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Soft clam surveys during the past year have shown the existence
of commercial quantities of soft clams in the upper and lower
Rappahannock River. Distribution, however, is'ndt contiﬁuoﬁs;and

even in favorable firm sand substrate populations were oLteniapcrqe.

Commercial qwantltles of soft clams do not exist in the vak Rlver.
Distribution of‘juvénile soft clams is not the same as adu;ts-

since the young are often abundaﬁt in the intertidal and subtidzal

zone of the lower York River. It is thought thaf crabs and drills

kill these small clams before they dig into the bottom. '

-

Growth f soft clams is rapld and they may reach 2 inches in
lenoth‘

n ahout 18 month,_v

e ;ECt OF cha h”draullc dﬁedge on sediments w




aneetigaged’and;beenlts,eummarized in this report. Results ;
showed that within the‘plot the characteb-of the bottom is
changed;_ Zostera and other aquatic plants are uprooted and buried
shell is raised to the surface of the sediments and silts and’'clays
are washed'anay,n Ma#imum distance that sediments accumulated was
100 feet frem the site of the operation.

The hydraulic escalator can be used to catch commercial

quantities of hard clams in Virginia waters. The location of some

hard clam areas has been known for many years to patent.tongers. . .. .—. .

However, the present study has documented the extent of the - o

resource.
Questions still must be investigated concerning rates of
renewal of clam populations after harvest. Consequently, we are

emphasizing several noints in this annual repart.

1. Hard clams grow slowly‘in'aections of Chesapeake Bay:'
- Off Gloucester Point it may take from 4 to 5 years for clams to
reach lengths of 1 1/2 to 2 inches. A 2 1/2 inch clam may be
8 years old. Growth in the James River is more rapid and .
commercial size may be reached in 4 years; Additional growth
studles are now in progress in Hampton Roads and other areas.

2. Many of the clams collected in Chesapeake Bay and ﬂn
the York and James rlvers were 1arge° Most of Lhe elams eollected
fell between 2 1/2 to 4 1nches in length dTn contrast, clams’

from 1 to 2 inches were relatlvely less abundant.

? If large numbers of young clams had been added to the RN

:kf;populatlon* acn year, the small s_

es woul ftend to be more;

"abundant than the largen 51zes. hig ds not;the ease,:‘ k



o
s
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f3;kkfhé relafivé abﬁndéhcéiof th&ilargef sizés of hard clams
énd the rélafive scarcity of smaller sizes suggeéts that the
abundance of the largerkciams in many areas is the result of a
slow accumulatioﬁ over a period of 10 or more years. Since we
suspect thaf larval clams do set in many areas, predatioﬁ or e
competition may be significant factors in these sparse populafions.

In some instances, for example Gloucester Point, -only a few

young clams appear to be added to the popﬁlation for many years.

:;Hoﬁ;QQEL_iQ_QEEEEVareagiiéspeciallyNianampton Roads;—young—elams — —  ~

are entering the population in considerable numbers. o
Generally in populations having low recruitment (few yéggéj;‘”“
the stocks are vulnerable to overfishing and populations may be
quickly reduced to low levels. This could mean depletion of the
stocks in the area being harvestad and result in economic hardship.
to the operators involved. Recbvery of a depleted}hard'clam area B —
might take 5 or 10 years in certain sections.

Populations of hard clams in areas of moderate or high

recruitment may be harvested at higher rates without the danger

of depleting the resource.




A STUEYLQPz?HE'HARD’AND SOPT CLAM RESOURCES OF VIRGINIA

ANNUAL REPORT POR THE PERIOD 1 JULy 1969 THROUGH 30 JUNE 1970
Contract No. 3-.77-R-1
by

: Dexter. 5. Haven
Virginia Institute of Marine Science
Gloucester Point, Virginia

INTRODUCTION

The following report contains results of our studies from

1 July 1969 through 30 Jume 19707~ ————=— -

Included in this feport is a complete summary ofball studies
related to soft clams. This includes growth rates, recruitment
studies, distribution of juveniles, and effects of the dredge on

5 | the substrate and on adjacent bottoms.
Hard clam studies reported in this report include studiés
on growth, recruitment, distribution of young, and effects cf

.the escalator on the bottom.

