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MOLLUSK COLLECTIONS AT THE OHIO STATE UNIVERSITY
MUSEUM OF ZOOLOGY

. by
David H. Stansbery and Carol B. Stein¥*

In the early and middle 1800's a gentleman named Henry Moores collected mol-
lusks in central Ohlo., He exchanged many of his specimens with Thems Say and
Isaac Lea of the Academy of Natural Sciences of Philadelphia, with John Gould
Anthony of the Museum of Comparative Zoology at Harvard Unlversity, with an
unknown correspondent at the Smithsonian Institution, and with many other
early concholegists.

Henry Moores' collection was eventually purchased by The Ohio State Univer-
sity, where it became the nucleus of the University's first Museum of Zoology
in the late 1800's. BRut interest in the miseum's shells waned during the
mid~1900%s, and so far as we can determine, the collection was nof used for
research for many years. The shells lay unused and all-but-forgottem in open
trays in attics and behind exhibits. They became covered with thick iayers of
soot from the soft coal that heated Columbus buildings before natural gas was
nsed. '

Tn the early 1960's we found both a challenge and an education in cleaning the
shells that had been collected a century earlier. In the process, w could
not help but observe how different these specimens were from those being cur-
rently collected. Growth rates were, for example, frequently much greater in
+he 1960's than a century earlier. We related this to the increased use of
fertilizers, but objective evidence is lacking.

The Henry Moores collections now form a relatively small part of the extensive
collections of bivalve and gastropod mollusks at The Ohio State University
Museum of Zoolegy. Over the past two decades these collections have grown at
a remarkable rate, OCur staff and studants have collected hundreds of thou-
sands of freshwater mollusks in many of the streams of North Americas. Our
unionid and pleurocerid collections are among the largest in existeace. We
nave built unusually extensive collections of soft parts of these mollusks.
The many large series of specimens have a high degree of statistical siganifi-
cance, making them especially valuable for research involving variation within
and between populations. We have over 50,000 lots of unionids alone, which
may be larger than any other recent collection of these animals in the United
States.

Since such a high percentage of the specimens in the OSUM collecticas have
been collected within the past quarter-—century, this is not necessarily the
best place to study the early distribution of wmollusks. To examine type
specimens and other historical material, one should visit the United States
Museum of Natural Histery in Washington, D, C., the Museum of Comparative

% (Curators, respectively, of Bivalve Mollusks and Gastropods, Museum of
Zoology, The Ohio State University, Columbus, Chio.
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Zoology at Harvard University, the University of Michigan Museum of Zoclogy,
or the Academy of Natural Sciences of Philadelphia.

Some visitors, upon seeing the OSUM collectlons of freshwater wollusks, remark
that now they understand why these animals are endangered! Actually, many of
our specimens are shells obtained from midden left by muskrats and other
mollusk-eating animals. Sometimes these shell middens are quite extensive.

We once filled 18 three-gallon buckets with nested empty fresh unionid shells
from a single large midden.

The collections have also grown through the generosity of others. 8mall but
valuable collections are ofien donated by schools, colleges, and individuals
who no longer require research collections. Specimens brought in for identi-
fication are frequently added to the collections, supplementing ocur own col-
lecting and providing samples from sites we have not been able to visit.

Much of our mollusk collecting is done by hand in shallow water in small
streams and along the shores and shoals of larger rivers. The museum also
owns a large jon boat, which we use for collecting in medium-to-large rivers
where SCUBA or crowfocot brailirg are more effective collecting methods. The
boat and motor are pulled to the field sites on a trailer. Our field labora-
tory is a modified camping trailer,

The Museum is located on the lower floor of Sullivant Hall at the main
entrance to the University campus in Columbus., One of the first things visi-
tors notice when they enter the Museum is our large collection of maps

(Fig. 1*). The walls of the main hallway are nearly covered with those maps
we most often use for quick reference. We also have an extensive map library
(Fig. 2) which contains road maps, books of county maps, state and national
drainage maps, and most sizes of U. 8. Geological Survey topographic maps, as
well as gazetteers. We are especially eager to obtain and preserve old maps
and gazetteers, since these include old place names which "live on" in the
literature and on old specimen labels, though they have often vanished from
modern maps elther because the names have changed or the places no longer
exist. The maps are kept in a variety of map cabinets which were all chtained
from various salvage or secondhand stores, They have been painted to match,
and we have repaired many of them and replaced the handles to make them ser-
viceable, Mr. Charles "Hank" Dowdy, a retired science teacher, is curator of
our map library. He is one of several volunteers who contribute their time
and effort to help with the seemingly endless work that goes into huilding a
research museum.

The map library exists because of cur concern that the best possible locale
data accompany all specimens in the Museum's collections. The locales given
on the labels of all incoming collections are checked out on detailed maps.
If we cannot precisely pinpoint the locality, we contact the collector for
more information. For this reason the collector's name Is one of the most
important items on any field label, along with the exact locale and date of
collection. Any information added to that on the original label is placed
ingside brackets [thus].

* TFigures 1-23 can be found on pages 102-113 at the end of this paper.
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Each collectlon which comes into the museum is given its own number. This
nunber consists of three parts. First is the Museum's abbreviation, 0SUM.
Second is the year in which the collection was originally made in the field.
The third part is the number assigned to that particular collection in that
year's series, The three parts are separated by colons. The first collection
received at the Museum which was collected in 1982, for example, would be
assigned the collection number 0SUM:1982:1. If we receive a 1982 collection
ten years from today, it will be assigned the next available number in the
1982 series. A field sheet (Fig. 3) is made cut for each of these collec-
tions, and the sheets are filed by year of collection and then by number. We
also enter the field number on a geographic card, so that we can quickly find
out what collections we have in the museum from any one locality, such as the
Clinch River at Kyles Ford, for example.

Our field labels (Fig. %), which we supply to anyone collecting for the
museun, contain blanks for all of the detailed locality information which we
hope to keep with the specimens. This includes the specific stream or other
locality; the drainage, distance and direction from the centers of two towns;
section, township and range numbers; and township, county, state, and county
names. We now add latitude and longitude, down to the second, to improve our
pracision and to add a set of permanent, worldwide coordinates., Space 1s left
for remarks so that the collector can note any unusual or significant items
which might be of value in future studies.

We acquire collections of specimens faster than they can be processed. A
large area in each collection range is devoted to partially processed collec~
tions arranged by their coliection numbers. These are processed as the time
and funds become available, Each is well labeled, and the wet specimens are
placed in fresh preservative In rubber-gasketed clamp-top jars. If necessary,
the specimens could remain in this stage for a century or more until they can
be fully processed into the collection.

Fraquently, we receive inquiries as to whether or not endangered mollusk spe-
cies exist in a particular area. The first thing we do is to check the geo-
graphic card file to find out what collections we have from the area. Then we
look on the field sheets to find out what has been cataloged from the area,
and we chack the records for species considered to be endangered. TIf we do
not find records of the species in question, we can go to the uncataloged col-
lections from that locality and examine them for the presence of the endan—
gered species. Even though the uncataloged material is not cleaned, culled,
or sorted by species, it is still available for research purposes. It is much
easier to unpack a few cartons and jars of uncataloged material than to orga-
nize an expedition to go in search of it~-especially in midwinter!

The cataloging and processing of a collection of mollusks is very time-
consuming. The first thing we do is to rvough—sort the material by speciles.
Then we cull the specimens of each species, We try to keep what we believe to
be a statistically significant series, generally 30 or more specimens repre-
senting both sexes and the entire range of shell sizes present in the sample,
as well as a representative sample of specimens preserved in AGW (80% ethanol,
15% water, 5% glycerin), Excess specimens which are in good enough condition
for research or study are set aside as duplicate material, and specimens which
are of no value are discarded.
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Anyone who has a need for examples of a particular species of unionid, or for
gsamples from a specific area, is welcome to wrilte us inquiring about the
availability of the desired material. Our duplicate material obviously
includes more examples of common species than of rare ones.

