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GRAND CAYMAN - A NICE PLACE TO VISIT, The Yuill Log
BUT I WOULDN'T WANT TO SHELL THERE

Grand Cayman is a beautiful island which is famous for,
at least, three reasons. Unfortunately none of the three
is shelling. The three big calling cards of the islands
are: 1) the beautiful beaches and spectacular diving
conditions, 2) the turtle farm and turtle cuisine, and
3) tax evasion (of the legal, corporate type, not the
individual, illegal type).

Truthfully, my wife, my two friends and I went to the
Caymans in June principally to walk the beautiful beaches
and to escape from our children, and we succeeded in both
regards. Seven Mile Beach is increasingly attracting
hotels and condominiums, but it is far more unspoiled and
infinitely more beautiful (in my opinion) than Miami Beach.
Yet even though Seven Mile Beach is widely heralded in the
island literature, it is outshown by a number of other more
pristine but accessible beaches. My wife and I drove prob-
ably three quarters of the beach roads, and none of the
beaches could be considered shabby.

As to the cuisine, I would rate it good with spots of ex-
cellence. My three favorite eateries were: 1) The Grand
Old House (Petra Plantation) on South Church Street, 2)

Apollo II at North Side, and 3) the Lobster Pot on the
northern outskirts of George Town. The GOH offered the
best combination of ambience, quality food and reasonable
service. Apollo II was the best long-shot with an excel-
lent lobster meat salad for lunch and a beautiful view of
the Caribbean from a functional screened porch. The
Lobster Pot offered the best banana daiquiris in town, a

view of the ocean and claustrophobia if you don't like
eating in the dark. If you want something cheap, try the
Burger King at the corner of Bellaire Blvd. and Bissonnet.

Getting back to the shelling, I did have some success at
beachcombing and live collecting of typical Caribbean tidal
zone f auna--mos t ly periwinkles, littorines, muricids and
nerites. One of the most picturesque little "pocket
beaches" I have seen was Smith Cove along South Sound Road
about 5 minutes out of George Town, and just past the GOH.
The entrance is not well marked, but it is about the only
lane in the area which leads to the shore without passing
a dwelling. This beautiful little beach offers a sandy
cove flanked by rocky outcrops of ironshore (fossilized
coral and limestone). It has numerous examples of living
coral including elkhorn coral in shallow water easily
reached by wading or snorkeling. Smith Cove is almost
deserted in the morning but comes alive with local swim-
mers in the afternoon. Closer to George Town is Eden's
Rock, a shallow (10-20 ft) diving spot about 100 feet
from shore, just south of the harbor. The spot offers
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spectacular snorkeling for the novice but is part of a

marine park and is thus a "no collecting" location.

Another beach with lots of somewhat "broken" Queen Conch
beach specimens is along the Breakers. Here again, access
to the beach is not marked, but along a section where the
water is clearly visible to the south there are several
roads about 25 feet long which appear to be public access.
The conchs are readily apparent along the whole beach, but
each has an oval gash into the spire which was made so
that someone could consume the meat. I am not certain
of the particulars, but there is a bag limit to collecting
conch and there may also be a size limit. Onboard a local
day-touring boat my friends were not allowed to collect
small conchs for me but were allowed to bring back the
mature conchs once the shells had been "konked" and eaten.
My friends, who are not shellers, also brought back a beau-
tiful, mature unscathed helmet shell which the boat captain
let them keep. They did not offer to give me the shell and
for some strange, unknown reason they are still my friends.
This event follows the well documented phenomena called
"Casual Finder s--Keepers , Serious Co 1 lee tor s--Weepers . )

This seems like an appropriate place to end. In summation,
if you are going to the Caribbean primarily for a shelling
trip, you might as well pass Grand Cayman. However if you
are looking for quiet, beautiful beaches, water sports and
unsurpassed diving waters, I recommend the Caymans for a

relaxing vacation.

Richard Yuill

TV PROGRAM NOTES By Harold Harry

We hope some of our readers saw the MacNeil-Lehrer Report
on Public Television on July Fourth. That program dealt
with the discovery, excavation and significance of the
Paleoindian skeleton, thought to be 10,000 years old, found
north of Austin a few months ago. Dr. Richard Fullington,
of the Dallas Museum of Natural History, told about the
work of the Dallas shell club members, who were carefully
sifting the soil from various depths of the excavation,
looking for identifiable mollusc shells. By studying the
molluscan assemblage from the depth of the burial, and over-
lying strata, it may be possible to shed light on the climate
at the time of burial, and to discover any subsequent changes
which may have occurred.
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CLAMPIT ADVENTURES - UNION ISLAND By Lucy Clampit

Union Island? Where is that? Judging from the information
that we were able to obtain, not many people know.

Originally, we had planned to spend our vacation in the
Bahamas, but we purchased a truck. With it we got two free
tickets to anywhere Eastern Airlines flies in the Caribbean
Needless to say, we wanted to go as far as possible.

We began to search for information about good shell col-
lecting locations. During the search, we talked to Ed
Hanley in Florida. Ed has collected on many of the
Caribbean islands for his shell business. He gave us the
pros and cons of the major islands. Then, he said he had
heard that Union Island off St. Vincent was a good place to
collect. There was supposed to be a reef that was acces-
sible by foot from the beach, plus Union had a hotel and
airport

.

This sounded intriguing, so we began to gather information
about Union. We combed the Caribbean guide books at the
library and bookstores. Most books had no more than a

short paragraph. We finally purchased Fr ommer ' s Dollarwise
Guide to the Caribbean . It had over half a page of infor-
mation. I also wrote to the St. Vincent tourist office in
New York. They provided some hotel information.

Union Island is located midway between St. Vincent and
Grenada in the Grenadine Islands. The Grenadines consist
of approximately thirty small volcanic islands and rocks.
They are famous for their excellent sailing waters. Union
is one of the southern most islands under the control of
St. Vincent.

Union has three hotels. We chose the midpriced Sunny
Grenadines. Since we really didn't know what to expect,
we selected the Modified American Plan. Breakfast and din-
ner would be included with our room, and we would not have
to carry a lot of food or depend on finding places to eat.

Using the tide tables for Key West and the "Tidal Differ-
ences" pages from the tide book, we determined the best
low tide in July. We decided to leave July 8 and return
on July 13. This would put us on Union with a -0.5 mid-
morning low tide.

Armed with our little information, we went to a travel
agent. She was no help. She suggested we make our own
hotel reservations and didn't really want to get involved
in our airline problems since we would have to charter a

plane or fly local airlines from Barbados to Union.

A teacher friend who has done some travel agent work
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started to work on the airlines. Through Eastern Airlines
he was able to book us on LIAT airlines from Barbados to
St. Vincent to Union and back. It took him a couple of
months to get all of the reservations for all of the flights
We were then able to pick up our tickets from a different
travel agency.

In the meantime, we were trying to set up hotel reserva-
tions. I spent a Saturday morning trying to call. I had
the last five digits of the hotel number, and the operator
gave me the area code, but the two numbers in between were
missing. I talked to several operators with little success,
but finally I got one who had obviously dealt with other
strange requests. She put me straight through to a St.
Vincent operator who supplied the number.

Each time I tried to call the hotel, I got a bad connec-
tion. After yelling so loud they could probably hear me
without the phone, they understood that someone from Texas
wanted a double room for July 9. I then wrote and received
a prompt confirmation. At last, we were ready to o!

Our flight left Houston for Miami at 12:30 p.m. on Friday,
July 8. Since we were about an hour late leaving Miami,
we didn't arrive at our hotel on Barbados until around 10:00
p.m. The next morning we went to the airport for the 10:15
a.m. LIAT flight to St. Vincent. We should have arrived
on Union at noon. Unfortunately, bad weather moved in, and
we weren't able to leave Barbados until noon.

We knew we would miss our flight to Union, but the LIAT
employees assured us that we would be taken care of on St.
Vincent. Well, it took a long time for them to take care
of us. The LIAT agent ignored us until an Air Martinique
agent offered to help. LIAT had no more flights to Union
that day, so he transferred us to a 4:30 pm Air Martinique
flight. We wasted an afternoon in the St. Vincent airport.

About 5:00 pm we f inally arrived on Union. The owner of
the Sunny Grenadines, Mr. Mitchell, met us at the airport.
Since we weren't on the noon flight, he was meeting the
other f lights .

If you think the streets of Houston are bad, you should
see or feel the main street on Union. Thank goodness the
hotel is near the airporti

As soon as we got our luggage in the room, we headed to
the beach in front of the hotel. The tide was high, and
it would soon be dark, so we didn't expect to find much.
We picked some Lit tor ina angulif era off of the mangrove
trees and picked up a few beach shells including Ci t tar ium
pica , immature S trombus g igas , Codakia orbicularis , Ar co -

pagia f aus ta , and half of an unidentified bivalve. Tiny
black Cer i th ium covered the bottom in one spot. I also
found a few small Chitons on bottles.
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While we were checking the area around the hotel pier, a

boy asked what we were doing. When we replied that we were
looking for shells, he pointed toward the end of the island
and said we would find shells at the reef there. We deci-
ded the reef would be our destination the next day.

Dinner was delicious as were our other meals. The hotel
has its own homemade bread. We could have purchased our
lunches at the hotel, but we carried snacks since we
planned to be on the beach most of the day. We drank
the water and ate the food with no ill effects.

The room was more comfortable than we had expected. Of
course, there was no air conditioning. We did have a

small oscillating fan which did not oscillate, but the sea
breeze kept us comfortable.

The lack of window screens contributed to a mosquito pro-
blem. Our room had a little electrical device for killing
the mosquitoes. It took us a while to learn to operate it

but we slept better after we got it going.

As soon as we finished breakfast Sunday morning, we headed
in the direction the boy had indicated. We collected
Tec tar ius mur ica tus , Ner i ta versicolor , and another Ner i ta
species , Li t to r ina z iczac , Lit tor ina nebulosa , Purpura
pa tula , Leucozonia nas sa , and 'Chitons from the rocks as we
neared the reef.

The reef yielded only a few tiny shells with hermit crabs.
In the grassy area between the reef and the beach we found
an immature S trombus gigas and S t rombus raninus crawling
around. Near the beach were some small mounds of sand on
which we found trails of 01 i va reticularis and a species
of Olivel la . We saw several sand collars of some type of
moon snail, but we never found the animal. We also found
a few Vasum cap i tel Ius .

When tlie tide turned, we started back and checked the reef
again - still no results. We saw some beautiful anemovips and
small fish. I turned over some small rocks to find color-
ful starfish, a gorgeous sea hare. Col umbe 11a me rcat or ia ,

and a keyhole limpet. There were many small holes where
we felt bivalves were hiding, but the rocks and rubble
made digging very difficult, so we finally gave up. Jerry
plucked some orange Li t tor ina angul i f e ra from the mangroves-

When we returned to the hotel, Mrs. Mitchell, the owner's
wife, gave us another Vasum capitellus collected by fisher-
men on a reef.

We had planned to spend the afternoon snorkeling, but the
weather changed our plans. A gale moved over the island.
We had to be content with spending most of the afternoon
in our room. By late afternoon, the wind calmed some, but
the water was still rough. We decided to explore the island.
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We walked around to the airport on the beach. Mounds of
old S trombus g igas shells that the fishermen had caught
were piled around the harbor. As we climbed over some
rocks, we found more periwinkles and nerites.

The island is small, and we were told we could reach the
opposite side by walking on the road. Unfortunately, we
didn't have time to try it.

Mrs. Mitchell is head of the local school. She let two
boys out of school on Monday to help us collect. The boys
insisted we go back to the same reef.

As we neared the reef, we found more of the same things
we had found the day before. This time we continued far-
ther down the beach. Jerry found a Voluta musica with
a hermit crab. In the meantime the boys brought me a live
V. musica . This is one of Jerry's favorite shells, so we
became very excited. The four of us picked up several. I

found a very old triton shell and asked the boys if they
knew where to find them alive. They said we could find
them on the airport reef. Unfortunately, we never made it
there

.

While we were walking around some mangroves, the boys
spotted a snake in the trees. Since the tide was beginning
to turn, this seemed like a good time to start back. We
picked up a few Oliva reticularis in trails on the beach
and a few more music volutes.

VJhen we got back to the hotel, the boys went to eat lunch.
After lunch they came back with a few cleaned St rombus
gal lus and a golden colored triton in poor condition. The
shells had been collected in the fishing nets. We pur-
chased the shells and told the boys we would be interested
in having some more.

For the afternoon we rented a boat and went over to Palm
(Prune) Island to do some snorkeling. We found a few
beach shells including a cowrie, and we found a couple of
live Thais on the rocks. It was not a successful trip.

Back at the hotel we paid the boys for their services, and
they left. We decided to relax at the bar with a rum punch.
In a few minutes one of the boys was back with more S t r ombu s

gal lus in even better condition than the ones he had brought
earlier. We bought them fast.

Our flight was to leave at 8:30 the next morning, so we
started packing. We splurged on dinner and had lobster
(it cost extra) to celebrate a short but fun and success-
ful tr ip .

Early the next morning the waiter showed up at our door
with three more S t rombus g al lus to sell. Mr. Mitchell took
us to the airport, and we reluctantly left for St. Vincent.
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Fig. 1 Voluta musica Linne, 1758 collected by Lucy and
Jerry Clampit at Union Island in the Caribbean.

Fig. 2 Some of the beautiful S trombus gallus Linne, 1758

bought by Lucy and Jerry Clampit at Union Island from the

natives are shown above. None were brought in to the

Clampits alive, but they must be there! They did not find

any themselves.
Photos by the Clampits
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We feel that there are many more shells around Union than
we found. Mrs. Mitchell showed us beach specimens of
cones and cowries. She said Mur ex sometimes come up in
the fishing nets. I plan to keep in touch with her and
hope she will send me other shells. I will let you know
if anything exciting shows up.

For anyone planning a trip to Union we have a few recom-
mendations. Try to stay a little longer than we did.
Unless you have a lot of time, consider chartering a

flight from Barbados to Union. Take your own snorkeling
equipment. Diving is available at the Anchorage Yacht
Club hotel on Union and on Palm Island. Have some local
currency (Eastern Caribbean Dollars). You will have to
pay to use the airport unless you stay at the Yacht Club.
Take insect repellent. Above all, plan to relax and enjoy
your visit for it is a beautiful and pleasant place to go.
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SEARCH AND SEIZURE By Constance Boone

This issue is filled with reports of collecting and vaca-
tion trips made by members this summer. My inclination is

to report on my adventures also, because there are some good
memories of summer collecting on the Pacific Northwest Coast
during the annual meeting of the American Malacological Union.
There are also fine, fun hours connected with dredging and
visiting Friday Harbor of the San Juan Islands in the Puget
Sound area, a bonus week end after the AMU meeting.

You will have to hear about these in a later issue.

I think I would be remiss if I did not at least attempt to
make some report for the record of what happened on our
beaches when Alicia tore through the area in August.

When I went to Australia in September people everywhere
wanted to know about Alicia. The shellers, naturally,
wanted to know if lots of shells were tossed up on the
beaches

.

Now that is an interesting question. Were there big depo-
sits of shells anywhere after Alicia?

Alicia roared in through San Luis Pass, Galveston Island,
Texas on Thursday morning, August 18, 1983, making landfall
with sustained winds of 115 miles per hour. It headed up
through Galveston West Bay through west of downtown Houston
(actually the eye passed over Merle Kleb's house, she says)
and clobbered homes, messed up utility lines and destroyed
communications. Trees were tossed around like match sticks.

We are sorry to report to you that Bob and Felicia Deas,
club members who own Coastal Creations at Sea Isle, Galveston,
had extensive damage to their shop and lost 50% of their in-
ventory. They had an estimated $10,000 damage to their home,
had no electricity for two weeks and still have no telephone
service. They have relocated their shop. Coastal Creations,
to Jamaica Beach. It is expected to be open October 15.

The beach homes from Jamaica Beach to San Luis Pass, Galves-
ton Island, and many on the Surfside Beach at Freeport, took
a beating. Many were leveled to kindling. The tides flooded
in across the barrier islands. There has been erosion to 75
feet of some beach areas.

Yet, those I know who were allowed in to check out their
property in this area report to me that the beaches were
swept clean. There were no racks of shells.

I have asked: Why not?

11
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I do not have an answer. Maybe it was because of the way
the hurricane approached land. Maybe it was because it
entered land, more or less, through San Luis Pass and
headed across the bay to land. Maybe what shells were
tossed in on waves went all across the island.

We have had other hurricanes and much lesser storms which
brought in huge amounts of shells. However, this is not
the first one we can report when few shells were deposited
ashore. Beulah, one of the most devastating storms to hit
the Texas coast, swept inland at South Padre Island in 1967
and did not leave many shells. Carla, however, dumped thous
ands of shells up and down the coast from Sabine to Corpus
Christi, at least.

If anyone has a report to add to this, just send it along
for our next issue.

**************

Dorothy and John Arrington are having a ball with their
new salt water aquariums. She needs some help in raising
the baby marginellas she has discovered in a new tank.
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**************

Shell of the Show from the Caribbean at the Jacksonville
Shell Club shell show in July was awarded Charlotte and Vic
Lloyd for Panopea b i t runca ta . I am curious about the "Carib
bean" locality, but this is the way it is listed in the re-
port in the Jacksonville Shell Club's newsletter.

**************
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The Boston Malacological Club, the second oldest shell
club in America, founded in 1910, has a new logo very
similar to the one adopted by our club. It is a round
logo featuring Epitonium championi Clench and Turner,
1952, found from Massachusetts to South Carolina, accord-

ing to American Seashells . Both Drs . Clench and Turner
are active members of that club.

IN MEMORIAM

Our long-time member, Betty Allen (Mrs. Lawrence K. Allen),
of Port Isabel, Texas, died of cancer on September 10, 1983
at the age of 71.

For many years Betty operated the Shop of the Seven Seas
at Port Isabel. This was sold last year but is still being
operated at the same location. During the years of her
active participation in operation of this combination shell
shop and gift store, Betty helped many members learn about
Texas shells which she had in abundance from shrimpers
operating off Brownsville. Her interest in shells grew
in earlier years when she managed a shrimp and fish busi-
ness .

Betty was avidly interested in Murex and bivalves. Access
to material from the Gulf of Mexico prompted her in the
1950's and 1960's to correspond with such professionals
as Dr. W. J. Clench of Harvard who was producing Monographs
in a continuing series, Johnsonia . He later sent a grad-
uate student, T. E. Pulley to visit Betty to check on Gulf
of Mexico mollusks since his PHD thesis was to cover bi-
valves from this area. A long friendship began.

Betty was co-founder of the South Padre Island Shell Club
in 1959 and served as president and also acted as chairman
of the shell shows from 1960 through 1970. She was also
active in local garden club shows as she loved flowers and
plants. Her other interests included a love of all animals
and the study of other cultures, prompting her to visit
zoos and museums on travels. She was a born collector. In
addition to shells, she collected coins and stamps at one
time and loved manmade snails and dragons.

13
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Betty Allen was an avid collector of current literature
on mollusks. The Houston Conchology Society has voted to
add a book in her memory to our library.

Betty Allen was my very good friend. I will miss talking
shells with her until the wee hours of a morning. I will
miss bringing her a new shell and seeing her eyes light
up and I will miss seeing her joy at finding a new or

bigger shell for her collection during shopping expeditions
I will miss her, most of all, as a thoughtful, loving woman
who was able to allow me into her life more fully than she
was able to allow many others.

Constance Boone
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PAPUA NEW GUINEA By Cynthia Biasca

It sounded like the end of the world and it drew me like
a magnet when I read that the University of California,
under its University Research Expeditions Program (UREP)

,

was planning a summer project on Shell Evolution in Papua
New Guinea. I thought some of my friends would be inter-
ested as well and eventually four of us applied together.
Thus it was that on July 1 Bill Keeler, former HCS member,
Mary Ann Curtis, Helen Cornellisson , and I, all current
HCS members, left San Francisco for Port Moresby, P. N. G.

We were joined there by two other workers and our two lead-
ers. Dr. Philip Signor, a geologist from UC Davis, and
Ken Severin, his assistant, also from Davis.

We eight composed the team for Session I, which lasted
almost 3 weeks. (Session II was to follow, with a new
group of workers.) Our living and working quarters were
on Motopore Island, a 700 yd. by 200 yd. island in Bootless
Bay, about 15 miles from Port Moresby by car, and then
about 15 minutes by motor boat. The island, resembling a

whale, rose steeply on 3 sides to a maximum of about 200
yds. and only on one end was there a flat area where the
few buildings stood: our new dorm building, an older dorm
building with a dry lab at one end, a wet lab with big salt
water tanks, the bungalow where the director of the Motopore
Research Center often stayed, and a hut where a native on
the staff of the U. of PNG lived with his family.

Our dorm, like a Galveston beach house, was elevated on
cement posts. There was a central room, divided infor-
mally into a dining room and a lounge. Off it was a narrow
kitchen, barely big enough for two, with a 4 burner propane
stove, a tiny broiler which we used in making cheese sand-
wiches, a double sink, cupboards with some shelf space un-
derneath, and a kerosene refrigerator. Behind the old dorm
was a kerosene freezer. At each end of our building, off
the main room, were the men's and women's dorms, consisting
of 3 small rooms, each with a bunk bed, and a bathroom.
Only the bathrooms had doors. With its many- louvered win-
dows, the building was light and airy - sometimes in the
afternoon when the wind came up strongly we had to close
most of the louvers to keep everything from blowing away.

