
ha've a rower moisture. retention (Buckman 
& Brady, 1969: 42.~51). . . . 

Fifteen species of snails were f'ound in 

the three habitats. Fourteen species were 
identified, the fifteenth remains undeter-· 
mined. 

In the Cedar habitat a total of 929 in
dividuals, representing thirteen species 
were identified. Of this total; 250 or 
26.8%·were adults and the remaining 682 
or 73.2% were juveniles. Below (p. 44) is 
a list· of the ·species and number of indi
viduals per sampled area. 

In the Alder habitat 367 individuals of 
ten ·Species were identified. Of these, 
125 or 34% were adults and 242 or 65.9% 
were juveniles. Table 2 (p. 44) shows the 
distribution of gastropods in each sample 
taken from the Alder habitat. 

In the Fir habitat '255 individuals of 
ten species wer'e found. Of these 50 or 
22. 2% were adults and 17 5 or 77.8% were 
juveniles. (See Table 3, p. 44). 

DISCUSSION 

Examination of the eight soi1 properties 
mentioned and the results of the gastropod 
investigation show tnat two factors exhibit 
qualities of primary influence: The first, 
quantity of organic matter present, appears 
to have adirect correlation with the num
ber of gastropods within the habitats sam
pled. The second, soil texture with rela
tion to moisture retention, also ccrrelates 
directly at each sampled area. 

Of the remaining six properties analyzed, 
only calcium was seen to display an indirect 
relation with the population size. Of the 
three ·ar'eas· sampled, the Alder and Cedar 
habitats both showed high quantities of 
calcium carbonate within the soil. The 
Alder habitat showed over 2800 parts per 
million and the Cedar habitat 2100 parts 
per million. Population was highest in 
the Cedar and· second in the Alder. The 
Fir habitat showed low readings for the 
amount of calcium present· and also had the 
lowest population size. Such an occurrence 
might seem to indicate ·that calcium, al
though not a primary influencing factor, 

'is of importance as a secondary .factor. 

Burch (1955: 65) indicated. that the am
ount of magnesium present in the soil was 
an influencing agent of population size. 

(TEXT CONTINUED P. 45) 
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TABLE 1. GASTROPODS OF THE ~EDAR HABITAT ·--:------------·-·-·-·--------------:.;...;., ______________________ , ______________________________ ~--·-"'""'·•··--------------

N E s w TOTAL 
Carychium occidentale Pilsbry 44 12 19 so 125 
Columella edentula (Draparnaud) 00 01 00 01 002 
Euconulus ju [,JUS (Muller) 02 02 00 11 015 .. .l. 

Haplotrema spcrteL[a (Gould) 00 01. 00 00 001 
Monadenia fidel is (Gray)· 00 01 00 00 001 
Pristiloma lansingi (Bland) 48 28 54 63 l93 
P. stea;-nsi (Bland) OJ. 00 00 00 001 
Punctum randolph i (Da11) 28 32 86 76 2 22 
Retinella binneyana occidentalis (Baker) 03 03 00 09 015 
R. e l e ct :-in a ( Gou 1 d) 02 OS 00 02 009 
Striatura pugetensis ( Dall) 52 55 89 12S 321 
Vertigo co1umbiana Sterki 06 05 00 l2 023 
Un i den ti fied species 00 00 01 00 DOl 

----------------------------
1DTALS 186 145 249 349 929 

------------------ ------------ ___ :,._--. -· -----·- ·--- -------- ---------- ---------------- ----

TABL'E 2. GASTROPODS 'FROM THE ALDER HABITAT 

Columella edentu!.a (Oraparnaud) 
Euconulus fulvus (Muller) . 
Pristi lama lansingi. (Bland) 
Punctum conspectum all.eni Pilsbry 
P. randolphi (Dall) 
Retinella binneyana occid~ntalis Baker 
R. elect:-ina (Gould) 
Striatura pugetensis (Dall) 
Vertigo columbiana Sterki 
Unidentified species 