After the collection has been culled, the specimens must be cleaned. We
attempt to remove all of the enviromment from the surface of the shell without
actually damaging or removing any part of the specimen itself. We have found
that it is important to be very particular about cleaning the shells. Some-
times a specimen originally thought to be one species reveals characteristics,
when clean, which show it to be a different species. Texture, color, ray pat-
tern, muscle scars, and other important taxonomic characters can be seen com—
pletely on a clean shell, but are frequently obscured if the gpecimen is not
properly cleaned.

To clean unionid and gastropod shells we use toothbrushes or handbrushes of
varying degrees of hardness, in combination with ordinary household cleansing
powder {Fig. 5). Various dental tools have also proven useful for removing
foreign materials from shells.

To remove resistant deposits from unionid specimens, we use a Dremel Moto-Flex
Tool, Model 232, having a variable-~speed control and a flexible shaft with a
rotary brush on the end of the shaft. We recommend a brush with stiff non-
metallic f£ibers similar to toothbrush fibers. Our most experienced processors
often use a steel brush on shells with an especially tenacious coeating. They
must be very careful and use a light touch with this tool, however, since the
steel has a hardness of five and the shells are much softer, with a hardness
of only three. The periostracun is even softer and is very easily scratched
with the steel brush,

Small, fragile gastropod and sphaeriid shells are often cleaned with a camel's
hair brush, sometimes under a dissecting microscope. A Bransoniec 12 ultra-
gonic cleaner with a detergent solution is also helpful in cleaning very

small shells, B8hell cleaning is an exacting task, and it takes a long time to
learn to do it well.

After the shells are cleaned, the tentative ddentifications are verified, and
the collection is cataloged. All of the specimens of a given species from a
given field collection are considered a "lot,"” and each lot is assigned its
own catalog number. Our catalogs (Fig. 6) are bound "blank books” made espe-
cially for 0SUM. They have 100% rag paper printed with a line for each lot,
and columns for the catalog number, scientific name (which includes the author
and date), the initials of the person who identified the specimens, the number
of wet and dry specimens in the lot, the field collection number, the name(s)
of the collector(s), the specific locality where the collection was made, the
township, the county, the state or nation {if not USA), and the date of col-
lection, All entries are made as legibly as possible, and only waterproof,
permanent, high-carbon ink is used.

Part of each catalog page is reserved for additional comments and possible

changes. For example, as we learn more about the gsystematics of these ani-
mals, our studies sometimes reveal that what was once thought to be a single
homogeneous species is actually a composite of two or more taxa. In such a
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case, we can go back to the catalog, note the change at the bottom of the
page, and remove the specimens of the newly recognized species to a separate
let with a new catalog number.

We catalog all of the lots from a given field collection together, whenever
possible, since this saves a lot of writing——we can then use ditto marks for
the collections data--and it also lets us see at a glance the faunal composi~
tion of the bivalve or the gastropod fauna at that site at that time. The
complete list of species and their catalog numbers are then typed on the back
of the field sheet (Fig. 7) so we can quickly determine what specimens have
been cataloged from that locality.

For each lot, a collection record card (Fig. 8) is typed. These cards are
filed in taxonomic order, and within each taxon by drainage order. Simply by
looking through the card file for a particular species, a researcher can
quickly obtain all of the available recorded data for all the cataloged OSIM
specimens of that taxon.

Eventually all of these data will be entered into an electronic data bank =so
that the information can be retrieved quickly and efficiently by whatever
category we wish. Right now we are exploring several alternatives to find the
best way to program these data for most efficient use in research.

When catalog numbers have been assigned to the various lots, and the shells
have been cleaned, the dry shells are numbered (Fig. 9). 1In the gastropod
collections, some of the shells are so small that it is impossible to write a
five digit number on the shell, so specimens less than haif an inch long are
generally placed in a vial or a gelatin capsule with a slip of paper bearing
the catalog number. However, the larger shells are numbered with permanent
black or white ink, whichever shows up best on the periostracum.

In the bivalve collection, a more complex system is used. The catalog number,
plus a decimal number, is written in permanent black ink on the nacre of each
valve of every dry shell in the cataloged collection (Fig. 10). Each specimen
in the lot is assigned its own decimal number, beginning with 0.1 for the
smallest specimen, 0.2 for the next largest, and so on. This allows one to
quickly match up the pairs of valves if they should become jumbled and also
allews the researcher to refer to any particular specimen in a lot iIn a publi-
catien if necessary.

The numbered shells of most bivalves are then dipped (Fig. 1I) into a solution
consisting of 1/4 pound of paraffin dissolved in one gallon of xylene. They
are left in a vented hood to dry. As the xylene evaporates, a thin coating of
paraffin is left on the entire surface of the shell., This greatly reduces the
amount of periostracal flaking and cracking, and yet does not significantly
aiter the natural coclor, texture, or appearance of the shell. We do not dip
gastropod shells, since very few of them seem to be subject to the flaking of
periostracum which is so common in bivalves. Nor do we dip the smaller
spheriid species, since under high magnification the paraffin coating is
vigible.

Each lot of shells is placed in its own tray, lidded box or vial (Fig. 12),
together with its label. In the gastropod and sphaeriid collections, small

98



lots are places in an eight-dram shell vial. A 100% rag content label

(Fig. 13) bearing all the data given in the catalog is placed in the vial
against the glass, with the left side of the label toward the closed end of
the vial, The shells are then placed at the bottom of the shell vial. The
vial is filled with a plug of cotton, which holds the shells gently but firmly
in place at the bottom and the label firmly against the glass side of the
vial. We have found that vials smaller than the eight-dram size do not pro-
vide enough space for labels with the amount of data we believe is necessary
to keep with the specimens, so the vial is sized to fit the label, not the
specimens. Large lots of small snails or sphaeriids which do not fit into the
eight-dram vials are kept in boxes with plastic lids. The smallest of these
are hinged-lid boxes made completely of plastic. The larger ones are modular
pasteboard boxes with Llft-off acetate lids, somewhat like Christmas card
boxes, which keep the shells from accidentally being jostled from one box to
another. large gastropods are housed like the unionids in open trays in
drawers.

Small lots of unionids are stored in open trays (Fig. 14) with special standup
labels (Fig. 13) made of durable heavyweight juteboard or 100% rag card stock,
as shown in the accompanying illustrations. A piece of thin plastic sponge is
placed in the bottom of each tray. This keeps the shells from sliding aad
bumping into each other when the tray is moved and hence prevents much damage
from chipping and cracking of the thin shell margins. The shells gain an
extra measure of protection from their positions inm the trays. The left valve
is first placed nacre-down on the sponge liner, and the right valve is then
placed on top of it, also nacre-down. This keeps the shells from rolling
about, as they would 1if the valves were placed together as they are in life,
ALl the valves are placed with the ventral margins toward the front edge of
the tray. They are arranged in size sequence in the tray. The standup label
is always placed at the left rear corner of the tray and is folded so that all
of the collection data can be read without touching either specimens or label.
All original labels are kept in the trays with the specimens, along with the
OSUM label. The OSUM labels are printed in long strips for ease in typing on
our 17-pitch label typewriters (Fig. 15), using carbon ribbon for permanence.
They are cut apart after typing, and the standup labels are then folded by
hand along a scored line.

Because of the way the specimens and labels are arranged, an investigator can

open a drawer {(¥igs. 16, 17) and scan over the rows of shells and labels, fre-
quently obtaining all the data he needs almost instantly. Geographic arrange~
ment of the lots by drainage system within the species drawers also 1s an aid

to research,

Most lots of shells are kept in drawers which fit interchangeably into strong,
relatively inexpensive plywood cabinets (Figs. 18, i9). Labals on the outside
0of each cabinet identify the taxa kept inside and in many cases also note
which drainage systems are represented in that cabinet.