Interestingly, though P. N. G. is very close to the equator,
the temperature was comfortably in the 70's and 80's, it
being their winter season. The dry season had begun short-
ly before we arrived so the air was seldom humid and the
offshore breezes brought a cooling effect. In fact, I was
chilly at night without a blanket and slept with my bath-
robe on .

The eight of us were divided into teams of two, each team
being responsible for cooking the meals and cleaning up
for one day in rotation. We had menus, but were free to
substitute or adapt, which we did frequently. The place
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was equipped with the bare minimum of necessary pans, no
serving dishes at all, enough plates but not enough soup
dishes, no coffee pot, no potato peeler, dull knives, juice
glasses that broke for no reason, etc. But we coped. We
made coffee by pouring boiling water over the grounds and
straining the brew into cups; we concocted one dish meals
that could never be duplicated but tasted good to hungry
shellers and snorkelers. Our staples were brown rice,
macaroni and noodles, with some canned vegetables and
fruits, a few spices. We had fresh papaya and bananas,
onions, green beans, and "greens" which were so strong
when we cooked them that hardly anyone ate them. Meat
varied widely in flavor; the hamburger was all right,
steaks were terrible once and adequate another time, and
we had tinfish (tuna) and canned corn beef to use in in-
genious ways. Eggs were a breakfast staple, along with
delicious granola from Australia. We drank diluted fruit
concentrate; orange mango was best, and a green concentrate,
immediately dubbed "green slime^" was the worst.

Our information packet from UREP mentioned the hazards of
salt water crocodiles, sharks, and poisonous jellyfish,
but like the requirement to bring rain gear, this was
inaccurate. We never saw a hazardous sea creature except
for a shy lion fish or two. What were abundant in the off-
shore waters were sea cucumbers, dozens of species of all
sizes, colors and patterns. It was an amazing array.

Motopore is surrounded by a reef and has several dif
habitats -sand, sand and grass, mangroves, rocky ar
and the reef itself, some of which is exposed at low
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Phil's goal was to find 200 species by the end of our
session but we actually collected about 250. While the
6 of us collected shells in the customary way, looking for
trails, turning over rocks and coral, looking in rock crev-
ices, and in the grasses, on soft coral, on rubble and on
mangroves, Phil and Ken used Scuba gear to sift through
sand at 30 to 50 feet with a sifter and my hand dredge. It

was tiring and tedious work but they added at least 5
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species in this way, possibly even including some new
d is cover ies

.

Directly in front of our dorm was a large sand spit that
was uncovered at each low tide. No matter where else we
shelled that day, we always spent some time wandering over
the spit because it was rich with gastropods. Here I

found the only two live Casmar ia e r inaceu s (Linne) we
collected and Bill found an Architectonica pe rsp e c tiv a

(Linne). Terebras, moon shells, strombs and ceriths were
numerous there.

In some cases we found only one or two specimens of a

species, some were fairly plentiful, and others were so
numerous we had to stop collecting very quickly, such as
Lamb is lamb is (Linne) , S trombus luhuanu s L. and S t r ombus
g ibberulus gibbosu s (Roeding) .

One of the frustrating aspects of our collecting was that
all the shells we gathered from Motopore's waters and shore
belonged to the project. Because it was a Marine Reserve,
we were not allowed to do any collecting for ourselves, no
matter how numerous the shells. It was a bittersweet ex-
perience to find a shell one had never collected live be-
fore, only to realize it must be turned over to the project.

We did have one opportunity to collect for ourselves. Fur-
ther out in Bootless Bay is an even smaller, uninhabited
island called Lion Island which has a flat reef area that
is exposed at very low tide. We had collected there one
day for the project and found a good selection of species.
Since it was not a part of the Reserve, Phil and Ken dropped
us off there one afternoon to collect for ourselves. (I

kept wishing we hadn't been so thorough the first timel)

Bill and I mad e up the team that identif led the she lis.
We had a microscope but only two sources to use. Hinton ' s

Shells of New Guinea and the Central Ind o-Paci f ic and
Cernohor sky '

s

Marine Shells o f the Pacif ic in 3 volumes .

They we re adeq uate for the ob vious shell s but noL for prob-
lem or unusual ones , includin g some of the shell s ob t ai ned
by hand s i f t in g in deeper waters. These will have to be
identified here in the States when Phil brings b ack the
specimens from both sessions. He has as ked Bill and me to
continue with identification , using the library and shell
collection at the California Academy of Sciences where Bill
works a s a vo lunteer in the Mo 1 lusca de par tmen t E V e n t u -

ally, a complete listing of a 11 the species coll ec t ed at
Mo topore will be pub lished an d half the shells. with iden-
tification, wi 11 be re turned to the U. o f PNG.

It was a most interesting experience for all of us and one
I wouldn't have missed for the world.
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Fig. 1 The research station, with sand flats at low tide
at Motopore Island, Papua New Guinea, where several HCS
members participated in a project sponsored by the Uni-
versity of California.

Fig. 2 One of the animals that fascinated photographer
Helen Cornellisson was the Lima shown abovs. Tentacles
were red .
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FACTS AND FIGURES FROM HELEN CORNELLISSON ON MOTOPORE

The Research Expeditions Program to Motopore, New Guinea,
sponsored by the University of California, was designed
to study the burrowing cycles of T^e rebra .

Each Terebr

a

found was measured for length and circum-
ference. Terebras were placed in a glass container half
full of sand and filled with sea water. They were placed
aperture up. Each time a Terebr a made a move this move
was counted. Turning over was counted number one. Each
time a move was made into the sand to burrow there was
another count. Helen says you could really see each move.
Most of the species were in the three-to-five-inch cate-
gory. Approximately twenty-five species were checked,
Helen thinks

.

The participants on this experiment watched the Te r eb ra
several days, one person several hours at a time. Differ-
ent Terebra were entered in the container from time to time.

While the leaders on this project had other experiments,
the Terebra experiment and later the general collection of
mollusks were the. only ones the volunteer participants
were involved with.

However, Motopore's research station is maintained by the
University of Papua New Guinea, and Helen found the continu-
ing study of Tr idacna fascinating. There were eight holding
tanks with different kinds and sizes of Tr idacna . Repro-
duction and growth studies were continuing. Tridacna form
a major source of food in that area.

The volunteer participants had not been told to bring
collecting equipment, but the shellers came prepared and
were able to help the general collecting project begun
when the leaders found they were able shellers. The
collection made will be a dry collection. Each day after
collecting, the volunteers were told if they had enough of
a certain species, such as Lambis which was abundant.
Most. of the collection was made by walking out on the sand
flats in front of the research station, an expanse of some
fifty yards at low tide, Helen says. They did rock turning
and much snorkeling. Only the leaders did Scuba, and only
the leaders collected at night.

At the time of application, a volunteer applicant was re-
quired to send in $200.00. This was returned if one was not
accepted. If you were accepted and later decided not to go,
the money was not returned but was considered a donation to
the program .

The application did not state that you would not be allowed
to collect for yourself. Only when you were accepted were
the volunteers told they could not collect shells or any
other objects on the island. There was no restriction on
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photography

.

The total fee to the University of California was $1125.00.
This amount and the airfare would be tax deductible if the
participant went to the island directly and returned from
there directly. Other stops for collecting, sightseeing,
etc., were considered extra and then part of the total air-
fare would not be deductible.

A new brochure is out on the winter, 1983, and 1984 summer
research expeditions. If you are interested, write Univer-
sity Research Expeditions Program, University of California,
Berkeley, CA. 94720. The only one noted which concerns
shells is one to Moorea, titled "The Moon and Mother of
Pearl," a study of the influence of lunar cycles on the
reproductive behavior of Trochus nilo t icus , the top shell
which is a major source for mother of pearl. This would
be in the summer of 1984.

Fig. 1 A huge Tr idacna is shown in one of the holding
tanks at Motopore Island, at the Papua New Guinea Research
Station, photographed by Cynthia Biasca.
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A PRIZE OF A COCKLE By Cynthia Biasca

Around Motopore Island in Papua New Guinea were sand bars
and sandy areas exposed at low tide. Many of the sandy
areas were uneven because numerous sea cucumbers had built
hillocks throughout the sand.

Our leader, Phil Signor, had become interested in the heart
cockle , Cor culum cardissa Linne, because its mantle contains
algae that manufacture chlorophyll. Since that process re-
quires sunlight, he predicted that the shell must live close
to the surface of the water, probably in tidal zones. He
had found very little scientific literature on this parti-
cular shell and what there was didn't help much.

Phil thought the waters around Motopore provided a likely
habitat for the cockle but he searched in vain for several
days. Therefore, after showing everyone a picture of the
cockle and discussing where it might be found, he offered
a bottle of booze to the first person to find a live
Cor culum

,

asking us to note carefully where it was found.

A few days later, at an especially low tide, some of us were
out in front of the lab on the exposed bay. I wandered out
almost to the tide line, an area usually under water during
normal low tides, and spotted something sitting on a sand
mound. Sure enough, there was a heart cocklel I grabbed
the shell, asked Helen Cornellisson to stand by the mound
to mark the spot, and dashed back to the lab, screaming all
the v;ay for Phil. He must have thought I had been attacked
by a shark but I assured him I was all right and asked him
to close his eyes. Then I put the shell into his hand. His
delight was manifest - here was a live Cor culum cardxssa ,

resting, as he expected, flat on the mount where the sun
could shine on its surface, and the mound was carefully
marked by Helen's position.

Immediately everyone congregated at the site and every mound
was examined over a wide area. No other cockle was found.
Day after day we looked, here and other places, but "Corky"
turned out to be the one and only specimen found during our
stay. It had a place of honor in one of the tanks and was
still alive when I left.

Phil was more frustrated than ever. He had to buy me a

bottle of Scotch, but the breakthrough discovery of Co r cu lum
habitat still eluded him. He said he learned something from
the experience, however; next time he would offer a prize
for the second shell found'.
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Fig. 1 Corculum cardissa (Llnne, 1758), anterior end
and posterior end views, held by Cynthia Biasca who found
the prize which won a prize on the research expedition to

Motopore Island in Papua New Guinea.

Photo by William Keeler
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NOTES ON THE FLESH-EATING LAND SNAIL, EUGLANDINA ROSEA
IN TEXAS, AND ITS FEEDING HABITS

By

Haro Id W . Harry
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The species of Euglandina are carnivorous, feeding in
nature on other species of land snails. Most land snails,
in their native haunts, are browsers, feeding on fungi and
algae which grow on the surface of live or decaying vege-
tation and on rocks, occasionally eating the decaying plant
material itself; only rarely do they attack vascular green
plants, and then chiefly in unusual circumstances, such as
when they are introduced into habitats foreign to them, or
they are kept in captivity.

I first collected E. rosea at Grande Isle and Baton Rouge,
Louisiana, in 1939-1941. It was easily kept alive in a

terrarium made from an old 5 gallon aquarium which had a

cracked glass; an inch or so of moist leafmold furnished
the substrate, and a sheet of glass covered the tank to
prevent excape. The snails were inactive, spending most
of their time withdrawn into the shell. Mostly they were
nocturnal, emerging only when temperature and humidity were
right, and they were hungry. Withdrawn snails could be
activated by dipping them into water for a few seconds,
whereupon they would extend, and crawl about looking for
food. In Louisiana I fed them very small snails, such as
pupilllds, and juveniles of larger snails, less than 3 mm
long; these were eaten in one gulp, and one could see the
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dark food mass pass quickly along the extended body (through
the esophagus), until it disappeared under the margin of
the shell's aperture. Larger snails of 10-25 mm diameter,
were first attacked by biting their exposed bodies, which
caused them to contract into their shells. Whereupon
Euglandina stuck its head into the aperture of the victim
and proceeded to eat its hapless prey. This snail everts
the anterior end of the body, forming a short, narrow pro-
boscis, when it bites; such a modification allows it to
reach farther into the coils of a victim than it could
otherwise. Besides the usual two pairs of tentacles charac-
teristic of all land pulmonates ( S ty lommatopho ra) , snails
of this genus have the upper lip drawn out laterally, into
tentacle-like processes resembling moustaches.

On several occasions, twenty years ago, I found live E^.

rosea in my yard in Bellaire, Texas. Possibly these came
in on plants bought at a local nursery, which in turn had
come from Louisiana, for a careful search revealed no more
than the few snails found during a few months, nor have
any been seen since. But a few weeks ago, I saw a live
specimen on display at the Brazosport Museum at Lake Jack-
son, Texas, and I was reminded that the forest type in
that area, as well as live oak hammocks near Orange, Texas,
resembled the types of situations in which I had collected
E. rosea in Louisiana.

I kept the specimens I found in my yard 20 years ago in a

pint jar, with crumpled paper towel for hiding (they did
not eat it, contrary to what herbivorous land snails would
do), and the top covered with a hankerchief (for air inter-
change), fastened in place with a rubber band. Occasionally
I would take them out, wet them and feed them. Since I was
studying freshwater snails at the time, I tried specimens
of a planorbid, Taphius glabra tus , of a colony from Puerto
Rico, and was surprised to see that E^. rosea ate them
readily. There were no large shelled snails in my yard,
although the slugs, Limax margina tus and L. f lavus were
present, and accepted by the Euglandina . However, I won-
dered whether these snails might eat other invertebrates
as well as molluscs, so I tried terrestrial isopods (the
common "pill bugs"), the large flatworm, Bipal ium kewens is ,

and earthworms, all without success. Yet the fact that
they would eat planorbid snails - a source of food with
which they never came in contact in nature - led me to try
other molluscs of non- terres trial habitats. Surprisingly,
I found they would eat the flesh of freshwater mussels
(unionids), also fresh oysters (both deshelled), and even
fresh squid, but they disdained fresh shrimp and raw chicken
liver

.

Fullington and Pratt (1974:23) noted that several polygrid
and bulimuloid snails were accepted by captive specimens
of the native Texan snail, Eug landina s ing ley an a , but they
refused the zonitid snail, Mesomphiy fr lab ills and the enJo-
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Thus, many questions are raised: is there a
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by each? Do snails of this family ever bore
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Fig. 1 Eug landina rosea from Baton Rouge, La.
50 mm . hieh

.

About

Fig. 2. Sketch of the animal of E rosea

27



TEXAS CONCHOLOGIST Vol. XX, No. 1, October, 1983

nONOGRAPH By H. Ode

DISTRIBUTION AND RECORDS OF THE MARINE MOLLUSCA IN
THE NORTHWEST GULF OF MEXICO

(A Continuing Monograph)

Family COLUMBELLIDAE Swainson, 1840

This worldwide family is represented by several genera and
many species in offshore Texas waters. In our first dis-
cussion we will treat two of the lesser known genera for
Texas: Nassarina - and Cosmioconcha , both of which are quite
widespread in dredged material but which are never found
in beachdrift. Also will be discussed the genera Mi trella
and Columbella .

Nassarina Dall, 1889

In Texas offshore waters lives only one species. It shows
a surprising similarity with species usually placed in the
genus Nannodiella of the TURRIDAE. The outer sculpture of
Nassarina glyp t

a

and some Nannodiel la is so similar that
there is in my opinion ample reason to investigate these
assignments very closely. There exists however some diff-
erence between the shape of the protoconch, which for
Nannodiella shows a keel on its last whorl in one species
and a somewhat globular, minute tip in another. In parti-
cular, the remarkable correspondence of the color pattern
of glyp ta - a broad white band around the whorl - with
that of Nannodiella is striking.

60. Nassarina glyp ta (Bush, 1885)

This species is one of those of which the range
is given as North Carolina to the Gulf of Mexico.
Many of those do not live in southern Florida and
a large number of them have been discovered to
be quite common in the western part of the Gulf
of Mexico. N^. g lyp ta was originally described
from that part of its range where it is not most
abundant. In Texas offshore waters it is ex-
tremely widespread. In the survey collection of
the HMNS are no less than 64 lots, many of over
100 specimens of which 17 contain live collected
material. Abbott's (1974, page 201) description
covers the species quite well, but he fails to
mention the occurrence of two characteristic
color forms: one is almost even tan brown, whereas
the other shows a broad white band, bordered by
darker brown. Both forms are quite common in off-
shore Texas waters. Dall mentions the latter form
in his description of Nassarina bush iae (Blake
Reports, page 182). I suspect that bush iae is
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merely a deep water form of g lyp ta

Records HMNS Survey Collection: 64 lots
17 contain live collected material.

Depth range: 10-70 fms ; live 23-30 fms.
Maximum size: 5.8 mm.

o f wh i ch

Cosmioconcha Dall, 1913

Two species of this genus live in Texas offshore waters
in completely different environments. Both conform quite
well with the brief characterization given by Abbott (1974,
page 197). In our previous reports (see T exas Concho logis t

Vol. IX, page 67), we have some of those lots reported as
Amphissa sp. This is definitely in error. In one of the
species the spiral indentation below the suture is quite
obvious, in the other it is not present.

61. Cosmioconcha calliglypta (Dall and Simpson, 1901)

We possess a large number of lots of this attrac-
tive shell, but live material is not common. The
early whorls carry some well developed vertical
costae, but when the shell gets full grown these
disappear and the whorl becomes smooth. The spi-
ral indentation below the suture continues how-
ever and also the straie on the base.

Records HMNS Survey Collection: 69 lots, of which
5 contain live collected material.

Depth range: 4-70 fms; live 4-38 fms.
Geographical range: Key West, Florida; Texas; Puerto

Rico (Abott, 1974).
Maximum size: 14.2 mm.

62. Cosmioconcha ni tens (C. B. Adams, 1850)

This species lives exclusively on the coral reefs,
in contrast to C^. calliglypta which lives on
sandy and shelly bottoms. It does not have the
subsutural groove, and in every respect conforms
with the figure in Abbott, 1974, page 197 and the
description as given by Clench and Turner in
Occassional Papers on Mullusks, Vol. 1, No. 15,
p. 316, pit 39, fig. 17. The apex of this species
is in our area of a reddish color. Earlier we
have reported it as Nit ide 11a sp. A. (T exas
Conchologis

t

, Vol. IX).

Records HMNS Survey Collection: 7 lots, no live
material but some rather fresh shells.

Depth range: 13-28 fms.; no live material.
Geographical range: Cuba to Puerto Rico; Central

America (from Abbot).
Maximum size: 8.2 mm.
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Fig. 1 Nassar ina glyp ta (Bush, 1885) 4.92 mm., dredged
by Dr. T. E. Pulley and Paul McGee , in 30-40 fms. at
Stetson Bank, 74 miles SSE of Galveston, Texas, in 1963

Fig. 2 M i t r e 1 1 a multilineata (Dall, 1889), 4 mm., taken
in bottom dive sample from off Matagorda Peninsula by
Harold Geis in September, 1967.
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Columbe 11a lamarck, 1799

This genus lives only on the offshore coral reefs, where
it is rare. In the survey collection there is only a sin-
gle lot of the common West Indian species C. me rcatoria .

6 3 . Co lumbe 11a me rcato r

i

a (Linne, 1758)

One single lot of 35 specimens from the Flower
Gardens .

Records HMNS : 1 lot, no live material.
Depth range: 13-16 f ms

.

Geographical range: From northwest Florida, West
Indies to Brazil (Abbott, 1974).

Maximum size: 18mra.

Mitrella Risso, 1826

64 Mitrella lunata (Say, 1826)
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Records HMNS Survey Collection: 38 lots of which 25
contain live collected material.

Depth range: 0-7 f ms ; live 0-4 fms .

Geographical range: Massachusetts to Florida; Texas;
Brazil (Abbott , 1974) .

Maximum size: 4.6 mm. Abbott cited up to 1/4 inch
and Andrews cites 5 mm. In our extensive mater-
ial no such large shells occur. Most are full
grown well below 4.2 ram.

65. Mitrella multilineata (Dall, 1889)

In the past I have reported this species as
As ty r is duclosiana , ( Texas Concho logis t , Vol. IX,
No. 3, page 67, (No. 338) and I am not sure that
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Records HMNS Survey Collection: 69 lots of which
41 contain live collected material.

Depth range: 0-45 fms ; live 0-32 fms .
, but mostly

between 7-26 f ms

.

Geographical range: Chesapeake Bay to Florida Keys;
Gulf of Mexico (Abbott, 1974).

Maximum size: 3.9 mm.

*********** >'C*5V

CORRECTIONS TO "SOME REFLECTIONS ON TAXONOMY" BY HELMER Od6
Texas Conchologist Vol. XIX, No. 4, July, 1983

Page 103, paragraph 5, line 3: suberos trophic should be
heteros trophic.

Page 104, paragraph 2, line Montague should be Montagu.

Page 105, paragraph 4, line 3: should be I'namely, if we
could follow for some organism the entire development
from the Cambrian to the present, one would see, etc".

Page 106, paragrap- :, line 4: should be .'.'of a nearby star,
or the collision of the earth with a cosmic"..

Page 107, paragraph 2, line 8: fossil s should be fossile s .

Page 107, paragraph 3, line 9: should be "Bartsch coined
for most of these species new names".

Page 108, line 12: should be "a page in dif f icul t- to-ob tain
j ournals .

"
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TEXAS LAWS ON CLAMMING By Thomas E. Yancey

In both the salt-water fishing guide and fresh-water fishing guide
for the State of Texas, there is a clause which says: "Mussels, clams
and naiads License: $20.00. Required for any person who takes raussels,

clams or naiads or their shells from the public waters of the state.
An additional $A5,00 fee is required for using a dredge."

