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COMMERCIAL CLAM PRODUCTION 

ABSTRACT 

Population and biomass estimates and age and size of clams were calculated 
for an area in Yaquina Bay having commercial harvest potential. The data revealed 
that the 1975 year class remained strong for gaper clams. Approximately 4.3 
million pounds (1,934.5 mt) of gapers were estimated for the area and a harvest 
quota of 200,000 pounds (90.7 mt) was established. 

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 difficulties clam harvesters had in getting 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 were 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 settling out in the treatment areas and control 
sites. The same was true for 17 other taxa of benthi c invertebrates sampled. 
Analysis of variance also showed no significant difference in taxonomic diversity 
in the treatment and control plots. 

INTRODUCTION 

t~e continued our studies on the clam resources in Oregon's estuaries. Our 
objectives were: (1) to monitor the commercial harvest of subtidal clams in 
Yaquina and Coos bays and evaluate the effects of mechanical harvest on subtidal 
clam populations and habitat; (2) to calculate natural mortality of gaper clams 
in Yaquina Bay and; (3) to monitor growth of laboratory reared Manila littleneck 
clams released in Netarts Bay. 

ASSESSMENT OF HARVEST POTENTIAL 

Two areas were resurveyed in 1980 to determine the commercial harvest 
potential for gapor 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 

Yaqui na Bay 

Using techniques developed by the Lfoshington Department of Fisheries 
(Goodwin~ 1973) and the Oregon Department of Fish and kJildlife (Gaumer and 
Halstead~ 1976) we collected data on the subtidal clam populations in Yaquina 
Bay. T\l✓enty-four samples were taken from the 18.4 acre (7.4 ha) site. Data 
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collected provided estimates on numbers and biomass, size, weight, age and species 
composition, recruitment and natural mortality. 

Following our assessment of clam stocks in Area 2, we selected a 0.9 acre 
(0.4 ha) portion of the area for the 1980 commercial clam fishery (Plot E, 
Figure 1). Data similar to that collected for Area 2 was obtained from Plot E. 

Coos Bay 

The same 48 acre (19.4 ha) site, that \'Jas approved in 1975 for the commercial 
harvest of clams in Coos Bay was resurveyed in 1980 using the same techniques 
developed for Yaquina Bay. Sixty two samples were collected. 

Results and Discussion 

Yaqui na Bay 

Po ulation and Biomass Estimates, Area 2. From our samples we estimated that 
21.6 million clams in ab1ted Area 2 Table 1 which is nearly the same number 
estimated in 1979. Gaper clam, the target species in the commercial fishery, 
represented over 11 million of this total with a biomass estimated at 4.3 million 
pounds (1,934.5 mt). 

Table 1. Population and Biomass Es ti mates of Subti dal C 1 ams i n A re a 2 , 
Yaquina Bay, 1975-80. 

Numbers 
S12eci es 1975 197G 1977 1978 1979 1980 

Gaper 36,300,000 259566,400 29,316,000 10,560,000 11,116,700 11,050,000 
Cockle 183,200 16,800 0 32,000 16,700 0 
Littleneck 366,400 216,800 116,000 48,000 133,300 66,700 
Butter 416,000 333,600 200,000 240,000 200,000 366,700 
I rus 13,532,800 20,566,400 12,049,600 11,200,000 10,100,000 10,100,000 
Piddock 1,700,000 0 0 0 0 0 

Total 52,498,400 46,700,000 41,681,600 22,080,000 21,566,700 21,583,400 

Biomass {lbs J 
seecies 1975 1976 1977 1978 1979 1980 

Gaper 5,084,200 5,217,200 4,968,991 4,136,800 3,461,100 4,265,600 

Figure 3 shows the year class composition of gaper clams in Area 2. The 1975 
year class continues to represent a majority of the clams (85.2%) in the population. 
Mean age of the clams was 5.3 years 9 an increase of 0.9 years since 1979, illustrating 
the lack of recruitment. Our gaper set sampling has shown no significant 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 samples. Age composition data for butter, cockle and littleneck 
clams is not presented due to the few clams collected. 