PHASE I--DETERMIMNATION OF SOFT CLAM POPULATIONS IN LOWER CHESAPERKE
BAY.

1. ‘Introduction

It was necessary to eva1uate soft clam populatlons in respect
to 1) small, rccently set clams and 2) adults¢ The reason for

this is that at certain seasons small scrt cl ms are abundant in

Lmahy areas. In contlcst, dlStleUthn oi the la“ger adults is
fﬁgamu“h more rastrwcted.: PR e
4‘e Bay 1n the‘cw

fihéiflréfmf 

vear.'




(o periodfbééﬁré:during Octébér:>EOmeber and Decembef the second
lasts from April through Ma/ (Pfluzenmeyer, 1962) otudles at
the Virginia Institute of Marine Science show a similar spawning
season. Evidence for this is the appearance each year, during-
thé two preceding seasons, of large numbers of juveniles which
range in length from about 2 to 20 mm (about 1/10 to 1 dinch).

These juveniles or young-of-the-year frequently occur in

tremendous numbers in intertidal areas and in shallow water in the

_ ' Rappahannoek, Jamesand York rivers— However; by June-of —edeh. .
“year few remain. The young during the winter and springLfemain at
the surface or bury at the most only about 1 inch. Consequently,
as soon as the water begins to warm in the spfing, they are rapidly
consumed by predators such as crabs or gastropods.

n the October toiMay setting pericd, the juvenile soft clams
may be captured with a Petersen grab. .This dredge obtains about
1/15 sq. yd. of bottom substrate to a depth of about 2-3 inches.

Tn this étudy material obtained by the dredge was screened and all
small clams counted and measured. After June, soft clams grow
raoldly and bury too deep to be ‘captured by a Petersen grab.
Predatorq colWected in the Petersen grab were also tabulated for

a llﬂlu@d number ot oamples.

Clams'pyer 1 inch in length are sampled by the hydraulic

escalator dredge. ;: ’-M,-w




3
For clarlty, the entlre program will be rev1ewed. Stations oécupied

in the study are shown in Flgure 1 and distribution of juveniles is

shown in Table 1.

During 1968, large numbers of soft clams occurred in the lower
half of the Yofkbkiver from Sandy Point (25) to Gloucester Point (23)
at depths from 1 to 2 meters (3 to 6 feet). Maximum concentration
within this range was 156/sq. yd. Clams were scarce or absent in

deeper water. Pew were observed at stations above and below this

m—— zoneﬁat_Purtan Bay (61) and at the Coast Guard—Statlgn C19)'w___~f*~fmﬂ__:::::::

“In 1969, soft clams were scarce or lacklng at all stations -
sampled. This was true even at Sandy Point (25) where they were
most abundant the previous year.A

In 1970, the entire York River was sampled for depths ranging

-

F 1 P d P 73
1Irom 4+ CU o Hederd |

4

to O fest). Juvenile scoft cloms weore virtually
absent in the upper half of the York River above Green’Poin£W656),
Below this point they were more abundant than in 1969 but concentra-
tions were scattered and levels were far below those for 1968.
Maximum number in 1970 was at Ellen Island (47) where there were
19/sq. yd. |

In 1968, at Morattlco Bar (17) 1n ‘the upper Rappahannock Rlver,
soft clams were very abundant.' Here numbers ranged from 43 to
268/2q. yd. The next year, at these same staticns, setting was

lower and "set" varied from O to 9/5@?“ya;'

53; qutrlbutlon of Juvenlle Soft Clams in Iﬂuertldal Areas,

llmﬂted number_o; samplesjwas taken for 3uven1les 1n"he




LOCATIONS " SAMPLED
FOR HARD AND SOFT
CLAMS 1968, 1969, 1970
WITH AN E LYRRAULIC
ESCALATOR DOREDGE

05 Morattico Bar

17-32

vihite -‘.\;‘.'-‘.:‘.'-::\

" wiDeepwater
k 5 Shoals

o2 4. 6.8 10
kbl Lg;.‘gd I
NAUTICAL MILES




,~Date53*”Deécription

Table 1

Petersen Grab Survey, Hard-50ft Clam Study, 1967-1970

Dist.

No..