A call to the state Fish & Wildlife Department revealed that the law
is considered valid by the department but is troublesome because it Is
general and covers many situations that they do not care to be Involved
in. As written, any one of us who picks up a clam or clam shell, any-
where on salt or fresh waters governed by state and game laws must
have the $20 license. The law makes no distinction between live clams
and beach-worn clam shells, between small versus large, amount of shell
collected, or commercial significance versus insignificance of clams.
It would apply to the Introduced river clam Corblcula f lumlnea and the
abundant small Donax variabilis as well as to Mercenaria camj?echlensl3 ,

and to beach shells picked up on the Galveston beaches as much as to

fresh-water clams in the rivers of Texas. As shellers, wc have no
doubt been violating state law every time we have gone to the beach,
and many thousands of people must do the same every day throughout the
state when they take even a fragment of a clam shell from state waters.

Being intrigued by this $20 license law, I wrote a letter to the
Director of Law Enforcement at the Texas Fish and Wildlife Department,
asking for comments on several detailed questions, I received a phone
call in return and learned that the law is an old one (from about 1910),
but has been enforced a few tiroes in recent years. In cases involving
people obtaining clams, for use of the clam shell, in some of the reser-
voirs on the Brazos River. To th€ best of the director's knowledge, the
law has never been enforced for persons taking clams or clam shells
from coastal areas, but it could be enforced if the department sees a

need for doing so. In that case they would have to develop some addi-
tional guidelines. My impression is that the law would be applied for

activities involving the gathering of clams or clam shell for commercial
use or if a sport fishery develops for them. What is not clear is how
the law would be enforced for persons gathering shells for use in shell
crafts, or persons gathering a bucket or two of clams for clam chowder,

or those lucky persons who come across a large number of fresh-dead
clam shells and cannot resist collecting a large bag full.

If clam collecting poses a problem in maintaining stocks of clams that

might have commercial or sport fishery potential (such as Mercenaria) ,

the law would probably be Invoked for coastal regions.

Oysters are not covered by this part of the law, since more specific

regulations apply to those bivalves. However, the oyster clause is

much more generous, requiring only an $8 general fishing license, and

only a $10 fee for an oyster dredge (as opposed to the $A5 general

dredge fee) . Thus the most commercially valuable clam requires the

lowest cost license.

By using the term naiad, the law potentially applies to collecting

aquatic plants of the family Naladaceae and to naiad larvae of aquatic
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insects, such as the hellgrammite (an excellent fish bait), as well as

fresh-water mussels, but I was told the department specifically excludes
the non-clam groups from consideration. Gastropods and other molluscs
are apparently not covered by fish and game laws.

It is not clear if the age provisions that apply to the general fishing
license (license not required for persons under 17 or over 65) apply to

the "mussels, clam, and naiads" license as well, since the clause reads
"required for any person".

To stay within the law, we would need to obtain either the $20 clam
license (even for beach shells) or obtain a special collecting permit
issued to qualified groups or institutions. Neither is easy to do.

The $20 license is not sold in my area, not even in the local Fish &

Wildlife office, and would need to be obtained through the Austin office

of the department. Fish and Wildlife does not want to be burdened with
having to deal with requests for special collecting permits from indi'-

viduals or small groups, so they issue general collecting permits to

institutions, with the understanding that members are thereby granted
collecting privileges. If you work for or are associated with an edu-
cational institution, the chances are that you are covered by one of

these permits, but it is not clear if clams collected for hobby pur-
poses would be covered by such a permit. The best way to legitimize
our collecting activities would be to obtain a collecting permit from
Fish & Wildlife for the Houston Conchology Society as a group. Perhaps
the HCS has an association with the Houston Museum of Natural Science
that would extend collecting permit coverage to the HCS and its members.
This is not a major problem to shell collectors at the present time,

since the law is not currently enforced, but it could be enforced in

the future, and we should be prepared. The only other alternative is

to stop collecting clams and clam shells (except oysters) . Fish &

Wildlife has made some efforts to have the law modified or repealed in

recent years, but the state Legislature has not considered action on

the proposal because of its low priority. It would be wise to pass
along comments on this law to the Fish & Wildlife Department and to

your state legislator.
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ANOTHER VIEW OF CAYMAN By Dorothy Arrington

Cayman is a fun place to visit - if you do not need night life and
excitement. It is strictly a water-sports paradise. The natives
are the nicest, most polite people you would want to meet. Every-
thing is very expensive, our dollar is worth 80 cents Cayman money.

The cheapest and easiest way to go is round trip from Houston, If you
try to vary schedule (as we did - stopping in Florida for one week)
it fouls them up. We were quoted three different prices (same airline);
it would have been cheaper to return to Houston, then proceed to Cayman.

We were in Cayman November, 1982 and returned with Grandson David
Schaezler in July, 1983. Both times we stayed at Cayman Kai on the
north side of the island. The grounds are huge, beautifully land-
scaped with tropical plants, one story villas with "funny" white
roofs (they are used to collect water). The villas are individually
owned. We had one with two bedrooms, to baths, kitchen, two screened
porches, ceiling fans (no A. C), daily maid service. Other units
have one bedroom, one bath, two porches. All have hammocks, all over-
look the beach.

At Cayman Kai the "wall" where all divers go (coral reef) is close in.

You have a short distance where the water is deep, then you are in

shallow water with all the coral and beautiful fish.

This is very convenient if you are not a good swimmer (like me) . You
can go south 100 feet, then wade out to coral reefs missing deep water.

We rented a car and covered all the island, but found the best shelling
in front of our villa. Later I will list all shells we found. Guests
from other hotels come to Cayman Kai to dive and shell. There is a

dining room and bar, also a small grocery.

Cayman has weird hermit crabs. They live miles from water on dry land,

they bite like the devil, and they climb on top of screened porches,

and even come inside villas. Fishermen use them as bait.

At Rum Point, just north of our place, they arc dredging to fill in

area for more land. There are lots of beautiful beach shells plus

hermit crabs. There are starfish of every size and color at Rum

Point. Further out in the deeper water at that location, you are

supposed to be able to find the helmet shells and the large tritons.

From Cayman Kai there is a new road following the beach to the Tortuga

Club. There are not many homes through this area. There are steep

bluffs in some parts, difficult to reach, some are worthwhile. You

will find small paths through the jungle growth to the beach. We

found many beautiful seafans (yellow) ,
Queen Conchs (alive or dead)

,

Tellins, Gaudy Asaphis, West Indian Top Shells (the natives call them

"Whelks" - a delicacy to eat.)

The scenery to Tortuga Club is beautiful. A different type of vege-

tation from Cayman Kai interested us. Most of the land is not developed
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yet; John called to price some - $150,000.00 a lot.

Nothing is cheap in Cayman. We had two hamburgers and iced tea -

$15.00. Breakfast, bacon, egg, toast, no jam, etc., $5.75 each.

A 10% tip is added to everything. If you stay where it is a. c.,

there is a utility tax. I have friends that go several times a

year. They always take their own food. The first thing I noticed
at the airport was all the ice chests, large and small. I took some
food in November. In July I took twice as much.

One of the best and cheapest eateries was a new What-A-Burger
between Georgetown and 7 Mile Beach. We had breakfast there, also
lunch one day. There is a native bakery across from the harbor where
they serve native meat pies and bakery goods. In July there was a

new French bakery in downtown Georgetown with excellent meat pies,
quiche and pastry. $50.00 is considered cheap for a good meal for two.

David had some excitement one time when he was out diving with one
of our neighbors. They were at the wall in front of Kai. It was high
tide, and the water was rough (unusual). David looked up and saw two

big barracudas swimming over the wall towards him. He left immediately
for shore. He was not tempted to go diving alone after that I

We have been looking for some helmet shells for three years. One
afternoon we were all standing in waist deep water in front of our
villa. David came out of the water shouting "I just found a helmet".
He was standing three feet from me. It was a beautiful live helmet.
The next day, John found one near the same spot. They were so excited.

When wading out from Kai, the first deep water is the spot to find

beautiful tellins. In shallow water were Milk Conch, Queen Conch (any

size) many colors, pink inside, peach to purple. We found a huge
hairy hermit crab inside a large conch shell. There were lots of

Flamingo Tongues, Bleeding Teeth and all sizes of West Indian Top
Shells.

I have friends who have never found more than a handful of shells.

They stay on 7 Mile Beach.

Another thing to remember is to take a radio. There is no TV I

List of shells found in dredgings at Rum Point:

Various cones. Angular Triton, Caribbean Triton, Buttercup Lucine,
Brown Lined Paper Bubble, Kreb's Hairy Triton, Chestnut Frog Shell,
Natica canrena, beach worn cowries, small Atlantic Partridge Tun,

several different Scotch Bonnets, small helmets, various marginella,
Latirus , Speckled Tellin, Atlantic Grooved Macoma, several nice
Gaudy Asaphis, Reticulated Cowrie Helmet, many Giant Atlantic Pyram.

We found very few scallops, Carditidae and Granular Frog Shell. A

native gave us a Rooster Tail Conch.

Live shells most found in front of Cayman Kai were manv Milk Conch,
very nice specimens; Hawk Wing Conch, beautiful Queen Conch, Wide
Mouthed Purpura, Flamingo Tongue, Bleeding Tooth, various periwinkles,
Atlantic Sanguinolaria, Operculate Sanguin, Great Tellin, Chitons,
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American Star Shell, Channeled Turban, West Indies Top Shell.

For the novice collector Ca>Tnan is a fun place to visit. For the

more experienced collector there is not much of interest. The

island is beautiful; the people are nice. We did not even have

locks on our door to the villa. Nothing is ever stolen. On the

north side the trade winds blow constantly. We spent our spare time

under the Sea Grape trees, cleaning shells and watching the yellow

birds. Parrots are supposed to be there. We heard but never saw

them. The water is blue, sand pure white, a nice place to relax

and do nothing. Dark comes earlier than any other place I have

visited. We used to lay on the porch (top was screen) and watch

stars at night. It is dark by seven p. m.

SOME SUMMER MEETINGS TO PUT ON YOUR CALENDAR

The American Malacological Union will hold its fiftieth annual meeting
at Norfolk, Virginia July 22 to July 27, 1984. Dr. Robert Robertson,
president, is making every effort to plan a program of interest to

professional members as well as amateur members. Therefore, he is

arranging scientific symposia on "Physiological Ecology of Freshwater
Mollusca" and "Larval Ecology of Molluscs" but also planning workshops
on fossil and recent mollusk faunas of Virginia and the Carolinas and

mid-week field trips to fossil pits and dredging at the mouth of the

Chesapeake. There will be identification sessions. One new feature
is a workshop on veligers and collecting for veligers.

Dr. Robertson has also invited some world class malacologists to give
talks on subjects of their own choosing. There will be an auction of

shells and books. The banquet speaker will be Dr. Thom.as VJaller whose
work on pectens is well known.

Headquarters will be at the Holiday Inn Scope Convention Center. Details
on registration and reservations will be available to club members at

the April meeting. You are welcome to participate in the meeting events.

The Conchologists of America (COA) will hold its 12th annual convention
June 27 through June 30, 1984, at the pink and palatial Don CeSar Beach
Resort at St. Petersburgh Beach, Florida. Hosted by the St. Petersburg
Shell Club, Donald J. Young, convention chairman, invites all shell
collectors, COA members or not, to attend. Shell dealers and scientists
from around the country will attend. There will be the popular shell
sales by dealers.

Convention pre-registration forms, hotel reservation forms, and addi-
tional details will be available April 1, 1984, from Don Young, 11975
Third Street East, Treasure Island, Florida 33706. Anyone interested
in being a speaker for one of the programs should contact Phil Schneider,
118 Phillips Way, Palm Harbor, Florida 33563.
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GIVING UP SHELLING?

The great adventure had begun.
The shells were gathered, one by one.

They slept a time in alcohol
Then we got home with our haul.
We picked and probed them by their snouts,
and pulled the little "critters" out.

Alas, some kept their sinelly tails.

So in bleach they soaked, in many pails.
I'd take them out and give a shake.
Then back they'd go - My nose said, "NO"

I

Now most are cleaned, opercs in place.
The worst is over - Won that race.

As I cleaned the things, I'd like you to know,
I often thought of words from Moe:

"BEATS STEALING HUB CAPS", as he shelled he said
But I'd rather STEAL HUB CAPS
Than take care of them DEADlII
If I go again, I'll only look
Then read about them in a book.
If I really have to have a shell

I'll find a shop with shells for sale.

Give up shelling? I guess I've lied.

But while cleaning them, I REALLY TRIED I

Phyllis Dale

(Phyllis Dale is a member of the San Antonio Shell Club who was part
of the crew on a shelling trip to both West Australia and Barrier Reef
Australia last September. HCS members on this Don Pisor trip were
Constance Boone, Merle Kreb, and Barbara Hudson. The shells were many
and two of the above shellers still haven't finished cleaning shells I)

"It is perhaps a more fortunate destiny to have a taste for collecting

shells than to be born a millionaire."

Robert Louis Stevenson
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SEARCH AND SEIZURE By Constance E. Boone

One of the pleasures of being a columnist is the correspondence. When
I report on collections or on news events gleaned from other sources,

it is nice to hear from readers across the country. When I ask for help
for my studies or for the studies of our members it is delightful to get
responses from other collectors.

Thus it is with much appreciation I report that Dorothy Raeihle of New
York responded promptly to my solicitation of help for Dorothy and John
Arrington who have been raising Marginella apicinum in a small aquarium,

Mrs. Raeihle has been raising small mollusks in aquaria for years in
her New York apartment. She would bring such mollusks back from trips
to Florida and start the intriguing study of how to raise them in small
open dishes and learn the secrets of reproduction of such mollusks.
Through the years she has reported her adventures at annual meetings of

the American Malacological Union, sometimes giving papers accompanied
by wonderful slides produced by her husband.

Mrs. Raeihle pointed Dorothy Arrington to her article on "Table-Top
Marine Aquariums" in AMU's booklet, How to Study and Collect Shells
(in our library and available at the shop at the Houston Museum of

Natural Science)

.

She reported on Marginella apicinum Menke, 1828, to AMU and her paper
was presented in the annual bulletin of 1965. In her letter she noted
to Dorothy that M. apicina are carnivores and that they will attack and

consume small live bivalves as well as scavenge other meats, such as

tiny bits of raw chicken liver. She said: "Feed the babies the smallest
bivalves you can find. If you can't find spat, crush the smallest of

those you do find; the babies get tangled in the fibers of the meat of

large mussels."

"After 30 days the eggs of an isolated adult female will be infertile;
put the adults together again."

"The M. apicina are not cannabalistic (Dorothy A. thought they might be),
with the possible exception they were starving and might scavenge their
own kind, but this I have not observed",

"If the adults were separated because they were seen to cling to each
other foot to foot, sex has been mistaken for hunger."

"When not roaming the aquaria they station themselves under the sand
with their siphons extended up into the water. Egg cases were deposi-
ted on the sidewalls of the aquarium, and newly hatched were brushed
back into the water with a wet camel's hair artist's brush, one with
very few hairs that was donated by my artist husband."

The 1970 AMU Annual Report contains "Maintaining Florida Marine Mollusks
in a New York City Apartment" by Dorothy Raeihle. It concerns many
other mollusks such as Murex , Mitra and Terebra which Mrs. Raeihle also
raised.
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Dorothy Arrington reports that she has new batches of eggs hatched out
of her Marginella apicina . They were the size of a pin point in Decem-
ber. She uses dolomite over her undergravel filter, no sand. She uses
one-half of a five gallon tank with undergravel filter, no dead air
spaces, and adds fresh water as it evaporates. Only creature with the

Marginella is a sea horse she brought back, from the Florida Keys from
last July. She has fed him frozen brine shrimp and sees the Marginella
eating this also. Also she uses liquid invertebrate food twice a week.
She is having a ball watching her little animals. She was very happy
to have Mrs. Raeihle share her wealth of information. Maybe others of
you will want to read the material Dorothy A. has. I am sure she will
share with you. You may want to try table-top aquariums.

Mention of the Shell of the Show Award to Panopea bitruncata at the
Jacksonville Shell Club's summer show brought a correction and response
from Dr. Harry G. Lee of Jacksonville, Florida. You will recall we
wondered about the fact that the Jacksonville Club paper reported that

shell of the show was awarded owners of Panopea bitruncata with locality
given as "Caribbean." Actually, Dr. Lee reports, the statement in their

club paper should have been "Florida-Caribbean category." He said ex-
perience in his area is that Panopea bitruncata occurs in three estuarine
pockets in North East Florida, as well as offshore. The winning speci-
men was from 108 feet about 25 miles offshore on a latitude with Jack-
sonville. Dr. Lee has personally seen hinged pairs (dead) from off
scallop boats at Port Canaveral, Florida, and St. Mary's, Georgia.
Charlotte and Vic Lloyd, owners of the winning Panopea ,have also re-

covered "agatized" shells (probably Pleistocene fossils, according to

Dr. Lee).

Adding to the information on Panopea , I now have in hand a reprint of

the paper entitled "Rare Atlantic Geoduck" by William G. Lyons, pub-
lished in June, 1982, as part of Volume Six of Invertebrates , edited
by Richard Franz, in Rare and Endangered Biota of Florida

,
published

by the State of Florida Game and Fresh Water Fish Commission.

Mr. Lyons described the shell as robust, heavy, subrectangular

,

rounded anteriorly, and truncated posteriorly, gaping at both ends and

about 230 mm. long. He stated that the animal is far larger than the

shell. For range, he pointed out that the species has been collected

very infrequently from several areas of the Carolinian zoogeographic
province (North Carolina to Texas) and said living specimens were

known with certainty only from Duval and St. Johns counties, but may

also occur in Gulf County in 'Florida. The reports I made on speci-
mens from West Florida and Texas in Texas Conchologist add to his

report

.

'^Virtually nothing is known of the life history of the species," said

Mr. Lyons. There was real concern expressed that such living popula-
tions as are known should be protected from overzealous collection
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and habitat destruction. The recommendation was made to determine
ranges and densities of estuarine populations, with insurance from
any future developments in the areas to keep stocks from being re-
duced or eliminated.

As a historical note, I now have the original story written by Betty
Allen, now deceased, for a newspaper at Port Isabel, Texas, presented
in 1963. She reported the article by Dr. Robert Robertson on Panopea
bitruncata in Nautilus . The pair brought in by Betty's husband,
Lawrence K. Allen, now deceased also, was taken from 26 fathoms off
the Port Isabel coast. This was the first time the species had been
taken alive from the Texas coast, according to Betty.

Betty reported that Larry's specimen was taken by "dragging", a term
used by the shrimping industry to describe the trawling of the net. It

was taken from 150 feet from a muddy bottom and there was "an unprece-
dented amount of mud mixed up in the catch that was dumped aboard."
Larry thought the shell made his burrow in a mud lump or mud pinnacle.
The chain of the net, traveling along the bottom of the Gulf, could
have sliced the mid pinnacle off even with the ground and the following
net would have caught it.

Betty concluded her article with the following: "But imagine the sur-
prise of the poor Panopea—thinking he was safely buried in a foot of

mud only to have his home uprooted around him and to be tumbled, heels
over head, into a net and then onto the deck of a boat I"

If you read Dr. Yancey's article on licenses for collecting clams in

Texas and noted that he said laws were more lenient for collecting
oysters, you will appreciate the report in the newspaper this last fall.

A mother and her daughter went crabbing under the Galveston Gauseway
Bridge, caught no crabs but saw thousands of oysters which made them
turn to collecting oysters to eat. They were apprehended by a state
game warden and fined $35.00 each for breaking the law. The area there

was closed, due to pollution, for oystering. According to the game
warden, signs posted saying this had been torn down or disappeared. Not
knowing the law didn't keep him from giving the two their fines.

While the laws on oystering may be more lenient, it is quite true that

areas of our bays are closed from season to season or partial season to

season, and it is necessary to know where and when you can collect oys-
ters and what license you need.
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Collecting oysters for Dr. Harold H. Harry's worldwide study of

oysters has had an interesting side story. It goes to prove that
when you collect with science in mind, bringing in the whole animal
or animals, with associated materials, is extremely important. \^o
knows what some scientist will find I

In 1982 I had the opportunity to collect at Bahia de Los Angeles, Baja
California, on the Gulf side. I had been asked by Dr. Harry to bring
back preserved specimens of Ostrea angelica from that location and so
I did, so many in fact that he had plenty to share with the Smithsonian
Institution.

Dr. Harry discovered an interesting flatworm common in many of the
oysters. He asked about this animal at the Smithsonian where he also
deposited some of the Polyclads (f latworms) . Dr. Eveline Marcus of

Sao Paulo, Brazil, was due in to continue her studies on various
animals at the Smithsonian and was asked to examine the Polyclad. The
result is in a new paper, "A Polyclad Turbellarian from Oysters in the

Gulf of California", published in Bolm. Zool., Univ. Sao Paulo, Brazil,
7:171-180, 1982, co-authored by Marcus and Harry.

The f latworms found in the incurrent mantle cavity of Ostrea angelica
are a new species of Zygantroplana , Zygantroplana ups , 'larcus and Harry,
1982, Since the material was brought home in alcohol, the studies were
facilitated. Some of Dr. Harry's initial drawings were utilized in the
report

.

You never know what you will find, you see. I have the habit of taking
specimens from the substrate and not washing them before dumping them
in alcohol. Therefore, it has happened before that some other animal
showed up with the known collected specimen and proved interesting and
worthwhile. Remember that next time you are collecting in the field.