Large series of bivalve shells are kept in labeled boxes on steel shelving
(Fig. 20). This material is arranged in the same linear systematic sequence
that is used in the cabinets, The catalog number is placed on the end of
every box, and each lot also has a locale label on the outside of the first
box, as well as a complete typed label inside it. 1Inside each box (Fig. 21),
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the shells are arranged just as they are in the cabinet trays. Two carefully
crumpled sheets of newspaper in the top of each box hold the shells firmly in
place when the box is closed and tied. A single lot may occupy only one such
box, or may be so large that several boxes are required to hold it. We feel
that this is a very practical and inexpensive way to store the large lots, and
it surely does save on costly cabinet space. Any one gpecimen of the half-
million or so unionids stored here can be located in less than ten minutes.

Nearly all of the mollusks which we collect alive are preserved with their
soft parts intact. If time and facilities permit, we relax the aquatic ani-
mals in a menthol-water or other sclution before fixing them, and the land
snails are drowned in air-free jars of water. Unionid shells must be care-
fully opened a few millimeters and kept apart with a rubber or cork stopper
(even a twig or pebble will do in an emergency) before they are carefully
placed, aperture ends up, into the AGW preservative. We have found that most
sphaeriids and freshwater snails can be preserved adequately, even for micro-
anatomical studies, by simply dropping them into AGW, When the fieid collec-—
tions are brought back to the Museum, we change them into fresh AGW, removing
the stoppers as we go. Inexpensive screw-top, wide-mouth glass jars are used
as field containers, but these are not suitable for long-term storage of spe-
cimens because most are not tight enough to prevent the alcohol from evaporat-
ing. New plastic lid gaskets may soclve this problem.

The old-fashiomned bail-top glass canning jars with rubber gaskets are excel-
lent containers for alcohol-preserved specilmens, but are virtually impossible
to obtain now. We currently use two types of jars for most of our wet speci-
mens. For smaller bivalves and for small lots of snails we use glass jars
with translucent plastic snap-on lids. These are manufactured by the Wheaten
Company and come in 2-, 4-, and 6~ounce sizes. Most bivalves and larger lots
of gastropods are kept in rubber-gasketed clamp-top glass jars (Fig. 22) which
are made in Europe. Several years agoe we joined twe other museums in import-
ing a truckload of these jars from France. Since this supply is now running
out, we are looking for an economical source within this country. These jars
can be quickly opened and closed and are air-tight.

Very large unionid specimens and very large lots of wet specimens will not fit
into these jars, since the largest is only a three~liter container. We have
used some very large screw-top jars successfully by "buttering' the inside
threads of the lids with a melted-together mixture of half beeswax and half
petroleum jelly. This compound provides an alcchol-resistant seal, serves as
a 1id lubricant, and inhibits rusting. This method is time-consuming and
messy, however, and the compound must be applied to a dry 1lid and jar to
insure a perfect seal., We are considering using translucent plastic buckets
and lids for storage of large series of specimens.

A tape-writer label of stainless steel or plastic bearing the OSUM catalog
number is placed into each jar of preserved specimens, in addition to the
typed paper label, This is simply insurance against the slight possibility
that the label paper may disintegrate or the ink fade.

The specimen jars are stored in a linear systematic sequence on steel shelv-
ing. For convenience in organizing and handling the wet collection, we use
sturdy, labeled cardboard trays (Fig. 23) with a fire-, alcohol~, and water-
resistant coating to hold the jars.
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We have found that shells with their soft parts intact kept for many years in
AGW do not have the same appearance as shells which are stored dry. 1In
liquid, the periostracum typically becomes darker and pinhead-sized bubhles
sometimes form between the underlying prismatic layer and the pericstracum.
Since the shells store better as dry specimens, we are dissecting out the soft
parts of the bivalves, when time permits, and of small lots of snails as they
are processed. The soft bodies of the mollusks are placed in individually
labeled containers {zipper closure plastic envelopes, vials, or capsules)
along with their catalog numbers and stored together in the same jar, while
the shells are processed into the dry collection. Since each part of each
spacimen is marked with that individual's own catalog number, the bodies and
shells can be re-associated in the future as they are studied. When opercu-
late snails are dissected and preserved separately, each operculum is placed
inside its own shell and held in place by a plug of cotton.

It 1s impossible to go back in time and take a duplicate sample from a popula~
tion, Populations are continually changing, in some instances to the point of
extirpation or extinction. ¥nvirommental conditions, the active agents of
selection, are forever changing. Therefore, each museum lot is unique and
irreplaceable. Qur efforts are directed toward building a collection which
will continue to be of genuine research value to scholars long Into the
indefinite future,
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(This and all succeeding photographs in this paper taken by A, E. Spreitzer)

Figure 1. Frequently used geologic maps and drainage maps line the main
corridor of The COhilo State University Museum of Zoology

£ 4 f5f
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Figure 2. Charles T. "Hank" Dowdy, volunteer map librarian, keeps the
OSUM map collection properly organized so researchers can check tocales
where specimens were collected. The cabinets on the right contain
7-1/2-min topographic maps. Other series of maps and gazetteers are
stored along the opposite wall., The large table in the center is used

for laying out maps for study
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THE OHI)Y STATE UNIVERSITY MUSEUM OF ZOOLOGY

Filgure 3, Fleld sheets such as this are filled out for every incoming
bivalve collection, even if the collection contains only a single speci-
men. It provides a useful place to store a variety of data and remarks
about the collection which cannot be put on every lot label. A geo-
graphic card file provides a quick means of locating all of the field
gheets from any locallty or drainage system

TSN COLECTTON GAA FOR THE ORI0 STKTE URIVERITY MEEUH 8 J00L08Y )
Original Caliection he. Dy ___ Month Your {
Specific Locality
sir milng _ of the center of {nomrost town
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Latituce Lonegt e Seetion

Y oo B Tomship Lounty Statw

Crainsge - -

Cotlector{a}

Mane of pap upedi 7,5 Lepo, hetioaul topo,

rmbitat, ate.

Figure 4. Field labels such as this one are gilven to pecople who plan

to collect mellusk specimens for the OSUM collections, Like all 0OSTM

forms, this 1s made of durable rag-—content paper which has great lon-

gevity, even when placed in liquid preservative, When such a label is
completely filled out by the collector, processing the collection can

proceed smoothly when 1t arrives at the Museum
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Figure 5. Using a toothbrush and cleansing powder, Sam Fitton cleans a
unionid shell. The mote~tool hanging at the top of the rack is used on
some specimens with especially tenacious coatings
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Figure 6. Every lot of wollusks processed into the O0SUM collections is
assigned its own catalog number and is entered in this permanent bound
catalog book. All of the data which will later be typed on the cards
and labels are first entered in this book, using permanent waterproof
black ink. Each lot has its own line, and notes which pertain to the
lots are entered as footnotes at the bottom of the pages as necessary
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Figure 9, William N. Kasson, curatorial-assistant, uses whilte water-
proof ink to number a dark-colored gastropod shell. On light-colored
shells, black waterproof inmk is used. The soft parts of these specimens
have been preserved separately in AGW. The cotton in the aperture of
each shell holds the specimen's operculum inside the shell

Figure 10, Each valve of every dry bivalve shell is numbered with per-
manent waterproof ink just inside the pallial line on the nacreous sur-
face. These shells are ready to be placed, together with their original
label, OSUM typed standup label, and plastic sponge, in the tray at the
upper right
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Figure 11. After they are numbered, bivalve shells are dipped in a
xylene~paraffin solution and allowed to dry. This leaves a thin film of
paraffin on the shell survrface, which retards flaking of the periostracum
and cracking of the shell

