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COMMERCIAL CLA}4 PRODUCTION

ABSTRACT

Populat ion and biomass est imates and age and size of  c lams were calculated
for an area in Yaquina Bqy having cormercial harvest potential. The data revealed
that the 1.975 year class remained strong for gaper clams. Approximately 4.3
mi l l ion pounds (1,934"5 mt) of  gapers u,ere est imated for the area and a harvest
quota of  200,000 pounds (90,7 mt)  was establ ished.

Estimates of natural mortality was calculated for six year classes of gaper
clams in Yaquina Bay and ranged from 0.12 to 0.89,

Due to di f f icul t ies c lam harvesters had in gett ing U.S. Army Corp of  Engineers
and Division of State Lands permits for Yaquina Bay, no clams were harvested in
1980. This compares to a harvest of 74,565 pounds (33.8 mt) in 1979.

In Coos Bay 60,741 pounds (27.5 mt) of clams b,ere harvested. Production
figures showed that 273 pounds (0.1 mt) were taken/hour.

Post harvest surveys showed no significant difference, at the 95% confidence
level, in numbers of clam set settl ing out in the treatment areas and contrrl
sites. The same was true for 1.7 other taxa of benthic invertebrates sampled.
Analysis of  var iance also sholved no signi f icant di f ference in taxonomic diversi ty
in the treatrnnt and control plots.

Il'lTR0DUCTI0l,l

lde cont inued our studies on the clam resources in 0regon's estuar ies.  Our
objectives were: (1) to monitor the cormercial harvest of subtidal clams in
Yaquina and Coos bays and evaluate the effects of mechanical harvest on subtidal
c lam populat ions and habi tat ;  (2)  to calculate natural  nprtal i ty of  gaper c lams
in Yaquina Bay and; (3) to npnitor grrowth of laboratory reared tt{anila l i tt leneck
clam released in Netarts Bay.

ASSESS}4INT OF HARVEST POTENTIAL

Two areas were resurveyed in 1980 to determine the commercial harvest
potential for gaper clams. Area 2 in Yaquina Bay (Figure 1) has been surveyed
every year since 1975 and the Pigeon Point area of Coos Bay was previously
surveyed in 1975 {Figure 2).

Methods

Yaquina Bay

Using techniques developed by the l, ' lashington Departnent of Fisheries
(Goodwin, 1973) and the Oregon Departnent of Fish and t{i ldlife (Gaumer and
Halstead, L976) we co] lected data on the'subt idal  c lam populat ions in Yaquina
Bay. Twenty-four samples were taken from the 18.4 acre (7.4 ha) site. Data
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col lected provided est imates on numbers and biomass,
composit ion, recruitnrent and natural mortal i ty"

Fol lowing our assessment of clam stocks in Area
(0.4 ha) portion of the area for the 1980 corrnercial
Figure 1). Data similar to that col lected for Area 2

s ize ,  we igh t ,  age and spec ies

2, we selected a 0.9 acre
c lam f i shery  (P lo t  E ,
was obtained from Plot  E.

e 1) which is nearly tjre sanp number
target species in the comnprcial f ishery,
total  wi th a biomass est imated at  4.3 mi l l ion

9ogs Bay

The sanp 4B acre (19.4 ha) site, that h,as approved in L975 for the connprcial
harvest of clams in Coos Bay was resurveyed in 19'80 using the sane techniques
developed for Yaquina Bqy. sixty two samples wer€ coileited.

Results and Discussion

Yaqu ina  Bay-

lgUqn anc Bioma@ From our sanples we estimated that
21.6
estimated in L979. Gaper c1am, the
represented over 11 mil l ion of this
pounds ( 1.,934.5 mt) ,

Table 1, .  Populat ion and Biomass Est imates of  Subt idal  Clams in Area 2,
Yaquina Bay, 1975-80.

t "

Species

Gaper 36,300,000 25,566,400 29,316,000 10"560,000
Cockle 183,200 16,800 0 32,000
Li t t leneck 366,400 216,800 116,000 48,000
Butter 416,000 333,600 200,000 240,000
I rus 13,532 ,800 20 ,566 ,400 12 ,049 ,600 1 1 ,200 ,000

11 ,116 ,700
16,700

133,300
200,000

10 r I00,000
0

21,566,700

11 ,050,000
0

66,700
366,700

10,100,000
0

2 I,583,400

Pi ddock

Tota]