It is most rewarding to find something else interesting with a rather
common mollusk, such as was the oyster I collected. Sometimes I find

minute gastropods I would have missed in the field. Everybody laughs
at me for examining my specimens under the microscope at home when I

take them from alcohol and before I scrape off algae and growths. But

that is how I first found Sinezona rimuloides on Pinna shells from
Mexico, and that's how I have found Odostomia or other microshells in

crevices or algal growths. Sometimes I note funny growths on the shells,

I just don't clean up anything much anymore. Something I f ind^ or pro-
fessionals find, may add to our knowledge of invertebrates.
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SOUTH PACIFIC, PART II - SANS SOUCI By Cynthia Biasca

When Helen, Mary Ann, Bill and I left Papua New Guinea (see Part I)

we had a two day layover in Sydney, Australia before we could catch
a plane for Tahiti. We took innumerable pictures of the stunning I

opera house, rode the ferries around the bay, visited the exotic
animals in the zoo and toured the Australian Museum, which has a

fine shell collection. We were on the go constantly. i

I

On a Sunday evening we flew to Papeete, arriving Sunday morning after

crossing the International Date Line. After a tedious wait, we boarded
an Air Polynesie plane for the hour flight to Rangiroa, where our host
Greg met us. Despite my theoretical knowledge of what an atoll looks
like, I was quite unprepared for the real thing. From the air it

resembled a tiny ribbon of green (where there were palm trees) or i

brown (where there was only sand) stretching as far as the eye could ]

see. On one side of the ribbon was the deep blue of the Pacific Ocean,
on the other the lighter green-blue of the huge Rangiroa lagoon. This
lagoon is an oval, roughly 25 miles in one direction by 45 miles in
the other. The land which encloses it is rarely more than ^ mile wide
and often much narrower. The coral reef rims the Pacific side of the

land, through which there are two main passes, each just a few miles
in opposite directions from the airport. The two main towns of Rangiroa
are situated at the passes. Avatoru, to give you some idea, has about

500 residents.

There is a third, quite shallow, pass in the reef about 10 miles
beyond Avatoru and here developed a 6^, acre coral sand island with
its own lagoon and an inner reef - a lagoon within a lagoon, an atoll
within an atoll. This is Sans Souci. To reach it we went first by
open truck from the airport to the dock at Avatoru, then an hour by
motor boat to a pass in the inner reef. In the protection inside
this reef Greg anchors his boat, first transfering the luggage to a

shallow dinghy, which he walks or pulls through the lagoon the mile i

or so to his island, the lagoon being too shallow for the motor boat.
Meanwhile, the guests are met by his wife, Louise, who leads them

along the shoreline and across a shallow part of the lagoon to the
island. It is a long, tedious, and sometimes very wet process, which
Greg repeats 2 or 3 times a week in order to pick up or return guests.
Such is life for a host in Paradise, but Greg prefers it to the Los 1

Angeles freeways I

'

On this sandy atoll, shaded with coconut palms, our hosts have built
;

a bungalow for themselves on one side and on the other, 12 small
bungalows, called fares, a kitchen/dining room building, a shower i

building and a toilet building. The toilets use salt water, hand
pumped to the roof, but all other water is rain water and at a pre-
mium .

,

Besides being in as beautiful and restful a setting as you can imagine,
we four reveled in the freedom to do whatever we wanted all day long

.

The only schedules events were lunch and dinner, because breakfast
was self-serve: coffee, juice and Greg's specialty, burnt toast. 3y

the time our 1 o'clock lunch was served, we were ravenous after a long

morning on the reef. Louise produced copious quantities of delicious
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food, much of it from the sea, including octopus, fish, and maoa (meat
of the turban shell.)

Although our flyer on Sans Souci said there was no electricity, Greg
and Louise had installed a solar panel, connected to a battery,
which produced enough current to light a flourescent bulb in each
fare. This was real luxury because I like to read and write in my
journal at night. The fares were barely large enough for 2 single
beds but were cool, airy, and comfortable.

Low tides were in the morning and especially low because it was just
full moon when we arrived. But a storn was passing through French
Polynesia, and the wind blew strongly from the direction of the
Rangiroa lagoon the first 4 days, and rain squalls drenched us
briefly as we worked the reef. We were advised not to try the inner
reef with waves crashing over it. Instead we walked through the

shallow San Souci lagoon to the Pacific side, crossing piles of
rubble. The reef was fairly wide and flat, perhaps 100 to 150 feet
wide, with big boulders in some areas. At the water's edge grew
the live coral and the bottom dropped quickly, we were told, to

3000 to 4000 feet; the Rangiroa lagoon ranged from 8 to 150 feet

in depth.

For 4 mornings we spent hours at different stretches of the reef.
Probably the most prolific shell was Turbo setosus Linne, with a

pretty blue-bordered aperture, but every adult shell was covered and
pockmarked by the hoof shell, Hipponix conicus Schumacher. Con-
sequently, only the young were attractive on the outside. They were
found by the water's edge in depressions in the coral or just on top

but camouflaged by red algae so they blended in perfectly with the

background color. In with them, in small number, were Turbo
argyrostoma Linne as well.

In small crevices, under coral rocks, and on the rubble were many
small shells, most common being: Cypraea caputserpentis L., Cypraea
annulus , form obvelata Lamarck, Cypraea moneta L. . Conus ebraeus L.

,

and Conus miles L, The big boulders were home to a variety of rock
shells, mainly drupes, Cantharus , ^forum, and Thais species. Patella
f luctuosa Q. & G. was the only limpet we found, and only in one

limited area. Closer to the high tide line, we found an occasional
live Bursa , Astraea , Distorsio and Cymatium . Tridacna crocea Lamarck
were on the floor of the reef in great numbers, but difficult to

remove and eroded on the outside. However, in the shallow lagoon we

found beautiful juvenile Tridacna , some of which we were able to

extricate and bring back. Also in the lagoon we picked up nerites
and littorinas on small rocks and various bivalves in the sand. On

the rubble between the lagoon and the reef were many fresh-looking
Asaphia violascens Forskal but we never found them live.

On the last full day, the wind subsided somewhat, enough that we
ventured onto the lagoon reef, just out of water. It was a completely
different environment, with few shells, mainly Trochus niloticus L.

Looking down from the top of the reef we could see lovely coral forma-
tions along part of the length, so Bill and I spent a couple of hours
snorkeling through the garden of coral in only 3 to 4 feet of water.
Beautiful - but without a single live shell.
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Our departure procedure was even more tedious than our arrival. To
catch our 10:30 AM plane, we arose at 4:30, dressed, finished last
minute packing, and ate our skimpy breakfast. Then we carried our
luggage, in the dark, to the other side of the island, close to the
dinghy. Greg loaded our bags, then pulled the dinghy through the

lagoon to his motor boat, while we walked the shoreline again. Then
the luggage was reloaded onto the boat and tarps tied over the exposed
bags. We waded out to the boat and got on board. This time there
were 6 passengers and their luggage so the boat was heavily loaded.
(Incidentally, we never saw a life jacket in the boats we rode in

either PNG or Rangiroa.) We were going into the wind, and while we
wore rain gear, it was a cramped and somewhat wet and uncomfortable
70 minutes to Avatoru, and we could see water rising in the rear of

the boat so that by the time we arrived, the bags there were sitting
in 2 to 4 inches of water.

When we reached our hotel in Papeete, tired, hungry and a bit frazzled,
we found water had invaded not only my canvas-sided bag, but Helen and
Marry Ann's hard-sided ones, and everything inside was soaked. We had
to hang all our clothes out to dry. Hopefully, Greg will soon purchase
a boat with a cabin.

The plane trip from Tahiti to Los Angeles was routine after that. We
went through customs without any of our bags being opened and shortly
thereafter we parted. Bill and I flying to San Francisco, and Helen
and Mary Ann, after a long wait until 2 AM, continuing on to Houston.
Thus ended a full month in the South Pacific, unforgettable in many
ways, and with many rewarding experiences. We wouldn't have missed
it for anything and as Helen so often said, "You only pass this way
once.

"

Shells from Rangiroa, cataloged by CBB:

Cypraea moneta L.
II caputserpentis L.
It helvola L.
It depressa Gray
II obvelata Lamarck
II schilderorum Ired

Conus ebraeus L
II miles L.
II lividus Hwass

eburneu s Hwass
sponsalis Hwass
miliaris Hwass
rattus Hwass
chaldeus Roding
magnif icus Reeve, dead
litoglyphus Hwass, beach
distans Hwass, beach
legatus Lamarck, beach

45



TEXAS CONCHOLOGIST Vol, XX, No. 2, January, 198A

Turbo setosus Wood
" argyrostoma L.

VasuiD artnatum (Brod.)

Cantharus undosus L.

Perlsternla nassatula Lamarck
Drupa grossularia Roding

" rlclna L.
" morum Roding

Drupella cornus (Roding)

Morula granulata (Duclos)
" uva (Roding)

Thais armigera Link
" aculeata Desh.

Distorsio anus L,

Bursa bufonia (Gmelin)
" cruentata (Sowerby) beach

Cymatium gemmatus (Reeve) beach
Hipponix conicus Schumacher
Astraea sp. ? rhodostoma Lamarch
Tridacna crocea Lamarck
Nerita plicata L.

Trochus niloticus L.
" pyramis Born

Patella f lexuosa Q, & G.

Cerithium echinatum (Lamarck)
Strombus mutab ills Swain
Littorina coccinea (Gmelin)

Lithophaga teres (Philippi)
Pinctada sp.

Area avellana Lamarck
Area sp,

Casmaria erinaceus L, fresh dead
" ponderosa Gmelin, beach

Fragum fragum L

Laevicardium sp.

Pitar prora (Conrad)
Periglypta chemnitzi (Hanley)
Tapes literatus (L.)

Strigatella scutulata Gmelin
Mitra cucumerina Lamarck

ti

sp.

Clypeomorus brevis Q. & G.

Tectarius grandinatus (Gmelin)
Asaphis violascens (Forskal) , beach

plus other beach shells.
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SHELLS COLLECTED IN FRENCH POLYNESIA IN EARLY 1983 By J. H. Keeler

In January 1983 a shelling group went to Manihi in the Tuamotus by way
of Tahiti with Don and Jeanne Pisor. At the end of the week there,
several of us, Connie Boone, Barbara Hudson, and the writer went on

to Bora Bora and Huahine in the Society Islands for additional collecting,

The greatest amount of collecting was done on Manihi Atoll. We were
there approximately seven days, collecting at eight stations. Collecting
was done every morning and afternoon with the exception of one morning
when we visited a pearl-oyster facility. Collecting stations were on
pitted, hard-surfaced reef areas, in sandy shallows and in coral rubble
areas in the lagoon, and in sand and coral boulder drift areas.

The two and one half days spent at Bora Bora were primarily lagoon
collecting at two locations. One was in rocky shallows in the lagoon
near the hotel. The second was near the outer reef at the islet "Motu
Uno" in sandy patches, in broken coral rubble, and in drift in protected
areas of the motu.

We collected at two locations in our two and one half days on Huahine.
One was in the lagoon in relatively shallow but rough water area in

sand and rocky rubble northwest of the hotel. The second was in 3-4

feet of quiet water at the edge of a wide section of the lagoon where
there were many silty rocks covered with plant growth.

Collecting on Tahiti was an incidental afterthought. As we prepared
to return home, we arrived back in Papeete in the early afternoon of

our last day. We got a snack at the hotel and before the afternoon
was over we wandered down to the rocky edge of a little bay channel
near our rooms. Even though our clothes and shells were packed for

our flight to Los Angeles we managed another half hour of collecting.

The accompanying list covers only the shells collected by the writer.
Generally the same species were collected by the others.

Identification of the larger shells was straight forward using Salvat
and Rives' Coquillages de Polynesie , Abbott and Dance's Compendium of_

Seashells , Cernohorsky 's three volumes on Pacific marine shells, and

Wall's Cone Shells .

Identification of the small shells was much more difficult and is still

far from complete. The most help here came from Cernohorsky 's second

two volumes, Kay's Hawaiian Marine Shells , Salvat and Rives' book, and

the Dautzenberg and Bouge article "Les mollusques testaces marins des

establissements Francais de I'Oceanie" in the Journal de Conchyliologie ,

1933, combined with Tryon's Manual of Conchology , 1879-1913.

Even a number of the major constituents of the "microshell" drift has

been frustrating. Many small ceriths, and Peasiella melanostoma
(Gmelin, 1791) on Manihi, Finella pupoides A. Adams, 1860 on Manihi
and Bora Bora, and Evalea peasei (Dautzenberg and Bouge, 1933) on

Manihi and Bora Bora have been tentatively identified.

Many species remain to be identified: 3-6 Epitonids, 12-18 turrids
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valves of over 20 bivalves, and a number of bubbles, rissoids,
columbellids , and others. I seek help from professionals or other
experts knowledgeable in these areas in order to complete and con-
firm the identifications. Dr. James H. Keeler, 4011 Birch Haven Drive,

Kingwood, Texas 77339.

In the following list, letters are given after the identified species

indicating at least one island where the species was collected. M,

B, H, and T respectively stand for Manihi, Bora Bora, Huahine, and

Tahiti.

Haliotis pulcherimma Gmelin, 1791 M
Scissurella coronata Watson, 1886 M
Patella f lexuosa Quoy and Gaimard, 1834 M
Patella sp M
Hemitoma cratita (A. Adams, 1852) B

Hemitoma sp M
Emarginula dilecta A. Adams, 1852 M
Diodora ruppellii (Sowerby, 1834) B

Diodora sp

.

B

Rimula verrieri Crosse, 1871 M B

Rimula sp

.

B

Patelloida sp. M
Synaptocochlea concinna (Gould, 1845) M
Euchelus clathratus (A. Adams, 1853) M H
Calliostoma sp. M
Calliostoma sp. M
Dentarene sp. M
Stomatolina sanguinea (A. Adams, 1850) M
Stomatolina sp. M
Stomatella sp

.

M
Broderipia iridescens (Broderip, 1834) M
Homalopoma maculosa (Pease, 1868) B

Astraea rhodostoma (Lamarck, 1822) M
Astraea sp

.

M
Astraea sp. M
Lophocochlias minutissimus (Pilsbry, 1921) M
Turbo setosus Gmelin, 1791 M
Turbo argyrostomus Linne, 1758 M
Turbo petholatus Linne, 1758 M
Trochus niloticus Linne, 1757 M B H
Littorina coccinea (Gmelin, 1791) M B

Littorina scabra (Linne, 1758) B

Littorina sp

.

M
Tectarius grandinatus Gmelin, 1791 M
Peasiella melanostoma (Gmelin, 1791) M
Nerita morio (Sowerby, 1832) H
Nerita polita Linne, 1758 B

Nerita plicata Linne, 1758 M
Nerita sp

.

H
Clithon chlorostoma (Broderip, 1832) B

Puperita reticulata (Sowerby, 1832) B
Puperita sp. M
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M B

B

B

B

M
M H

M H

B H

H

H

Phenacolepas tenuisculpta Thiele, 1909

Phenacolepas granocostata (Pease, 1868)

Phenacolepas crenulata (Broderip, 1847)

Phenacolepas senta Hedley, 1899

Phenacolepas scobinata (Gould, 1849)

Parashiela beetsi Ladd , 1966

Vitricithna marmorata (Hedley, 1907)

Rissoina tenuistriata Pease, 1868

Rissoina reticulata (Sowerby, 1824)

Rissoina horrida Garrett, 1873

Rissoina (Zebinella) lamberti Souverbie, 1870 M

Rissoina tornatilis Gould, 1861 B

Rissoina turricula Pease, 1861 B

Rissoina miltozona Tomlin, 1915 B

Rissoina sp.

Rissoina sp. B

Rissoina sp. B

Truncatella guerinii A. &. J. Villa, 1841
Caecum vertibrale Hedley, 1899 M
Caecum exile DeFolin, 1875 M
Caecum sp. M

H

H

Planaxis labiosa A. Adams, 1853 M
Planaxis lineatus (de Costa, 1776) H
Bittium zebrum (Kiener, 1841) M
Bittium sp. B

Diala sp M
Diala sp. M
Finella pupoides A. Adams, 1860 M B

Cautor similis (Pease, 1871) M
Triphora sp. M
Cerithiopsis sp

,

M
Cerithium alveolus Hombron & Jacquinot , 1854 M
Cerithium bavayi Vignal, 1902 M H
Cerithium columna Sowerby, 1834 M B

Cerithium egenum Gould, 1849 M
Cerithium echinatum (Lamarck, 1822) M
Cerithium tenuif ilosum Sowerby, 1860 M
Cerithium tubercul iferum Pease, 1869 M
Cerithium nesioticum Pilsbry & Vanatta, 1906 M H
Clypeomorus brevis (Quoy & Gaimard, 1834) M
Rhinoclavis asper (Linne, 1758) M
Rhinoclavis gemmatum (Hinds, 1844) B

Rhinoclavis sinensis (Gmelin, 1791) H
Plesiotrochus unicinctus (A. Adams, 1853) M
Cerithium sp

.

M
Cerithium sp

.

M
Cerithium sp. M
Heliacus implexus (Mighels, 1845) M
Heliacus variegatus (Gmelin, 1791) H

Philippia sp. B

Modulus tectum (Gmelin, 1791) M H

Eulima sp

.

M

Atlanta sp

Atlanta sp

M
M
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Epitonium sp

.

M
Epitonium sp

.

B

Epitonium sp

.

B

Janthina janthina (Linne, 1758) M
Fossarus multicostatus Pease, 1861 M
Vanikoro imbricata Pease, 1861 M
Vanikoro cancellata (Lamarck, 1822) M H
Vanikoro sp. M
Vanikoro sp. M

Cheilea equestris (Linne, 1758) M
Hipponix conicus (Schumacher, 1817) M
Cavolinia globosa (Gray, 1850) M
S trombus maculatus Sowerby, 1842 M B

Strombus mutabilis Swainson, 1821 M B

Strombus gibberulus gibbosus (Roding, 1798)M B

Strombus dentatus Linne, 1758 M
Lachryma sulcifera (Sowerby, 1833) M
Trivia hordacea Kiener, 1845 M
Pedicularia sp

.

M
Cypraea irrorata Gray, 1838 M
Cypraea depressa Gray, 1824 M
Cypraea obvelata Lamarck, 1810 M
Cypraea schilderorum Iredale, 1939 M
Cypraea ventriculus Lamarck, 1810 M
Cypraea Isabella Linne, 1758 M
Cypraea caput serpent is Linne, 1758 M
Cypraea moneta Linne, 1758 MB
Cypraea carneola Linne, 1758 M
Cypraea talpa Linne, 1758 M
Cypraea erosa Linne, 1758 M H
Cypraea globulus Linne, 1756 M

Natica robilliardi Sowerby, 1893 M B

Natica sp

.

M
Polinices melanostomus (Gmelin, 1791) M B H
Polinices sp. M
Cymatium nicobaricum (Roding, 1798) M
Cymatium pileare , (Linne, 1758) M
Bursa bufonia (Gmelin, 1791) M
Bursa cruentata (Sowerby, 1841) M
Bursa sp. M
Quoyula madreporarum (Sowerby, 1832) M
Coralliophila violacea (Kiener, 1836) H

Coralliophila sp. M
Thais aculeata (Deshayes, 1834) M
Thais armigera (Link, 1807) M
Drupa ricinus (Linne, 1758) M
Drupa glossularia (Roding, 1798) M
Drupa morum Roding, 1798 M
Drupa speciosa (Dunker, 1867) M
Drupa clathrata (Lamarck, 1816) M
Drupa granulata (Duclos, 1832) M H
Drupa biconica (Blainville, 1832) M
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Morula uva (Roding, 1798)

Morula margariticola (Broderip, 1832)

Morula anaxeres (Kiener, 1835)

Morula sp.

Morula sp.

Drupella cornus (Roding, 1798

Drupella rugosa (Born, 1778)

Drupella cariosa (Wood, 1828)

Drupella fenestrata (Blainville, 1832)

Drupella ochrostoma (Blainville, 1832)

Pyrene flava (Bruguiere, 1789)

Pyrene scripta (Lamarck, 1822)

Pyrene varians (Sowerby, 1832)

Seminella sp.

Seminella sp,

Buccinum sp.

Cantharus undosa Linne, 1758
Cantharus fumosus (Dillwyn, 1817)
Pisania gracilis (Reeve, 1846)
Pisania sp.

Pisania sp.

Pisania sp.

Peristernia chlorostoma (Sowerby, 1825)
Latirus getnmatus (Reeve, 1847)

Latirus sp.

Latirus sp.

Nassa francolinus (Bruguiere, 1789)
Nassarius concinnus (Powis, 1831)
Nassarius graniferous (Kiener, 1854)
Nassarius sp.

Vasum anna turn (Broderip, 1833)
Vasum ceramicum Linne, 1758
Mitra paupercula (Linne, 1758)
Mitra acuminata Swainson, 1824

Mitra columbelliformis Kiener, 1839
Mitra coffea Schubert & Wagner, 1829

Mitra cucumarina Lamarck, 1811

Mitra mitra (Linne, 1758)
Mitra litterata Lamarck, 1811
Vexillum cadaverosum (Reeve, 1844)

Vexillum coronatum (Helbling, 1779)
Vexillum interruptum (Anton, 1838)

Imbricaria conularis (Lamarck, 1811)
Imbricaria conovula (Quoy & Gaimard, 1833)

Imbricaria punctata (Swainson, 1821)
Imbricaria olivaeformis (Swainson, 1821)
Neocancilla papilio (Link, 1807)
Cancilla f iliaris Linne, 1771
Mitra sp.

Mitra sp.

