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LAJ3ORATORY HATCHING AND REARING OF PACIFIC 

COAffi! CLAMS AND OYSTERS 

INTRODUCTION 

The first year of the project was devoted to developing laboratory 

spawning and larval rearing techniques for Pacific Coast clams and oysters. 

The objectives ~f the past year were to: (1) refine these spawning and 

rearing techniG.ues to a.chieve higher la.rva.l eurvival to the adult form 

and (2) initiate growth and survival studies in the field using laborator,y­

raised juvenile clams and oysters. 

An experimental oyster rearing raft was designed and constructed 

for use in oyster studies in Yaquinc Bay. 

A habitat study was initiated in Yaquina Bay to determine growth 

and survival of laboratory-reared butter clams. 

MATERIALS AND .Mli1mODS 

Spawni!lC£ and larval rearing of o;Ytiters 

Pacific and Kumamoto oysters (Crassostrea sisss) were spawned and 

the larvae were reared through metamorphosis using the same techniques 

as previously reported (Phibbs, 1968). Spat were collected on shell and 

samples of six broods were held in the laboratory for growth studies. 

Qzster growtq.~d survival stu6.ies 

Plastic pipe containing European oyster spat were placed in cyster 

growing areas of Yaquina, Netarts and Coos bays to mon!tor oyster growth 

and survival. Studies were initiated to compare growth and survival of 

imported and laboratory-reared oyster spat of approximat9ly the same age. 

Imported Japanese Q1ster spat set in the summer of 1968 was used in the 
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experiments. This seed underwent a bardening prooess in which it was 

exposed to the air for inoreasing periods of time prior to shipment to 

the Paoifio l~orthwest. '!!he Japanese spat was reoeived in March and April 

1969 and held in the laboratory for 2 to 4 weeks prior to plantillg to 

observe any shipping mortality. Imported and laboratory-raised Paoifio 

and KUmamoto qyster spat were then measured, plaoed in trays and suspended 

from an qyster rearing raft at a depth of 3 feet. Samples were measured 

monthly to determine growth. 

Experimental oyster raft 

An experimental oyster raft was designed and built to study off­

bottom qyster culture in Yaquina. Bq (Figure 1). The raft is 32 feet 

long. 20 feet wide and oonsists of a fremework l!Iupported by eight :fi:,;erglaa 

floatation tanks (Figure 2). The framework is made of pIanka bolted together 

and reinforced by l/4-inoh steel angle supports. The floatation units 

oonsist of fiberglas tanks (56 inches x 32 inohes x 25 inches deep) 

bonded to a 3/4-inch plywood deok whioh serves as a work area (Figure 3). 

Two 2O-fc~t shear logs at eaoh end of the raft proteot it from floating 

debris. The raft is held in position by" two Dantorth No. 22-3 anohors 

attaohed to each end by" 100 feet of 1/2-inoh wire rope. 

Oyster trays (3 feet x 6 feet), (Figure 4) were suspended in the 

center spaoes of the framework. The oapaoity of the raft is 27 trays 

a.rra.nged in three tiers. The raft is stationed at t~e mouth of MoCaffery's 

Slough in Yaquina :Bay. 

Spawning and larval rearing of olams 

Butter olams (Suidomus g;j.gantous) were eondi tioned and induoed to 

spawn by" adding 2.0 gm of' KC per liter or water (Phibbs, 1968). Larvae 







were reared thrOU8'h metamorphosis and juveniles were held tor use in 

tield studies. 

Adult gaper olams (Tresua ~) were "stripped" and the gametes 

mixed to obtain fertilized eggs. The larvae were reared through metamor­

phosis. I.e.rval survival thrOU{!'h metamorphosis was inoreased by' renewing 

thp rearing water periodically. 

Attempts were also made to spawn razor (Siliqua. patula). cookie 

(Clinoca.rdium nuttalli) and little neck (Protothaca I'j;,aminea) olams. 