1,700,000 0 0 0

52,499,400 46,700 ,0a0 41,681,600 22,080,A}a

Gaper 5 ,C84,200 5 ,217 ,2AA 4,968,991 4,136,800 3,461,100 4 ,265 ,600

Figure 3 shows the year c lass composi t ion of  gaper c lams in Area 2.  The 1975
year c lass cont inues to represent a major i ty of  the cJams (85.2A) fn the populat ion.
$han_age of  the c lams was 5.3 years,  an increase of  0.9 years s ince 1979, i l lustrat ing
the lack of  recrui tment.  Our gaper set  sampl ing has shown no signi f icant survival
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of set since 1976. Samples in 1980 were taken too early to expect that year class
to show in the sampies. Age composit ion data for butter,  cockie and l i t t leneck
clams is not presented due to the fer^r clams collected.

. The lgngth distribution of gaper clams from Area 2 is shcnvn in Figurre 4. f ' lean
size was BB.7 mm an increase of 5.5 mm since Lg7g.

4ppticat ion of an i terat ive nunnrical f i t t ing rout ine involving least squares
techniques (Steele and Toryey, 1960) to gaper clam population estimates provided
regression l ines with variable rates of natural mortat i ty (Figure 5). t 'aUte Z
shows computer generated cohort abundance over time with corrdsponding values of m.
Estimates of natural mortality for individuai cohorts range frpm 0.tZ to 0.89.
This range in est imates ref lects possible dif ferences in envircnnrental inf luences
and survival of individual year classes of gaper clams. Another source of variat ion
could be d i f f icu l t ies  in_ass ign ing accurate ages especia l ly  to  o tder  year  c lasses.
Itleal Bourne (Pgry. Qoq'm.) has suggested that clams in exceis of five years of age
frequently exhibit false checks makfng accurate age determination formost species
of bay clams extremely dif f icult .

Table 2. Computer Generated Abundance of Various Cohorts of Gaper Clams,
Area 2,  Yaquina Bay.

r
t977 t97B

1967
1968
1969
1970
1972
1975

3,95B,000
Ll ,932,000
16,277 ,AA0
10 ,894,000
21 ,371 ,000
34,757 ,AAo

1,512 ,000
2,957,500
6, 171 ,500
4,666,900

12,036,000
27,806 ,000

893 ,790
1,380,400
3,666 ,100
2,936,900
8,795,300

24 ,611. ,000

45 B,150
530,800
185,280

1,630,  100
5,903,200

2 l . ,074,000

t75,020
129,880
742,490
698,300

3,324,500
L6,850,500

0" gg
0. t2
0. Bg

318,520 0.79
119531600  0 .53

13,705,000 0.20

Populat ion and Biomass Est imates,  Area 2" Plot  E.  lG est imated that 3.8
mi l l i  f  Area  2  (Tab le  3 ) .  0 f  th is
t0ta1,576,700 were gaper c lams weighing an est imated ?26r90A pounds (102.9 mt) .
Figure 6 shovrs the year c lass ccmposi t ion of  gaper c lams in Plot  E.  Sanpl ing in
Plot  E revealed the f i rst  evidence of  1980 year c lass gaper set .  Plot  E was
inventoried in April two months after Area 2. The strrong showing of the 1970" 7L
and 72 year c lasses in Plot  E also suggests an i ruegular survival  of  gaper c lam
set. This test plot was one of the few sampled where the 1975 year class was not"
dominant, Mean age of the gapers was 3.1. years.

Length frrequency of gaper clams in Plot E is shown in Figure 7, l. ' lean size
of the c lams in the preharvest sample was 51.6 nrn which is 37.1 nra smal ler  than
for c lams found in the overal l  Area 2.samp1e. This again ref lects the i rnpact of
the strong showing of  the incoming 1980 year c lass.
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Table 3. Populat ion and tsiomass
Clams in  Area 2,  P lo t
1980.