Mitra sp,

Marginella pacif ica Pease, 1867
Granulina vitrea (Laseron, 1957)
Granula sandwicensis (Pease, 1860)

M
M

M
M
M
M
M
M

M
M
M
M
M

H

M
M
M
M
M
M
M
M
M

M B

M
M
M
M
M
M
M
M

M
M B

M
M
M
M

M
M
M
M

H

H
H

H
B H

H

B H
B

B

H
T

T
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Conus auratus Hwass, 1792

Conus connectens A. Adams, 1855

Conus retifer Menke , 1829

Conus scabriusculus Dillwyn, 1817

Conus eburneus Hwass, 1792

Conus ebraeus Linne, 1758

Conus rat tus Hwass, 1792

Conus musicus Hwass, 1792

Conus m iles Linne, 1758

Conu s acus Hwass, 1792

Conus magnif icus Reeve, 1843

Conus sanguinolentus Quoy & Gaimard, 1834

Conus quercinus Solander, 1786

Conus miliaris Hwass, 1792

Conus sponsalis Hwass, 1792

Conus nanus Sowerby, 1833

"onus obscurus Sowerby, 1833

Conus tesselatus Born, 1778
Conus virgo Linne, 1758

Terebra af finis Gray, 1834

Terebra maculata Linne, 1758

Kermia bifasciata (Pease, 1860)
Kermia daedalea (Garrett, 1873)

12 Turrid sp.

Pyrgulina oodes (W-tson, 1886)
Otopleura mitralis (A. Adams, 1855)
Odostomia stearnsiella Pilsbry, 1921
Odostomia oxia VJatson, 1886

Odostomia gulicki Pilsbry, 1918
Pyramidella maculosa Lamarck, 1822

Pyramidella sulcata A. Adams, 1854
Miralda scopulorum Watson, 1886
Evalea peasei (Dautzenberg & Bouge, 1933) M
Herviera gliriella (Melvill & Standen, 1896)M
Acteocina hawaiensis Pilsbry, 1921
Acteocina sandwicensis Pease, 1860 M

M
M

M
M
M

M

M

M

M
M
M
M

M

M

M
M
M

M

M
M
M

M
M

M
M

M
M
M

B

B

B H

H

B H

H

Atys cylindricu s (He lb ling, 1779)
Cylichna dentifera (A. Adams, 1850)
Pupa sulcata (Gmelin, 1791)
Smaragdinella calyculata (Broderip & Sowerbv, 1829

Bulla vernicosa Gould, 1859 F

Bulla punctulata A. Adams, 1850 B

Haminoea curta (A. Adams, 1850) B

Retusa sp

.

B

Haminoea sp

.

B

Haminoea sp

.

B

Pupa sp. M

Laemodonta octanif orata (Jonas, 1845)
Laemodonta monilifera (H. & A. Adams, 1854

M

53



TEXAS CONCHOLOGIST Vol. XX, No. 2, January, 1984

Melampus f lavus (Gmelin, 1791) E H
Allochroa bronni (Philippi, 1846) M
Siphonaria normalis Gould, 1846 H
Melampus sp

.

M

Julia sp.
'

M
Opisthobranch sp. M
Opisthobranch sp. M
Chiton sp. i:l

Area ventricosa Lamarck, 1819 M B

Barbatia plicata Dillwyn, 1817 M
Septifey bilocularis (Linne, 1758) M

Modiolus auriculoides Krauss, 1848 B

Isognomon sulcata (Lamarck, 1819) M
Pinctada margaritifera (Linne, 1758) M

Pinctada maculata (Gould, 1850) M B

Gloripallium pallium (Linne, 1758) M
Lima fragilis (Gmelin, 1791) H
Anodontia edentula (Linne, 1758) M B

Codakia divergens (Philippi, 1850) M

Chama imbricata Broderip, 1834 M
Chama laz^rus (Linne, 1758) M
Chama pacifica Broderip, 1835 M
Trapezium oblongatum (Linne, 1758) M
Fragum unedo (Linne, 1758) M
Fragum fragum (Linne, 1758) M B

Corculum ' dionaeum (Broderip & Sowerby, 1829) M B

Tridacna max ima (Roding, 1758) M
Scutarcopagia scobinata (Linne, 1758) M
Arcopagia robusta (Hanley, 1844) M B

Quidnipagus palatam Iredale, 1929 M
Tellina rhomboides Quoy & Gaimard, 1834 M B

Tellina tithonia Gould, 1856 M
Tellina dispar Conrad, 1837 B

Asaphis violascens (Forskal, 1795) M
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NOTES ON THE CHITON, CHAETOPLEURA APICULATA SAY, FROM HEALD

BANK, OFF GALVESTON, TEXAS

Harold W. Harry

Heald Bank (locally pronounced 'Heel' Bank) is a low, narrow ridge,

elongate northeast to southwest, about 35 miles (56 km) southeast of

Galveston. A study of a large scale marine chart of this area shows
that the depth of the Gulf of Mexico here increases rapidly immediately
off shore, from mean sea leavel (intertidal zone) to seven fathoms (42

feet, or 12.8 meters) in a distance about three times the greatest
width of Galveston Island or Bolivar Peninsula, Beyond this steeper
subtidal slope is a zone about 30 miles wide, where the bottom is rolling
and more gently sloping, at depths of eight to nine fathoms. Heald Bank,
on which the shallowest depth is slightly more than four fathoms, is at

the outer edge of this zone. Immediately southeast of the bank the

depth plunges to ten fathoms, forming a low but pronounced escarpment.
The reef is less than a mile long.

The sloping zone along the shore of the mainland has a bottom of fine
sand, like that on the beach. The content of mud gradually increases
seaward, and the large area of eight to nine fathoms is almost entirely
of a dark, slate'-gray mud. Heald Bank has almost no mud, but much sand,
and an even larger component of shell fragments, mostly too worn to

identify the species of mollusks which produced them.

There is a buoy at the western end of Heald Bank, which aids in direc-
ting ships to Galveston. The reef is a popular area for party boats,
which take tourists from Galveston on a day long fishing trip, with
tackle provided. Many private boats can be seen fishing in the area
in good weather.

My experience at dredging on Heald Bank was limited to a single trip
on 30 June 1965, on an ocean-going shrimp boat used as a research
vessel by the U. S. Fish and Wildlife Service. The location we dredged
was 94° 14' N. Lat., 29° 06' W. Long., and the depth was five fathoms.
Only one dredge haul was made; the dredge had a rectangular iron frame
and a cloth bag of fine mesh (few mm.), in a protecting canvas sleeve.
So fine a mesh does not allow much washing to occur as the dredge is

pulled, and so it is brought aboard as soon as it is filled; this time
it was bulging with about a bushel of substrate.

The sand was washed from the haul in square wooden frames with bottoms
of screen wire (2 mm. mesh), but the abundance of shell fragments,
ranging in size up to several cm. in maximum dimension, and numerous
small mollusks, required taking the catch ashore for careful examina-
tion. To do this, the washed shell was placed in buckets, filled with
sea water. The diversity of species and abundance of some were obvious
and impressive during washing; especially prominent were live Strombus

alatus Gmelin, 1791 and Cancellaria reticulata Linne, 1767, as well as
many of the small, fish-like protochordates , lancets or amphioxus
( Branchiostoma sp.). The latter are rare and infrequently present in

this area.
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No chitons were found in the sample taken in June, but a similar
washed sample was collected by the U. S. Fish and Wildlife Service
on 31 October 1965, which contained several specimens of a small
species (but no amphioxus) , and several other species of mollusks
not found in the first sample. The total species collected in the
two samples was 83, which is thus nearly half of the approximately
200 species of marine mollusks known from the Galveston area (Bay
complex and to the 18 fathom line seaward).

Although a few unplublished graduate theses at several Texas Uni-
versities deal incidentally and very briefly with Heald Rank, I know
of no extensive biological study of it; that none has been published
seems unusual, in view of its popularity with fishermen and the rich-
ness of its benthic biota. No sea grasses or larger algae were present
in the samples, but small patches of calcareous encrusting algae

(Lithothamnion sp.) were present. Nor were there any corals.

Hydrographic data collected monthly over the period January 1963 to

December 1965 on a station near Heald Bank showed that at the three
meter depth the temperature varied from 13-^ C (55.4° F) in January to
29° C (83.2 F) in August and September, with a regular fluctuation
between the two extremes. The salinity varied very irregularly, with
a low of 22 ppt (parts per thousand), to a high of 36 ppt, but most
samples were above 34 ppt, and therefore representative of a rather
constant oceanic salinity (Temple et^ aT. , 1977)

.

Probably the reef is sufficiently diverse so that different species
are present only at irregular intervals, when conditions are favorable.
Unfortunately the chitons have since been misplaced, but the following
notes were made during the few days they were studied while they were
living. They were kept in a shallow glass dish with fragments of shell,

placed in a larger enamel pan of sea water.

The seven specimens, identified as Chaetopleura apiculata (Say, 1830),
were all of similar size, the one measured being 7.8 mm. long, 4.9 mm.

wide, with the girdle 0.65 mm. wide; they were thus at the minimal
size cited by Abbott (1974), who stated that they grow to 22 mm. length.

According to his account this species ranges from Cape Cod to both
sides of Florida in 1 to 15 fathoms depth; although he did not note
Texas as part of the range, Andrews (1977) recorded it from here, but
gave no precise locality.

The ventral side was uniformly whitish, but the dorsal surface was
variably colored: two specimens were white, nearly albinos; two were
tan, scarcely mottled; two were gray, considerably mottled gray and

tan, and one was more intensely mottled. The mottling was caused by

poorly defined rectangular spots of darker color. Two pigments seem
to be present, one gray and the other brown; these are present in

different amounts, or one or both absent. On the girdle the pigment
was arranged in light and dark, narrow, alternating radial bands,
extending completely around the periphery.

No drawing was made of the dorsal side, but the valves slope upward to

a median crest. The six central valves have numerous, small spherical
nodules, arranged in lines parallel to the median crest. There are
six to ten nodules per line, and 13 to 16 lines per valve. These lines
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are more regular in the middle, becoming irregular and with fewer

nodules toward the valve margin.

The nodules seem to be of white, shelly material (calcium carbonate);

a few near the margin have each a small, black cup, which are appar-

ently macroesthetes : peculiar eye-like sense organs on the backs of

chitons

.

The front and hind valves have granular surfaces, the granules being
about half as big as the nodules on the central valves; they are

closely and irregularly spaced. Some of the marginal granules also

have macroesthetes.

The dorsal surface of the girdle also has oval granules, about the

size of those of the terminal valves; they are closely spaced, forming

oblique rows like the scales of a snake.

Also present on the dorsal part of the girdle are bristles, each

about \ as long as the girdle is wide; they vary in abundance in

different specimens. Each has a swollen base, and projects upward,

ending in a curved tip. They are not clumped nor do they have any

regular pattern of distribution.

Along the girdle margin there are numerous short, closely set spicules

projecting horizontally (Fig. 1). Similar glassy spicules are closely

set in the ventral surface of the girdle, in which they are imbedded,

with only their tips projecting. There is a groove of uniform depth
between the girdle and foot, and this is the original mantle cavity
of mollusks. The head is without tentacles or eyes, and its lower

surface is flattened and pressed against the substrate, with a large,

circular mouth in the middle. The foot has a large oval surface used

to adhere to the substrate. There is a prominent trough between the

head and foot. On each side of the foot, hanging down in the mantle

cavity, there are closely spaced, bipectinate gills. These extend

from about the third dorsal plate to the hind end, where a small

median anus is visible.

These chitons shunned the light, quickly crawling to the underside of

a shell fragment when such was turned over to expose them. By placing
them on a glass slide, one can see that there is a single pedal wave:

a narrow, transverse elevation of the sole of the foot, which passes

from the front end backward as the animal moves forward. I\T:ien resting
the chiton elevates the girdle slightly at two places on each side,

near the front end. Water currents enter here, passing over the gills

and leaving by a similar elevation of the girdle in the midline behind.

I have not found chitons elsewhere in the Galveston area, nor at other

parts of the coast of Texas. They are chiefly inhabitants of rocky
substrates, and shun brackish water.

There is a specimen of Chaetopleura apiculata in the Houston Museum of

Natural Science, Station 1406, which is 12 ram. long. It was collected
by Harold Geis at 34-40 feet, \ mile northeast of the buoy at Heald

Bank, 1 July 1965; another lot collected 25 October 1954, by Tom Pulley
in 45 feet at Heald Bank, contains 5 specimens representing a size

array

.
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Chaetonleura anic.ulata Say, 1839 was reported in Texas Conchologist

in 1971. Ode reported beachdrift valves from San Luis Pass, and Speers

recorded two live specimens she collected on oysters at South Padre Island,

This report on chitons also listed range of the more commonly collected

Ischnochiton oaoillosus (C.B. Adams, 1845) in Texas bays. So far this

species has not been taken live at Galveston.
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.Figure 1. Ventral view of Chaetopleura apiculata Say, from

Heald Bank, Texas. Arrows indicate the direction of

water currents entering and leaving the mantle cavity,
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Photo by Boone

Figure 2. Variations of pattern and color of specimens of the *

half-inch Ischnpchit on napillogus collected at Rockport, Texas

by Constance E. Boone the summer of 1967. This species may be

collected easier from Rockport to South Padre Island in Texas bays.
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SEARCH AND SEIZURE By Constance E. Boone

Like pigs in a water hole, we slopped and slithered and sank in the

mud, but those who wanted to get a live angel wing did so on the HCS
field trip on Sunday, March 11. at the sand and mucky flat north of

the jetty at Bolivar.

It is really too bad more n«w members were not there to see the dan-

gers and regrets of not comipg prepared to dig the four-to-five inch

Cyrtopleura costata (Linne, 1758). It was cloudy and cool. Waders
were really needed. Boots filled with water if you tried to cross

the ditch running along the jetty so you could get on the sand (MUD)

bar. Elizabeth Smith's friend lost one of the boots she borrowed in

the effort to get back in on dry land. Don Hart, field trip chairman,

was ahead of us and had dug a couple of specimens before we got to

the bar. There were plenty to dig. Some were arm's length down in

the mud. I hope some of the pictures Bob Sappington took are good.

This is the area Dr. T. E. Pulley takes his classes in the summer time.

I agree it would be better to dig in warm weather, but the 13 partici-
pants on the HCS field trip had fun anyway.

About the only other species collected were plenty of fresh dead or

even live Tagelus plebeius (Lightfoot, 1786). Though this species
burrows in the mud, we didn't have to dig them as they were out of

the burrows on top of the mud at low tide.

On to Sanitary Fill Road (update of Dump Road I) we went to see if we

could find live pairs of Texas Venus, Agriopoma texasiana (Dall, 1802).

Don Hart had found some there on the Gulf Beach in the shallows at low

tide. He said they were trailing in the pools towards the point.

This is listed as "uncommon, if not rare" by Abbott in American
Seashells , 1974. It was named from Texas, Galveston to be exact, by

Dall some years after it had been collected.

Dall described this venerid as Cytherea texasiana in Nautilus Vol. V,

No. 12, April, 1892, page 134.

Dall stated that this was his #291 in the list in Bulletin 37

'

where it was referred with doubt to a fossil species which proved
to be a different character. Dall said it was first collected by

Wurdeman during the earliest Coast Survey work on the Texas coast

(about 1856) and sent to the USNM by R. R. Gurley of the U. S. Fish
Commission and later by J. H. Singley of the Texas Geological Survey.

Dall ended his account saying "must, when in really fine condition,

be a very elegant species."

Through the years, this columnist has reported finds of this species

from local beaches; in recent years a goodly number of live specimens
have been collected in the surf zone.

Dr. Harold W. Harry pointed me to Paul S. Boyer's report in Nautilus
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Vol. 80, -Ian, 1967, pages 79-81. This is also mentioned in American
Seashells , 1974.

Titled Some Observations on the Ecology of Callocardia texaslana
(Callocardia was the generic designation earlier), Boyer reported on
dredging a number of specimens from off the Louisiana coast, included
one report of a live adult from the Gulf of Campeche from a shrimper,
and a report from Dr. Pulley on live specimens in Matagorda Bay in

1956 after a drought when salinities were abnormally high.

Boyer's dredge material came from a substrate of a superficial layer
of "flocculate clay on 3 to 5 cm of silty sand, overlying stiff
gray mud." The specimens collected were coated with mud in which they
apparently had been living, Boyer said. Since the dredge couldn't
excavate deeper than 8 cm into the sediment, it was estimated that
specimens collected must have been living about 4-8 cm beneath the
sediment surface.

Live specimens were found at depths of from 24 ft. off the Mississippi
Delta to 80 feet South South East of Marsh Island. Boyer said that
the bottom salinity ranged from 28 to 34 o/oo, and he concluded that

the species favors euhaline conditions.

Dr. Harry's paper. Correlation of Benthic Mollusca With Substrate
Composition in Lower Galveston Bay , Texas (Veliger, Vol. 19, #2,

pages 135-152) provided an insight into Galveston Bay complex. He

divided it into five parts: 1) inland eastern. Trinity, 2) western.
Upper Galveston Bay, and 3) open southward into Lower Galveston Bay

which further divides into the extensions of East Bay behind Bolivar
Peninsula and West Bay behind Galveston Island. He discussed the

high salinity fluctation and the continual high turbidity in most
of the bay complex caused by river-borne sediments and abundant
phytoplankton.

He emphasized in his study the ecological importance of silt and clay

in the distribution of benthic marine organisms, particularly filter

and detritus feeders. His paper included the report that he had

found one live specimen of the venerid we are discussing in lower

Galveston Bay.

The specimens showing up live on the Gulf beach are thought to be

adventitious only at irregular intervals of several years. They

probably would not live in the sand at water's edge where we find

them.

So far as I know and can find out, the animal of this species has

not been studied.

When live or fresh dead, this Venus clam is creamy and somewhat

silky looking though I have never seen much periostracum. Most

big dead valves are gray and ugly. But if you haven't added this

to your Texas collection, a dead valve will do to start.

We had some abnormally low tides (billed by the newspaper as the
lowest in forty years) in early March. What did you find, if you
got to the beach?
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Don Hart reports hundreds of olives. Emily Oakes reports at least a

hundred Epitonium . She was collecting with fellow HCS members, Donnie
and Freya Gates, at the far end of St. Luis Pass when Donnie picked up
what he called "a funny looking apparatus". Emily covetously told him
it was a prime specimen of Amaea mitchelli , a prized and much sought
Texas shell. Betty Genusa got a broken but prized Amaea mitchelli .

Mildred Tate says live Phalium granulatum were found in the Freeport
area. By the end of February Bob Deas, owner of Coastal Creations
and HCS member, had about 1200 Epitonium from the Sea Isle area on
Galveston Beach.

Keep us informed about your finds, please. These reports can be of

importance to malacologists. Give me details; we would like to know
circumstances of collections, feeding notes if you make observations,
and associated animals on the beach at the time.

You will recall our report on the need to have a fishing license to

collect oysters and the need to know what areas are off limits (Texas
Conchologist , Vol. XX, January, 1984).

Our field trip chairman had two encounters with law enforcement men
during the low tide days.

One is funny; one is sad.

I do not know what law enforcement agency the men were from, nor does
Don.

He was collecting dead angel wing valves poking up out of the mud near
the Freeport jetties at the low tide period. The law officer informed
him he was illegally digging oysters. Don told him that he was not
"digging" oysters and that you didn't dig oysters. He also showed
him some of the angel wing valves and asked the officer if they looked
like oysters. Nevertheless, the officer said he was going to give Don
a ticket for digging oysters. After some argument and some statements
from Don that he would display the angel wing valves in an upcoming
exhibit as what officers thought were oysters, the man told him to go

on and leave. This was on the Gulf beach.

Just a few minutes later Don entered the bay area where there were
clumps of oysters, because he thought to see what tiny gastropods
might be on the oysters. He was not taking oysters. He was being
an investigator of minute mollusks.

Another law enforcement officer drove up and pulled out his ticket
book and proceeded to write a ticket because he said Don was collecting
oysters. Don's bucket and pockets held no oysters. He told the officer
of his other experience and explained what he was doing. Again, he did
not get a ticket, but he did find out that he wasn't supposed to col-
lect in that bay area because it was supposed to be polluted. There
were no signs posted.

Maybe you had better go armed with a fishing license and a map of
oyster collecting areas for this season and update that each season.
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OCCURRENCE OF Euglandina rosea IN CENTRAL TEXAS

Raymond W. Neck
Texas Parks and Wildlife Department

A200 Smith School Road
Austin, Texas 7874A

The genus Euglandina consists of terrestrial gastropods which are
predaceous upon other land snails. The group is tropical in origin
and belongs to the family Spiraxidae. Two species of this genus are
native to Texas: 1) E^. sing leyana (W. G. Binney, 1892) which occurs
in the Texas Hill Country and Edwards Plateau southeastward onto the

Coastal Plain (Fullington and Pratt 1974: Neck 1980); and 2) E.

texasiana (Pfeiffer, 1852) which ranges from northern Veracruz north-
ward to the three southernmost counties of Texas (Fullington and
Pratt 1974: Neck 1981).

A third species of Euglandina occurs in the United States. E^. rosea
(Ferussac, 1821) ranges from the Carolinas to Florida and westward to

eastern Louisiana. Binney (1885:349) reports this species from "Texas"
but early compilers of Texas molluscan records reported no records of

E. rosea from Texas (Singley 1893: Strecker 1935).

Recently, records of E^. rosea have been reported from residential
yards in urban centers of the central and lower Texas coasts. Fullington
and Pratt (1974:22) listed records from Houston, Corpus Christi and
Brownsville. More recently, Harry (1983) mentioned the occurrence of

E^. rosea from Brazoria County. The restriction of these Texas records
of _E. rosea to the humid coastal plain is a reflection of the general
requirements for high humidity levels by this species.