Clam mar~ experiments 

Two different broods of clams (15,000 ol-vDS eaoh) wero pla.oed in 

2: liters ot sea water oontaining 8 ppm sodium 9lizari& monosulfonate 

fer marking as desoribed by' Hidu '!Uld BanD (1968). Tho clams were fed 

100 ,000 oells per ml ot Monoohrysis and Isooh1zsis algae daily. The 

stajnj,ng solution was renewed every 2 days tor the first 2 weeks and da.1ly 

for the seoond 2 weeks when the exporiment torminated. One hundred 

juvenile gaper olams were also marked with alizarin stain in a preliminary 

experimenJ~· • 

Clam tield studies 

A habitat &tud¥ was initiatod in Yaquina Bay to determine the effeots 

of variJUs subAtrate types upon the survival of laboratory-raised juvenile 

butter olams. 

Gravel of ~~0U8 types and sizes were mixed into the substrate of 

8x8-toot plots to a depth of 6 inches. The plots were establjshed at a 

tide level of +1.0 feet. A oontrol plot was left undisturbed. After 

allowing the plots to settle for 1 week, juvenile butter olams were pla.oei 

in a 4X4-foot portion of each plot at a density of 100 olams per square 
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foot. The clams were e months old and averaged 2.9 DIll in shell length. 

Part of' the clems were marked with sodium alizarin monoaulfonate ('.5 

unmarked clamsto 1 marked). 

Survival and growth of' the clams will be measured by-acreening two 

random samples of 1 square foot (1 to 2 inches deep) frem each plot every 

6 months (Figures 5 and 6). 

Additional plots of natural substrate were planted with butter clams 

in December, March and ~ to canpare clam growth and survival by period 

of planting (Table 1). EYery 2 months, 6 random samples (1 square foot each) 

were screened, clams oounted. measured and returned to the plots. 

An 8x8-foot plot was planted with unmarked gaper olam juveniles. 

Planting density was 25 clams per square foot. Samples taken before planting 

revealed a natural set of four B'&per olams per square foot. Six random 

samples were taken 1 month after planting for growth and survival data. 

lU.lSUlIrS 

Sp§.~ ~ larval rea.r:i.pB of opters 

Prolonged low salin!ties in Yaquina Bay due to the extreme rain­

fall occurred from November through Februa.r,y (maan aalinities were below 

15 ppt throughout the period in the areas where the brood oysters were 

held, Gibson (1969). Attempts to spawn Paoif'ic and. Kumanoto oysters or 

to obtain viable sex produ.cts by stripping vere unsuccessful vith the 

exception of' one eroup of oysters from a deep water area. which was spawned 

in December. The adult oysters were in such poor condition that holding the 

oysters in the laboratory resulted in weakeniDg the oysters further and h1Bh 

mortalities oocurred. Some brood a.ysters will be held in deeper waters of 

Yaquina. Bay nart winter in an attempt to alleviate this problem. 

http:rea.r:i.pB
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Table 1. Juvenile butter clams planted in Yaquina Bq 

Planting 
Plot size density Batio 

il2~ (sg. ft.) Date nlanted !:eer s9,. ft.} \mDIf:JJ!'ked:marked 

A 64 Dec. 16, 1968 100 3.5:1 
B SO Dsc. 16, 1968 80 3·5:1 
C 64 Mar. 12, 1969 25 6.4:1 
D 64 Ma7 7, 1969 25 All unmarked 

E 64 Ma.y' 7, 1969 25 All marked 

Qxster growth and survival studies 

European oyster spat, set on plastic pipe and planted in oyster 

producing areas of Yaquina., Netarts and Coos bays, tailed to survive the 

winter. Mortality was a.ttributed to prolonged periods of low salinities. 

Only 1 month t s growth data were available on laboratory reared and 

imported Pacif'ic oyster spat (Table 2). Growth during this perioo was 

comparable for both groups (Table 2). Growth in shell length of laboratory-

reared Kumamoto spat spawned in September was better than imported spat 

during the first 2 months of the study (Table 3). Growth of spat spawned 

in December nearly equaled the growth of the imported seed. No mortality 

has been observed. 