Est imates of  Subt idal
E ,  Yaqu ina  Bay ,  0 regon,

I P € C I  € S Number Drcmass (  lbs

Gaper
Cockl e
Li  t t l  eneck
Butter
I rus
ilentnose

Total

576,740
30,000
30,000

103,300
3,096 ,700

3 ,300
'3,940 ,000

?26,9AA
tlot cal cul ated
Not  ca lcu la ted
tlot cal cul ated
49,900

Not cal cul ated

276,800

Coos Bay

Populat ion and Biomass Est imates.  l r le est imated that 3.7 mi l l ion c lams in-
habi t  ntal  c ' !am hanvest ing area in Coos Bay
(Table 4).  0f  th is total ,  606,400 were gaper c lams weighing 464,4A0 pounds
(210.6 mt) .  The 3.7 mi l l ion to ia l  c lams in th is area repreients a reduct ion of
22.7 ni l l ion c lams since our 1975 survey of  the same area. Each species exper i -
enced a s i ro i lar  reduct ion in numbers wi th severel  species not even appear ing in
tfie 1980 sanple (Table 4). Although there has been a commercial f ishery in the
sarp area since L975, less than 200,000 clams have been reported taken. I t  should
also be ernphasized that the f ishery has occurred in a smal1 port ion of  the ent i re
uni t  and our sampl ing shcwed a uni form' lack of  c lams over the ent i re area. One
possible explanat ion for  the reduct ion in nunbers of  c lams is the recent deepening
and widening of  the main ship channel  which is adjacent to the connprcial  p lot .
Visual observations at each sample station revealed what appeared to be mcre
f lu id sand over much of  the area. Al thcugh these observat ions wer€ subject ive,
previous observations in the area showed less sand and more gravel and rock.

Table 4.  Populat ion and Biomass Est imates of  Subt idal  Clams in
Pigeon Pcint  Area, Coos Bay, 1975 and 1980.

1975 1980
Speci es Number Bi omass t'{umber Bi omass

Gaper
Cockle
Li ttl eneck
Butter
I rus
Pi ddock
Petri col a
Bentnose
Cryptomya
Bodega

Total

5 ,648,700
202,200
843,000
809,200

16,018,600
0

10 1 ,000
2,647,304

67 ,300
10 1 ,ooo

25,438,300

1,530,800
23,000
71,600

248,200
Not Cal cul ateC

n t t

l l t l

i l l i

i l l l

i l t l

1 ,873,5oo

606,400
16,900

15 1,B0o
2 36 ,100

2,fi?B,LAA
25?,940

0
0
0
0

3,692,204

464,400
Not Calculated

l l | l

i l t l

l t  t l

i l t t

i l l l

| | r t

I t  t l

l t l l

464 
"1gg
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The year c lass composi t ion of  gaper c lams sampiecl  in Coos Bay is shown in
l jgure_9._ As in Plot  E of  Yaquina Bay, the 1980 incoming year c l iss l , las dominant.
The 1969-74 year c lasses were also wel1 represented. 0f-part ' icular interest  was
the total  lack of  the 1975 year c lass,  which,  s ince 1975,"has been the dominant
year c lass in al l  gaper populat ions sanpled in Yaquina, Ti l lannok and Netarts bays.
The near absence of L976-79 year classes of gapers in Coos Bay was similar to that
found in Yaquina Bay. Gaper c lam age averaged 5.7 years.

Figure 9 shorss the length-class composi t icn cf  gaper c lams in Coos Bqy.
l ' lean size of the gapers was 102"8 mm. i -

CO|-{f4ERCIAL HARVEST OF CLAMS

In 1980 we issued six permits to comnercial clam fishermen to mechanically
harvest subt idal  c iams/ in exper imentai  test  p1ots.  Permits wenr requircd s ince
the use of  mechanical  means to harvest c lams is uniawful .  Ihe permits speci f ied
the pounds of  c lams that could be harvested, season, harvest area anci  harvest
equipnent.  In addi t ion,  mtnthly reports giv ing pounds and numbers of  c lams
harvested and hours clf effort t, i lere required of each operator. The season started
July 1, 1980s dnd ended Decernber 31, 1980.

l4ethods

Yaquina Bay

Two comnercial clam harvesting pennits were issued for the 1.980 season,
Plot  E of  Area 2 in Yaquina Bay was designated the harvest area (Figure 1).  A
quota of  200,000 pounds {90.7 mt)  was set for  the area.

Due to di f f icu ' l t ies the two clam harvestors had in obtaining appropr iate
permits from the U.S. Army Corp of Engineers and the Oregon Division of State
Lands, n0 conf i€rc ia l  harvest of  c lams occurred in 1980" Al though the f i l l  and
removal laws have been "on the books" during previous harvest years, the USACE
and DSL only begair enforcing these laws as they apply to subtidal clam harvesting
in 1980.

