
RESUIll'S OF PRELlMINARI AQUARIOM S'lUDlES WITH RAZOR CUMS 

IDtrodnetlon 

A lack of movledge. about the earl3' l1fe of the l'aSOJ> clam aDd the 

enrl~Dtal factors which affect them prompted the eonst!'l1et1cm or a small 

~ to do erploratoI7 vorko Artificial spawning, 8ttl'V1val of planted cle.ms~ 

taggiDg, siphon ~ti~ and relatiw plankton densit,. were explored., 

The tank vas set up in the Seaaide Aquarium, and the studies WSl'e continued 

tram Mq 29, 1961, 1'4 September U, 1962, at which tiJne proposed expansion 

of the aquarium necessitated the r9movslof the tank" 

Materials 8!Id Methods 

The tat1k used in the experiment.s h&d a capacity ot 12-cub1c teet and 

va8 ccmatructed from 3/4-irJ.cb mariDe plJwood cove:red with 2 coats of fiber

Ila88 res1n (Figure 1)0 All joints vare sealed vith a waterproof caulking 

cOllpOllDd and Dai1edo 
. .~ 

A baok-flllshtng system to periodically stir the sand was made trom 

3/4-inch black plastic pipe and placed inside tm tank 012 the bot:t.omo A 

high pressure hoee ecmneet.ed to ths system forced wter through slits on top 

of the pipe to prorlde the back-flushing eet1ono A 2 ....mch cmrtlOli pipe vas 

located near the top o~ the tank which maintained 6 inches o£ .ter over the 

'!'he vater aupp17 tor the tank vas through a 3/4-ineh ble.ek plastic 

pipe and &reator which permitted a now of J..,050 gallons per 24 hours~ The 

pipe was connected to the aquarium. fS fust·· settling t&nk Wicb maintained a 

head of 5-9 testa Sea vater was pumped from the surf d~ into the aquarimn 

vhloh provided a good suPP17 or :fresh ocean water tor the. stud.ies!) 

Water was c1rculated throuah the tank tor 2 weeks 9 then 18 inches or 

saM were added and allowed to stand. 1 week before planting clams 0 

http:ecmneet.ed
http:3/4-irJ.cb


/ 
I. 

aentw 

2 o ., ~ .~ i e: 0 ., ~ 

baoktluh 

:-  I-~- -1--- __ _I"'r.,:::tr.,,,,,-,,, ,.,-;--.-,-.7"';'"  t 
I ,.-------,r . ,~---~------.

I "", ., I) ",.,..
I .loo, li I.., .' 

""" , I ' , ':).tII " ,.., ,.,- -...... ----1· ~ 
~ "Co .'.'.' _,_'_'_.~._'J..I ~I J ..... -_ -- - -J-.. __ .. _. __ ... _ ..... __ 

~~-~-~-~--------------I 

2' 

Figure 10 D1agrammat1c sketch at the taDt used in the studies, 
~ aerator and back-flash ~o 



.After the tank Va8 in operation the sand was atbored, once eaoh vesk ( 

at first then tviee each month., Frequent chaeta were made tor dead olama, 

poll1lU.cmp leaks, tonl fng .in the vater su~, and aD7 other problema that 

might 1U"1880 

Results of Experiments 


jQg,ciu ~pastQl 


!he original ptIl'pCM or the cla tank was to art1tioia1l7 apaVD !'asor 

c:r..a aDd 1'I800r4 the ft1"ioue staps of development. Carl S1:mJ/ vaa OGDductlDg 

the exper1mant, bat vas lmSUeoeasful. Because of theiDadequaq or the 

equtpmeDt" this pbase of the atud7 was d18C01'lt1nued and other 8tttd1ea W%'8 

1D1tiatedo 

:tIIR1. 
( 'the plant of 24 clama OIl Mq 4,1962 vas tagged by' attaoh1zlg a length 

of DlanatUameDt lJJae to the shell and a small cork float OIl the tree tmd. A 

..n habt vaa drW.ed 1ft the shan Dear the posterior :margin, the Une :Am 

~ and a t1a7 bead tied to the liDe~ Earller experiments on ths open 

beach with this method ot tagging W1"9 anecessfulo Essent1all7, the tagging 

allCNB lD41Y1dual clams to be chectked with a m1n1mum of disturbance to the 

others and •• helpful in the f'ollowiDg experiment. 