Butter olams were oonditioned and spawned suocessfully in November, 

Fabruar.Y and Ma7. Fertilized eggs from clams spawned in May' did not develop 

due to fouling of the holding water by exoess sperm and body fluids. Juve­

niles from spawnings in November nnd February will be used in field plantings. 

A paper entitled "Some Observations on the Spawn:l.ng and Early 

Development of the Butter Clam, Saxidomus Bisantens, (Deshayes) II ooauthored 

with W. P. Breese Y was submitted for publication. 

g W. P. Breese is an &ssooiate professor on the starf at the Oregon 
State University Marine Scienoe Center, Newport, Oregon. 

http:Spawn:l.ng


Table 2. Growth (nun) of imported and laboratory-reared 
Paoifio a,yster spat 

Iaborato Ie.bora.to Iaborato 

Summer 1 aY 
oned 

6.9-5.2May 7. 1969 11 8.2-6.7 21 
JlUle ll, 1969 18.2-15.; 17.9-14.2 

11 Beginning date and size. 


S! Spawning date unknown (set in Ja.pan in summer of 1968). 


21 Length-width. 


Table ,. 	 Growth (nun) of imported and laboratory-reared 
Kumamot~ oyster spat 

=awni~ date
_~2Z22/b8 = 121iZC>8 

=~ource 

April 16, 1969 11 
May 16, 1969 

JlUle 11. 1969 

La.bOrato: 

;.2-2.9 21 
11.;-9.8 

22.0-19.2 

lA:ora.to: 

8.1-6.5 

1;.;-11.5 

24.3-20.2 

@-:i2~ 

Im vrted 

4.6-;.8 


10.1-8.; 


17.;-14.7 


Y Bee;inning date and size. 

S! Spawning de.te unknown (set in Japan in s'W!ll1ler of 1968). 

jJ Length-widthe 

Survival of gaper olam. larvae through metamorphosis was increased 

from previous experiments by renewing the rearing water regularly. 

ReneWal of the rearing water every 4 dqs rttsultttd in 9.B to 12.0% 

oomp1eting metamorphosis. Larvae reared witJlOUt renewal of ~earing water 

died before metamorphosis was oomp1eted. Metabolites and uneaten algae 

http:lA:ora.to
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aocumulate on the bottom of the ree.:r1.ng tanks when the va'ter is not renewed. 

This .fouls the vater and oauses mortality. Mo:ta11V occurs as the 

larvae settle to the bottom and begin to metamorphose under these conditiona. 

Attempts to spawn rBZ.Jr. cockle and little neck clams in the p."i.8t 

yea:t: were unsuccess.ful. Use o.f potassium. cbloride to stimulate spawning in 

razor clams induced small releases o.f egs. "Stripping" or razor clams 

yielded low numbers of UIalfozmed. larvae that died. after 1 week. The 

problem is believed to be due to the late ma.t'.lring of razor clams this year. 

Few clams bad spawned na.tura.l.l7 by June this year whereas during previous 

years spawning wa.s completed by the la.et of ~. 

Clam ma.rkiDB experiments 

Marking juvenile butter clams with the vital staJ.n. sodium a.llzarin 

monosulfona.te. was successful. The stain was incorporated into the new 

shell growth leaving a red band (Figure 7). 

Marking juvenile gaper clams was unsuooessful. The clams (6 to 8 

111m in shell length) grew slowly and did not inoorporate the stain. Nearly 

~ morta.lity occurred during the experiment. The staining experiments 

will be repeated using smaller clams. 