LB R S

Figure 12, TFully-processed gastropod shells are stored with their labels
in four different types of contalners. Clockwise, from lower left, these
aret 1. glass elght-dram shell wvials, six vials per tray {(when there are
many vials of one taxon, we place stand-up cards at the back of the tray
to iIndicate the river system represented in that tray); 2. hinged-lid
plastic box with standup label and plastic sponge cushion; 3. paste-
board box with lift-off acetate 1id, standup label, and plastic sponge
cushion; 4. open pasteboard tray with standup label and plastic sponge
cushion, used for large shells only
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Figure 13, The two types of permanent lot labels used in the Museum's
mollusk collections, printed in strip form for ease of typing: at left
are standup labels printed on long-~lasting card stock; at the right are
labels printed on rag-content bond paper used for all wet specimens and
all dry gastropod and sphaeriid lots kept in shell wvials. After they
are typed, the labels are cut apart on the dotted line immediately
beneath the Museum's name. The standup labels are folded on the solid
iine in the middle of each label

Figure 14, The consistent position and orientation of the shells in
this cabinet-ready lot make it very easy to compare most of the features
of the specimens without even touching them; also, the shells rarely
move from this stable position when the tray is jostled accidentally
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Figure 13, Using a special label micro-typewriter which prints 17 char-
acters/in. and uses a carbon ribbon, Kathy G. Borror types a strip of
gspecimen lot labels from data entered in the catalog book

Figure 16, A quick scan of the rows of standup labels in this typical
drawer of unionlds reveals the shell lots by catalog number, the locali-
ties from which the various lots were collected, the dates of colilection,
names of collectors, and number of wet and dry specimens in each lot.

The label on the front of the drawer identifies the species and the
drainage system the specimens are from
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Figure 23. Cataloged wet specimens are kept in labeled trays on steel
shelving. Eventually, locale labels will be added to the trays for
convenlence in locating the specimens
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NOTES ON THE RELAXATION AND FIXING OF NAIAD MOLLUSKS FOR STUDY
by
Daniel Bereza
Academy of Natural Seiences of Philadelphia
Philadelphia, Pa.
Nov. 1972

Place animals in receptacle and cover with water (Just enough to cover
them). Do not crowd; make sure each specimen can fully extend its foot
and posterior mantle margin modifications without touching any other
individuals.

Put in a large pinch or two (0.3-0.5% solution) of Sodium pentobarbital
(Vembutal Sodium) in receptacle for every gallon {or so) of water contained.

Keep in this medium until bivalves no longer retract their foot and
papillae upon stimulation with finger, pencil etec.

Gently 1lift naiades by holding centers of valves between thumb and
forefinger, anterior side down so that the foot hangs freely. (Do
not press valwves together).

Place specimen in 5~7.5% formalin such that the protruding foot does
not touch the bottom or wall of the formalin receptacle. (If specimen
is not completely anesthesized, touching the foot at this point may
elicit a reflex which retracts the foot and closes the valves.)

Keep specimen in this solution for sbout 12 Hours.

Take specimen out of formalin and rinse thoroughly in a bucket of
clean water.

Place specimen in 30% ethanol and in time intervals of 1 hour, keep
adding 95% ethanol in several portions, such that the preserving
solution of the specimens becomes 70-80% ethanol.

Rules to remember

(1)
(2)

(3)

(4)

The larger the animal, the longer it will take to anesthesize it.

Certain Elliptio, Anodonta and amblemine genera are more resistant to
the effects of Nembutal. Add more Nembutal in small pinches in several
hour intervals.

Also, amblemine genera have a narrow gape, therefore check for anesthesia
even in cases of tiny slits as seen often in Cyclonaias.

Add more Nembutal in acidic waters, as this compound deteriorates rapidly
in such water.

when testing for depth of anesthesia, do not lock for complete loss of
irritability to touch, because at this stage the animal 1is dead.



A GUIDE TC CHEGKING LOCALE LABELS OF INCOMING COLLECTIONS TO THE OWIO STATE UNIVERSITY MUSEUM OF ZOCGLOGY

For use by the staff and students of the Division of Bivalve Mollusks

& standard locale label used by tha Bivalve Bivision of OSUMZ includes the follewing items of information,
where known and applicable, in the following order:

1. Bady of water
2. Bridge or mouth of another river
3. Distance and dircction from ncarest town of any size
4, Distance and direction from nearest LARGE fown or city
{preferably but not necessarily in the same county as
the collection site}
5. Section {quarter section if possible}
6. Track and range
7. Tounship
8. County
state TG, Couniry {if other than U.S.A.)
10. Date of collection
11. Co]lector(s)‘ {full names J
12. The collector!s original field number
13. The drairage of the budy of water ccllected

The only abbreviation permitied are:

miles = mi.
Township = Twp.
County = Co
Section = Sec,

Track = T

Range = R

months = Jan, April July Oct.
Feb. May Aug. Nov,
March June Sept. Dec!

directions = N NNE NE ENE E ESE SE SSE S S5 SW WSW W WNW MW NAW
states = can be abbreviated OHLY zs part of the name of a state route,
such as Ch.RE, 21, . or Ky.Ri, JIW

Dates mre always writien in the form 1 Sept. 1349
NOT: Sept. 1, 1949  or 1/9/49  or $/1/49 o IX:9:1043 these lead to confusion.

fistances are meagsured to the nearest tenth of a mile, from the ccllection site to the center of the town,
We define the cenber of a town as the dewntown area, or the largest major intersection. For instance, the
senber of Columbug would be the intersection of Broad and High Streets. Most, but not all county road maps
show a dot at the major intersection of a lown, Distances are never measured from the corporation or city
limits, as this limit changes as the eity grows, If a collection is made at a very small town

the locale label would read "Larkin Fork Paint Rock River at Francisco,..... v If the collection site is
within the limits of a larger town or eity, a typical label would read, "North Fork Licking River at § edge
of Utica,..... " The third case is that of @ collection site within the city limits of 2 very large city.
Dne can see that "Dlentangy River at Columbus" could be anywhere along an 11 mile siretch of river, So

for grsater pracision, our label would read, "Olentangy River at Oh.RE. 161 bridge, 9.1 mi. N of center of
Columbus, .v... "

SPECTAL CHSES:
If the collection site is in or along an impounded stream, the label would read, for example
"Ternessee River at Kentucky Lake impoundment,....etc.®

or "Olentangy River i Delaware Reservolr,....elc.®
1f the collection site is on the shore of a lake, the label might read
Lake Waccamaw, N shere,....etc.”

Different maps vary greatly in accuracy, and the same type of map from different parts of the country will

slso. The most comsistently accurate set of maps in the 0S8UMZ mep library are the USGS 7.5 minute
topogr

vary

ic maps. So whenever there is any discrepancy 2s to distances, locations of streams or namss of
stresms, nake cut the locale label according to the USG5 7.5 map. If the 7.5!' map for the collection site
fas net been published, or is not yet in the OSUME library, the second best Meourt of last resort’ is our
cot of US3S National Topographic Maps. County read meps are very useful bub nob as consistently rzliable
as ULGS maps. ’

NOTE: Any information ABDED to or CHANGED from the isformation on the gfiginal label is bracketed £....7
on the 0ZUMZ Bivalve Div, stondard locale label,

K.B. Borror, June 1977
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INSTRUCTIONS FOR PUTTING AWAY NATAD SHELLS 1IN THE OHIG STATE MUSEUM

by Carol B. Stein, September 1968

BOXES

A. Use the smallest size of box in which the shells will fit when arranged as
explained below. Space is always at a premium in an active museum!

B. If the lot of shells will not fit properly into one of the four sizes of
boxes (frequently referred to as trays) which are used in the cabinets,
then use a white shirt box. See the special instructions for putting away
naiades in shirt boxes.

C. Always place a plece of plastic foam of appropriate size in the bottom of the

box before adding the shells or the label. GException: When the smallest size
of box is used, the bottom half of the folded label is placed on the bottom of
the box and the foam is placed on top of it. In all other boxes the label is
placed on top of the foam at the left rear corner of the box.