A clam vith lea8 than a oCliplete sipbon had not been seen b;y the author 

on the beach c!uJo'J..Dg 2 J8U'8 of razol' olam work. yet, a DUm.r of' a1pbODS 

c:ml7 aN eeen 111 the sport ca~ It vas raaSGDsd that the damage either 

eaU88d a mortality 01' was repa1red. 1'0 test this hypothesis, s.baat 1/2 1noh 

ot the dpbcm tip of 6 olams vas cut ott with a rust,. kDite.· Tvo of the clams 
F n 

11 Fozmer biologist in charge of razor clam investigations. 
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(·aoon died. bat .tha other 4 ragenerated nev tips., UntortuDate~t pbotographe 

of the process vera not taken, .bat sketebea wre made and aN reproduced in 

Figure 2" 'file t1me element 18 app:"OXimate. 'blat ~ the end of a weks.- the 

f'1rst signa of thB rosette appeued near the outBide edge of the siphODo D.r 

21 4Iqs. the rosette vas tU l1ng out and it appeared normal:1D 28 dq80 

? Days 14 Da78 21 Days 28 Da;ys 

FipN 20 Drav:lDc· of Slpbon Regeneratlcn Proceeso Approx1matelT Xlo 

ltltttu C'III'1a bwk 
S1noa rasor clams are 1zIdlscr!m1nate plaDkton teedenp a Jaaowladge of 

the 1'9lati". pla.nktan dcma1t,' in sea vater ccmld ·abed eama Ught on the 

paeral otDUtlOD of the olams al'1d poa8i.bl7 show same ralat10D8h1p between 

&IIloant or f'ood available em:! gI'OWth and survival., . 

DrJ weight of total 8Ol1da was first used to determine the pl.rmk:tGnio 

density. but sand particles 1n the vater and tbe amonnt of' tims requ11'ed to 

flltep aDd d17 theaamplea were UDdesirable. 

A photoelectric color1meter vas then tried and the following method 

vas developed.. A etock sample of water was shaken th~ and. then allowed 

to staDd tor 2 m1Dutea.. 'reats shoved that most of the tmest saDd particles 

had aett1ec! out. Fi1'8 30 ftC samples ware pipeted from the st.ock aample and 

pUt into clean test tubeso 'file tubes Wl'8 prev1ous17 cheaked in the oo1or1

meter vith distilled vater and a correetlOJ1. factor was detem1n.a tor each 

tube" Eaob tube vas 1mrert.ed tvice before taJdDg the reiding to 1naazoe 

thorough mixiDg. All average of' 5 readings vas used tor the f'1nal readingo 
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This method could not be applied to the growth 01" surrlval rates of 

the clams uS8d in this study because of other factors involved, but~ the 

method could be of' practical value in other studies and can be essi17 adapted 

to specific planktonic fol"DlS. 

M'spe~lgeops Qb'errat1qg§ 

The following are soma noteworthT observations made during the study. 

At eaph inspection, a Ught vas beamed into the tank without S1JY disturbance 

to the tanka On some occasions, most of the clams were showing, b"llt on 

others,. there· wre DO shove lIbatsoevero A clam tended to retract its siphon 

vben the light vas trained on it, which suggests that the clam is heat or 

light sensitive or botho 

Another observation was that the shells turn black at the posterior 

end, similar to a conditlcm that exists OD the northern extrem1t7of Clatsop 

beach aDd .in the Cove at Seaside. The Dorth end of the beach contains IDllch 

black iron-bearing sand and in the Cove, a black coarse material 1s m!xed 

in the sando Both areas are near rocks. It appears that the shall 1s 

reacting to something in the sand,. but this bas not been demonstrated o In 

10nic r01'i1l~ calcium and various terric c~s react to torm. a b1a.ck 

preoipitate, but shells held in the sarna solutions gave no reactiono . 

