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Bivalve molluscs have historically been aged by examining the
external valve surfaces for growth "rings'" or '"bands'" that form as an
annual periodic event (Weymouth 1923; Stevenson and Dickie 1954; Wilbur
and Owen 1964; Merrill et al. 1966; Feder and Paul 1974). The forma-
tion of these rings has been associated with factors having probable
effect on the metabolism of growth, such as extrinsic envirommental
conditions (temperature) or intrinsic conditions (spawning). In
applying the method to some species, however, conflicting results may
be obtained for some specimens and incomplete results for others.
This is particularly true for the ocean quahog, Arctica islandica, a
species with a potentially very long life history (Thompson et al.
1980). Small ocean quahogs (<60 mm in shell length) often exhibit
definite external rings useful in measuring growth and determining
age. Some of the rings formed in the earliest years of the life of
a large ocean quahog may be discernable, but those near the ventral
valve margin usually become crowded together and often the overall
periostracum is a uniform black color. Separation of growth rings is
impossible even under magnification. Also, an erosion of the shell
surface in the umbonal area often obliterates the youngest rings.

In some bivalve species, darker growth lines alternating with
lighter growth increment deposits are seen in the broken edges of
valves that have continuity with those on the external valve surface.
The development of diamond impregnated saw blade equipment has greatly
facilitated cutting bivalve shells in a directed manner for an examin-
ation of the accretion of shell layers from the beginning of their
formation at the umbo to the ventral margin. Although cutting the
valve is a time consuming procedure, it is believed that the internal
depositional features tend to be much less affected by destructive
external environmental conditions impacting on the valve surfaces and,
thus, a record of growth is preserved intact. Annual microstructural
deposits may also occur in other parts of the shell that can be pre-
pared for examination by fairly rapid methods, such as was reported
for the chondrophore of the surf clam, Spisula solidissima, by Ropes
and O'Brien (1979),

Simply cutting the valves of a bivalve may not expose well defined
growth lines, due to variations in the microstructure of the shell
deposits. Such is the case for ocean quahogs. Kummel and Raup (1965)
developed techniques for preparing the cut valve surfaces and transfer
of the microstructural details onto sheet acetate for fossil bivalves
that can be applied to ocean quahog shells. The following is an out-
line of the procedures:

I. Record on data sheet (see attached sheet):

Al NMFS sample information, such as date of sample collection,
stratum tow and station number, vessel and cruise number and
sequential code number of each clam.
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The sequential code number per clam is to be inscribed on
the inside of each paired valve, single valve, or piece of
valve.

Measurements of paired, whole valves to 0.1 mm or 0.1 gm
(see figure for orientation purposes).

1. Length - the longest anterior-posterior dimension.
2. Height - the deepest dorso-ventral dimension.
3. Width - the widest lateral dimension.

4. Dry weight

Shell sectioning to expose internal growth lines:

A.

Select the left-hand valve of a pair, since it contains a
single prominant tooth in the hinge. This tooth contains
age lines which are to be exposed at the same time the valve
is sectioned. (Figure 1)

Mark the valve on the ventral margin at a point from the
posterior end equal to 1/3rd of valve length.

Fasten the valve with its concave, inner surfaces toward the
Isomet diamond saw blade and on the adjustable arm holder with
Slab-Stik. Orient the valve with the tooth toward the front
of the saw machine and to cut from the mark through the middle
of the tooth or immediately beside the posterior edge of the
tooth. This latter orientation may be necessary for some
valves since the shape and thickness of the tooth varies and

‘the cut of the saw blade would destroy the tooth. The anter-

ior portion of the valve is to be saved for later treatment.

Cut completely through the valve. About 7-8 medium sized
(60-70 mm long) and 3-4 large sized (100+ mm) Arctica can
be cut per hour.

Removal of Periostracum:

Place the valve specimens in full-strength household bleach (sodium
hypochlorite ca. 5.25%) for a few hours to overnight periods. In-
spect for presence of periostracum and repeat, if necessary. This
can improve the peel image, since carbonate deposits contained in
the periostracum react during a later etching step leaving voids.
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Figure 1. Sketch of the internal features of an ocean quahog (Arctica islandica) shell

showing the plane of section (dotted line) for orientation purposes during
the sectioning operation.
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Grinding:

Some pre-embedding grinding of the cut surfaces is advisable, if
saw marks or other unwanted blemishes are seen or if the saw cut
was not through the middle of the tooth. Sheets of carborundum

paper or a grinding machine are used.