The length distribution of gaper clams from Area 2 is shown in Figure 4. Mean 
size was 88.7 mm an increase of 5.5 mm since 1979. 

Application of an iterative numerical fitting routine involving least squares 
techniques {Steele and Torrey, 1960) to gaper clam population estimates provided 
regression lines with variable rates of natural mortality (Figure 5). Table 2 
shows computer generated cohort abundance over time with corresponding values of m. 
Estimates of natural mortality for individual cohorts range from 0.12 to 0.89. 
This range in estimates reflects possible differences in environmental influences 
and survival of individual year classes of gaper clams. Another source of variation 
could be difficulties in assigning accurate ages especially to older year classes. 
Neal Bourne (Pers. Comm.) has suggested that clams in excess of five years of age 
frequently exhibit false checks making accurate age determination for most species 
of bay clams extremely difficult. 

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

Sept Oct May Feb Mar Mar 
Year Cl ass , 1975 1976 1977 1978 1979 1980 M 

1967 
1968 
1969 
1970 
1972 
1975 

3,958,000 1,512,000 893,790 458,150 175,020 o. 89 
11,932,000 2,957,500 1,380,400 530,800 129,880 o. 12 
16,277,000 6~171,500 3,666,100 185,280 702,490 o. 89 
10,894,000 4,666,900 2,936,900 1,630,100 698,300 318,520 0.78 
21,371,000 12,036,000 8,795,300 5,903,200 3,324,500 1,953,600 0.53 
34,767,000 27,806,000 24,611,000 21,074,000 16,850,500 13,705,000 0.20 

Po ulation and Biomass Estimates, Area 2, Plot E. l~e estimated that 3.8 
million clams inhabited the 0.9 acre 0.4 ha Plot E of Area 2 (Table 3). Of this 
total, 576,700 were gaper clams \'leighing an estimated 226,900 pounds (102.9 mt). 
Figure 6 shows the year class composition of gaper clams in Plot E. Sampling in 
Plot E revealed the first evidence of 1980 year class gaper set. Plot E was 
inventoried in April two months after Area 2. The strong shovJing of the 1970, 71 
and 72 year classes in Plot E also suggests an irregular survival of gaper clam 
set. This test plot was one of the few sampled where the 1975 year cl ass was not 
dominant.. Mean age of the gape rs was 3. 1 yea rs. 

Length frequency of gaper clams in Plot E is shown in Figure 7. Mean size 
of the clams in the preharvest sample was 51.6 mm which is 37.1 mm smaller than 
for clams found in the overall Area 2 sample. This again reflects the impact of 
the strong showing of the incoming 1980 year class. 
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Table 3. Population and Biomass Estimates of Subtidal 
Clams in Area 2, Plot E, Vaquina Bay:i Oreaon, 
1980. 

S12ecies Number Biomass ~lbs) 

Gaper 576,700 226:i900 
Cockle 30,000 Not calculated 
Littleneck 30,000 Not calculated 
Butter 103,300 Not calculated 
Irus 3,096,700 49,900 
Bentnose 3,300 lfot calculated 

Total 3,840,000 276 :iBOO 

Coos Bay 

Po ulation and Biomass Estimates. We estimated that 3.7 million clams in
habited the 48 acre 19.4 ha experimental clam harvesting area in Coos Bay 
(Table 4). Of this total, 606~400 were gaper clams weighing 464,400 pounds 
(210.6 mt). The 3.7 million total clams in tl1is area represents a reduction of 
22.7 million clams since our 1975 survey of the same area. Each species experi
enced a similar reduction in numbers with several species not even appearing in 
the 1980 sample (Table 4). Although there has been a commercial fishery in the 
same area since 1975, less than 200,000 clams have been reported taken. It should 
also be emphasized that the fishery has occurred in a small portion of the entire 
unit and our sampling showed a uni form lack of cl ams over the entire area. One 
possible explanation for the reduction in numbers of clams is the recent deepening 
and widening of the main ship channel which is adjacent to the commercial plot. 
Visual observations at each sample station revealed what appeared to be more 
fluid sand over much of the area. Although these observations \'/ere subjective9 
previous observations in the area showed less sand and more gravel and rock. 