Coos Bay

Four commercial clam harvesting permits were issued for Coos Bay, Three of
the permits allowed the use cf a hand held water jet and the fourth permit
al lowec! the use of  a subsurface suct ion pump. As with Yaquina Bay, di f f icul t ies
in obtaining f i l l  and removal  permits delayed the harvest of  c lams unt i l  0ctober.

lde sampled the commerciai ly harvested clams for sfze,  age and species
compos i ti on .
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Resu i ts  and D iscuss ion

Yaqulra Bay

As nent ioned ear l ier ,  no c lams were commercial ly harvesied in the exper inrental
f ishery in.Yaquina.Bay. This was the f i rst  year s in le tgZS thJt  c lams rere nol
harvested (Table.5).  0f  the c iams hanvestecJ in the f ishery s ince lg7l ,  SS,B6,
pounds ( t fg.7 mt)  or  99.5% were gaper c larns.

Table 5. Pounds of Clams I' lechaliqqt ly Harvestecl in Experimental Fishery,
Yaquina Bay, Oregon, 1975-80.

Gaper
Cockl e
Li ttl eneck
Butter
I rus

Total

1 ,478
24
0
0
0

1,502

68,074
10
lrg

s90
334

69,057

162 ,35 1
0
1

22
44

162 "419

73,959
0
0

606
0

74,565

305,862
34
50

1,219
378

347,542

0
0
0
0
0

0

0
0
U

0
fl

0

Coos Bay

The comnercial  harvest in Coos Bay producecl  50,741 pounds (27.5 mt)  ofwhich
60'616 pounds (27,5 mt)  or  99,8% were gaper c lans ( iable 6).  The rernainAer w.re
butter clams. The fishery extended fronr'septcrnber through l\, lovember (Table 7): 

-

Each.tr ip averaged 4.3 hours of  d ive t i re.  Harvest f iguies rcvealecl ' that  273
pounds/hour (124 kglhr)  or  1,168 pounds/tr ip (5:1 kg/ t r ip)  were i .aken.

Table 6" Summary of  Pcunds of  Clams iv iechanical ly Harvested in
Experinrental Fishery, Coos Bay, 0regon, 197b-80.

Total

Gaper
Butter
Li t t leneck

Total

14 ,46 7
735

0

t5,2A2

r02,442
L,142

0

103,584

11 ,931
n

0

1 1  ,931

36,744
0
U

36,74rt

13 ,351.
39

511

13 ,90  1

60,616 239,551
r25 2,041

0  511

60,741 242 ,lA3

Gaper c lams averaged 8.9
a' lent  in the harvest (Fi  gure
1979 the clams harvested from

age with the 1972 year c lass being prev-
clans averaged 133.7 nrm (Figure 11).  In
area averaged 126.4 mm in shel l  length.

years of
10).  The
the same
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Tab' le 7.  Pounds of  Subt idal
Conmercial  Fishery,

Clarns Harvested in
1980.

Coos Bay

September
0ctober
l{ovember

Totai

9,926
28"577
22,113

60 ,616

9,926
28"577
22,?38

6A,74L

37.0
103.0
82.5

222.5

0
U

725

125

TiSSESSMENT 0F EFFTCTS 0F C0I4I4ERCIAL CLAI4 HTT,RVEST 0l{ RECRUITMENT

itlethods

In 1980 we continuecl-to evaluate the effects of comrnercial harvest on recruit-npnt of clams in Yaquina Bay. Sampling prccedures were sorrrcwhat modified fromprevious sanpl ing (Gaumer et .  a1. ,  i979i . '  l . le reduce,J the i i r .  or  inJiv iJJui  
' i imptes

tc l  I '  f t2 (0.09 'nz)-but increasecl 's impl ins intunsi ty to 12.samples each per t reat-ment and control  p lots"

Benthic samples were retunneC to the laboratory and all invertebrates weresorted into taxonomic groups. Invertebrates eas.i l;r"icfentif ied"reru separated tospecies.  Al l  othet.wqre grouped by farni ty,  orOer o.-pr,v iu.--n two way analysisof  var iance was appl iecl  t i l  test  fcrpossibie var ia i ion c lue to temporal  separat ion
qf^s-amnl ing.per iods.  Since our r . lata showe,J no var iat icn, : re tJ sampl inq ind l t te ren t  t ime per iods ,  a  one s ,a {  ana lys is  o f  var iance was u t i l i zed 'as ' ihe 'nps tpowerful  test  for_evaluat ing <l i f ferences in number oi- tu*onJ*i .  g. .ups between-treatment and control.