Depth

Upriver Grabs (m)

B Individuals
Total No. Juvenile »x in Mercenaria 1less than .
Substrate Pzlecypods Species Mya mm_ mercenaria 15.0 mm=

5?5?;Q§afterrPt;,'

2

7 Quarter Pt.,
Yorl River

CQl'mgn Bridge

VIﬁS‘fif

”‘ ivIMS;; ‘

8 Sandy Pt.,
b York”River

Yok River

67 Coodwin Island

Goodwin Tsland -

1.0

4.1

Yorktown, above 4.7
Coast Guard Sta.

Nun 27, above G. 6.0

5.5
5.5

5.5

8.4

1.1

6

72

32

56

32

64

. 238

23

23

Equipment and procedure check

E o
sand, mud 6 0 1

sand, mud 64 500, 0 3
clay, shell :

mud, sand 7 L4 ‘5 0 1
sand, mud 2 552 ? 0 0

i i
sand, mud 9 - T < 3

! | L
sand, mu?_ 48 11 1 <2.0 1

i

fine sand, 204 6 167 4.77 0
mud, eel+

_ grass ro?ts

fine sand, = 16 5 3 4.83 . 1
eelgrass] P
roots |

mud, shell 5 3

sand, mud 269 6 |281 5.88 1




continued

e : Dist.
Descrlptlon Upriver Grabs

No.

Substrate Pelecypods Species

Juvenile x in Mercenaria
mm  mercenaria

, 68;$andy Pr., 8.4
L ;ork River

Papaahannock
R1V°T contrcl (a)

28.4

Prlvate Grdund
ngpahannock Rlver

5.2

«23.af

23.8

5.5

5.5
17-69 VIMS 5.5
0-26-69 VINS 5.5
5.6, 5.5

24

16

31

23

48

31

24
24

24

24

16

N

coarse

sand, shell

soft mud,
few shells

mud, shell

sand, shell
frags

sand, shell

frags

sand, light

clay
sand, eel-

grass

sand, eel-
grass

sand, mud
eelgrass

mud

mud, sand

Total No.
131 8
18 4
4 2
168 3
891 4
19 4
25 4
6 4.
33 5
2 2

1 { 1

1

Individuals
less than




. continued

Depth

} | Individﬁalé”
less than

=5 e Dist. No. Total No. Juyenile X in Mercenaria
Dascrlptlon " Upriver Grabs (m) Substrate Pelecypods Species Mya mm mercenaria 15.0 mm
>3Qparter Pt;, 4.1 24 2.3 sand, eel- 8 3 f 0 2 12.8
~ York River grass ! ' ‘
Aﬁﬁdrkfdwn, 4.7 56 2.2 sand, mud. 52 4 0 4 “contrql‘;f; L%
York River 3. | C RO
‘Yorktown, . . 4.7 48 2.2 sand, mud | 7 3 . 0 1 9
‘York River A ; f »
4,7 .96 2.2 sand, mud 3 2 1 not 0. b e
| . .’ meas. | L0
‘ , |
: Ty 8.4 24 2.0 sand, mud,| 11 a |0 0
York’Rlverf . shell fragf. '
Sandy Pt., 8.4 7 1.3 sand, mud,, 7 3 I 4 95 0 ;
Yo*k Rlver % / fossil shells, }q i
. no tubes j ] ﬁ
‘}MOfaEEiCO, 23.8 24 1.8 sand, shell 78+ 5 | 14  17.7 _ 0
Rappahannock i fragments
River Control (a) i
9 Morattico, 23.8 40 1.8 sand, shell 64 3 ' 5 13.8 0
Rappahannock '
River~1r 3
'*Morattlco, ‘]ézs.s'f,‘64 2.2 sand 69 6 .0 0
Rappahannock e ‘ '
Rlver cont“ol (b) ¢ ﬁ
_ fYOnktown,” 4.7 4 3.0 sand, mud 0 I
gyabave Coast |
 Guard Sta.
Gaines Pt., 3.7 4 1.0 old oyster 6 2 L2 5.9 0
York River bed, sand, Lo
mud, eelgrass « B {
i C H
| L '
4 " :i