1DTALS 

N 
00 
03 
14 
18 
15 
02 
06 
48 
00 
00 

106 

E 
Ol 
0}. 
14 
03 
06 
00 
05 
45 
10 
01 

s w 
00 00 
0 3 02 
0 4 13 
10 07 
OS 20 
01 03 
03 00 
50 so 
03 00 
01 00 

086 080 095 

TOTAL 
001 
009 
04S 
038 
046 
006 
014 
193 
013 
002 

367 
------------------------------·-·--:'·-·---------------·--········----------------··--·---···---------

T.4.BLE '3. "GASTROPODS FROM THE FIR HABITAT 

N E s w 1DTAL 
Columella edentula ( Oraparnaud) 00 00 02 00 002 
Euconulus fulvus (Muller) 00 02 00 01 003 
Haplotrema sportella (Gould) 00 00 01 00 001 
Pristiloma tans ingi (Bland) 28 26 20 30 104 
Punctum conspectum alieni Pi l sbry 03 02 01 01 007 
P. rando lphi (Dall) 02 07 03 06 018 
Retinella binneyana occidentatis Baker OI 02 00 00 003 
R. electrina (Gould) 03 01 03 03 010 
Striatura pugetensis (Dall.) 14 25 12 17 068 
Vitrina alas kana (Dall.) 00 03 04 02 009 

·------------------·--------
1DTALS 51 68 46 60 225 
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Although this was not evident in this par
ticular sampling, it is recognized that 
in different areas, Dif.fter.entp.roperties 
have differing effects upon different spe
Cl es. 

Of the ·remaining four properties analy
zed, none showed any correlation, direct 
or indirect, with population size. Ac
cordingly, ·properties such as humus, soil 
acidity (pH), potassium, and P.hosphorus 
exhibit neither a primary nor secondary 
influence upon thepopulation size and may 
be regarded as very ind~rect agents ·in 
this area. 

CONCLUSION 

In summary, this investigation attempted 
to determine primary and secondary influ
encing agents of gastropod population size 
and to examine species of snails indigen
ous to the northwestern portion of Wash
ington State. 

The results of this investigation indi
cate that two factors may be considered 
as primary in influencing population sizes, 
macro- en vi ronmen t being . constant. 1hes·e 
two factors, quantity of organic matter 
and soil texture (moisture retention) ap
peared to have high influencing power up
on those snail populations sampled. Of 
the remaining sixproperties analyzed, on
ly calcium gave an indication of being a 
secondary influencing agent. The. remain
ing five, soil acidity (pH), ph'osphorus, 
potassium, humus, and magnesium, indicated 
no measurable influence within these three 
h abita ts. 

Past investigators have recognized a 
number of factors which appear to be pri
mary influencing agents. Properties such 
as soil acidity, calcium, moisture, organ
ic matter, and magnesium have ·all been 
suggested as primary influencing agents 
(Burch, 1955; Newell, 1967, Lozek, 1958). 
If such is the case, .. it would appear that 
different limiting factors affec.t differ
ent species of snails. ·It should then be 
possible to assume that in different are
as with dl.fferent species of· gastropods, 
investigations would show that the· primary 
influencing agents would also be differ
ent. 
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~EPRINT~ OF RARE PAPERS ON MOLLUSCA: 
GEORGE LEFEVRE AND WI.NTERTON C. CURTIS: 

. STUDIES ON THE REPRODUCTION AND ARTIFICIAL 
PROPAGATION OF FRESH-WATER MUSSELS 

in 1912, the United States Bureau of 

Fisheries published the above paper in the 

Bulletin, vol. 30 (1910) issued May 10, 

1912. In· the int~·oduction to the work, 

the authors, both professors of zoology at 

the University of Missouri, modestly set 

forth the results of 'several years' of 

work duringwhichtheyhadstudied the life 

history of river mussels with the aim of 

replenishing the beds which had been in

tensively exploited in the first decade of 

this century by the demands of the pearl 

button indust1~y. The authors stated (p. 

lll) that when their data had been analyzed 

the' report ' . .,. vwuld constit 1ute one of 

the most important ecological studies ever 

made on any group of animals.' flhe report 

of Coker, Shira, Cb.rk, and Howard (1921), 

aiso publishedbythe U.S. Bureau of Fish

eries (voL 37, p. 79-181), bore out that 

prediction. Sterkiana' s reprint,ing will 

appear· in several issues, starting with 

this bne, and continue as space is avail-

. able. 