SHELIL. ARRANGEMENT

A,

A shell may be placed in a box in one of the following two positions:

1. (This position is preferable, if space allows, but if you can use a smaller
box by using the other position, then do so). Place the left valve flat
against the foam, nacre down, with the hinge line approximately parallel
to the top of the box. The right valve is then placed over the left valve,
with its anterior end and hinge line resting on the foam. (HINT: the
umbones point toward the anterior end, which is usually the more rounded
end of the shell)

R;y—lﬂr Vaht -

2. Fit both valves together in their natural position. Place the shell on the
foam with the hinge line parallel to the top of the box and the anterior
end toward the right-hand side of the box. (NOTE: in this position, as
in position 1, the right valve is always uppermost and is oriénted in the
same way. This makes for neat, aesthetically-pleasing drawers. But, more
important, it saves a great amount of time later on for anyone who is
studying the species because he can quickly compare large numbers of shells
at a glance without having to take them out of the boxes and match up the
valves from a helter-skelter arrangement).

/fjnmenﬁ drnj hinge line

3. Compromise: If there are too many shells to use Position 1 entirely, but
too few to £ill the box neatly with Position 2, then use Position 1 for
the large specimens and Position 2 for the little omes,




III.

B.

The smallest specimen (numbered .1) is always placed at the lower left-
hand corner of the box. The remaining shells are then placed in numerical
sequence in vertical rows, starting at the lower left and running up to the
top (back) of the box, then from the top to the bottom, snake-wise.

The number of rows is determined by the size of the specimens. Obviously, large
specimens will not go into as many rows as small ones will.

If the shells are placed in Position 2 (valves together in their natural position),
the ventral margin of the upper shell should be neatly tucked underneath the
dorsal (hinge) edge of the preceding one. This helps to save space, and it

also keeps the specimens more snugly in position in the box. '

likewise, if Position 2 (valves in their natural position) is uged, the posterior
ends of the specimens in the second row should be nestled in between the anterior
ends of the specimens in the preceding row.

If Position 1 (one valve overlapping the other) is used, then each specimen
should rest directly on the foam. It should not overlap or touch another
specimen, :

PLACEMENT IN CABINETS

A,

The species are arranged in phylogenetic sequence within the cabinets corresponding
to the posted lists. The cabinets begin in the naiad range extension and are
continued in the naiad range. In each row of cabinets the drawers are arranged
from the top drawer to the bottom drawer in each stack, and the stacks are arranged
from left to right, just as in a library. Each cabinet door bears a label listing
the genera and species contained within that unit.

Every drawer is marked with a species name, author, and date. Be sure to check
the label of your specimens against this. If it does not match, dont put it in---
find out what is wrong. Remember, a set of specimens in the wrong drawer may
remain "lost" for years, and it could cause a lot of trouble if a researcher
couldn't find it when it was needed.

All drawers containing specimens of a given species should be completely filled
except the one or two on the bottom., New specimens are added to the unfilled
drawers. If you have to start a new drawer, be sure that it has a label.
Sometimes there will be extra labels in the last drawer containing boxes of

that species. If not, then make a new one. Be sure it is the same as the others.

Arrangement of boxes in drawers:

1. Boxes are arranged in vertical rows, back to front.

2. All boxes in a given row are of the same width, but may vary in length from
front to back,

3. Rows should be so arranged as to make maximum use of the width of the drawer. -
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SHIRT-BOXED SETS OF NATADES

A.

Packing the bowx

1. Use as few boxes as possible, but arrange the shells as explaiﬁed above,

2. Place an appropriate-sized plece of plastic foam in the bottom of the box.

3. Place the folded stand-up label in the left rear corner of the first box.
The other boxes do not have labels inside them. If there is an original
or field label, place it on top of the base of the stand-up label.

4. Arrange shells as explained above. If the set is too large to fit in one -
box, continue it in the next one. The smallest shells and the label are
always in the first box, and the largest shells are always in the last box.

5. If there are very many small shells which might slip around in the box,
place a sheet of plastic foam over the shells before cushioning the box 1id
with newspapers. lLarge shells will be held gently but firmly in place with
properly crumpled newspapers; they do not need a layer of foam over them.
(this saves $$$I.....We need $53$ for other things --- like wages....)

6. Cushioning: Crumple at least two, and preferably three, full~size sheets
of newspaper both vertically and horizontally. Then adjust these crumpled

paper cushions into the box 1lid so that they completely £i11 the 1id.
Please do not use anything smaller than a full sheet of newspaper in these
boxes. Magazine sections are fine for wrapping packets of shells in the
field, but they are hard to manage when opening and closing these shirt
boxes in research work. Use as many full-size sheets as necessary to pack
the shells securely enough that they don't rattle,

.

7. labeling the ends of the boxes:

a.

b.‘

Place the catalog number in the upper left-hand corner of the end of
each box in the set, using a fine-tipped black felt marking pen.

Place the scientific name of the specimens in the upper right~hand corner,
but omit the author and date. Otherwise, the scientific name is written
just as it appears on the label inside the first box of the set. If the
word form is used on the label, it may be abbreviated £., and it is not
to be underlined. All of the rest of the name is underlined, however.
Remember that the name of the genus is capitalized, but the species and
the form or subspecies name must not be capitalized. The scientific name
ghould be placed on each box of the set,
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c. If more than one box is used for the set, then a circle is drawn
beneath the catalog number at the lower left corner of each box.
Inside this circle a fraction is written. The lower number (denominator
of the fraction 1§ the total number of boxes in which the set is packed.
The upper number (numerator) is the number of this particular box in
the set. For example, if there are 3 boxes in a get, the one with the
smallest specimens (and the label) is numbered ; the middle one is
numbered@ ; and the last box is @ .

d. In the remaining space on the end of the first box you will write the
locality where the specimens were collected. Look at the locality
typed on the label in the first box and at the space available and
decide whether you can get all of the locality data neatly and legibly
printed in the space available, using no more than two lines of printing.
If so, fine! -

e. If there is too much information on the label for the space available
on the box, then be sure that the following information is printed on

the end of the box:

1. DName of the body of water. Please do not abbreviate any pafts of
the name. Exceptions: R. may be used as an abbreviation for River
Cr' L3} " LE} 1] 3] Tt it Creek

2, Distance and direction from nearest town. The standard symbols
N, SW, ENE, etc. may be used for directions, and mi. may be used
for mile or miles.

3. County. Write out the full name of the county. Co. may be used
for County and Par. may be used for Parish.

4. State or province. Long ones may be abbreviated if necessary
(see standard list of abbreviations and symbols), but please
write out the short ones like Ohio and Iowa.
f. locality information is given only on the first box of each set.

g. Example of properly labeled set of two boxes:

Y0698 Amblema plicala £ cos7ala

Y0698 Amblema plieala (! gosTata

Crand Kiver 3.2 mi VE of Berne
Blue Tawp, Lincoln Co., Arkansas

8., Tying shrt boxes:

a, Tie each box individually with 24-ply unpolished cotton twine.

b, Method of tying:

1. Pull free end of string beneath box from side 1 to side 3.

2. Hold box up by the string while passing the long end beneath the
box from end 2 to end 4.

3. Pass the short end of string {from side 3) through the loop 1 =~ 2
and tie it in a shoelace-style bow to the long end coming up from
end 4, Do not tie the string in a knot. Please leave plenty of
string in the bow so it can easily be re-tied when the box is opened.




ey

10.

11.

Putting shirt boxed sets awav:

a. As in the rest of the collection (except for the 3-gallon jars),
the shirt~boxed specimens are arranged phylogenetically by genus
and species. Check the diagram posted in the naiad range extension
to see the sequence.

b. Each vertical row of shelves is one shelf unit. The shelf units
are arranged beginning at the far left in the front of the naiad
range extension and continue in phylogenetic sequence from left
to right around each group of shelves all the way around the room.

c. Within each shelf unit, the shelves are arranged in sequence from
top to bottom, then to the top of the next shelf unit to the right.

d. Each species (and often each subspecies or form --- check the
shelves carefully to see) is arranged on the shelves in strictly
numerical sequence. The numbers begin at the top of the left-hand
stack of boxes on a shelf, go down to the bottom box in that stack,

continue at the top of the middle stack, etc. oY
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£, for g&i reason, you are unable to put a box away in its correct
position or are in doubt about where it should go, please do not leave
it in the naiad range extension. Tt might get lost for years! Bring
it back to the cataloging bench until it can be put away properly.