Clam ,.field studies 

Survival of butter clams for the first 6 months ot the habitat study 

appears to have been better in the areas containing introduced. crushed 

gravel <:~.5. 6.0 and geO% va. 1.5 and 2.0%. Table 4). Growth was alao 

better in a.rea.s containing crushed gravel (8.6. 9.2 and 9.1 mm in crushed 

gravel va. 1.4 and 1.9 mm in river gravel). 

http:morta.li
http:monosulfona.te
http:na.tura.l.l7
http:ree.:r1.ng
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Ta.ble 4. 	 Growth and survival of butter clams planted in 
prepared experimental plots a.f'ter 6 months 

Plot 
number 

1 

2 

3 

4 

5 

6 

Gravel me and size 

Control (Uncbl'.nged) 

Crushed 3/4"-1 1/211 

River 3/4" minus 

Crushed 3/4" minus 

River 3/4"-1 1/2" 

Crushed 1 1/2"-3" 

Per cent Average sheli 
8lt.rVival l!OOh (mm) 

1.0 	 8.3 

3.5 	 9.7 

2.0 	 7.9 

6.0 	 9.2 

1.5 	 7.4 

9.0 	 8.6 

After 2 months , survival of butter clams planted in March was 

significantly higher (28.7%) than those planted in December (7.0 and 5.0:", 
Table 5). No shell growth vas apparent on clams planted in December at 

the end of 2 months. By April the survival was 7.0 and 2.9% and the 

clams were beginning to grow (3.9 and 4.3 mm). SUrvival a.f'ter 6 months 

(1.3%) was cf)Dlpa.ra.ble to the control plot of the habitat study (1.0%, 

Table 4) and average shell length had tripled from planting (2.9 to 8.1 

and 9.4 mm). Clams planted in March increased in shell lencths from 3.9 

to 5.5 mm in 2 months. 

Six random samples were taken from the gaper clam plot 1 month after 

planting. No live clams and only two empty clam shells were found. The 

fa.ct that naturally set clams (4 per square foot) did not survive indicates 

that the area was not desi1a.ble for gaper clams even though there was a 

lilLited number of adult clams in the aroda. Mortality is assumed to be 

due to exposure during the low summer tides. 



Table 5. Growth and survival of butter olams planted 
in Deo~ber 1968 and Maroh 1969 

Plot A Plot B Plot C 

Date 
Per oent 
survi\l'al 

Average 
Shal

C
) lengtb
mm) DA.te 

Per oent 
survival 

Average 
shell ~)ngth

(mm Date 
Per oent 
survival 

Average 
shelZro!rlB"th 

12/16/68 y 
2/12/69 

4/3/69 

6/16/69 

-
7.0 

7.0 

1.3 

2.9 

2.7 

3.9 

9.4 

12/16/68 Y 

2/12/69 

4/7/69 

6/16/69 

-
5.0 

2.9 

1.3 

2.9 

2.8 

4.3 

8.1 

3/12/69 Y 
5/6/6) 

-
28.7 

3.9 

5.5 

y Date clams were planted. 

I-' 
'-'"• 



SUMMARY 

Poor suooess was experienoed in spawning Paoifio and KUD&~oto oysters 

during the winter and &prine. 

An oyster raft was designed and oonstruoted to study off-bottom 

oyster oulture in Yaquina Bay. Studies oomparing growth and survival of 

Paoifio and Kumamoto imported and laboratory-reared oyster spat was 

initiated. Early results indicate laboratory-reared Kumamoto qyster spat 

grew faster than imported oyster seed of simil~ age 

European oysters set on plastio pipe failed to survive the winter 

in Ya.qu1na, Netarts and Coos bays. 

Larvae of butter and gaper olams were suooessfully reared through 

metamorphosis. Ju~enile butter ol3ms were narked with sodium alizarin 

monosulfonate prior to planting in Yaquina Bay. 

A butt~r olam habitat study using various gravel sizes and types 

was initiated in Yaqu1na Bay to study olam growth and survival. After 

6 months growth and survival were bettor in plots oontaining introduoed 

orushed gravel than the oontrol plot (natural substrate) and the plota 

oontaining introduoed river gravel. Additional plots of butter olams 

on natural substrate were planted in Deoember and Maroh to oompare olam 

survival and growth with period of planting. Survival 2 mon"Chs after 

planting was better for olams planted in March than those planted in 

Deoember. Clams planted in Deoember showed no shell growth in 2 months 

whereas olams planted in Maroh grew oonsiderably. 

One plot was planted with ga.per clam juveniles. All olams died 

during the first month. 
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