A. L. 
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STUDIES ON THE REPRODUCTION AND ARTIFICIAL 

PROPAGATION OF FRESH-WA 1ER MUSSELS. 

By GEORGE LEFEVRE and WINTERTON C. CURTIS, 

Professors of Zoology in the University of Missouri • 

.:f. 

INTRODUCTION. 

The threatened extinction in the upper Mississippi River and its more important · 
tributaries of those species of the Unionidre whose shells have been taken in enormous 
numbers in recent years, both for the manufacture of pearl buttons and for the pearls 
which they occasionally contain, has led the United States Bureau of Fisheries to under
take an extensive investigation of the possibility of artificially propagating the com
mercial species and of devising practicable means of restocking depleted waters which 
present favorable conditions for their maintenance. The general direction of the inves-. 
tigation has been placed in the hands of the writers, who for several years have devoted 
as much time as their regular duties have allowed to the work, in certain important 
phases of whish, however, many others have collaborated. 

It was recognized at the outset that if the investigation was to be of any practical 
value it must be wide in scope and must extend over a period of at least several years. 
At that time much remained to be learned concerning the breeding habits and seasons 
of the commercial species, the biological and physical conditions under which they live, 
their distribution throughout the Mississippi Valley, and many other essential matters, 
while it was yet to be discovered whether artificial propagation could be successfully 
carried out: At the very inception of the work, therefore, a comprehensive plan was 
outlined which was designed to include every subject that might bear even remotely 
upon the central problem-the restonl.tion of the exhausted mussel beds-and, although 
many parts of this program have scarcely been touched, much progress has been made 
in some of the more important lines. 

The plan of work contemplated, besides a thorough investigation of the conditions 
under which artificial propagation might be possible, a detailed study of the life history 
and ecology of the Unionidre, with special reference to the geographical distribution of 
the group throughout the Mississippi Valley, the breeding seasons and habits, the 

IOQ 
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physical conditions of the waters in which different species thrive and attain their 
maximum growth, food supply, enemies and diseases, rate of growth and. the influence 
of environmental factors upon it, and the behavior of glochidia and fishes as parasites 
and hosts, respectively. 

The results that have already been obtained, although far from complete, will 
serve as a basis for future investigations, while the lines of attack in the main prob
lems have been definitely indic~ted. We have proceeded far enough to make it clear 
that the ultimate end of the investigation is assured, and with adequate facilities for 
the infection and care of large numbers of fishes and for the maintenance of the young · 
mussels during the early stages of growth following tlie metamorphosis, the final success 
of the work can no longer be in doubt. The essential facts in the life history of the 
Unionidre are known; the breeding seasons and habits of the commercial species have 
been sufficiently determined; the general conditions of infection and of the parasitism 
of the larva have been teamed experimentally; and the entire feasibility of artificially 
propagating at least certain species of fresh-wate~ mussels has been clearly demonstrated; 
while the requisite conditions for placing artificial propagation on a practieal basis are 
now thoroughly understood. . 

The writers' personal attention has in the main been directed to a study of the 
conditions of.reproduction in the group and the parasitism of the larva in their bearing 
upon the problem of artificial infection of fishes with glochidia, while such phases of 
the investigation as geographical distribution, systematic studies, and a number of 
special ecological problems have been in the hands of other investigators. 

At the recently established biological station of the Bureau of Fisheries at Fairport, 
Iowa, while construction was still in progress, the work of propagating some of the 
commercial species was inaugurated, and the excellent facilities of the station, which 
has been especially designed for the purpose, are now being utilized by members of the 
staff in attacking fundamental problems of both a scientific-and an economic nature. 

For the past five summers a number of field parties have been equipped and sent 
out each year by the Bureau to collect fresh-water mussel~ and to obtain the fullest 

Norll.-It is a pleasure to state that a generous grant of money made by the National Association of Pearl Button 
Manufacturers in the interest of the investigations enabled us to purchase a collection of books and pamphlets, dealing with the 
literature on the Unionid::e, which has been of invaluable assistance in the course of the work. To individual members of this 
association, especially to Mr. J, E. Krouse, of Davenport, Iowa, Messrs. W. F. Bishop and Henry Umlandt, of Muscatine, Iowa, 
and Mr. D. W. Mac Willie, of La Crosse, Wis., we are indebted for many courtesies and for shipments of live mussels which they 
have repeatedly secured for us. Many others have at times assisted us by sendiug u~ material, and in this connection we take 
especial pleasure in thanking Prof. U. 0. Cox, of the State Normal School at Terre Haute, Ind., who has kindly furnished 'us 
on several occasions with valuable lots of gravid mussels from the Wabash River. . . . 