Herein I report the existence of populations of E^. rosea in Austin,
Travis County, in central Texas.

The first indication of E^. rosea in Austin was on March 11, 1982.
A pile of shell debris representing a single individual of E. rosea
was found on the temporarily exposed bottom of Town Lake (impoundment
on the Colorado River) . The living snail had been attacked and eaten
by an unknown predator, probably a bird. The locality was just outside
the limits of the Brackenridge Field Laboratory of the University of

Texas. A brief survey of adjacent areas above the normal level of
Town Lake revealed no additional specimens of E^. rosea , living or dead.
During extensive snail surveys of the Brackenridge Field Laboratory
from 1969 to 1973, no individuals of E^. rosea were recovered.

On July 25, 1983, I received a living E^. rosea from a residential yard
in west Austin, only 2.1 kilometers from Town Lake locality. The
residential locality is adjacent to Johnston Branch which flows into
Town Lake. Soil is moderately deep and overlies rocky creek alluvium
which overlies the Georgetown Limestone. Dominant native plant is
cedar elm, Ulmus crassifolia .

A second, somewhat smaller, specimen was received from the same resi-
dential yard on November 30, 1983. Both specimens were associated
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with a pile of lumber. Measurements of both specimens are given in

Table 1.

Both specimens have very broad shells and appear to represent bullata
Gould 1848, an inflated form found in the western portion of the nat-
ural range of E. rosea . Pilsbry (1946:194) considered this form to

be a subspecies, but the genetic basis of shell shape of E^. rosea has
not been studied well enough to distinguish between intrapopulation
and interpopulation variation.

Examination of shells of E. rosea from other introduced Texas popu-
lation indicates substantial variation in shell shape. Specimens from
Corpus Christi in the Dallas Museum of Natural History are short and
slender, appearing to conform to minor W. G. Binney 1885, which was
treated as a variety of the nominate subspecies by Pilsbry (1946:194).

Origin of all Texas specimens of E^. rosea is believed to involve
transfer of snails and/or eggs in soil with nursery stock of ornamental
plants. Snails with varied shell morphology are presently being dis-
tributed in this manner.

No observations are available concerning prey snails utilized by these
residential Austin E^. rosea . Helicina orbiculata is the most common
native species and is utilized by native Texas populations of E^.

singleyana and JE. texasiana (Neck, unpublished observations) . In

the laboratory, these Austin E^. rosea have readily fed on H. orbiculata ,

Mesodon roemeri and Mesodon thyroidus . Mention should be made of the
introduction of E^. rosea into Hawaii as a control agent for the giant
African snail, Achatina fulica Bowdich (see Krauss 1964). Unfortunately,
E^. rosea has become a major predator of the native snails of the genus
Achatinella , which have recently been listed as Endangered (Bender 1981)

TABLE 1 MEASUREMENTS OF SHELLS OF Euglandina rosea FROM AUSTIN, TEXAS

(measurements in mm.)

SPECIMEN 1 SPECIMEN 2

Height
Width
Aperture height
Whorls
H/W
Ah/H

44.35 38.55
21.35 16.65
28.75 23.5
6.1 5.6

2.08 2.32
0.65 0.61

, __._ _

Acknowledgements: I thank Joseph. J. Frisbie for allowing me to study
and maintain his snail, "Joshua." Richard J. Frisbie supplied the
second specimen, apparently unnamed.
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Fig. 1 A specimen of Euglandina rosea (Ferussac, 1821) was collected
in 1977 by Ruby McConnell from her patio when she lived in Houston off
Post Oak Road. It was found among the plants she had on her patio.
This is an import to our area, but it does seem to thrive in Houston.
Other members have collected it in their yards. It is the biggest
land snail you will encounter in Texas, I believe, and grows to be
about one and a half inches.

Photo by Constance E. Boone

SEASHELL

My foolish fancy stirs to see this shell
I've bought, that's blotched and pocked with knobs outside.

But housing glossy entrance to a citadel
That I would see, if I could get inside.

So through that shining doorway I would slip.

And ever smaller growing as I go,

I'd take a phantasmagoric trip
To view pale rainbow colors all aglow.
But when I reached that tiny promised end.

The fabled pot of gold I'd leave intact.
And growing larger I would re-ascend
That shining, glassy, mirror-silvered track.
Imaginary ventures being done,

I'll tuck away the shell and drowse in the sun.

Gayle Reynolds
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THE ANIMALS OF SOME SHELLED OPISTHOBRANCH SNAILS OF GALVESTON

Harold W. Harry

Shelled opisthobranch snails are not only very small and relatively
uncommon in the Galveston area, but most of them are rarely found
alive. Some years ago I had a brief opportunity to examine living
animals of several species, of which it was possible to make sketches
and a few notes. The shelled opisthobranchs of this area belong
mostly to two major groups: (1) those with relatively high spired
shells in which the body whorl is not disproportionately large and
the aperture is not much higher than wide; this group constitutes
the pyramidellids. (2) In shells of the second group the aperture
is much higher than wide, the spire relatively low or absent, the

early whorls being in the latter case completely enclosed in the

last one; these are the cephalaspids

.

Both shell shapes occur among prosobranch snails at Galveston also,
and they are relegated to their respective groups chiefly on the
basis of characters of the flesh. For details see Hyman (1967) , who
incidentally published pictures of the animals of several genera
considered below. Classification and nomenclature of these snails is

as yet very unsettled, at all levels, and not a matter of concern in

the present account. But in order to reduce ambiguity about the
species studied, drawings of the shells made by Selma F. Snyder are
included and the localities at which live specimens were found are
stated.

The pyramidellids were long included among prosobranch snails, but
Fretter and Graham (1962:253-255, 636-639) examined the anatomies of

British species and found they were shelled opisthobranchs. They
published pictures of the animals of Odostomia and Turbonilla , showing

the thin, tubular proboscis emerging from an inconspicuous mouth, just

below and in front of the tentacles. Such a proboscis is only ex-
tended when the animal feeds, and it was not seen in the animals
during the present study. Of the tentacles, they merely noted (p. 637)

that they are flat; they also thought the group was derived from

prosobranchs, and in the process the eyes had sunken into the head
and moved toward the midline. Robertson (1978) also figured the

animals of several species of Odostomia .

In the present study, the pyramidellids were represented by two

species each of Odostomia and Turbonilla and one each of Pyramidella
and Sayella ; of the cephalaspids, one species each of the genera
Acteon and Acteocina were examined. All of these small animals are
white when alive, and the Pyramidella is sprinkled with small flecks
of a purer white pigment; similar pigment is concentrated along the

midline of the mentura in Sayella (Fig. 20). The front end of the foot
is flattened, or truncate, sometimes appearing concave, but this may
be temporary. In Acteocina its front corners are rounded, but in
others they are pulled out somewhat, the foot being thus "eared" or
auriculate. What appears as a snout, or proboscis, extending over
the front end of the foot from the tentacles, is not really that, for
it seems to be attached to the top of the foot throughout its length,
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rather than merely at its base, near the tentacles. It is therefore
called a mentum, to differentiate it from the external proboscis pre-
sent in many lower prosobranchs, where it is round in cross section,
attached only at its base to the head, and has the mouth at the free
end. Fretter and Graham (p. 253) show the mentum of Odostomia
attached only at its end nearest the tentacles, but such an arrange-
ment needs confirmation.

The eyes of all these species are small black dots, sometimes appearing
as cups, situated near the midline and deep inside the head; They are
either within or medial to the tentacle bases. A thin, oval, corny
operculum was present in all species but (possibly) Acteocina .

The shape and arrangement of the tentacles in the species studied
present a series of forms which may shed some light on the possible
relationship of these species to other snails. In the genera Odostomia ,

Turbonilla and Pyramidella (figs. 13-18) there is a single pair of

tentacles, arising in the midline of the head. They are all fairly
long and tapering, held low and directed obliquely forward along the

head. Each tentacle is flat, but it is distinctly folded along its
axis, so that a cross section of it has the shape of an inverted V.

In some the fold is not precisely medial, but a little toward the
midline, so that the V opens ventro-laterally . In Odostomia there
is a small gray bulb in the groove, at the very tip, but such was not
noted in Turbonilla and Pyramidella .

The shell of Sayella resembles very closely the other pyramidellids,
in having a high spire and equidimentional aperture, but the tentacles
are small, short triangles (Fig. 19) flattened and held erect. I did
not find a ventral groove on them, and none was mentioned by Morrison
(1939), who also described the living animal, noting the erect, tri-
angular tentacles.

Such an arrangement in Sayella could have led to the type of tentacles
found in Acteon (Fig. 20), in which they are flattened and triangular,
but turned backward over the shell. This in turn could have led to

the type found in Acteocina (Fig. 21), in which the mentum broadened
to cover the entire front end of the foot, and the tentacles seem now
to be a backward continuation of it, extending over the shell although
still showing a deep medial cleft between them. Such an arrangement
is known as a head shield, and from this the name Cephalaspidea is

derived.

Perhaps the ventro-lateral groove has been lost in Sayella , Acteon
and Acteocina , but it may be present in other cephalaspids - a matter
for further Investigation. The groove which is so prominent on the
tentacles of the other pyramidellids reminds me of a similar one
found only at the base of the tentacles, not throughout their whole
length, in the freshwater pulmonates. In the latter group, at least,
it may be a special sense organ, and it has received very little
attention (Harry, 1964).
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Explanation of the figures.

PYR/\MIDELLIDAE

Odostomia weberi Morrison, 1965.

Figs. 1, 2 (shell: l.Anun high), 15, 16.

Several specimens were taken by trawl in Clear Lake, at 1 m
depth along the south shore, in May 1964. Most had gelatinous egg
masses adhering to their shells, each with 15-30 small spherical
eggs, and some hatched in the laboratory to free-swimming veliger
larvae. Constance Boone reported collecting this species alive in

Upper Galveston Bay near the Houston Yacht Club (Texas Conchologist

,

4(8) :64, 1969).

Odostomia diathophila Wells and Wells, 1961.
Figs. 3, 4 (shell: 1.5 mm high), 13, 14.

One or two specimens were found on each of a dozen scallops,
Argopecten amplicostatus (Dall, 1898), collected 21 July 1968 by
feeling for them in water 1 m deep, in Christmas Bay. Possibly
these snails were feeding on the serpulid worms forming calcareous
tubes attached to the bivalves. The snails were covered with
detritus, and had a few short filaments of green algae attached to

them.

Turbonilla aequalis (Say, 1827)
Fig. 6 (shell: 12.6 mm high)
Turbonilla interrupta (Totten, 1835)
Figs. 5 (shell:?. 5 mm high), 17.

Live specimens of both species of Turbonilla were examined
from Heald Bank, in December 1965, and found to be very similar.
The drawing (Fig. 17) was made from an animal of T_. interrupta
from Lower Galveston Bay collected 1964. It had a maroon spiral
stripe on the shell.

Pyramidella crenulata (Holmes, 1859)
Fig. 7 (shell:7.5 mm high), 18.

A single live specimen was dredged just beyond the surf zone
of the beach at Galveston, in August, 1966.

Sayella livida (Rehder, 1935)
Figs. 11 (shell:4.5 mm high), 12 (shell: 2.8 mm high), 19.

Two shells, one with the living animal, were found in Christmas

Bay, 29 June 1965.

ACTEONIDAE

Acteon punctostriatus (C. B. Adams, 1840)

Figs. 10 (shell: 5.1 mm high), 20

The live specimen studiec" was collected in Christmas Bay in

June, 1967.

ACTEOCINIDAE

Acteocina canaliculata (Say, 1826)
Figs. 8, 9 (shell: 4.4 mm high), 21.

The live animal studied was collected in Galveston Bay in
July, 1964. Abbott (1974:313) figures the animal of the off-shore
species, A. candei , which is very similar.
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ADDITIONS TO MONOGRAPHIC LIST OF BIVALVES
OF THE NORTHWEST GULF OF MEXICO

By Helmer Ode

During the cataloging of the collect Ion of the Houston Museum of

Natural Science it was discovered that a number of shells which I

identified several years ago were not included in the monographic
list of bivalves for the Northwest Gulf of Mexico. These omitted
species follow here.

Family ERYCINIDAE ueshayes, 1850
We omitted several species of this family (see Vol. 17, No. 2,

January, 1981).

Genus Amerycina Chavan, 1959
(Numbering follows Ode's bivalve numbers from Texas Conchologist
Vol. XVII, No. 3, April, 1981.)

430. Amerycina sp. A

A third species of this genus can reach a very large size
for a leptonid. The 3 large valves and the fragment con-
stituting the only lot we have, show a shape quite unknown
to me because the shells appear to be truncated on the

anterior side. This produces a peculiar angulation in the
circumference. The hinge is quite like that of other mem-
bers of the genus. The Fig. 1 of the largest valve shows
the truncation and an estimated typical outline for the

genus. There are present two heavy ridges on both sides
of the umbo which fit into two sockets in the opposite
valve (shown in Fig. 2). Because of the truncation this

species does not appear to conform well with Chavan'

s

description of Amerycina ; but if we remove the truncation
(dotted outline in the figures) the shape appears typical
for Amerycina . Because all our valves show the truncation
clearly it is not probable that it is a pathological feature.

The shell is quite inflated for leptonid and thus in volume
this species is no doubt the largest species of the
Leptonacea in the Northwest Gulf of Mexico.

Records HMNS: 1 lot

Depth range: 50 fms off Freeport.
Geographic range: Unknown.
Max. size: 13.4 mm.

431. Amerycina c. f . linella Dall, 1899

Two small valves may be this species, but until a better
monograph with clearer pictures and descriptions than
those available to me at present is written, it remains
practically impossible to say anything with certainty
about our leptonid bivalves. In our collection are two
small but very pretty single valves beautifully concen-
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trically lined by opaque bands in the glassy shells. The
shell surface itself remains perfectly smooth, but the
alternation of opaque bands with glassy bands gives the
impression that the surface is strongly ridged. Our
identification is merely a guess, and it may be further
remarked that Abbott places both species A. periscopiana
(see Vol. 17, No. 2, p. 51) and A. linella in the genus
Erycina Lamarck, 1805.

Records HMNS: 2 lots, none alive.
Depth range: + 20 fms.

Geographic range: Texas, North Carolina (Abbott)
Max. size: 4 mm.

432. Lasaea sp A.

Another erycinid species remains like some of the others,
unknown to us. Its hinge is typically erycinid (see the
figures) . In one valve there are well developed sockets
in which the laterals of the other valve fit. The most
characteristic point of recognition of this species is

undoubtedly the irregular development of the growth
incrementals on both valves (see Fig. 8). It appears that

on some valves, at least- the cause of this irregularity is

the cracking and irregular wrinkling of an extremely thin
epidermis although in other valves it appears that the
irregularity is in the shell material itself. Also the

shells are in some instances somewhat blunted on one side.

Our assignment to Lasaea is quite uncertain and perhaps
Erycina would be closer.

Records HMNS: 7 lots, of which 1 contains live material. One lot
is from the beach of South Padre Island.

Depth range: 20-4U fms.^mostly coral reefs.
Geographic range: unknown.
Max. size: 3.2 mm.

Family SPORTELLIDAE Dall, 1899

A family of small bivalves of largely unknown mode of life. In Texas
offshore waters live 5 species, some of which have been also collected

in beach drift.

Genus Ensitellops Olsson and Harbison, 1953

In 1953 Olsson and Harbison named a number of small bivalves with
the above appropriate name. When full grown the valves are rather
solenoidal in shape in contrast to their shape when juvenile. This

surprising disparity in shape arises from the very unequal rates of

growth on the anterior and posterior side of the shell. Olsson and

Harbison surmise that the species are nestlers or borers in soft

substrates such as sponges or other invertebrate animals. This may
account also for the ratVier considerable variation in shape. Some

valves are indeed quite cigarlike and elongated whereas others are

more inflated and elliptical in shape. Olsson and Harbison describe
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no less than 4 different species from the Pliocene of Florida. In

all probability most of this material represents only a single
species to which also the present day material from Texas belongs.

All such shapes as Olsson and Harbison figure on Plate 8 of their

monograph occur in our lots. We shall use the name Ensitellops
protexta (Conrad, 18A1) which was originally described from the

Miocene

.

433. Ensitellops protexta (Conrad, 1841)

Quite characteristic for this species is the microscopic
sculpture of very fine and closely spaced radial grooving
often in divaricating patterns. This grooving is difficult or
impossible to see in older shells because they get too worn,

but in juvenile material under the correct illumination
this grooving is quite characteristic. On the outer surface,

also, pustules are sometimes present, but these are by no

means as numerous as in the related genus Basterotia . A

sketch of the species is given in Figure 6.

Records HMNS: 32 lots, no live material.
Depth range: Most samples came from shallow water of the South

Texas bays but a few derived from beach drift and a few

from offshore dredge niaterial to a depth of 10 fms.

Geographic range: Texas and North Carolina.
Max. size: 9 mm. but a broken fragment indicates that the species

can grow to in excess of 1 cm.

434. Ensitellops sp. A

In our material is a different species present, which
may belong to a different genus. It exhibits the same
unequal growth rates for the anterior and posterior sides
as the previous species and also the prodissoconch on the
umbo is quite elevated, but not only is its shape con-
siderably different, also it's hinge line is different (see
Fig. 7). We possess only two left valves in rather worn
condition.

Records HMNS: 2 lots.
Depth range: one lot from the beach of Mustang Island and

another from 11 fms. off Matagorda Island.
Max. size: 5.8 mm.

Genus Fabella Conrad 1863

435. Fabella sp. A

In the collection is a single lot of some small shells
which in shape resemble very much juvenile Ensitellops .

However, they are mostly larger in size; in fact at that
size Ensitellops would have grown quite unsymmetric.
They also exhibit the very fine grooving of the surface.
Somewhat different, however, is the development of the
hinge line. It is possible that the generic name Fabella
can be applied to these shells, but more expert knowledge
than I possess is necessary for identification of these
shells .
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Records HMNS : 1 lot, no live material.

Depth range: from shallow water of the bays.

Geographic range: Unknown.

Max. size: 6.1 mm.

Genus Basterotia Hoernes, 1859

This inflated rather thick shelled genus with a high carina has been

reported earlier for Texas. Johnson's list names Texas and also

Abbott mentions it, I presume on the strength of Johnson's listing.

It was probably Dall who guessed that it should occur in the Northwest

Gulf of Mexico. Authentic material collected prior to our survey is

not known to me.

436. Basterotia quadrata (Hinds, 1843)

This interesting shell is known to us only in two full

grown valves, considerably different in shape and pre-

servation. One, undoubtedly a recent and rather fresh

one, is thickened and quite carinated and pustulose. It

agrees well with Abbott's brief characterization. The

other valve is larger, more elongate but still possesses

a considerable carina. There are many rather worn pustu-
losities. This valve is probably a Pleistocene fossil.

I expect that B^. quadrata will be collected alive one day
in the Northwest Gulf of Mexico. So far as I know, nothing

is known about its biology.

Records HMNS: 2 lots, none alive.
Depth range: one lot from 40 fms . off Freeport (recent).

Another from the jetty at South Padre Island.
Geographical range: North Carolina to Texas, West Indies to

Brazil (Abbott).
Max. size: 9.2 mm,

437. Basterotia (Basterotella ) elliptica (Recluz, 1850)

Basterotella differs from Basterotia in being less inflated
and lacking the surface granulations, but having the same
hinge characters. We have 15 lots which we with some
hesitancy assign to this subgenus.
They are mostly rather small trapezoidal shaped glassy
bivalves which in general are somewhat rounder in shape
than the figure of Corbula newtoniana C. B. Adams, which
is a synonym, indicates (see Clench and Turner, Occasional
Papers on Mollusks, Vol. 1 (15), plate 47, figs. 9 and 10).

In how far the hinge is truly different from that of

Saxicavella Fischer, I do not know. Abbott mentions that
Saxicavella has a cardinal in the right valve fitting into

a corresponsing cavity in the left valve. Van Benthem
Jutting in "The Fauna van Nederland" discusses the
genus Saxicavella extensively and denies the presence of

a tooth.

A figure given by her of the Western European species of

Saxicavella is however in habitus and shape clos^e to

Basterotella . We leave the problem unresolved and will
report our 15 lots as Basterotella elliptica (Recluz, 1850.
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Records HMNS: 15 lots.

Depth range: 18-30 fms , sandy bottom. One lot from the beach.

Geographic range: Gulf of Mexico to North Carolina.

Max size: 7.5 mm.

Family GALEOMMATIDAE Gray, 1840

We will add here two quite small species of uncertain generic
affinity but probably also in the genus Cymatioa because they fit
the hinge of that genus best. They are extremely small species
which we discuss here because their presence clearly indicates
that in order to study the leptonid fauna of any area in the world
one must put under the microscope many juvenile shells of supposedly
non-leptonid affinity.

438. Cymatioa sp. D^ (addendum)

This species was discovered among a number of extremely
small juvenile shells of Yoldia not larger than about

1 1/2 mm. in length. It is surprising that two species

so far separated taxonomically look alike. We have pre-
pared two figures of both shells. In Fig. 3 we show the

juvenile of Yoldia . Where the arrows are drawn the hinge
plate, hardly discernable under the microscope, is develo-
ping as a thickening on the shell surface. On top of it one can

faintly see the outline of the elongate taxodont row of

teeth. Mixed with these crystal clear, glassy, very thin
shells was another equally thin and glassy one of almost
the same shape, but which had an entirely different hinge
(see Fig. 4). In our two figures 3 and 4 the differences
in shape have been somewhat exaggerated. In Figure 4 a

tooth has already foirmed where the arrow points, at the end

of a somewhat twisted ridge. Also at the other end of the

umbo another ridge is being formed. We have several lots

containing this supposedly very small species which when
dead becomes white and chalky.