Tab le 4. Population and Biomass Estimates of Subtidal Cl ams in 
Pigeon Point Area, Coos Bay, 1975 and 1980. 

1975 1980 
Seecies Number Biomass Num6er Biomass 

Gaper 5,6489700 1 !1530 ,800 606:1400 464?400 
Cockle 202,200 23,000 169900 Not Calculated 
Littleneck 843,000 71,600 151,800 II 

Butter 809,200 248,200 236 9100 
I rus 16,0189600 Not Calculated 2,428,100 
Piddock 0 II II 252,900 
Petri colu 1019000 II II 0 
Bentnose 2:i647,300 II II 0 
Cryptomya 67 9 300 II II 0 
Bodegn 101 llooo II II 0 

Total 269438,300 1,873,600 3,692,200 464AOO 
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The year class composition of gaper clams sampled in Coos Bay is shown in 
Figure 8. As in Plot E of Yaquina Bay~ the 1980 incoming year class was dominant. 
The 1969-74 year classes were also well represented. Of particular interest was 
the total lack of the 1975 year class 9 \vhich:i since 1975, has been the dominant 
year class in all gaper populations sampled in Yaquinn:i Tillamook and Netarts bays. 
The near absence of 1976-79 year cl Jsses of gapers in Coos Bay ~I/as similar to that 
found in Yuquina Bay. Guper clam age averaged 5. 7 years. 

Figure 9 shows the length-class composition of gaper clams in Coos Bay. 
Mean size of the gape rs was 102. 8 mm. 

COMMERCIAL HARVEST OF CLAMS 

In 1980 we issued six permits to commercial cl am fishermen to mechanically 
harvest sub tidal cl ams/in experimental test plots. Permits were required since 
the use of mechanical meuns to harvest clums is unlnwful. The permits spGcified 
the pounds of clams that could be harvesteu:i sGason, harvest area and harvest 
equipment. In addition, monthly reports giving pounds and numbers of cl ams 
harvested and hours of effort 11;ere required of ei'\ch operator. The season started 
July 1 9 1980, and ended December 31 9 1980. 

Methods 

Yaguina Bay 

Two commercial clam harvesting permits 1t1cre issued for the 1980 season. 
Plot E of Area 2 in Yaquino. Bay was designated the harvest o.rea (Figure 1). f\ 
quota of 200 ?000 pounds (90. 7 mt) was set for the aren. 

Due to difficulties the two clam harvestors had in obtaining appropriate 
permits from the U.S. f\rmy Corp of Engineers and the Oregon Division of Sto.te 
Lnnds, no commercial harvest of cl ams occurred in 1980. Although the fil 1 and 
removal laws huve been 11 0n the books" during previous harvest years, the USAGE 
and DSL only began enforcing these laws ns they apply to subtidal clam harvesting 
in 1980. 

Coos Bay 

Four commercial clam harvesting permits were issued for Coos Bay. Three of 
the permits al lowed the use of a hand held water jet and the fourth permit 
allowed the use of n subsurface suction pump. As with Yaquina Bay, difficulties 
in obtaining fill and removal permits delayed the harvest of clams until October. 

l-lle sampled the commercially harvested clams for size:i age and species 
composition. 



Results and Discussion 

Ynguina Bay 

As mentioned earlier, no clams were commercially harvested in the experimental 
fishery in Yaquina Bay. This was the first yGar since 1975 that clams were not 
harvested (Tnble 5). Of the clams harvested in the fishery since 1975, 305,862 
pounds (138.7 mt) or 99.5% were gaper clams. 

Table 5. Pounds of Clams Mechanically Harvested in Experimental Fishery, 
Yaquina Bay, Oregon, 1975-80. 