To a number of our students, who in various capacities have been of service to the investigations, we owe much, and among 
them should he mentioned Miss Daisy Young, Messrs. Howard Welch, F. P. Johnson, W. E. Dandy, L. E. Thatcher, 
and especially Mr. W. E. Muns, who acted as our assistant in this work for over two years. 

Lastly, it is apleasure to acknowledge onr obligation to Mr. G. T. Kline, the biological artist of tl1e University of Missouri, 
who has contributed mnch to the value of our work by the beautiful and accurate dm.wings with lVblcb he has Illustrated this 

·and previous papers published by us. 
By permission of the Commissioner of Fisheries, we have had the privilege of publishing, in advance of this mote detailed 

report, the following papers of a preliminary nature: Experiments In the artificial propagation of fresh-water mussels 
(Proceedings of the Fourth International Fishery Congress, Bulletin of the Bureau of Fisheries, vol. xxvm, 1908); The marsupium 
of the Unionidre (Biological Bulletin, vol. XIX, no. r, 191o); Reproduction and parasitism in the Unlonidre (Journal of Experi
mental Zoology, vol. IX, no. 1, 191o); Metamorphosis without parasitism in the Unionidre (Science, vol. xxxm, no. Bs7, Jpu). 
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possible data bearing upon their distribution, their habits, and the physical and bio
logical factors of their environment, as well as information concerning· the industries 
which depend upon the mussel. Surveys of this character have now been carried out 
on the Mississippi River and nearly all of its more important tributaries from Minnesota 
to Tennesse~, and as a result of these investigations an enormous amount of material · 
and information has been collected which, when examined and analyzed, will not only 
have the greatest economic value, but will constitute one of the most important eco~ 
logical studies ever made on any group of animals. -

I. HISTORICAL. 

As has long been known, the Unionid::e carry their young in the gills, which function 
as brood pouches until the completion of the embryonic development. At the close of 
this period the larva or so-called glochidium is fully formed and escapes froni the eg'g 
membrane while still within the gill. In some species the discharge of the glochidia 
takes place at once, while in others they remain in the brood pouches for several months 
without further change before being set free into the water. . 

The glochidium, long thought to be a parasite infesting the gills arid known as 
Glochidium pa.rasiticnm, was proved by Carus in 1832 to be the larva of the mtisscl 
itself, although many years earlier Leeuwenhoek had given it the same correct inter
pretation. In 1866 Leydig made the important discovery that the glochidium, after leav~ 
ing the parent, completes its development as a parasite on fishes. 

The earliest observations of ipportance in the de,velopment of our knowledge 
concerning reproducti0n in the Unionid::e are those of Leeuwenhoek, made about 1695 a 

and recorded in the Arcana Natur::e. During the two preceding centuries the belief had 
gained ground that the mollusks had sexes like the higher animals, and this no doubt 
helped to arouse a certain skepticism regarding the existence of any process of spon
taneous generation among the representatives of this phylum. The observations of 
Redi (1668), in disproval of spontaneous generation in insects, furnished collateral 
evidence and appear to have been the direct incentive for Leeuwenhoek's examination 
of the reproductive processes in certain mollusks, among others the fresh-water m·ussels, 
and the discovery by Leeuwenhoek of eggs and sperm in these mollusks convinced him 
that their reproduction must be effected by such means rather than by spontaneous 
generation. 

It is surprising to find how accurate were Leeuwenhoek's conclusions regarding the 
general course of the development as far as the larval stage, later known as the glochid
ium, and a survey of the subsequent literature shows that not until the work of Cariis, 
in 1832, were there published conclusions more in accord with the facts as ~ow known, 
nor a better summary of what we now term the embryonic period. The correctness of 
these early observations, so far as they went, and of the conclusions drawn from theni 
have not been sufficiently recognized in most accounts of the literat'ure, and for this 
reason an explicit statement of their important features is desirable. 

a The date of the pubUcation referredj to in the literature Ust is somewhat later, •7••· 



Jl2, · BULLETIN 01" THE BUREAU 01" PISHERIES. 