Resu i ts  and D iscuss ion

The macrobenthic data collectec! from treatment and control plots of Area 2,Plot . ! .o f  Yaqui la  Bay is  shown in  Tabte 8.  nnatv i ts - ; i  G; i ;n ie ' ta i ier i  to  i [owsignlficant differences at the 95% confidence 'level 
in any oi i1.,. five-specieiof clams or in any of 1,7 other taxa of benthic inverteoiaies sampleci.- A;;.;ing1!,there is no evit lence that the conrnerciai  harvest cf suUtiOit  gapb. i iu*r-nlr-aniinnBdiate detrinental effect on benthic fauna. Yet to be unclerstcod is the neartotal mortalilV i;f new'ly recruiteci gapen clams in both the treatment and controlareas of Yaquina Bay (Figure 12),

Analysis of variance also showe,J that in the treatment and contrr l  plots,
taxonomic cj iversi ty did not di f fer signif icantly ei t trer in nu*Oers of takarepresented ncr in numbers of individuals (Figures 13 an.J 14). The opporiunist ict&eona lfeutryqta, (f,iacorna. claqr)_increased fdliJwing narveit tn- tgiB-f Fibri..i-1s) 

-
and by f{ay 1979 haC reachecl 102.5/0"09 mz in the lontrot.  Similar reciui tnenl
g! uaotla inqutnata was reported by Swartz, €t. 0l , ig80: ay i{ovemuer of 1g79Ene numbers of Maama inqaLnata had decreased to levejs similar to that of the

VE
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cont ro l .  A  s imi ' la r  pa t te rn
the  incoming 1980 year -c1ass
the  fa l  I  o f  1980.

Figure 14 shows the total
and cont ro l  p lo ts .  Recru i tment
s ' imi lar  for  both t reatment and
benthic invertebrates ref lects

-9 -

in recrui tment for  th is spec' ies was observed for
fo l lowed by  another  dec l ine  to  cont ro l  leve ' l s  by

number of  benthic invertebrates in the t reatment
and mor ta l i t y  th roughout  the  sampl ing  per iod  was

cont ro l .  The f luc tua t ions  in  to ta l  numbers  o f
the recruitment and mortality of the Macoma clam.

LABORATORY CLAM STUDIIS

Our laboratory c lam studies were terminated in 1975. Since then we have
annua l ly  mon i to red  the  growth  o f  c lams p lan ted  in  Netar ts  Bay .

Methods 
,

Two studies were cont inued in Netarts Bay. One compared the growth
charac ter is t i cs  o f  Man i la  i i t t leneck  c lams tha t  were 'se lbc ted  fo r  ihe i r  fas t
g rowing  ab i l i t y  vs .  normal  g rowing  c lams (Gaumer  and Lukas ,1975) ;  the  o ther
compared growth of  c lams in a screened enclosure vs.  unscreened areas.

Resu l t s  and  D iscuss ion

Mani la  l ' i t t leneck  c lams spawned in  August  1974 f rom fas t  g row ' ing  parent
s tock  grew 2 .3  ry  s ince  June 1979 and aver iged 39 ,2  mm in . leng lh ,  wh6reas  progeny
f rom the  "normal , " .c lams grew 3 .2  mm and ave iaged 37 .3  mm ( f ig i re ' i6 ) .  we havd-
been unab le  to  de termine surv iva l  o f  the  Man i ia  c lams due to  the i r  movement
outs ide  o f  the  s tudy  p1ot .

Evidence of  natural  spawning was found with the recovery of  one 1977 year-
c lass  c lam tha t  averaged  23 .8  mm.

Mani la  c lams p lan ted  in  the  screened tes t  p lo t  averaged 3g .6  mm,  an
increase o f  2 .6  mm s ince  1979,  whereas  c lams p l in ted  in  a i  ad jacent  unscreened
tes t  p lo t  averaged 40 .0  mm,  an  inc rease o f  ? .5  mm s ince  1979.  Man i las  p lan ted
ad jacent  to  an  ee lg rass  bed and a t  a  s l igh t ly  lower  e leva t ion  were  44 .9  mm,  an
inc rease  o f  2 .0  mm s ince  1979  (F fgure  17) .  C lams in  a i l  th ree  tes t  p lo ts
averaged i3 .1nrnr  when re leased.
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Appendix 1

(F igures  1-17)
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