Year 
S~eci es 1975 1976 1977 1978 1979 1980 Total 

Gaper 1,478 0 68,074 162,351 73,959 0 305,862 
Cockle 24 0 10 0 0 0 34 
Littleneck 0 0 49 1 0 0 50 
Butter 0 0 590 22 606 0 1,218 
Irus 0 0 33il, 44 0 0 378 

Total 1,502 0 69,057 162 ,iH8 74,565 0 307,542 

Coos Bay 

The commercial harvest in Coos Bay produced 60,nl pounds (27.5 mt) of which 
60,616 pounds (27.5 mt) or 99,8% v1ere gaper clams (Table 6). The remainder were 
butter clams. The fishery extended from September through !'lovember (Table 7). 
Each trip averaged 4.3 hours of dive time. Hnrvest fiqures revealed that 273 
pounds/hour (124 kg/hr) or 1,168 pounds/trip (531 kg/trip) were taken. 

Table 6. Summary of Pounds of Cl ams l·-1echani cnlly Harvested in 
Experimental Fishery, Coos Bay, Oregon, 1975~80. 

Year 
Species 1975 1976 1977 1978 1979 1980 Total 

Gaper 1~- ,46 7 102 ,4~-2 11,931 36,744 13, .351 60,616 239,551 
Butter 735 1,142 0 0 39 125 2,041 
Littleneck 0 0 0 0 511 0 511 

Total 15,202 103 ,58Ll, 11,931 36, 74f:, 13,901 60,741 242,103 

Gaper clams avernged 8. 9 years of age wi tfl the 1972 year cl ass being prev= 
alent in the harvest (Figure 10). The clams nveraged 133.7 mm (Figure 11). In 
1979 the clams lrnrvested from the same area nveragecl 126.4 mm in shell length. 
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T,:ible 7. Pouncls of Subt"i'.lul Clm11s 11,wVL!Sted in Coos Buy 
Currrnerci ul Fi s:12ry, 1980. 

Spocics Dive 
f•lonth GJ 1)er Butter Tuti1 l Time (hrs) ~ 

Scpternbe r 9,926 0 9,926 37.0 
Octobur 28/,77 0 28,,S77 103. 0 
l~ovember 22,113 125 22~238 82.5 

Tutal 60,616 12!) 60~7fil 222.5 

1~SSESSMENT OF EFFECTS OF C0I•1MERCiflL CLAM l-lf,RVEST OI~ RECRUITMEIH 

!,1ethuds 

In 1980 'lie continued to cval Uute the eff<.:cts of co1rn112rci ul lrnrvest on recruit
ment of clams in Yaquinu Bay. SJmpling procc~durt.:s ·11cro se,1rr2what modified from 
previous so.mplin~ (G,::iumcr et. c1l, 1979). Uc rcducP-iJ tho sizo of individual samples 
tu 1 ft 2 (0,09 m) but incrcc1sed samplin(J ·intensity h:i 12 sarnpks each 1:Gr treut
ment and control plots. 

Benthic samples vJorc rc:iturncJ to t:1Q lalxm:rtory and ull invertcbrc:1tc:s v1cire 
sorted into taxonomic grours. Invertebrates eas·il:,r idcntiffod 1tJero sepnratl:i(\ to 
species.. /\11 others wete aroupccl by forn·i ly ~ order ur phyla. r1 twc, \vay e1na·1ysi s 
uf vuriance \',IC\S npplied t,J test fur pnssible vc1r·i.1thn du2 tt1 tcrnporul separ't1tion 
of samµling periocJs. SincJ our c:i"1t,1 showc~J no v;1r·ic1ti.m r.!Ul! to sumpling ·in 
different time periuds 7 i.'i unc v1c1y analysis of vc1tiancG was utilized as the most 
powerful test for ev<1lu,1tin0 Jifforenccis in numbl1r of taxonomic <Jroups beb1ec~n 
treatment <1nd control. 