Records HMNS: 4 lots

Depth range: 63-170 fms.

Geographic range: Texas; off Florida Keys (Abbott, 1974).

Max Size: 2mm.

439. Cymatioa sp. E^

We list here the smallest species encountered. Its hinge

line is remarkable for the fact that the prodissoconch is

sunk in between two high shoulders (see Fig. 5). The shell

is glassy clear and very thin. Although it is possible
that they are juveniles, I still believe that they belong
to a separate very small species which might be allied to

Cymatioa . The prodissoconch is clearly delineated by a

white line on the shell (see dotted line in Figure 5)

.

The shell differs in outline very much from the previous

species.

records ilT^.'J; 1 lot
Depth range: 6? fms.
I<ax Jize: 1.2 mm.
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A40. Corbula c. f . cymella Ball, 1881.

Some valves of a species first considered close to

Basterotia turned out to be juveniles of a Corbula
species which in all probability is cymella Ball, the
name under which we will report it here. They have the

somewhat carinated inflation and a strongly forward
curved umbo. The species has also pustules on the

valves but in contrast to those on Basterotia the pus-
tules on Corbula cymella are arranged in vertical lines,

parallel to each other and can best be seen on the
anterior portion of the shell. All our material is

juvenile. The species is quite rare, because we possess
only three single valves of which two are broken.

Records HMNS: 3 lots, no live material.
Bepth range: 25-35 fms
Geographic range: Unknown.
Max. size: largest valve broken; if complete, estimated 6 mm

FIGURES BISCUSSEB IN TEXT

Fig. 1 Amerycina sp. A Fig. 2 Amerycina sp. A

13.4 X 10.1 mm.
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Fig. 3 Yoldia

Fig. 4 Cymatiod sp. D

Fig. 5 Cymatioa sp. E^

82



TEXAS CONCHOLOGIST Vol. XX, No. 3, April, 1984

Fig. 6 Ensitellops protexta

f { =_^^

Fig. 7 Ensitellops sp. A

Fig. 8 Lasaea sp. A
irregular growth lines

A VERY SPECIAL OFFER

Many new members in the Houston Conchology Society prompt us ^o ffev

a package of Volumes XI through XIX of Texas Conchologist for $35.00,

plus $5.00 postage. (We will not deliver to meetings) This will give

you all of the references Od^ uses in his monographic treatment of the

mollusks of the Northwest Gulf and give you the monograph of the bi-

valves and the Index. The beginning parts of the Ode monograph on

gastropods will also be in the issues after 1981.

Make checks to the Houston Conchology Society and order from Circulation

Chairman Grytch Williams, 66AA Belmont, Houston, Texas 77005.
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NEW PUBLICATIONS

Distribution of Shallow-Water Marine Mollusca , Yucatan Peninsula ,

Mexico by Harold E. Vokes and Emily H. Vokes. With 50 black and
white plates, illustrating nearly 800 species of mollusks, from
Isla Carmen on the Gulf of Mexico to Belize on the Caribbean coast
of the Yucatan Peninsula. Cost: $20.00 plus $1.50 postage and
handling. Order from Middle American Research Institute, Tulane
University, New Orleans, Louisiana 70118. A copy has been placed
in the HCS library.

Opisthobranch , a monthly publication on mollusks and marine life.

No. 1, Volume 16, January, 1984. Published by Steven J. Long and
Sally Bennett, 505 E. Pasadena, Phoenix AZ . 85012-1518. Subscrip-
tion rates are $15.00 per calender year for individual subscriptions
or $30.00 per year for all institutional subscriptions. Add $5.00
per year for first class mail or $10.00 per year for air mail postage.

The first issue of Volume 16 brought many changes in format, audience
and style. Three color plates graced this issue. This new slick
publication follows years of Newsletter-type publication of Opisthobranch ,

containing news only of nudibranchs and other opisthobranchs

.

CALL FOR DUES

Dues must be paid by June 1, 1984, for fiscal year 1984-1985. Check
rates inside front cover of TC and mail to Treasurer Valerie Middaugh,
2701 North Boulevard, //I, Houston, Texas 77098.

NOTE FROM THE EDITOR

This issue of Texas Conchologist is the last before the summer holi-
days. Please remember to turn in copy on shelling vacations. The
deadline for the July issue (No. 4, Volume XX) is June 1, 1984. The

deadline for the October issue (No. 1, Volume XXI) is September 1, 1984.

We need your help to make TC interesting and significant. We take

this opportunity to thank our contributors. We are very proud to be

able to present important papers from professionals. We welcome your

reports.
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SHELL CLUB FIELD TRIPS By T. E. Pulley, Chairman

The following field trips for the Houston Conchology Society have been
planned through December, 1984. Details will be announced in the

Newsletter and at the meetings.

CHRISTMAS BAY (Freeport side of San Luis Pass, Texas)

Fri. , August 24

-0.4 tide at 9:30 p.m., sunset at 8 p.m.

Meet at Gulf beach, Freeport side of San Luis Pass.

Take exit to beach 4.9 miles from toll booth on the

bridge. Supper of hot dogs, chili, beans on the Gulf
beach, followed by collecting by wading in the bay
after dark to collect crabs, flounder, Busycon , etc.

Spend the night optional.

BOLIVAR AND HIGH ISLAND
Sat., September 29

0.1 tide at 2:15 p.m.

Meet at north jetty, Bolivar at 9 a.m. We will leave
this area by 10 a.m. and explore to Sanitary Fill Road
Gulf beach. Rollover, High Island and exits from
Hwy. 87 to the Gulf beach.

COZUMEL Mexico
Fri.-Mon., October 19-22

Low tides are minus 1 hour 22 minutes on Key West.
Saturday 0.4 at 11:30 a.m.; Sunday 0.4 at noon.
Package on this trip will be presented at the August
meeting.

PORT ARANSAS (Thanksgiving Weekend)
Fri. -Sun., Nov. 23-25

-0.5 at 10 a.m. Friday
-0.5 at 10:45 a.m. Saturday
-0.5 at 11:30 a.m. Sunday
Whooping crane trip on Sunday optional

CONFEDERATE REEF (West Bay, Galveston, Texas)
Sat. , December 22

-0.8 at 9:50 a.m.

This will be oystering in West Bay. Need waders or
boots and fishing license (no license needed if over
65), cotton gloves, large bucket or sack for oysters,
oyster knife.

NOTE: All low tides given above (except Cozumel) are for the Galveston
Channel.
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EVENTS SHELLERS SHOULD KNOW ABOUT

Dr. T. E. Pulley will teach a course titled "Collecting Seashells" at
the Houston Museum of Natural Science on six Thursday nights, October
11 through November 15, 1984.

HMNS members may enroll for $60.00. Non-members of the Museum will
pay $75.00 for the course. Field trips will be extra.

Additional details will be available through the Museum Education
Department by August.

There will be other seminars, including one on ecology and one on photo-
graphy, which might be of interest to HCS members.

The Houston Museum of Natural Science will sponsor a Whale Trip to

Baja California March 20-30, 1985. Plans of the package trip include
flying from Houston to La Paz, boarding a boat to go up into the Gulf
of California and then around to San Ignacio Lagoon and some of the

Pacific Coast islands off Baja. The boat docks at San Diego. Participants
will then fly home to Houston.

HCS members who have gone on these trips sponsored by the Museum know
that in the past they were able to collect shells at the stops where
land explorations were planned. You will remember the slides that
Dr. Pulley presented at the club meeting this last spring. There were
many shells in his pictures.

For details and cost, call Director Carl Aiken at the Houston Museum of

Natural Science, 526-4273.

DUES NOTICE

You will not receive the next issue of Texas Conchologist unless you
have paid your dues to Treasurer Valerie Middaugh, 2701 North Blvd.

,

//I, Houston, Texas 77011. Check rates inside front cover.

We need your support. We need you as a member. Don't miss the year's
activities from August through May!

*
4
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SEARCH AND SEIZURE BY CONSTANCE E. BOONE

CUTTLEFISH BONES FOUND IN TEXAS AGAIN

The finding of cuttlefish bones on our beaches this spring prompts a

review of appearances of these shells in Texas as reported in

literature available to me. I include a discussion of what kind of

animal they are from and what scientists say about them in our waters.

Mrs. Barbara Crouch, a resident of Port O'Connor, Texas, found an
eight-inch (205 mm. to be exact) cuttlebone five miles south of Green's
Bayou, Matagorda Peninsula, April 8, 1984. It was brought to my
attention by our member, Mrs. C. W. Hanks, a some-time resident of

Port O'Connor. The cuttlebone was found in two pieces (that match)
at the high tide drift line. That it had been in the water some time

is evidenced by some green algae on one part. The dorsal side is in

good condition, well marked still. The ventral side is scoured as if

birds had pecked at it. The transparent tan chitinous margin around the

edges of the cone, and unlying the shiny, thin layer of calcareous
dorsal overlap, remains fairly well preserved.

In discussing this with another HCS member, Kathy Gallaway of Bacliff,
Texas, I learned that she had a cuttlebone brought to her recently by

her husband, Robert, from the dock waters at Texas City. On my promp-
ting for more information, she later reported that he had seen five of

the cuttlebones in the water recently.

There have been other reports of cuttlebone finds on our beaches. But
before I go into the discussion of other collections, I stop here to

point out that scientists specializing in the study of cephalopods
state that considerable research so far has not revealed living or

dead animals of the kind of animal that produces the cuttlebone in any
of the waters of North or South America. Only the cuttlebones show up
on our shores. These scientists believe that they float here from
European or African waters where this kind of squid is found.

Abbott's American Seashells , 1974 has a brief discussion of the family
SEPIIDAE stating that the common cuttlefish of Europe is not represented
in our waters but that cuttlebones, the internal shells of Sepia , do
wash up on shores from Florida to Texas. He mentioned two references
on occurrences of the cuttlebones in Texas.

One by Dr. H. W. Harry and Selma F. Snider (Veliger , Vol. 12, pg. 89)
on "Cuttlebones on the Beach in Galveston" illustrates and discusses
the finding of beach specimens by beachcombers on Galveston Island in

1968. Length of specimens ranged from 70 mm. to 135 mm. Some of

these were deposited at the United States Museum (Smithsonian).
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The report discusses other finds of cuttlebones in the Caribbean,
reviews the literature on Sepia named by earlier workers as occurring
in the Western Atlantic They present information on fishing methods,
areas of the world where Sepia is known to occur, and speculate on the

unknown.

I found it interesting to know that Sepia is sought for food in Europe
and Africa where it is fished with baited traps and shows up in the fish
markets at all seasons of the year. One account quoted tells of fishing
with a female cuttlefish fastened to a rope to lure a male. Sometimes
an imitation female cuttlefish fashioned out of wood and ornamented with
bits of glass is used. Fishermen frequently collect at night to get
the animal because during the day it burrows in the bottom.

Abbott also references Texas Conchologist . The correct volume is Vol.

V, No. 6, pg. 59, February, 1969, in which Ode and Speers review the
Family SEPIIDAE in Texas. They state that cuttlebones had been collected
on High Island, Freeport and Padre Island, especially around Big Shell.
They concluded that the shells were reaching the Texas coast by floating
with the currents from Europe or Africa. They use Sepia officinalis
Linne, 1758, the common cuttlefish in the Old World.

Until the cuttlebones came to my attention this spring, I had not thought
much about what kind of animal produced them. I did once see two of

the cuttlefish animals brought in by fishermen at Joal on the West
African Coast in Senegal below Dakar. We went to this area where there
was a huge open-air fish market where they had many, many volutes, as
well as other shells we sought. I have a slide of a fisherman holding
up one of the cuttlefish for me. It seems to be about twenty inches long.

I stopped to see him remove the ink sac and to continue to "butcher" the

animal. He discarded the two cuttlebones. I asked for them and brought
them home. Later on we visited the university at Dakar and saw bottle
after bottle of preserved animals and tray after tray of cuttlebones.
They were studying them.

Another reference on the appearances of cuttlebones in the Western
Hemisphere is a paper by Dr. Gilbert Voss (Veliger, Vol. 16 (4), pg. 367)

titled "On the Absence of Cuttlefish in the Western Atlantic".
Considerable documentation and explanations in this article point out
that Sepia is absent so far from both coasts of the Americas. Tons of

the animal are caught on coasts in the Canaries and on the African coast,
and tons are taken from the continental shelf around Hong Kong, for

instance. The existence of Sepia in the Indian Ocean off Australia and

East Indies is well known. (I have collected and seen many cuttlebones
on beaches in West Australia off Onslow and Broome). Sepia , Dr. Voss
continues, is also found from Japan southward to Australia, but it is

not found over most of the Pacific Ocean.

Dr. Voss points out that several thousand tows with standard shrimp
trawls from French Guiana to the Yucatan, and the Antilles to Miami by
the University of Miami have taken not one specimen of Sepia , the only

squid that has this cuttlebone. Using similar gear off West Africa,
scientists took numerous specimens of all five species in that area.
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He discusses the shell, saying that the shell of this mollusk (cuttle-

bone or sepion), in contrast to shells of most other mollusks, is

minutely chambered and very light. The appearance of sepiids on a

beach, unless in large quantities, cannot be taken as evidence of the

former presence of a living animal. The animal producing the cuttlebone
appearing on our beaches may have lived in waters thousands of miles
distant. Usually the shells washing up on our beaches can be

identified with European and African species.

Dr. Voss says that Sepia have not become established in the Americas
because of the wide extent of deep ocean they would have to cross.

He states that Sepia are coastal animals living on or near the bottom.

Earlier reports on the occurrence of Sepia in Western Atlantic waters
are suspect, according to Voss. Even d'Orbigny who named one fronv

Martinique called his an uncertain species. It is thought they had
other squids in hand. No cuttlebones were discussed for the animals
described.

We have both of the volumes of Veliger in our library. If your
curiosity is whetted at all about the interesting Sepia , please do
check out the books and learn more about the subject thoroughly reviewed
by professionals.

What is a Sepia ? I went to Grzimek' s Animal Life Encyclopedia , Vol. 3:

"Mollusks and Echinoderms" for information that would be easier for us
to understand. The true cuttlefish is in the family SEPIIDAE which
has about 80 species. Most occur in warm waters, but one is found
in the Western Hemisphere. Large specimens of the common cuttlefish
in the Mediterranean and Eastern Atlantic can reach 65 cm. Cuttlefish
can be recognized, this book says, even by the layman by "the con-
spicuous zebralike brown to violet cross-patterning on the upper
surface and the spotted bluish-green belly." There are two elongated
tentacles which can be retracted, eight arms, protruding black eyes
with the W-shaped pupils appearing fixed. These animals can change
color. There is a series of colored illustrations of Sepia . I think
you would enjoy reading the discussion of capture of prey and more of
the mode of life of this animal. We have this book in the HCS library.

The animal exudes ink to cloud the waters in escape mechanics. This
ink was long used for fine writing ink, and is used today in sepia, a

painter's color. The cuttlebone is used in bird cages to provide
calcium for birds, and it has other uses for medicine and for craftwork.

The cuttlebone is internally placed lengthwise along the upper part of
the animal.

In thinking about the discovery of our cuttlebones, we wished to find
out if the shells were brought here by humans. It isn't scientific
enough proof, but Kathy's husband, at our request, did go to the Texas
City docks and talk to the men on a Greek ship docked there. He asked
if, by any chance, the ship would have cuttlefish aboard for food or
the cuttlebones aboard for any other reason. He was told that no squid
were brought for food. The food in storage on the ship is processed.
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frozen (even breaded) and ready for quick cooking. No squid! And,

no, the crewmen did not know of any cuttlebones aboard. In answering
them why he was asking such questions, the return question from the

crewmen was "Why they think it not live here?

I hope that I have answered the question satisfactorily.

If you collect a cuttlebone, add it to your collection with appropriate
data. Just as you add Spirula spirula you can add Sepia . You may
never see the animals.

Though not actually a part of the cuttlebone story, a recent collection
of a skeleton sand dollar by an HCS member prompts me to include a

report here. At the HCS meeting this last spring when members brought
shells (and other objects) for identification, Jan Hobbs showed me a

peculiarly-notched sand dollar which I recognized as one found in West
Africa. There is a good colored illustration of this sand dollar,
Rotula orbiculus , in Grzimek's Animal Life Encyclopedia discussed
earlier in my column. This book says this sand dollar is characterized
by a lobed posterior test and occurs along Africa's western coast.
Jan's specimen was somewhat worn and greenish with algae. I guess it

floated across the Atlantic Ocean also.

Pig* 1 This cuttlebone was found five miles south of Green's Bayou,
Matagorda Peninsula, April 8, 1984, by Mrs. Barbara Crouch of Port
O'Connor, Texas. It measures 205 mm. Note that the shell is in good
condition even though it appeared on the beach in two parts. The tan
chitinous margins are fairly well preserved. This is the internal
shell of a cuttlefish. Sepia , an animal that has never been recovered
alive in the waters of the Americas. Reports of cuttlebones on our
beaches have been made prior to this collection.

Photo by Constance E. Boone

90



TEXAS CONCHOLOGIST, Vol. XX, No. 4, July, 1984

THE EGG CASES OF BUSYCON PERVERSUM AND BUSYCON SPIRATUM PLAGOSUM

By T. E. Pulley

Houston Museum of Natural Science
1 Hermann Circle Drive
Houston, Texas 77030

During the night of May 7, 1984, large numbers of Busycon egg cases

washed ashore on Mustang Island at Port Aransas, Texas near the

"Island Retreat" condominium. Both B. perversum (Linne, 1758) and

B. spiratum plagosum (Conrad, 1863) cases were present, although B^.

perversum cases were much more abundant. Also present on the beach
in quantity were the shells of Atrina serrata (Sowerby, 1825) T but
these had been washed ashore a day or so earlier. Most of the Atrina
had been alive when beached, but some had been dead long enough to have
developed moderate fouling on the posterior part of the shells'
interiors. An unusually large component of the beachdrift was made up

of soggy bits of wood that had been abraded until they were well rounded
and looked like dark brown gravel.

There had not been any particularly stormy weather, but winds had been
southeasterly for several days and at velocities up to 25 miles per

hour. It is probable that the prolonged winds had generated water
currents which had scoured a channel through the Atrina bed, uprooting
the shells and the Busycon egg cases.

Rip currents, sometimes called undertow, are narrow currents that move
at high velocity from the surf zone straight out to sea. They are
formed when wave action over a series of sand bars piles up water
near the shore. The excess water usually moves laterally in the
troughs between bars until it escapes back to deep water in a rip
current.

Both Atrina shells and Busycon egg cases are anchored in the bottom
sediments to a depth of 6-8 inches, but neither is capable of re-
burrowing if once dislodged. A rip current would carry objects
offshore, but these currents do not last long in one place, usually
only through one tide change. Anything dislodged by such a current,
and not capable of digging back into the bottom, could then be washed
ashore by continuing wave action. The fact that most of the Atrina
were still alive, and their fragile shells relatively undamaged,
probably means that they were living not far from shore, perhaps just
beyond the third bar.

DESCRIPTIONS OF THE EGG CASES COLLECTED MAY 7, 1984

Busycon perversum : All of the 12 cases collected are about the same
size. Each consists of a longitudinal stem to which are attached the
individual capsules in which the eggs are placed. The length of the
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cases varies from 600 mm. to 1140 mm., but it is not known if the shorter

cases are complete.

The capsules are attached at one edge to the stem and are spirally

arranged so that if the whole case is suspended vertically and viewed
from above, the capsules in descending order form a counter-clockwise
descending spiral.

The egg cases of Busycon are formed in a special gland in the foot of

the snail. The capsules are produced one at a time, and as each is

finished it is extruded, although it remains attached to subsequent
capsules by a short length of stem. The first capsule, and the

succeeding 15-20 capsules, are smaller than those produced later. The

stem joining them is flattened, particularly between the first few

capsules, and none of these capsules contain eggs. These capsules are

also more widely spaced on the stem than those formed later. This
part of the case is buried in the bottom and serves to anchor the

case in position.

The rest of the capsules are larger and more closely spaced on the

stem. The first few of these egg-containing capsules contain only a

few eggs, but uniformity is quickly achieved. All the remaining
capsules are nearly the same size, spaced equally on the stem, and

each ,contains about 40 eggs. On the larger egg cases there are 150-180

egg-bearing capsules.

When first collected, each capsule was filled with a clear, slightly
gelatinous fluid which was sufficient to produce a slight bulge in the

upper and lower surfaces of the capsule. Suspended in this fluid were
the eggs, which in some of the cases had not yet begun to develop.
Each egg was 2-3 mm. in diameter, opaque, and cream-yellow colored.
In a few cases, the young embryos had produced the first nuclear whorl,
but in most of the cases the young snails had nearly completed the first
post-nuclear whorl and were probably about ready to leave the egg case.
A few of the egg cases were empty, and there were plainly visible
openings in the side of each capsule through which the young snails had
escaped. In each egg case, all of the eggs, embryos or young snails
were in about the same stage of development.

All of the upper capsules on an egg case are about the same size, and

of the 12 cases in this collection, the diameter of the capsules varies
from 20 mm. to 33 mm. Each capsule is shaped like a lopsided circle
which tapers slightly toward the point where it joins the central
stem. The upper and lower surfaces have matching scalloped edges with
9-11 small projecting spines. The capsules are 3-4 mm. thick, and the
outer wall which joins the upper and lower surfaces is also scalloped
and bears thickened ribs between upper and lower spines.