Approaching the subject unhampered by any preconception in favor of the older 
views, but rather with the belief that the conclusions· of Redi would also hold for the 
bivalves, Leeuwenhoek records, in' the 83d and 96th letters of his Arcana Naturre, the 

·presence of separate sexes in A nodonta and Unio, as evidenced by ,the presence of eggs 
and spermatozoa in separate individuals, . and gives some account of the development. 
That he clearly apprehended the main course of events is evident if we read his descrip-· 
tion of eggs found floating free in the fluid obtained by puncturing the upper part of 
the foot. upon either side, of similar eggs in more advanced stages within the outer gills, 
and of various stages in the formation of the glochidial shell. Finally, he observed the· 
snapping of the valves, now so well known as a sign of the last stages in this embryonic 
development, and upon seeing the rotation of the embryo in the egg membrane he 
concluded that it must be unattached. He further observed that the individuals, 
when ready for their egg laying (passage o(egg~ from ovary to gills), placed themselves 
in spots where the water was shallow arid where they were in direct sunlight-a fact 
which seems to have been confirmed by other observe~s of the European species (Schier
holz, 1888, p. 8, Unio and Anodonta). Observing the general similarity between the 
bivalved larva and the adult, he seems never to. have doubted that the glochidia, as 
they were subsequently called, were the young of the mussel in which they were found 
and therefore that these mollusks were viviparous, conclusions ·which so naturally fol
lowed from all the facts that it is hard to see how convincing evidence could nave been 
manufactured for any other .opinion. Upon removing. these fully formed larvre and 
setting them aside in dishes of clean water, with a view to observing their further 
development, Leeuwenhoek met the stumbling block of all observers before the dis
covery of the parasitism upon the fish was known, for the larvre lived but a short time, 
.soon becoming infested with :;;_ variety of animalcules, which he rightly concluded were 
the immediate cause of their death. 

These conclusions of Leeuwenhoek, so nearl_\~~ :! · :ccord with our present knowledge, 
were not entirely accepted, because they did no; · ume }(no~ to some investigators 
even a century·later and because there was st'; · ... cousiderable recrudescence of the 
older conception of spontaneous generation. The opinion of Pohpart (1706) that these 
mussels were hermaphroditic gained ground and dominttted .. .during the eighteenth 
century, although the larvre, when found in the outer gills,' were always regarded as the 
young of the mussel until, in 1797, Rathke offered an entirely different explanation and 
e~cted for them a new genus, Glochidium, and a spedes, parasiticum. Accor:ding to 
this explanation, which came to be known as the Glochidium Theory, it was supposed 
that these multitudinous larvre were not the yoting of the mussels at all, but parasites with 

· which they had become infested. Since Rathke's theory attracted considerable attention 
at the time and was later supported ardently by Jacobson (1828), and since it has given 
us the term glochidium, we may note in passing the evidence upon which it was based 
as stated by its later champion. · 
· · . · I. The form and organization of the little shells is entirely different from that of 
the adult Unio and A nodonta. · 

" 
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2. They are of exactly the same form and size in the two genera and in the indi-
viduals of diverse size and age. · 

3· They are always of the same size and shape when they have reached their com
plete development. 

. 4· Their valves are of a c0nsistency and hardness in no wise related to their size, 
as· should be the case were· they the young of' Un:ia an'd A.'n'odonta. 

5· Their devclopnwnt is not relat~d. to any season qf the year ,nor t() It .cntaitt~ge 

«;~f.:thc; at:~:iw,al ~n w,h~ch,th~y.are found; that is to say, one finds in a single locality at 
the same. tim<;, in<~~ v~d ual~ ~qn ta,in~.ng, egg~,, p thers wi,th,I~t~~ lc bi p.l v,es, ~.nq f3Pn;I,e •;:qp-
t~it;Iing evet, th~,fully developed organisms. . 
' 6. Tltc, cnopnous. ,mu~1bp:s. .which"aref.Ot~qd at, one ,tii~1e in an iqd!yhh::·!l :o~,r~)n, ,110 