Results c1nJ Discussion 

The mncrobenthic dc1t,1 cullecteu from tn~utc1cnt m1J control plots of /\rt}u 2 9 

Plot C of Yaquina Bay is shmm in Table 8. [\nalys·is Jf varicmcc fuileJ to show 
significant differences at the 95% confid(mce h.:lll?l in any of tile five spe?cies 
of clams or in c:ny of 17 other taxu of b<:"nthic invertcbnrtes sampleJ. /\ccordin(Jly, 
there is no evidence that the crnwncrci<:11 h.:1rvl'!st yf subtidal gap2r cLims has any 
immediate detrirn~ntal L~ffect un benthi c fauna. Yet to be understood is the nr:i.1r 
totnl mortality c,f nev1ly recru'ited gaper cli:lms in both tlw treatment and contro·1 
areas of Yaquina 8,::iy (FiDure 12). · 

/\nalysis uf v,wi.:mce ulso showed th,1t in thi:: treatment and control plots~ 
tnxonomic diversity did not differ s·icJnif·icantly either in numbers of tuxa 
represented nur in numbers of ind·ividu1,·1s (Fioures 13 and 111).· The opportunistic 
Ma.coma inquinata (1 11i:icon1-1 clc1m) incre(1seJ fo·1·;cJ~\/in(J harvest in 1970 (Figure 15) 
c1nd by l~ny 1979 hud re11ch2d 102.5/0.09 m2 in the control.· S·imil,:ir recruitment 
of Ma.coma inquinata w;1s reported by Swc\rtz, et. ol 1 1980. 13y l·Jovembcr ()f JCJ79 
tile numbars of Macoma fr1quinat;a haJ dt:creilSt2,.I to levels sirnilc1r to that of the 
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Table 8. Summary of Number of Marine Organisms Occurring in Commercial1y Harvested Plot C of Area, 
Yaquina Bay, Oregon. 

1 
(/) E 

10-25- 78~ / 3-13-79 5-24-79 8-03-79 11-06-79 5-01-80 9-17-80 
>, a., 0 
ro ro a, -0 

Plot Con- Plot Con- Plot Con- Plot Con- Plot Con- Plot Con- Plot 
3: > 5- 4- (1.1 

Con- 1..1- cu o O'l Of 
C trol C trol C trol C trol C trol C trol C trol 

cc G} . 

o.:c D L1-

MOLLUSCA 
}1.acoma inq2.ii-nata 48.0 0.5 56.6 L1 -:, 102.5 3. 3 8.0 - 3.8 4.6 60.3 5.4 10. 9 9.3 8.24 p,10~-.. ..,; 

Vene:eupis staminea 0 0. l 0.8 1. 2 0.5 0.8 1.0 - 0.3 1. 3 0.4 4.1 0.2 1. 7 4.22 1, 10 · · I 

Sa.xidorrrus giganteus 0 0 1. 9 2.8 0.9 1.0 2.4 - 4.4 2.5 0.9 1.8 1.0 3.1 0. 80 (1, 10) 
. ! 

I 

Tresus ca.pax 0 0 0 0 6.0 12. 3 7.5 - 0.5 0 1. 3 42.0 0.3 5.1 1.59 (1, 10) 
Clinocard"iW77. nuttaZZ.ii n 0.1 0 0.4 0.5 0.3 0.7 - 0.8 0 0.3 1.8 0 0.3 0.47 ( 1,10) V 

Nudibranchi a - - 0.1 0.3 0.1 0 0.3 - 0.1 0. 1 0 0.1 0 0 0.44 ( 1,8) 

ANN ELI DA 
Ophellidae - - 0 0 0 0 0 0.3 0 4.2 0 0.8 1. 7 o. 72 ( 1,8)-· 
Lumbrineri dae - - 0 0 0.3 0 2.2 - 0 0 5.0 0 11. 8 1.3 1.87 ( 1,8) 
Capitel l i dae - - 0 0 > 10. 0 >10. 0 3.2 - 0 0 0 1.4 1. 3 1.0 o. 86 ( 1,6) 
Orbini dae - - 0 0 0 4.5 4.9 - 4.9 0 15. 6 3.0 1. 8 5.4 o. 36 ( 1,8) 
Polynoidae - - 0 0 > 10. 0 0 2.7 - 0. 1 5.1 0 0.4 0 0 0.17 ( 1,8) 
Phyl l odoci dae - - 0 0 >10.0 >10.0 2.0 - 1. 7 0.2 1.4 0.4 1.0 1. 2 4.69 (1,4) 
Ceratul i dae - - 0 0 Cl. 5 0 1. 2 - 1.2 0 3.0 0 2.0 0 9. 71 ( 1,6) 
G1yceri dae - - 0 0 0 0 0 - 0.7 0 0.3 0.1 2.0 0.2 3. 12 (1,4) 