At a point slightly displaced from being directly opposite the stems,
there is a special structure in each capsule which opens to allow the

young snails to escape. This opening is formed by two semi-circular
areas of thin cuticle, one of which is on the lower surface of the

capsule and the other is on the outer wall. The two halves are
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joined along the lower edge of the capsule, and there is a slightly

thickened ring which borders the opening on both the lower and the

lateral surfaces. When this escape hole is fully opened it is easily

visible from both the lower surface and the outer surface of the

capsule, although the portion of the hole through the lower surface
is often the larger.

DESCRIPTION OF THE SHELL WHEN ABOUT READY TO EMERGE

The first embryonic whorl is bulbous, nearly spherical, and opaque
white. It is followed by nearly a full turn of shell that is pale
brown and translucent. For the first part of this whorl the shell is

smooth, but for the remainder it is marked with 7-9 near-vertical axial
ribs which cross the upper part of the shell. Between these axial
ribs, and extending downward onto the siphonal canal, are numerous
fine spiral threads. The operculum is thin and can be seen within the

aperture. The total length of the shell at this stage is about 4.5
mm. and the width about 2.5 mm. The aperture is, of course, on the

left.

Busycon spiratum plagosum : The egg case of this species is very
similar to that of B^. perversum, so only the ways in which the two
species differ will be discussed.

SIZE

Eleven cases bearing the basal portion which is normally buried in the

substrate were collected. Total length of these cases varies from
270-415 mm. , and capsule diameter from 10-15 mm.

CAPSULE DESCRIPTIONS

The capsules are attached to the stem so that, when viewed from
above, they form a clockwise descending spiral. The capsules are
more nearly round than in B^. perversum, and each capsule bears 11-14
points around its border. At the base of the stem the first 12-15
capsules are widely spaced and so rudimentary that they look like
spurs projecting laterally from the stem. The escape hole is slightly
offset from a point opposite the stem, and it penetrates only the
lower surface of the capsule. Five consecutive capsules, each 12 mm.

in diameter, were opened, and each contained 17 to 25 shells
(average 21) . The capsules at the upper end of the stem tend to

decrease progressively in size and contain fewer shells.
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SHELL DESCRIPTION

The nuclear whorl is bulbous and somewhat flattened. There is a shiny
brown surface layer which may be eroded to reveal a lighter brown
opaque surface. The first half of the first post-nuclear whorl is

smooth and brown. The remainder of the first post-nuclear whorl is
also brown and crossed by 15 or more well-developed axial ribs that
extend from well up on the shoulder down to the siphonal canal. There
are numerous rather strong spiral ribs which cross the axial ribs and
extend down to the tip of the siphonal canal. The shell at this stage
is about 3.5 mm. long and 2 mm. wide. The aperture is on the right,
and a yellowish operculum can be seen within. It is presumed that this
is about the stage at which the young snails are released.

DEXTRAL AND SINISTRAL SHELLS

Right or left handedness in the genus Busycon has been a recurring
feature in the paleontological record. Some of the mirror-image
species pairs that have occurred in the past are B^. rapum from the
Miocene and Pliocene, B^. obrapum from the Miocene-Pliocene, and B^.

f ilosum and _B. obf ilosum from the Miocene. Today, B^. perversum bears
a strong mirror-image resemblance to some specimens of B^. carica of
the East Coast and B^. candelabrum of the Gulf of Mexico.

Reversed specimens of most modern species of Busycon have been
reported in the literature, but they are rare.

Following an account of a left-handed !B. spiratum plagosum found by
Mrs. C. W. Hanks and reported in Texas Conchologist , Vol. XIII, no. 2,

Dec, 1976, Mrs. Hanks received a letter from Robert J. L. Wagner
concerning left-handed B^. canal iculatum . This letter, quoted in part

in Texas Conchologist , Vol. XV, no. 4, July, 1979, stated that he
had once made a study of B^. canaliculatum egg cases, and that one
strand consisted of 78 capsules that contained 2,168 baby snails.
Of the first 56 capsules examined, all specimens were right-handed,
but 6 left-handed shells were formed in the last 20 capsules.

It has been speculated by T.E. Pulley (The Rice Institute Pamphlet ,

Vol. 46, 1959) that mechanical difficulties might prevent a left-

handed snail from mating with a right-handed snail, even if they were

gentically compatible. Instantaneous speciation could occur, however,

if two of these rare reversed individuals happened to be produced at

the same time and place. Although the probability of two such rare

abnormal snails finding each other is small, it is not impossibly
small.

In an attempt to discover the rate at which reversed individuals of

B. perversum or B^. spiratum plagosum might occur, some of the egg

cases described in this report were opened and the small shells
carefully examined, one by one. This tedious task was performed
by Dr. James Keeler, Mrs. Helena Cornellisson, and Mrs. Constance
Boone, with the following results:
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No. of B^. perversum examined: 4, 261

No. of dextral shells found:

No. of JB. spiratum plagosum examined: 3, 844
No. of sinistral shells found:

The accompanying drawings of the egg cases and young snails were
done by Dr. Harold W. Harry. I very much appreciate his help in

providing illustrations. Photos are by the author and Constance
Boone

.

Fig. 1 Egg cases of Busycon spiratum plagosum
(left) and Busycon perversum (right) demonstrating
the clockwise descending spiral of B. spiratum
plagosum and the counter-clockwise descending spiral
of B^. perversum . These were found May 7, 1984 at
Port Aransas, Texas by T. E. Pulley.
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Fig. 2 Egg cases of Busycon perversum (left)
and Busycon spiratum plagosum (right) , showing
the beginning capsules where the cases would
be anchored in the mud.
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Fig. 3 A section of a Busycon spiratum plagosum egg case collected
on the Gulf beach. Port Aransas, Texas by T. E. Pulley May 7, 1984.

Drawing by H. W. Harry from dry specimen.
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b rnm

Fig. 6 Upper drawing shows egg capsule of Busycon spiratum plagosum ,

with shaded area at the top indicating the stem, showing the opening
at the lower left where the young snails emerge. Lower drawing shows
egg capsule of Busycon perversum , showing the stem at the top (shaded
area) and the opening at the bottom where the young snails emerge
from the capsule.
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Fig. 7 Upper drawing shows the enlargement of an egg capsule of

Busycon spiratum plagosum with the opening through which young snails
escape located in the lower surface of the capsule. Lower drawing
shows the enlargement of an egg capsule of Busycon perversum in
which the opening is located in part on the lower surface of the
capsule and in part on the side wall of the capsule. Both drawings
by H. W. Harry from the cases collected by T. E. Pulley May 7, 1984,
at Port Aransas.
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WINTER BONUS BY THERESA STELZIG

Fig. 1 One thousand (1,000!) Phalium granulatum (Born, 1778), some
alive, were found by members of the Coastal Bend Shell Club on St.

Joseph's Island (San Jose) across from Port Aransas, Texas on January
28, 1984. Also collected that day were 11 Amaea mitchelli (Dall,

1896), all dead.

Fig. 2 Collected during the first week of December, 1983, were 66

live juvenile Cymatium cingulatum (Lamarck, 1822) by three members of

the Coastal Bend Shell Club of Corpus Christi, Texas. Theresa Stelzig
found 49 of these. The juvenile "Poulsen's Triton" were found on
Padre Island at the National Seashore Gulf beach south of Corpus
Christi. Notice the hairy periostracum of the live juvenile pictured.
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THE "KEY" OF THE KEYHOLE IN THE LIMPET, DIODORA

CAYENENSIS, MAY OPEN OTHER LOCKS

Harold W. Harry

The sparsity in the Galveston area of the primitive prosobranch snails
known as archeogastropods may be the result of lack of rocky substrate
and benthic plants, as well as the variable salinity. Single shells
of the keyhole limpet, Diodora cayenensis (Lamarck, 1822), are
rarely found. The few which I have seen, from the beach near
Surfside, are grey and chalky, suggesting they are fossil.

In November, 1965 I was able to study a small live specimen, 5.8 mm.

long, which was dredged in 10 m depth on Heald Bank on 31 October. I

have noted the position of Heald Bank and commented on its rich
molluscan fauna in an earlier issue of The Texas Conchologist (Harry,

1984). Two small live specimens were present in the October sample,
but one was only found among shell rubble after it had died. In the

archaic gastropods which have a slit in the mantle and periphery of

the shell (Pleurotomaria , Scissurella ) or one or more holes in that

position (Haliotis , and the keyhole limpets), water moves into the

median mantle cavity from both sides in front, and passes out of the

cavity, after flowing over the pair of gills, through the slit or holes.

Among the many genera of keyhole limpets, the hole near the apex of

the broad, flattened conical shell may be of several types (Fig. 1).

Besides the simple geometric forms, it may be "keyhole" shaped:
this consists of an opening made up of three overlapping circles in a

line, with the front end of the front circle flattened.

In the small juvenile which I examined, the shell hole was keyhole-
shaped, and the mantle, rather than having merely a hole in it for

the passage of water, extended through the hole to form a veritable
excurrent siphon. This was short, dome shaped, with a large terminal
opening having a smooth margin. From the anterior part of the base
of the siphon there was directed forward a flap bearing two large,
white tentacles, with dark pigment spots along the lateral edges, and
small papillae there. A similar flap extended behind the siphon, and
this had about three smaller papillate tentacles between the two at the
corners (Fig. 2). When touched, the siphon closed by compressing the
sides laterally, and the front and hind flaps folded over it, the
whole mass then being withdrawn into the shell.

Around the aperture of the shell, the mantle margin was expanded and
flattened horizontally, with a vague groove in the middle of the

surface (Fig. 3). The inner edge of this flap was smooth, without
papillae, but the outer edge, along the shell margin, had large
tapering papillae, corresponding to the larger radial ribs of the shell.
Each papilla had several short, rounded branches. These papillae

103



TEXAS CONCHOLOGIST, Vol. XX, No. 4, July, 1984

extended beyond the edge of the shell, and when the animal contracted
only slightly, the papillae were projected outward, perhaps indicating
some defensive function. When the animal contracted more strongly, the

papillae were withdrawn under the shell margin.

The sole of the foot is oval, with no anterior marginal groove, a

character which appeared only in the Caenogastropoda, (the

prosobranchs exclusive of the archaeogastropods) ; the body stalk is
very large. Representing the epipodial lobe (characteristic of the
archaeogastropods) is a single row of tentacles, about 12 on each side.
The second tentacle from the front on the right side (only) is larger
than the rest. The side of the foot below the ring of tentacles is

tesselated with a few irregular rows of vague pustules (typical of
many archaeogastropods).

The head consists of a large cylindrical snout, with a slit for a

mouth, from which radiate numerous pucker grooves. The pair of
cephalic tentacles arise from the dorsal surface near the base of the
snout; they are of large diameter and taper only slightly throughout
their length. The eyes are large black spheres, sunken under the

surface, on lateral swellings at the base of the tentacles.

Probably I overlooked a minute groove on the mantle margin at the
'edge of the shell, for such is present in other keyhole limpets, and
indeed in shelled snails in general. The inner flap of the apertural
mantle margin may correspond with the excurrent siphon, and the outer
part with the two siphonal flaps noted above. In this species of

Diodora , the central circle of the shell's keyhole evidently corre-
sponds to the excurrent siphon, and the front and hind ones to the two
siphonal flaps.

Does the shape of the apical hole in the keyhole limpets indicate
distinctive types of siphonal mechanisms there? I have not had
occasion to examine other live keyhole limpets, but a brief search
in the literature for descriptions of the living animals revealed two
pertinent accounts. In a classical paper of a century ago, describing
the anatomy and development of two keyhole limpets of France, Boutan
(1885:20-21) stated that "The apical hole is veiled by an expansion of
the mantle. This gives rise, at the level of the opening, to three
concentric components which project divergently from the shell.
These three are unlike each other. The central one forms a very
retractile tube, which is only open when the animal is alive and
conditions are normal. The external one veils the shell at the level
of the opening, and is reflected on the external periphery. The
medial component appears to have an entirely different role. Instead
of being a smooth membrane like the others, it has a surface of
slightly branched pustules which appear to be tactile". The hole in

the limpets he studied appears to be circular. Probably the outer-
most membrane he describes is the one I overlooked in Diodora
cayenensis , and the medial membrane with branched papillae seems
to correspond to the two tentacular flaps I found, only in his
specimens they formed a completely circular membrane. His illustrations
are too small to be of use.
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Fretter and Graham (1976:13 ff) describe but do not figure the

siphonal mechanism of two keyhole limpets of northern Europe,

Puncturella noachina has a very narrow, lenticular hole, just before

the shell's apex, and the mantle extends thru the hole "to form a short

plain edged siphon lodged on the slit chamber of the shell. At its

base lie finger-shaped papillae, usually 10, arranged in anterior and

posterior groups". Diodora apertura has an oval hole, and "the inner

lamella (of the mantle) extends outward to form a short siphon with
lobed edges. The middle lamella forms some papillae at its base".

In the keyhole limpets, the siphon as described above seems to be a

new, independent structure. It is remarkably similar to the cone

valve of some heterodont bivalves (Harry, 1981), to which it

undoubtedly is not homologous. Whereas the siphon seems to be present
in all of the few keyhole limpets studied thus far, and much the same
wherever it is found, the modifications of the medial lamella seem to

vary considerably, and its form may be correlated with (thus a key to)

the shape of the apical hole in these shells.
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Explanation of the Figures

1. Major shapes of the apical holes of keyhole limpets,
a, circular; b, oval; c, lenticular; d, subtriangular
e, true "keyhole" shape.

2. Siphon and siphonal flaps of the juvenile Diodora
cayenensis , sketched from the living specimen.

3. Oblique side view of living juvenile of Diodora cayenensis,
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DISCOVERY OF GIANT CLAMS IN THE GULF OF MEXICO

The discovery of a community of giant clams, tube worms, and other
"exotic creatures," previously thought to live only where the superheated
water erupts from the floor of the Pacific Ocean, has been made in the
Gulf of Mexico off west Florida by the deep-sea submersible "Alvin."
This report was made by Walter Sullivan for New York Times Service and
appeared in New York March 17, 1984, according to a story in the New
York Shell Club Notes, June, 1984.

Woods Hole Oceanographic Institute made the facts of the discovery
available for the news story.

The colony of animals was found by accident at a depth of 10,000 feet
where the edge of the continental shelf drops to the deep floor of the

Gulf. Information included the fact that this new community of large
clams and other marine life tolerates temperatures of only about four

degrees Fahrenheit above the near-freezing temperature of deep oceanic
water, in contrast to the Pacific rifts where the water reaches 650
degrees Fahrenheit. This new locality is the first community found away
from hot water.

The 'community off West Florida was found 135 miles southwest of Tampa,
Florida.

HCS LIBRARY

The Houston Conchology Society maintains a fine library at the Houston
Museum of Natural Science. It is open on meeting nights from 7:30 to

8 p.m. You may have access to the library during the week also by

calling Dr. T. E. Pulley at HMNS and making arrangements to have the

room opened. We urge you to use the books we have worked hard to

acquire.
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TERRESTRIAL AND FRESHWATER GASTROPODS FROM THE LION CREEK

AREA OF THE CENTRAL MINERAL REGION OF TEXAS

Raymond W. Neck
Texas Parks and Wildlife Department

4200 Smith School Road
Austin, Texas 78744

The Llano Uplift or Central Mineral Region is a large intrusion of
Paleozoic and Pre-Cambrian rocks in Central Texas. Few snails have been
reported from this part of Texas, partially due to the assumption by
malacologists that the large areas of non-calcareous bedrock would sup-
port few species. Lion Creek flows into Lake Buchanan in extreme western
Burnet County near the eastern edge of the Llano Uplift. This particular
area is underlain by Cambrian sandstone (Riley Formation: Hickory
Member) . Just to the west of the study site is the eastern edge of the
Buchanan Massif (Keppel 1940), a large granitic mass, most of which has
been inundated by Lake Buchanan.

At the time of this survey a moderate amount of water was flowing in
intermittent Lion Creek from heavy rains during the previous month.
Much heavier amounts of water were flowing a week before the survey,
but the creek was totally dry within two weeks of the survey. Only very
limited spring/seep discharge occurs from the Hickory Sandstone in this
area (Mount 1962)

.

VEGETATION

Creek bottom vegetation is dominated by plateau live oak, Quercus
fusiformis ; cedar elm, Ulmus crassifolia ; and ashe juniper, Juniperus
ashei . Present in lesser frequencies are deciduous yaupon. Ilex
decidua ; Texas redbud, Cercis canadensis var. texensis ; black willow,
Salix nigra ; honey mesquite, Propospis glandulosa var. glandulosa ; green-
brier, Smilax bona-nox ; poison ivy, Rhus toxicodendron

;
gum elastic,

Bumelia lanuginosa ; Texas persimmon, Diospyros texana ; agarita, Berberis
trifoliolata ; net-leaf hackberry, Celtis reticulata ; and rusty blackhaw.
Viburnum ruf idulum . Upland areas also support both post oak, Quercus
stellata , and blackjack oak, Quercus marilandica .

Most of these plants are widespread species whose enviromental tolerances
are too broad to allow specific conclusions to be made concerning the
biological affinities of the area. However, Viburnum rufidulum is an
eastern species whose relictual occurence here indicates the (at least
relative) mesic character of this drainage. Juniperus ashei , Diospyros
texana , Cercis canadenis var. texensis and Berberis trifoliolata
generally indicate the presence of high carbonate soils. These calciphytic
species are able to thrive in this area due to the presence of the Cap
Mountain Sandstone which is decidely calcareous in nature.
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In summary, this area supports a mixed oak-cedar elm woodland (with
numerous other woody species intermixed) which is typical for the
Llano Uplift.

Human impace in the general area is almost entirely due to ranching.
Limited impact has resulted from construction of unimproved roads,
scattered residences and support buildings. Vegetational impact is

most evident in reduction of ground cover because of limited land-
clearing and widespread overgrazing. Occurrence of Prosopis glandulosa
var. glandulosa has resulted from overgrazing as mesquite can not be
considered native on an upland site with such shallow soils.

FRESHWATER AND TERRESTRIAL SNAILS

Survey of the waters and banks of Lion Creek revealed the presence of
four aquatic and eight terrestrial species of gastropods.

Aquatic snails were extremely common at time of survey. Such an abun-
dance of these species was temporary as dense concentrations of these
snails were occurring in the deeper parts of pools and moister parts
of algal mats in areas which lacked standing water. Present were
Physella virgata Gould, Planorbella trivolvis (Say) , Biomphalaria
obstructa (Morelet) and Stagnicola bulimoides techella (Haldeman) . These
species are tolerant of various water conditions. Limited upstream
migration from the nearby shallows of Lake Buchanan may have occurred,
but most of the founding individuals of the observed populations origi-
nated from upstream stock ponds formed by small impounding structures on
the upper reaches of Lion Creek. Additional specimens may have arrived
on mud encrusting the feet, legs or feathers of aquatic and shore birds.
Following dessication of the creek bed all individuals in this area
perish. Population sources for re-population following subsequent heavy
rains still reside in the shallow of Lake Buchanan and the upstream
stock ponds.

Two restricted areas were discovered which revealed observable land

snail populations. Approximately 150 yards separated the two sites.
Site I was a rocky creek bank with some leaf litter; snails were located
under sandstone rocks near the creek shoreline. Site II was located
inside the first fork of Lion Creek above Lake Buchanan. Vegetation at

site I was limited to a few small shrubs; site II occurs in an open
woodland. While site II was much more protected from solar insolation,

there was also a minor edaphic difference between the two sites. Site I

was located in an area of sandy soil with some rocks and flood drift
(including leached shells of aquatic snails) . Site II was located in an

area of sandy loam.

Most of the eight land snails species (see Table 1) are tolerant of

widely-varying ecological conditions. Only three species were present
at both sites. The two species detected only at site II (wooded) are

generally found in mesic micro-habitats of wooded sites. Their absence

from site I was believed to represent differences in ecological charac-
teristics of the two sites. The three species found only at site I

would be expected in more mesic areas; absence from site II may represent
sampling error.
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Measured pH for surface soils at collection sites are slightly alkaline
(see Table 2). Soil site I-l corresponds to snail locality I; the soil
here was sandy. Soil site 1-2 occurs across the drainage from I-l up

from the drainage in an area of sandy loam. Both soil sites II-l and
II-2 are associated with snail site II; both samples were sandy loam,
similar to soil sample 1-2. All samples are definitely alkaline probably
due in part to the calcareous nature of the Cap Mountain Sandstone which
occurs upstream.

The rather large number of land species indicates that sufficient amounts
of moisture and carbonates are available in selected areas of the Llano
Uplift to support low-diversity aquatic and terrestrial gastropod
communities.

TABLE 1

LAND SNAILS AT LION CREEK STUDY AREA

Site I Site II

Helicina orbiculata (Say) X

Gastrocopta procera (Gould) X

Gastrocopta contractra (Say) X

Strobilops texasiana (Pilsbry & Ferriss) X

Catinella avara (Say) X X

Helicodiscus singleyanus (Pilsbry) X X

Gyphyalinia umbilicata (Cockerell) X

Polygyra mooreana (Binney) X X
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TABLE 2

SOIL pH AT LION CREEK STUDY AREA

I-l

1-2

II-l

II-2

8 .5

8 .2

8 .3

8 2

8 4

8 4

7. 8

7. 9

8 .3

8 .3

8 3

8 4

8 6

8 4

8. 1

8. 1

A = pH determined by method of Cook & Heizer (1965)

.

B = pH determined by method of Cook and Treganza (1947)

.
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