














































































































































































































































































on a vibrating lap machine. Etching the cut surface of the valve
for I minute with 1% HCI preceeds application of sheet acetate
and acetone. The sheet is peeled off after the acetone evaporates.
The image produced in the peel is a necessary procedure, since the
thin-age annuli are microscopically indistinct on the external valve
surface, in the cut surface, or thin-sections of ocean quahog shells.
Although age annuli and growth increments are reproduced clear­
ly in the peels, they must be examined microscopically. Optimal
contrast between annuli and growth increments in examinations of
peel preparations is possible under a compound microscope at low
(40x) magnifications, low transmitted light intensity, and with the
iris/diaphragm of the substage condenser closed down.

Various experimental evidence, including radiometric analyses
(Turekian et al. 1982, Bennett et al. 1982), suggests that annual
age marks are formed in the valves of ocean quahogs. Validation
of an annual periodicity for these marks has been supported by a
marking experiment (Murawski et al. 1982). Recovered individuals
show the expected number of annuli formed during the period
between marking and recapture (Figs. 2 and 3).

Problems in determining an age for an ocean quahog relate to
the loss of the earliest-formed annuli in the valve from erosion of
the outer valve layer, a condition not uncommon in old individuals.
Annuli formed during the first 10-15 years in the life of an ocean
quahog may split into multiple lines at the valve-surface exit loca­
tions. Careful observation will usually reveal that they merge at
the pallial myostracum. These conditions can result in deviations
in agreement between annuli counts of the valve and hinge tooth,
and individuals have been found to have a confusing pattern of
growth lines suggestive of aberrant growth (Ropes et al. 1984b).
The labor-intensive preparation of acetate peels and ages approach­
ing or exceeding 100 years for many ocean quahogs are additional
problems.
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Figure 1
Relationship between age and growth in ocean quahogs.
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Figure 2
(a) A 110-nun (shell length), age-125 ocean quahog, Arctica is/andica, released after marking in 1978 off Long Island, NY, and recovered 6
September 1983 before the annulus had formed for that year; (b) enlargement of the marked area; (c) photomicrograph of the valve margin show­

ing the annulus formed soon after marking (arrow) and four additional annuli,
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Figure 3
(a) A 62-mm (shell length), age-ll ocean quahog, Aretlea Is/amHea, released after marking in 1978 off Long Island, NY, and recovered 6 September 1983 before the annulus

had formed for that year; (b) hinge tooth showing II annuli; (c) photomicrograph of the valve margin with each annulus identified by the year of its formation.
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APPENDIX A
Age-structure preparation:
Equipment and supplies

Fish processing _

Coin envelopes for age samples

#1 ungummed, flap extended, printed.
Available from

Crest Envelope
2125 Highlands S.E.
Kentwood, MI 48508

or
Massachusetts Envelope Co.
30 Cobblehill Rd.
Sommerville, MA 02143

Thin-sectioning

Isomet low-speed saw with swivel-arm assembly and flanges.
Available from

Buehler Ltd.
41 Waukegan Road
P.O. Box 1
Lake Bluffs, IL 60044

Specifications or model numbers:
Isomet low-speed saw #11-1180
Swivel-arm assembly #11-1181
Chuck #11-1187
Flanges 2W diameter, recessed, set of two, #1180-S48

Diamond blades.
Available from

Norton Company
Worcester, MA 06106

(also available through local distributors)
Size and specifications of those currently used:

F0565977 Norton Diamond blade
3 x 0.006 x 'h Type lAl
Blueprint ME 120929
M4D 1O/20MI-N50M9-1/8

Paraseal Wax for canning and candles. Available in local markets.

Dennison Marking Tags - white, No. 12-105-1.
Available from office supply stores.

Carbon Decolorizing, Nuchar S-N (from coal) C-177.
Available from Fisher Scientific Co. and other scientific suppliers.