Whenever you put a box away, please check the last several boxes of
that species to be sure they have not gotten out of order. It is
extremely ilmportant that the sets of specimens can be found quickly

and easily.

All lake Erie specimens are to be put away in Dr. Stansbery's office.
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INSTRUCTIONS FOR PUTTING AWAY THREE-GALION GLASS JARS OF NATADES

1.

In addition to the regular typed and metal labels inside the jar, a 3'x 5" card is

cut in half crosswise and the catalog number, jar number, and scientific name are

printed with a felt marker. This label is fastened with a loop of masking

tape to the neck of the jar about an inch or so below the edge of the 1id,

The jars are placed in numerical order on the bottom shelves of the green shelf
units in the naiad range extension, For sequence of shelves to be used, see the

chart posted in the naiad ranze extension.

Place the jar so that the outside label can most easily be read from the aisle

in front of the shelf,

o Place six jars on each shelf, staggered as shown below to allow maximum Space

between jars, These jars are very fragile and often break if they just gently
mudge each other! Please use great care in handling them so that you will not

be injured by broken glass.

Rear eJ‘]e of shelf §
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C.B. Stein, Sept. 1968




TECHNIQUZ FOR PRESERVING THE PERIOSTRACUM
OF NAIAD MOLLUSKS IN COLLECTIONS

Kathy Gail Borror
Museum of Zoology
The Ohio State University
Columbus, Ohioc 43210
February 1977
Revised December 1982

J{ 1) In a large-mouth glass jar, place 1 gallon xylene and 1/4 1b

paraffin (regular canning wax).
2) Let stand 36-48 hours, or until paraffin is dissolved; stir.

3) In a well-ventilated area (preferably under a hood), use an
8" - 10" pair of forceps to dip naiad specimens into mixture,
shaking several times to remove all excess liguid.

4) Lay the dipped specimens nacre-down in a tray made of wood,
masonite, or some other porous material. If a non-porous
surface is used, cover with paper toweling.

5} Let dry in an area with good air circulation.

Specimens in the bivalve research collection at OSUM have
been processed in this way to help prevent the periostracum of
specimens from flaking off and, to some extent, the shells from
cracking. Painting the posterior portion of the nacre with a
clear-drying, water soluble glue such as Franklin "Titebond" does
much to strengthen very thin or fragile shells, such as
Cumberlandia monodonta (Say, 1829) or the posterior expansion
of the females of some species of the Genus Epioblasma. Glue
is not applied to the periostracum since this would alter its
texture - a character of value in systematic studies.

We have found this method to be superior to several others we
have tried or encountered. Most importantly, the thin layer of
paraffin on the shell does not alter its natural appearance.
Shellac, varnish and plastic coatings not only may vellow with
age, but give treated specimens a uniform gloss, completely
obliterating the natural, variable texture of the periostracum.

Other technigues sometimes used include rubbing the shell
with o0il or petroleum jelly. 0il, however, tends to slightly
darken the periostracum after several years, and both of these
coatings can easily stain specimen labels and trays, and collect
dust and dirt. Dipping specimens in the above described
xylene-paraffin mixture is much less time consuming and seems to
have ncone of these disadvantages.

THE CHIO STATE UNIVERSITY MUSEUM OF ZOOLOGY REPORTS, 1982(8):1-2



This method of protecting the periostracum of shells was first
described and used by Dr. William J. Clench (1931:30) at the
Museum of Comparative Zoology at Harvard University. It was
later cited by Dr. Henry van der Schalie (1941:13; 1961:65) in
the American Malacological Union Symposium on “"How to Collect
Shells.”

~
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A SHELL CLEANING MANUAL
by
Jon E. Ditmars
August 1980
This manual describes the materials and techniques found to be helpful
in removing various envirommental deposits on bivalve mollusks for the research

collection at The Ohio State University Museum of Zoology over the past decade.

Generzl Equipment

Sink - This is stainless steel and has a special drain trap which unscrews to
empty silt and debris that accumulates regularly. Sponge out sink daily
to prevent buildup of limy deposits, If some deposits do accumulate,
remove with Lime-A-Way.

Faucet - The faucet wasg extended by attaching another piece of pipe which
can be moved about like the arm of a dentist's drill. At the end is
a standard lab spout which makes rinsing easier by directing a steady
stream of water onto the specimen being cleaned. If desired, a rubber
mat or seme device to break the fall of the water (such as an oil-based
clay slide) is useful in muffling the sovnd of the water against
the sink.

Misc. - Standard lab peghboard for hanging equipment and drying same, sponge
plastic pad to keep brushes and tools drained while using them,
unbreakable container for powder shell cleanser, cloth towels and a
sponge, Johnson's Baby Powder, surgical and general purpese rubber
gloves, dust nose mask, magnifying lamp.

Cleaning Tools

Nylon tooth brushes - We use three or four row bristle brushes, both hard and
soft. The soft brushes are used for cleaning under the umbo, in crevices

and in the muscle scars, because the smaller, more flexible bristles
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can reach into these areas more easily. Also, use soft brushes for
cleaning delicate and subfossil bivalves. An art brush is helpful for
reaching dirt in shells with very deep umbonal cavities. Hard
brushes are used for general cleaning. When worn down, hard brushes
work well for scrubbing tough dirt from shells.

Nylon hand brushes - These are used for removing loose dirt and clay from
specimens with soft parts before preserving them (known as ''rough
cleaning")

Dental picks - There are a variety of picks and scrapers used to probe cracks
and crevices in a shell, to remove stubborn deposits, and to loosen
dried flesh from muscle scars.

Misc, - Other less frequently used tools include old eredit cards cut in half
and tooth brush butts. These flake off thick dirt deposits from shells
and reduce cleaning time. Tissue probes work well with dental picks.

A Rust-o-Razor and fiber glasgs brush may be helpful in specizl clean-
ing jobs, particularly in removing stains from nacre, but the Moto-Tool
often does a better job than these.

Moto-Toel - See special instructions fro this.

General Techniques

Step One - Put on rubber or surgical gloves. Adiust faucet and container of
cleanser within easy reach. Turn on water to a lukewarm and gentle to
moderate stream. Wet brush, shake out excess water (important), and dip
it into the cleanser so just a thin layer of powder adheres to the
bristles. Any more is a waste of cleanser.

Step Two - This stage is called "rough cleaning" and is done to prepare wet
specimens (= specimens having soft parts) for identification and
preservation, or as a first step in "regular cleaning."

Wet specimens - No powdered cleanser is needed (or should be used) for
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rough cleaning wet specimens. Quickly scrub off loose envircnment
with intermittent rinsings until enough of the periostracum appears
so the specimen can be easily identified, and also so no dirt comes off
in the preservative.
Dry specimens - Use powdered cleanser in rough cleaning dry specimens.
This procedure is used for large lots that will have to be culled,
so that cleaning effort is not wasted. After the lot has been culled,
it will be returned to the cleaner for regular cleaning. Rough cleaning
should take less than a minute for smaller bivalves, about one minute
for palm sized shells, and perhaps longer for larger naiades. Again,
rough cleaning is simply removing all mud, clay, etc., but ignoring
tough deposits,

Step Three -~ This is regular cleaning, and it is performed on all shells that
will be added to the catalogued collections. Regular cleaning means
scrubbing all the environment off the specimen. Wet the hard bristled
toothbrush, shake out excess water, lightly dip into the cleanser, and
brush the shell with the bristles fairly perpendicular to the surface.
Make sure any fragile areas of the shell are supported by your hand
from underneath. A gentle to moderate pressure and a rapid back-and-
forth motion of the brush makes the best use of the powder's abrasive
ability. Rinse after scrubbing a little to check how much environment
has been removed. One indication that all the dirt has been removéd
is that the cleanser suds remain white. Alsc, stop cleaning when a
deposit fails to yield to further regular cleaning, or if the
periostracum (on the convex surface of the shell) begins to turn a

lighter color. When the periostracum is scrubbed away so that it
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becomes a lighter coler than the natural coler for that species,
this is called "over cleaning." This is easy to do and the cleaner
should be careful.