Wettable carborundum paper of two successively finer grits (240
and 400 grits) is used. Maintain water on the paper during grind-
ing and rinse cuttings into a bucket for disposal. DISPOSE OUT-
OF-DOORS--NOT IN THE PLUMBING. Do not allow the grindings and
paper to dry before rinsing off, since this clogs the spaces be-
tween the grit and reduces the effective life of the paper. Rinse
thoroughly in tapwater to remove grit and cuttings.

Allow the specimens to dry before proceeding with the next step.
Embedding: -

The components of the embedding medium are Epon 815 and DTA hard-
ener mixed in a 10:1 ratio by volume at room temperature. Mix
carefully, but thoroughly (ca. 1 min.), avoiding the introduction
of bubbles, and in small amounts (50-75 ml.) to minimize an exo-
thermic reaction. Pour the mixed epoxy into plastic or paraffin-
coated, metal molds to a depth of about 1/2 cm. Lower the valve
into the epoxy with the cut surface toward the bottom of the mold.
Press down lightly to force bubbles from between the cut surface
and mold bottom. Place the whole set-up in a vacuum chamber and
subject to low pressure for about an hour. This evacuates bubbles
formed in the-epoxy. Leave at room temperature overnight to harden.

Grinding and Polishing:

Use three successively finer grits (240, 400, and 600 grits) of
wettable carborundum paper as in step IV to obtain a smooth sur-
face on the embedded cut surfaces of the valves. Most of the
grinding is done with the 240 grit paper to remove epoxy from the
cut surfaces of the valves; the finer grits (400 + 600) are used
to minimize scratches from the coarser grit papers.

A blemish-free, high gloss surface on the cut valve surfaces is
produced on a vibrating lap machine in two steps. In step one,
the pad in one pan for the machine is flooded with tapwater and
drained in a bucket. After clamping the pan on the machine, the
pad is charged with about 1 teaspoon of medium grit powder (#2),
the specimens placed on the pad and the machine turned on. During
a 1-2 hour period the specimens are removed, rinsed off in tap-
water, damp-dried, and inspected for a moderate sheen. In the
second step, the specimens are transferred to a second pan con-
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taining a pad made wet as for the pad in step 1, the pad charged
with fine grit (#3) powder and operated for 1-2 hours. An ad-
ditional application of fine grit powder after 1 hour hastens
polishing. The final high gloss is most evident on the cut valve
surface, but less so on the epoxy surface.

Etching:

The polished cut edges of valves are placed in a 1% HCl solution
for 1 minute to etch the surfaces and rinsed in tap water. It
is essential not to damage the polished or etched surfaces.
Allow the etched specimens to dry. Code numbers for each valve
specimen are scribed with a carbide-tipped pen into the polished
epoxy surface near the cut surfaces. These numbers are auto-
matically transcribed onto the acetate peel during the next step.

Acetate Peels:

Support the etched block with the surfaces uppermost and level.
Lay an acetate sheet over the surface and use a paper clip to
hold it at one end to minimize slippage. Lift the other end

and flood acetone onto the surface while slowly lowering the
sheet over the whole surface. Acetone must occur between the
sheet and etched surface without bubbles for a successful peel.
The whole block is turned over, excess acetone drained off, laid
on a pad of paper and pressed for about 1 minute. After a1l
hour drying period, the acetate is peeled off.

Examination:

The peels are sandwiched between clean glass slides for examina-
tion by projecting the image on a scale micro-projector or by
inspection under a microscope.

Sources of Apparatus or Materials:

Buehler Ltd.

41 Wankegan Road
P.0O. Box 1

Lake Bluff, IL 60044

Isomet Low Speed Saw
Diamond Wafering Blades
(4" x 5" dia., high concentration)



Raytech Industries, Inc.
P.0. Box 6
Stafford Springs, CT 06076

Hustler Vibrating Lap 15" dia.
Slab-Stick
Ray-Tilt 6" Gem Maker Grinding Machine

Miller-Stephenson Chemical Co., Inc.
P.0. Box 950
Danbury, CT 06810

Epon 815 and DTA hardener
Commercial Plastics & Supply Corp.
352 McGrath Highway
Somerville, MA 02143
Di-acetate sheets 19" x 24" x .005 thick
Local markets
Elmer's Z-part epoxy cement
Bleach

Norton, Tufbak, Durite, Waterproof paper, Closekote,
Silicon Carbide

References to trade names and equipment does not imply endorsement by
the National Marine Fisheries Service, NOAA.
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