RESULTS OF PRELIMINARY AQUARIUM STUDIES WITH RAZOR CLAMS

Introduction

A lack of kmowledge about the carly 11fe of tbe rasor clam end the
environmental factors vhich affect them prompted the mstmctian of & small
tank to do explorstory werk, Artificisl spauning, survival of planted clams,
tsgging giphon regeneration, and relative plankton dengity were explored.
The tank was set up in the Seaside kquarivm, and the s‘mdiea wore eontinnea
from May 29, 1961, to September 11, 1962, at vhieh tma propesed expansion
of the aquariwum messijbawd the removel of the tank,

| Materials and Methods
7 The tenk uveed in the experiments had a csapacity of l2-cubie feet and
was constructed from 3/4-inch marine plywood covered with 2 costs of fiber—
glass resin (Pigure 1), All joints were soaled with a waterproof caulking
gompound and nailed,

A back-flushing system to periodiecally stir the sand vas made from
3/4~ineh black plastic pipe and placsd inside ths tamk on the botbom, A
high pressure hoée connected to the systen forsed wmier through 2lits anm top
of the pipe to provide the back«flushing setion, A Z2einch overflovw pipe vas
located near the top of the tenk which maintainsd 6 inches of vater over the
sand, f |

The water supply for the tenk was through a 3/4~inch black plastie
pipe and arestor which psrmitted a flow of 1,050 gallons per 24 hours., The
pipe was comnected to ths equarium's first settling tank which meintained a
head of 5-9 fest, Sea teatér was pumped from the surf daily into the aquarium
whieh provided a good supply of ffeah ocean water for thess studies.

Water was circulated through the tank for 2 weeks, then 18 inches of

sand were added and sllowed to stand 1 week before planting clams.
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Figure 1, Diagmmﬂcskamhotmtankmdinthestnﬂaa,
showing serator and back-fluzh system,
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After the tank wag in operation the sand was stirred, once each week
at first then tuice each momth., Frequent ohecks were made for desd elams,
pollution, lsaks, fonling in the vater supply, and any other problems that
night arise, | |

Results of Experiments
Artifiels] Swawning
The ordiginal porposa of the clam tank was teo artificiglly spawn rasor
clams end record the vﬁrione steges of development, Carl Simsy s eanducting
the expariment, but was vnsuccessful. Bscause of the inadequacy of the
equipment, this phase of the study was discontimmed and other studics wsre

initiated,

Zageing
The plant of 24 clame on May 4, 1962 was tagged by attaching a lemgth

ofmanotﬂmnt line to the shell and a small cork float on the free end, A
small hole wss drilled in the shell near the posterior margin, tha line run

through, and a tiny beed tied to the line, Earlier experiments on the open

boach with this mathod of tagging were successful, Essentislly, the tagging
allows individual clams to be checked with a minimom of disturbance to the

others and wes helpful in the following expariment,
Sichon Begeneration

" A olam vith less than & complete siphon had not besn geen by the author
on the beach during 2 ysars of rasor olaxm vwork, Yel, a number of giphoas
only are peen in the sport catch, Ii was rsasoned that the damage either

caused a mortality or was repaired. To test this hypothesis, gbout 1/2 inch
of the siphon tip of 6 clams was cut off ﬁtharmrbyknita.' Two of the clams

1/ Pormer biologist in charge of razor clam investigations,
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soon died, bat the other 4 raganemtéd new tips, Unfortunately, photographs
of ths process were not taken, but sketches were made and sre reproduced in
Figure 2, The tims elsment io approximate, but by the end of 2 wesks, the
£irst slgns of the rosstte appeared near the outside sdge of the siphom, By
21 daye, the rosette was £illing out and it appeared normal in 28 days.

d

7 Days - 15 Days 21 Days
Figuve 2, Drawing of Siphon Regeneration Process. Approximately X1,

Belative Flankton Depalty

8ince rasor clams are indiseriminste plankton fesders, a knowledge of
the relative planicton deneity in sea water could ahed some light on the
genersl condition of the clams and possibiy show some relatiomship betveen
amoant of food available and growth and survival,

Dﬂmightof‘bctalaoﬁdamfirsﬁnasdtodetamﬁm the planktonie
dmity, but sand particles in the water and the smount of {ims required to
filter md dry the samplee were undesirgble,