:wisG,pr,o,portimwte, to .the mpnb<;~,of,tlJe,adults it.l any)o,ea,li.t.Y. . · 
7.· Qn,e, ,can uo.t, cotJ~eiye ,qf, oxgaps :s:;> .delicate ,as, ,t\le gUls being able ~o. serve .as 11 

sorkof hro.o<), prmch., ap<l ,I here. is, 110, ,qt.hq; p;unplc in. the, a,nimal:serie~, o~. SU,cti, P,., cop; 
dition, althp1Jgl~ ,tln's~ :Q,rgans arG Q,~tcn the sea~ of anitqal 1 paras~tcs,; 

J:wPIJspry'1 ~. ~~~ten1c.nt 1.is .. t~llls a. cqrim;s jumble of half truths and i:ii statements 
which h;~ye since; ,bcc'n,si)0\\'~1. to, lJC\ ct;Itircly incorr<;ct.,, 

The, iutpor!.:Juq~. iJI~iJciJ\~<,l.to .1\J<f. ct,ispu~c;thqs, raisc~l was, so great that the Academy 
of scienc~11 q.t, .r~ri~ appp,iJl.l.ccl.,t~~ .qf, its .. t~Wtpbl~rs, lk ~31ai~wille and. D.umeril, a, com~ 
mittt~~ 'vit.h i~1stwdiop~ ~f?. ,GX~tninej11t9 and .. r<?port .upor~ ,the whqle ,Iflatte,t;. :this 
r~port (pc ~\lairJ,'{jlle, ,1,~2m prc.sqJ,tS,NJ.cxhaustivcrcvie~v. ,of .the early literature and 
deta i!~ certai.ll cxperjrncpt~ . pe,rf~)rmcd. hy,, th~ .._cpmmit tee. ;wi,tl! ,,q., vi~W; tQ tes~if\g. tne 
mattcr1 by,dir~ct 9\)scrv!ltiqf\. '~hese.f,xperim.ents,, while tending to confirm the earlier 
view~ pf ,Leeu,,yen)l,oe~, werc1 itisuflicj~n,t. f,or 1 ~he complete, ov.crthro~v, ()f: B.a~hk~'s 1Q)q
chidium Th.,:nry ,, ,~or, altho,ugh ,the ,r~port, .w~s; unequiv9sa~, .in. i ls, co,nclusion 1 th.fll. t,l~~ 
pq~~ryatiqi;Js nf p,IL.m!-'.r\iotg>, a,ul.\W,t;!?,.aq~ I ~he, ,!i'~iqe~,q:; ladviit~l,Ccd.,bx_ g.::l;th~.e\JimseiC.dj,d 
not j,u~t,ify ,ttt~, ,G,l,r~ehi,clim11 ,The9!Y, its lac)\, .of evidence from- originat .obseryaili)n.~--
. I .. . : . . t. 

~q1ch:;re<l, i~ nqt,e'lti\sly, r:;~mc,l.u?iYI': , Vi~.wecl;,in the. ligl)tof our present knowlcdge,,~t~·· · 
skillf.u.l ,qnd: ,log~c:;tl: n,rraignmc·nt i of Rathke,'s, ,C()fJdusions ~hov.:s clcar)y tl~e' swnt, fmm~ 
~lation. upon , ~vhi~'IJ ,the Cilpchidi~,m ,Th~qry rested,, lmt, ~t, ;w~s, 1~ot .. u,u,tij. q1f! 1 work. ,qf 
Cant?., (,I8Jf.),, ,th~~, ~he,1qgq~tiqn 1 ;»'a~ .ry11a.)Iy, .s~t ,p.t ':~~L ... 'llhis. ~uth01; ,,wqs;,a,l;>l~,, .~~ th!! 
brightly eolc;>rc,d ,qggs. .of iU!Lio, h~t.oralis ,,.~o. see, t.h~ .p!J.ssage qf, th.c eggs frpm tl~(!. pyary 1tq 
the t?Xtewal .gills. ~nd, .their denlop~ent 1 there to the, mat~trc, .gloehiclia,, ~nd , thus. Jq 
prove: be)~ond .any, doubt. tha!J .the innumerable ,lar;vre ;which ,crowded the onter gills .\yere 
the; young. p£, the· mussels in ,which they i were found. 