Some shells require little or no regular cleaning, but the shell
preparator should skip step two and go to step three, because these
shells are covered mostly with a tough deposit that only the moto~tool
or other picks or scrapers can remove.

The soft toothbrush is used similarly as the hard brush described
above, but mostly to clean the nacre. The hard brush can be used for
the nacre too, particularly to remove tough dirt and stains. But
the soft brush cleans the umbonal cavity, muscle scars, and in between
the teeth better than the hard brush. The soft brush is best for
cleaning all the surfaces of delicate shells or subfossil material;
although the hard brush is more effective on such shells that are
covered with stubborn dirt, and if scrubbed gently with the cleanser
doing most of the work.

Regular cleaning may take several miitutes for small shells, three
to five minutes for a palm-sized one, and up to 20 minutes for the
largest ones. Twenty minutes iIs about the maximum time limit to be
spent on a shell unless told otherwise.

Step Four - This step is only necessary i*jsmall areas or specks of environment
remain after finishing steps one through three. Some specimens become
overcleaned easily, and this step probably should be skipped in such
cases. Also, one should avoid spending a lot of time with "touching up"
a shell, which means using the Moto-Tool, any of the picks or scrapers

or other miscellaneous tools to remove stubborn deposits or stains. Per-
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fection in cleaning is the ideal, but practically speaking, the
realistic goal is to clean enough of the environment from a bivalve
in order to correctly identify 1it, while preserving as much of the
natural character of the specimen as possible. "Touch-up' shouldn't

take but a few minutes at most unless the cleaner is told otherwise.

Special Cases

Algae - Algae is usually associated with marl deposits on a shell, but either

Marl -

one can be found separately. Sometimes a light growth of algae can be
scrubbed off with either the tooth or hand brush and cleanser.

However, if the algae rootlets have penetrated the periostracum, it

will be difficult, or not worth the trouble, to remove all the algae.
Large chunks of the algae are easily cut coff with scissors or a scalpel. -
Lesser amounts can be scraped off with dental scrapers or rubbed off

with the Moto-Tool. Stop before the periostracum begins to be over-
cleaned. Algae stains the nacre green and this color cannot be removed.
Cleaning time may be 5-10 minutes for a palm sgize naiad and 15-20 minutes
for larger bivalves.

Marl in thick deposits will usually flake off rather easily. Use a

dental scraper or tooth brush butt te do this. After this, remove

most or all of the marl with a hand brush énd/or toothbrush and cleanser.
Ifany small specks of marl remain, remove them with a dental pick.
Sometimes the Moto-Tool works well on marl. Avoid over cleaning or
scratching the periostracum with these tools, however. A dilute solution
(107%) of HC1 will dissolve marl, but should be used only in special
casses, Care must be taken because the HCl will dissolve the nacre of
the shell as well as the marl, and will also bleach the periostracum.
When using.HCl, touch it to the marl deposit sparingly with cotton and

forceps. Cleaning time for a marl-encrusted shell is about the same as



for a shell with algae on it.

Iron oxide - This deposit is reddish in color. Sometimes it is thick and soft
and can be flaked off with a dental scraper or toothbrush butt.
Once the bulk of the deposit is flaked off, brushing with the hard
toothbrush and cleanser will generally remove all of the iron oxide
deposit. If needed, use the Moto-Tool, dental tools, or Rust-o-Razor
to touch up the shell., The iron oxide clay may be cemented to the
shell surface, however, and after the initial rough cleaning, immediate
use of the Moto-Tool and/or dental tools may be required. 1If the iron
oxide clay is particularly stubborn, cleaning time could take 5-10
minutes for small shells, up to 20 minutes for palm-size bivalves, and
20-25 minutes for larger specimens. If it would take longer to clean
thoroughly, check with the supervisor to determine the value of spending
more time on such a shell.

Black deposits - Black or brown deposits may be loosely encrusted on the shell
surface or they may be stubbornly cemented to it. For the former situation,
most if not all the deposit can be removed by hand and tooth brushes and
cleanser. A dental scraper, to flake off large chunks, may speed the
cleaning prooess. For stubborn black deposits, after rough cleaning
with a hand brush and cleanser, carefully brush the deposit away with
the Motro-Tool and, if needed, dental scrapers. Stop before the shell
surface begins to become over cleaned, or if more than 20 minutes is
spent on palm size naiades or 25 minutes on larger shells.

Tar, Shellac, 0il, Bizarre stains - Since some shell specimens are collected
from polluted bodies of water, a variety of deposits are found on them.
Turpentine or a general use solvent will remove or loosen tar, shellac,
and o0il. Then use the hand and/or toothbrushes with powdered cleanser,

and follow with dental tools or the Moto-Teol if needed. The shellac and
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01l covered shells are from unpreferred preservative methods used
by those who donated the specimens. Scrubbing with cleanser has
proven effective on most other problem deposits or stains. However,
some stains penetrate the shell and cannot be removed. Occasionally,
a grayish metallic discoloration cceurs, and should be ignored because
it appears to be part of the naiad shell. C(leaning time shouldn't
exceed 15-20 minutes for palm-sized specimens and 20-25 minutes for
Jarger bivalves.

Estimated Cleaning Time

Time estimates are based on approximately 60 palm sized (3" diameter)
shells per tray.

Light Cleaning - This is basically rough cleaning. There is usually lirtrtle
need for more than gentle brushing with the hand brush, soft tooth
brush, and cleanser. Cleaning time: 1 - 2 1/2 hours per tray.

Moderate Cleaning - This is regular cleaning. This involves vigorous
scrubbing with the hand and tooth brushes and cleanser. It may include
some use of the dental tools or the Moto-Tool, but here these are mainly
for touch up. Cleaning time: 2 1/2 — 4 hours per tray.

hifficult Cleaning — This is strenuous regular cleaning with the brushes and
cleanser. However, much of the time will be spent using the dental

scrapers and Moto-Tool. Cleaning time: 4-8 hours.
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REMOVING THE ENVIRONMENT FROM BIVALVE MOLLUSKS
UPDATE 1980
by Jon E. Ditmars.
Dremel

This update is made necessary by the addition of thgﬂMotOMTool to
bivalve cleaning tools, Hopefully, the shell preparator will become more
adept at using the Moto-Tool after reading these instructions.

The shell preparator should first realize that it is possible to over-
clean (scrub awav part of the shell surface) even with a soft bristled tooth
brush on some types of bivalves. So care should be taken especially with
the Mcto-Tool, which has metal brushes that can easily scar a shell surface
because of much greater hardness of the metal versus the periostracum. The
rapid rotation of the brush head also makes it difficult to gauge when one
reaches the shell surface while cleaning away the dirt.

Generally, the Moto-Tool should be used ONLY for removing very stubborn
dirt, carbonate or oxide deposits. A good rule to remember is: if the shell
can be cleaned in a reasonable time without using the Moto-Tool, then
don't use it.

Usually a good procedure for operating the Moto-Tool is as follows:

1) First, use the boot brush to rough clean the shell specimen.

2} Then use the tooth brushes to remove the rest of the environment from the shell.