Individuals

f:,; TN R Dist. = No. Depth "otal No. Jﬁvtnile\f in Meréeharia less than |
Jate. - Description — Upriver Grabs _(m) Substrate Palecypods Species _ Mya _mm_ mercenaria _ 15.0 mm .
78-70 Gaines Pt., 3.7 4 3.0 old oyster 3 2 1 15.7 0
--York River . , bed, sand,
RNE L mud, eelgrass
2.1 4 1.0 old oyster 10 5 5 9.3 2 2
S bed, sand, : ‘
mud ‘
2.1 -4 3.0 o014 oyster 8 4 3 12.8 0
‘ bed, mud,
L eelgrass
0 York River, 2.3 4 1.0 subtidal, 0
' sand, clay,
‘ _ i eelgrass
‘River, 2.3 4 3.0 subtidal, 2 2 1 7.5 0
ow refinery P sandy .
0 sandy Pt., 8.6 4 1.0 sand shoal, 1 1 0 0
quyl River : sand, mud
0 sandy Pt., 8.6 4 3.0 subtidal, 0
- York River ‘ mud
Queens Creek, 12.0 4 1.0 planted 1 1 0 0
- York River ) oyster bed,
o mud
Queens Creek, 12.0 4 3.0 planted - 2 2 0 0
York River oyster bed, j f i
mud L | } g

B



! Individuals

I ‘Dist. . No. Depth Total No. Juvenile x in Mercenaria less than . = . =
Description  Upriver Grabs (m) Substrate Pelecypods Species _ Mya mm_ mercenaria  15.0 mm
i LE e |
10.1 4 1.0 subtidal, 1 1 }l 11.6
sand, eelgrass ,
PR : .
0 Green Pt.,” ~ 10.1 4 8.0 old oyster 6 2 3 12.3 3
;York Rlver ‘ _ bed, shell i :
;ggsffofLelgh s Groupd 13.2 4 1.0 old oyster 0 |
fvbﬂk Rlver SOR bed, sand, mud |
.7 4 1.0 o0ld oyster 0 1
bed, sand !
.7 4 2.0 old oyster 0 |
' bed, mud
7.4 4 2.0 planted 29 1 o 0
K : oyster bed, b
_ mud
.9 4 1.0 subtidal, 12 1 0 0
‘ - mud o
0 Leigh's Ground, 14.9 4" 2.0 subtidal, 40 1 0 0 ;
of £ Camp Peary, it mud |
ﬂYorm River : ‘ , }
Bell Rock, 24.4 4 1.0 planted 45 2 1 10.1 0
York River oyster bed
‘ mud ’
Ware Creek, 23.3 2 1.0 subtidal, 69 2 | ‘o 0
“York River mud | ‘
-70 . Skimino, 17.0 2 2.0 subtidal, 165 1 0 | 0 L
York River _ ‘ mud o % e j7




continued

!

Individuals

[ Wi Dlst.,~ No. Depth Total No; J)venile X in Mercenaria less than
Descrlptlon Upriver Grabs (m) Substrate Pelecypods Species | Mya mm mercenaria 15.0 mm ¢
1 ! N
70 Poropotank 20.9 2 -1.0 old oyster 57 2 ¢ 0
York,Rlver bed, mud, :
: ; R . sand
_15;70 M. ‘Folly, 21.5 2 2.0 subtidal, 106 1|0 | 0
- York Rlver mud | }
5.5 100. 3.0 mud, sand, 9 j 6{ L] o2 7.5 1 1
eelgrass ‘ / ! .
4.7 100 4.0 subtidal, 9 1 o 9 5
S o mud, sand T B
e S |
4.7 .100 3.0 mud, sand, 7 3 ) 4 2
. eelgrass . C ] |
i ; } |
| |
{ !
|
|
L



sampled extehéively’éiﬁcé'iﬁ'Was thought that surveys fosﬁoré.inAw
the shallow water;would be mofé indicative of the estuary as a whole.
Results did show extensive populations as high as l,dOO/sq. yd.
in early May 1968 which was much higher than was found slightly;off-
shore (Table 2). Numbers preseﬁt in the area declined rapidly; none

remainaed by August of that year.