4 photoslectric colorimeter was then tried and the following method
vas dévelopedo A stock sampls of wster was shaken thoroughly end then allowsd
to stand for 2 mimutes, Tests showed that most of the finest sand particles
had ssttled out. Pive 30 oc samples wsre pipeted from the stock sswple and
put into clean test tubes, The tubes wsre previously checked in the colari-
meter with distilled water and a correction factor was determined for each
tube, Eesch tubs was inverted twice before taking the reading to insure
thorough mixing, An average of 5 readings was used for the final reading,
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This methbd could not be applied to the growth or survival rates of
the clams used in this study becsuse of other factors involved, but, the
method could be of practical value in other studies and can bs easily adapted
to specific planktonic forms,

Miscollgnsoug Observations

The following are some noteworthy observations made during the study.
At each inspsction, & light was beamed into the tank without eny disturbance
to the tank, On some occasions, most of the clams were ghowing, but on
others, there were no shows whatsosver. A clam tended to rstract its siphon
vhen the 1ight was trained on it, which auggests that the clam is heat or
light sensitive or both,

Another observation was that the shells tum‘ black gt the posterior
and,‘ similar to a condition that exists on the northern extremity of Clataop
beach and in the Cove at Seaside, The north end of the besach contains much
black iron-bearing sand and in the Covs, a black coarse materisl is mixed
in the sand, Both areas are near rocks. It appesrs that the shell is
reacting to something in the sand, but this has not been demonstrated, In
fonic form, calcium and Varioué ferric compounds react to form a black
prociipitate, but shells held in the sams solutions gave no resction,

Clams that died undstected were soon noticed by the foul small of the
water, If laft{ in the tank for a few days, the clams were consumed by a
profugsion of small marine organisme and the cdor éoon disappeared.

The 6lams remaining in the tank wsre, upon final removal, inspected and
cleaned, All the clams exhibited dark reddish~brown gills and all had spent
gonads except one which was fully developed. The clams dressed out &t 35%,
compared to 50f% for wild clams, and were in generally vpoor condition,
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The sand from the tank was screensd and a set of 19 razor clams, 24
softshell, and 3 littlenecks was found. The ragor clam set had either been
spawned in the tank or came in with the water supply. The softshell and
littleneck set had to enter through the water supply. The nearest softshell
bed is in the Neawana River about 1 1/2 miles from the intake. The razor
clam set weasured 3-23 mm, the softshell 4-24% mm, and the littlenecks 2-11 mm.
The tank was 2lso @ home for many other forms, especially barnacles
which completely covered the sides of the tank b;tn;een the water line and Atﬁé

sand within 30 days of its opsration.

Discussion and Conclusions

Although thk preliminary study was exploratory, some knowledge was
gained and several important questions arose. The handling of the clama
prior to planting in the tank is obviously important, but in the early
opar#tion of the facility, oxygen deprivation may also have bsen an important
factor. Knowing the Q, requirements of the clam would be of value in defining
the seaward extent of ths clam beds.

Further work is also needsd regarding siphon regensration. Similer
studies in Washington gj resulted in total mortality. It would zppear that
there is a limit to how much of the siphon can be removed and the clam still
survive. The practical application here is to the wastage problem which .
claims soms 85 to 400 thousand clams annuslly.

It is difficult to believe that raszor clams are short of food in the
natural enviromment, yet this may bs an important factor in growth and survival.

A more detailed study on the relativa plankion density could bs of use in

determining relative growth rates and survival.

gj Personal communcation.
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Ultimately, a knowledge of the enviromnmental factors could perhaps

lead to artificial production of razor c¢lams. Such ventures on the east’
coast and in Canada have proved successful with the hardshell clam and may

be applicable to razor clams,
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Tabls 1. Survival of Planted Razor Clams.

No. of Days  No. Planted Mortalities Remarks
20 33 19 Heavy growth of barnacles.
60 0 2
S0 0 0
120 8 3 Mortalities from most recent plant.
150 0 0 Ons 6 mm set found.
180 0 0 Water supply increased from 300
to 1,050 gallons per 24 hours.
210 0 2
240 0 2 Tank removed for repairs - 3
clams found.
30 24 4 Té.nk reinstalled.
60 0 0
90 0 2 - Tagged all clams and cut off
neck of 6 of which 2 died.
120 0 1

150 0 0 Tank removed ~ 17 clams alive.
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