ARTHROPODA 
Paguru.s sp. - - 0. l 0 1. 9 2.0 1.0 - 0.2 0.3 0.1 0.4 0.3 0.8 0.03 ( 1,8) 
Hemigrapsus oregonensis - - 0 0.1 0.3 0 0.5 - 0.5 0.2 0.2 4.2 0.2 0.7 0.99 ( 1,8) 
Cancer magister - - 0 0 0 0 2.9 - 2.9 2.5 1.0 0.1 0.3 0 0.18 ( 1,8) 
Cancer produatus - - 1. 5 2.2 1.8 0.5 0.5 - 0 0 0.2 1. 9 0.5 1.8 0.73 ( 1,8) 
Grammeri dean amphipods - - 0 0 0 >10.0 1. 3 - 1. 3 1.9 0.9 5.4 1.0 3.5 6. 18 (1,4) 
Cari dean shrimp - - 0 2.4 0.5 0 0 - 0.1 0 0.1 0.7 0.4 0.5 1.03 ( 1,8) 

ECHINODERMATA 
Ophi uroi dea - - 0.8 0.7 1. 6 3.0 - - 2.3 2.8 2.1 5.1 8.6 13. 2 0.53 ( 1,8) 
Py~aopodia helianthoifks - - 0 0.8 0 0.5 0.3 - 0 0.2 0.3 0.4 0.2 0.3 8.88 ( 1,8) 

Anthozoa - - 0.5 0 0.3 0 1.8 - 1.8 0 0.4 0.3 0.4 0. 1 4.50 ( 1,8) 
-

Total taxonomic groups 1 
.., 

8 iO 17 13 19 19 12 20 20 20 19 0. 11 (1,10) .j -

Total numbers/.09 m2 48.1 0.90 62.3 15.2 147. 7 48.2 44.4 - 27.9 21. 7 98.0 79.0 45.0 50.3 2. 75 (1, 10) 
• 

!J Only c1am species were collected and identified in the October 25, 1978 sample. 
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control. A similar pattern in recruitment for this species was observed for 
the incoming 1980 year-class followed by another decline to control levels by 
the fall of 1980. 

Figure 14 shows the total number of benthic invertebrates in the treatment 
and control plots. Recruitment and mortality throughout the sampling period was 
similar for both treatment and control. The fluctuations in total numbers of 
benthic invertebrates reflects the recruitment and mortality of the Macoma clam. 

LABORATORY CLAM STUDIES 

Our laboratory clam studies were terminated in 1975. Since then we have 
annually monitored the growth of clams planted in Netarts Bay. 

Methods 

Two studies were continued in Netarts Bay. One compared the growth 
characteristics of Manila littleneck clams that were selected for their fast 
growing ability vs. normal growing clams (Gaumer and Lukas, 1975); the other 
compared growth of clams in a screened enclosure vs. unscreened areas. 

Results and Discussion 

Manila littleneck clams spawned in August 1974 from fast growing parent 
stock grew 2.3 mm since June 1979 and averaged 39.2 mm in length, whereas progeny 
from the 11 normal 11 clams grew 3.2 mm and averaged 37.3 mm (Figure 16). vJe have 
been unable to determine survival of the Manila clams due to their movement 
outside of the study plot. 

Evidence of natural spawning was found with the recovery of one 1977 year
class clam that averaged 23.8 mm. 

Manila clams planted in the screened test plot averaged 38.6 mm, an 
increase of 2.6 mm since 1979, whereas clams planted in an adjacent unscreened 
test plot averaged 40.0 mm, an increase of 2.5 mm since 1979. Manilas planted 
adjacent to an eelgrass bed and at a slightly lower elevation were 44.9 mm, an 
increase of 2.0 mm since 1979 (Figure 17). Clams in all three test plots 
averaged 13.1 mm when released. 
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