3) If any stubborn dirt remains use either the dental tools or Moto-Tocl,
or both to finish the job. If only a small amount of dirt remains, say around
the beak sculpture, generally a dental tool to loosen the deposit is adequate.
If a larger amount remains, then using the Moto-Tool speeds the cleaning
process considerably,

Therefore, the best technique for grinding away tough envirorment from a
bivalve surface is a combination of a gentle sweeping motion back and forth

over the hard dirt deposit while lightly touching the shell with the Moto-Tool.
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Only a very slight pressure is needed to wear away the encrustation since

the spinning wire bristles cut through the dirt much faster than one might
expect, Also, after grinding a little of the deposit away, rinse away the

loose debris and grind some more, and again rinse, alternating thusly until

the bulk of the dirt is removed. Sometimes a dental pick and tooth brush are
needed to touch up a shell after using the Moto-Tool to clean small specks

of dirt in cracks or grooves on the shell surface.

Sometimes the color of the periostracum is lighter than the surrounding
area due, it seems, to being buried by the deposit so long. However, other
times the lighter color is a result of over cleaning, which is particularly
evident with shells which have delicate periostracums. In such cases, it is
best not to use the Moto-Tool.

The Moto-Tool is most effective in loosening dirt deposits that are too
hard to brush away with cleanser, too stubborn to pick away rapidly with a
dental tool, and rather thick, If the dirt deposit is razor thin and too
difficult to pick away, it may be better to leave the specimen alone rather
than overclean it. However, if one has a steady hand, it may be worth tryving
the Moto-Tool in such cases.

There are a few other tips in using the Moto-Tool the preparator should
know. Change the metal brush head when it wears down between 1/8" and 1/16".
There are two types of metal brush heads used regularly. The flat, circular one
(No. 428) seems better suited for getting between ridges. The cone-like head
(Ro. 442) is better at heavy duty jobs. The diamond tipped brush head was
intended for rare cases where a heavily encrusted specimen resisted cleaning
even with the Moto-Tool. Such a shell might be covered with tar or shellac,
for instance. Of course, particular care should be taken when using this head
since it could easily cut right through the shell.

Adjust the Dremel Moto-Tool's speed control dial to suit the lot of
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shells being cleaned. For instance, it might be helpful to increase the speed
to overcome the torque resistance due to a particularly stubborn kind of dirt
deposit on the shells; or a slower speed might be better while cleaning
fragile shells. Omne of the most delicate and frustrating assignments is
removing a hard deposit from a fragile shell. Sometimes it is best not to
finish the job rather than to break the specimen.

0il the area around the drive shaft where the brush head is inserted
if it looks rusty.

CAUTION: Don't adjust the Moto-Tool plugs with wet hands or while the
faucet is om,

Brushes may be purchased at Columbus Hardware.
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SCME METHODS AND MATERLALS USED IN THR
PRESERVATION OF BICLOGICLL SPECIMENS

The objective of the preservation of plant and animal forms is
their maintenance for future reference and situdy. Such information as
identification, measurements, counts, stomach analysis and anatomy can
frequently be studied best with the use of preserved specimens,
Curatorial techniques which best preserve the qualities listed above {or
others sought) are consecuently the most desireable. Most forms are best
kept by immersion in (and occasicnally by injection with) a preserving fluid
while some forms (i.e. adult terresirial insects, shells, bones, pelts, and
plants) may be best stored in a dry state. The fluids described below are
gasily made and have given satisfactory results when used as indicated.

ARTHROFOD FIXATIVE AND PRESERVATIVE

Ethanol. 5% 15 quarts
Glycerine 54 1 quart = 5 gallons
Distilled Water 20% L guarts

the mixiture to enable the collector to distinguish it from other preservatives
used in the field, The glycerine is a precaution againsi loss of the
material in the event of ethanol evaporation from faulty containers. It also
serves to keep the arthropod joints freely flexible. Isopropyl (rubbing)
alcohol or methanol may be substituted for ethanol where the latter is not’
available. This preserving fluid may be used for killing, fixing, and
permanently holding invertebrates having firm exoskeletons but should be

uged with cauticn in fixing soft bodied forms because of possible distertion

due to dehydration.

4 pinch of coloring material such as methyl orange may be added to

VERTEBRATE FIXLTIVE AND PRESERVATIVE

Commercial Formalin 10% 2 quarts
Digtilled Water 0% 13 quarts = § gallons

This sclution is commonly known as "10% Formalin" in spite of the fact
that Commercial Formalin is a 0% soiution of formaldehyde gas by weight in
water, Fishes and the gill breathing stages of amphibians may be killed,
fixed, and held indefimitely in this preservative, The chief objections to
the use of this fluid are its strong scrid odor, its effect on the hands with
moderate exposure and itsg dissolving action on the carbonates found in
bones, teeth, shells, etc. (i.e. its pH is L.C). This last objection can
be overcome by the addition of buffering salts as follows:

Commereial Formalin 950 ml.

NapdPO}, (Anhydrous) . 93.48 em.

NaHpPO},»HoO 89.11 gnm.

Distilled Water idd to make 5 gallons of solution

Most of the strong odor can be removed from formalin pressrved
specimens if they are scaked for 20-30 minutes in the following sclution

before study:

NaHS04 7 1260 gm.
NapS03 BLO zm. .
Distilied Water Add to meks § gallons of solution

Although 10% formalin is generally used as a fixative when the "soft
parts" of amy vertebrate are preparsd for preservation, most research
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collections of fishes, amphibians, and reptiles utilize 70-80% ethanol as
a permanent preservative.

The popularity of formelin is due primarily to the fact that it is
inexpensive, generally available and very effective in this capeacity.

PLANT FIXATIVE LND PRESERVATIVE or TRINSE.U'S SOLUTION

This solution is named in honor of and was apperently originated by
the Ohio State University plant ecologist, Dr. Edgar Transeau. Its
principle advantages are the preservation of the green and other plant
plgments in a near-natural state and the specimens preservation without
pressing and drying. It should be pointed out thet the latter technique
has certain advantages such as the more efficient utilization of valuable
MuSeum snace. '

Commercial formalin 10% £ quarts
Ethanol - 30% 6 quarts = 5 gallons
Distilled Water 60% 12 guarts

Copper Chloride or Copper Sulfeate - 4 few crystals, enough to
give the solution a faint blue-zreen tint.

PREP. i TION OF N'I'D SHELLS FOR STUDY

The bivalve shells of the fresh-water mussels or naiads are probably
as frequently found without as with the snimal that produced them. It is
a good practice to bring back to the laboratory a good series of both if
both are available. Many of the shells collected will be found to have their
features obscured by the presence of dirt in such places as the muscle scars,
hinge teeth, umbonal cevity.  and on the periostracum, A few moments
scrubbing with an old tooth brush under a gently flowing tap of warm water
is usually sufficient to remove the loose dirt. Lime deposits and/or
atteched algae may require soaking the specimens for several days in a
strong detergent solution., It is best to allow unusually resistant deposits
to remain rather than to risk damaging an otherwise valuable specimen,
Once thoroughly cleaned, the shells may be placed upon toweling to drain and
dry. The dry specimens are then labeled with 2 catslogus number or other
desired data, This information should be written in India ink on the nacre
of the shell and, when dry, painted cver with lacel varnish (clear finger
nail polish will do). The moderate application of olive oil with & fine %é‘
brush or soft cloth will greatly reduce cracking. Excess oil may be removed
with a dry cloth or by wrapping the specimens in old newspoper, Properly
treated specimens have neither an olly look or fesl, Care should be taken
not to allow the thin shells or those having a crocked or checked periostreae:
te dry excessively before being oiled.

A rapid method of treating large series of specimens against cracking
has been suggested by Dr. William Clench, Curator of Mclluscz at The Harvard
Museum of Comparative Zoology. The tcechnizue is simply the dipping of the
shells into a2 mixture of xylene and prrafin. The xylene soon evaporates
leaving the specimen with a very thin protective coating of parafin. A
solution of % pound parafin in 1 gallon xylenc has proven satisfociory.

Shell storage should be as nearly dust proof as possible and specimens
may be stored for leng periods of time by wrapping them along with their
labels in old newspaper.

D. H. Stansbery - 1962
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