Clams that died andetected were socm noticed by'the foul small ot the 

vater.. If lett in the tank tor a tev da,7s, the clams we" consumed b:v a 

profusion of small marine organisms and the cdor soon disappeared. 

The ol.ams remaining 1n the tank vera~ upon final removal, inspected and 

cleaned0 All the clams exhibited dark reddish-brow gills and all had spent 

gonads except one which was f'ull7 developed. The clams dressed out at 3'-', 

cCllll'D&X'9d to 5CJ.' tor vild clams. and were in generallJr poor condition. 



The sand fro. the t.uik. was screened an.d a set ot 19 razor clams•. 2l+

8oftsbel1~ and. ) llttl.enecks was found.. The razor clam set had either been 

spawned in the taDk or carae in with the vater Supply.. The soitshell and 

littleneck set had to enter throuch the water. supplyo The nearest softsheU 

bed 18 in the Bsawana River about 1 l/Z IIUes trOll the intauo The razor 

clam set 'I1IINSured )=23 DIlDo the 80ftshell 4...2.4 nIIIIo and the lltt18necks Z=ll. _<\ 
T't1e tank was also a home tor mI1l17 other fONS o espeeial.ly barnacles 

which complBtely covered the sides of the tank between the water line and the 

sand within 30 claya of it.s operationo 

Discussion and Conclusions 

AlthOUCh th1a prel:5 II'nary study ws e:ploratory Il some knowledp was 

,a!ned and several 1IIportant questions &rOse.. The band.l1n& of the clama 

prior to plantinc in the tank is obviously important 0 but in the early 

opera:t;1oD of the facllitYD oxnGll deprivation IIIIi.7 a180 have been an important 

factor 0 Knowinc the o.z requ1relllUlts of' the clam would. be of value in def'1ninC 

the seaward extent of the clam beds 0 

Further work is also needed. rep.rdinc siphon repnerationo Siailar 

studies in Washington y resulted in total mortality" It would a.ppear that 

there is a l1m1t to haw much of: the sipbon can be removed and the clam still 

survive" The practical. application here is to the wasiace problem whicb 

claims sa. 85 to 400 thousand. cla1l8 annually.. 

It is ditficult to believe that rasor clams are short or food in the 

natural environment" yet this may ba an important factor in growth and surnvalo. 

A. IIOre detailed study on the relative plank"loOn density could be of use 1D 

d:,eterm1.D1n, relative growth rates and survivalo 

y Personal COIIfIIUDCatlon" 
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tlltiDatelyD a knowledp of the environmental factors could perhapa 

lead to a:rt1t1cia.l production of razor clamso Such ventures on tbe east 

coast aDCl in Canada have proved successful with the hardshell clam and -1' 

be appUcable to razor clams" 

( 




Table 10 Sunriva1 ot Planted Razor Cla.uo 

No .. ot Days Noo Planted Mortalities Remarks 

)0 3.3 19 Heaq growth ot bam.acles. 

60 0 2 

90 0 0 

120 8 .3 Morta~tie8 from moat recent plant. 

1,50 0 0 One 6 nmI set found. 

180 0 0 Water supply increased troll .300 
to 10050 ,allons per 24 bours 6 

210 0 2 

240 0 2 Tank removed. tor repairs => .3 
cl.al!aa toUDci. 

.30 24 4 Tank reinstalledo 

60 0 0 

90 0 2 Tagged all claDls and cut ott 
neck ot 6 ot which 2 died" 

120 0 1 

1.50 0 0 Tank remGvad "" 17 clams alive 0 



Many thanks go to Lawrence 3D1ith of the Seaside Aquarium for his 

helpful aucg8stions and assistance and an ever watchful eye. 

D.. DeIl1017 
Oregon Fish Co~ission 
Re~earch Division 

June 22 p 1965 