Calcium Oxide Powder, Technical C-114.
Available from Fisher Scientific Co. and other scientific suppliers

Scotch double-sided tape. Available from office supply stores.
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Glycerin. Available from chemical supply companies.

Clear, liquid dishwashing detergent. Available from local markets.

Adjustable-temperature hot plate, Thermolyne, Type 1900,
#HP-AI915B, 115V AC 700W.

Available from scientific suppliers.

Double boiler or egg poacher. Available from houseware stores.

Impressing scales

Jeweler's press, flat rolling hand mill.
Available from

Wm. Dixon Company
Carlstadt, NJ 07072

Cellulose Acetate plastic, 0.040 inch thick, 22 x52" sheets.
Available from

Commercial Plastics Co.
21 Main Street
P.O. Box 24
Cherry Valley, MA 01611

Laminated plastic
Curform Grade 7781,8.0 mil polyester/O.l mil saran/1.25 mil

polyethylene.
Curform Grade 7770, 8.0 mil polyester/O.l mil saran/0.75 mil

surlyn.
Both available from

Curwood Inc.
718 High Street
New London, WI 54961

Curlam Grade 7780, 7.5 mil polyvinyl chloride/2.0 mil surlyn.
Curlam Grade 7710, 7.5 mil polyvinyl chloride/2.0 mil

polyethylene.
Both available from

Tenneco Chemicals
Nixon Lane
Nixon, NJ 08817

Embedding otoliths

Permount, SPI5-500. Available from Fisher Scientific and others.

Xylene X-5. Available from Fisher Scientific and others.

Molded plastic otolith trays, 10 x5, circular depressions, jet black
color.

Available from
Can-Am Containers
P.O. Box 340
Spring Hill, Nova Scotia BOM lXO

or
Sheepscots Machine Works
P.O. Box 406
Boothbay, ME 04537



Baking otoliths

Toaster oven (any type that will heat to 550°F.)
or

Scientific oven, Dryco 20W 115V, or other types may also be used.
Available from

Dryco Products Inc.
65-37 Fresh Meadow Lane
Fresh Meadow, NY 11365
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Bivalve processing _

Raytech 10" slab & trim saw, model #AL-PI05, catalogue #20-023.
Available from

Raytech Industries, Inc.
P.O. Box 6
Stafford Springs, CT 06075

Diamond blades
For rough cuts: Red Blazer lOx028x038xYsxlh, cat. #33-<>90.
For fine cuts: Red Blazer 4x012x020x lh 4" diam. cat.#33-061

or Red Blazer 5x012x020xlh 5" diam. cat. #33-069.
Available from

Raytech Industries, Inc.
P.O. Box 6
Stafford Springs, CT 06075

Di-acetate sheets 19x24xO.OO5" thick for acetate peels.
Available from

Commercial Plastics and Supply Corp.
352 McGrath Highway
Sommerville, MA 02143

Epon 815 and DTA hardener.
Available from

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



APPENDIX B
Age-structure examination:
Equipment and supplies

Kodak Photo-Flo 200 Solution.
Available from local photo supply stores.

Microprojectors

Contour bench projector with 12" diameter screen.
Cat.#900-377 - Leitz TP 300 Contour Projector
Cat.#851-515 - 20:1 objective magnification
Cat.#851-516 - 50:1 objective magnification

Available from: local Leitz distributors

Microfiche reader #102568, ABR 914; #123599 dual lens accessory;
#123645 lens; #123462 lens.

Available from
Bell & Howell Company
45 4th Avenue
Needham Heights, MA 02194

Binocular stereomicroscopes

LeitzlWild M3, M5, M8 stereomicroscopes.
Available from local Leitz/Wild distributors.

TV Camera & Monitor

S-NC65SC high resolution Newvicon camera
S-14VM993 Audiotronics 19" monitor
S-BNClOl 10' cable
S-3665 Parfoclizer
Available from

Spectra Instruments
235 Great Road
Littleton, MA 01460
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