, ,, 1~h~ 
1
paper 1 b)'!. vpn. Baer !(,1830) anticipated, sotpe,,of Lhe. points w;hich ,Carus ,mad# 

the,mot;e clea!i,l,aml ifrotp .this ,tim~ on the, seriouS: rlifficulty1 £or: students of the embey,
olog,y1 jwas .founrl. in the fa\lure. to, secure, either,. w,ithin, the ,gills of the, .mussel,, or, upon 
removal of, the, .cm\)r,)los, to, ''"ater i, ~ln~c developmental. ,stages .• beyonrll .the, glochidium .. 
, , ... :the pqrjpq,fro.tiJ;J,,~<\f\lr;:s, paper;b,~J2) .tP.1tiW ,date qf, thG pis~Q;v;~rlX,by,L<;>ydigl(,~(i~~ 
~~ glocqjdia 1 eml:><1~~ed,. ~f!W\·#W 1(iQ.s,.of fisl~es1 ~11ows little progress toward a n1ore com-. 
plete i :jl,ccqt,V;t~ ,of, ev,e,o,. t\le. .emhryol')ic. s.tag,es., :De Quat,r~f;:J.ge,~, ~~w~w ,in .11836 p~sc.r~bed 
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the glochidium as having a very complex structure and possessing many of the organs 
of the adult mussel, made a distinctly backward step; and his account of hearts, 
stomachs, livers, intestines, and aortas, all highly developed and double in each indi
vidual, reminds one of the description of elaborate systems of organs in the infusoria 
as give~ by Ehrenberg in his monograph published during the same year. Pfeiffer (1821, 
taf. n, fig. E) was the first to observe the minute outline of the glochidium at the umbo 
of a young shell-a fact which, had it become generally known, would have saved Jacob
son his defense of the Glochidium Theory. There remained, however, the unexplained 
gap between the glochidium and such a stage of the young mussel, and this was filled 
only by Leydig's discovery of the parasitism. With the clue thus given, the stages by · · 
which the glochidium becomes the miniature adult, during the course of its parasitism, · 
were studied by Braun (1878), Schmidt (1885), Schierholz (1878 and 1888), and more 
recently by Harms (1907-1909). All of these investigators obtained their material 
in great abundance by the artificial infection of_fish with the glochidia, and in their 
several accounts the structure of the glochidium and the organogeny of the common 
European species will be found very completely given. 

Tl;le embryonic stages attracted new attention with the rise of cytological studies, 
and the paper of Flemming (1875) was exhaustive for the period in which it was written, 
although Lillie's more detailed and modern account ( 1895) of. the cell lineage and the 
formation pf the glochidium in Unio complanattts and A nodonta cataracta has repdered 
Flemming's paper of historical interest only, and has apparently left undone nothing 
of importance in a description of the early stages in these species. 

Further reference to the literature will be made as the several stages of th~ develop
ment are discussed in the species we have followed. Since an excellent summary of the 
literature, particularly that published since the paper by Carus (1832), may be found in 
the work of Harms (1909), we omit further elaboration here. The report to the Paris 
Academy (De Blainville, 1828) gives a good account of the literature for the earlier 
period, and from this we have obtained a summary of the facts in such early papers as 
have not been accessible. 

II. REPRODUCTION. 

The sexes are normally separate in the Unionid<e, but in Ancdonta imbecillis and in 
a few qther species of this genus the occurrence of hermaphroditism has been occasionally 
recorded (cf. Sterki, 1898; Ortmann, 19JI). Although in the majority of the genera 
of the Unionid<e the sexes ·are indistinguishable externally, in a {ew, notably in Lamp
silis, the shell of the female differs from that of the male in its greater convexity in front 
of the posterior ridge and in more or less well-marked differences in the posterior outline 
of the shell. In such cases the males and females may be readily assorted without 
recourse to an examination of the soft parts. 

At ovulation the eggs pass from the oviducts to the cloS:ca, and thence back into 
the suprabranchial chambers, in which they are probably fertilized by spermatozoa 
brought in by the respiratory current of water. From the suprabranchial chambers 
they are conducted directly ipto those pbrtions of the gills in which they are to remain .. 