4. Predators of Juvenile Soft Clams

___As stated Df@VlOUSly, dur¢ng the October-May period soft clams

e

range from a. about Q*to 20 mmlong and during this period 1nd1v1duais

do not bury, or, if thgy do, they are covered with a thin layer of —
sediment. During this period when the water is cold, most of the
predators which might kill them are inactive. However, beginning

about 1 May, when the watervbegins to warm, predators become active,

and by June large numbers of soft clams which occur in the inter-

tidal zone are kllled.

Quantitative data were not obtained on numbers of soft clams

destroyed by predators; however, observations of the intertidal

flats, exgosed during low tide, showed that gastropods and crﬁstacéans

: eat tremerdous numbers of small clams. That is, wide areas of
‘1ntprt1dal fTats may confaln from 500 to 1,000 clams/sq yd. 1n
: March_ADrnlf Powever, by Lhu laSt of June none may ‘be Found (Table

| 2%. It is thought Lhat mOaL, 1f not all, are eaten by prcdators,

Predators observed by the author 1ngest1ng qmall soft clams

~“Wefe He blue crab Calllnectes samldws, mud. crabs,,the £wo oyster

_lls'Urosalplnx cine a ,d’EuDloura caudata, two spe01es of mud

nallc ”assarlus v1bex and Vassarwus obsoletus, and the conch‘Busycon




I

Table 2

Distribution of juvenile Mya arenaria in the intertidal area at
' - Gloucester Point, Virginia, 1968

-

Clam Density Average Length
Date Number per sq. yd. in mm
March-April 500-1, 000 | ‘ 8-10
- — - _ _5ée;éeeww~. : S lz;i;uw_w;. -
June ‘ 200-700 B 13-18
August none

November none




' All'thé précé&iﬁgn§fééétdrs wefe obéerved in Pétersen grab
(. samples at ohe tiﬁé ogi;nééﬁér'in the lower York River during 1968,
1969 and 1970 during January, February or March (Table 3). Drills
kwere not collected in the single year (1970) when4samples were
collected in the upper York River. Mud snails and crabs were absent
or scarce from the upriver stations in 1970; however, they did

exist in that location.

Only the upper Rappahannock at Morattico Bar (17) was sampled

-~ . _for prndat0fo¢ Oystev drills do not occur in this region. Gastropcds

and crabs were not collected during the winter months; however;——

they do occur.

5. Distribution 9£ Adult Soft Clams

Surveys for adult soft clams with the hydraulic escalator
showed that soft clams occur in commercial quantities at locations
in the ‘upper and lower Rappahannock Rivef° However, distribution
within this range is not continuous and the presence of manym;roducvng
oyster grounds in the river made sampling of intervening areas
impractical. ' °

Commercial quantitics were obtalned 1n the vicinity of Morattico

Bar (17, 31, 32) (Fig. 1). In this area dumng September 11968,

k37,8 bushels of softugiéﬁs were taken in a half acre ploL in 7.8
;{Q~ - - hourSAof oﬁeration; ‘Clams ranged in lengeh f”om l 3/4 to 3 1/2

inches. A resurvey'of:theueamu area in September 1969 agaln found

large quantltnesﬂw1th_the dredge capturlng 3d 1,bushelb in a half-

tﬁdcre plot 1n 12 8




Date

Tablie 3

f

Petersen Grab Predator Survey, 1967-1970 |

Depth
(m)

No.
Grabs

Gastropods

and Crustaceans |

, No.

| Individuals

Substrate -

win Island  12-13-67

12-14-67

diver, off- 3~ 6-68
rom VIMS

. 12-18-67

o 1-1-e7

1.3

6.3

2.6

‘:? _2;0

b
w

1.8
1.2

12.1

32

- Non=

e

Urosalpiny cinerea

Eupleura caudata
Nassarius vibex

None

Mﬁd crabs

None

1

Nassarius vibex'

Urosalpinx cinerea

22
_ 4

Nassarius vibex
Mud c¢rabs

Mud c¢rabs

Non:2

Nona

None

fot

predOminahtlyT 
sand and mud, .-
some shell and
clay st
mud, sand

sand, mud;?
sand, mﬁdl
muddy with sand

sand with md =
and eelgrass .

- sand with eelgrass:

mud, shell =
sand, mud - |

coarse sand, = .
shell o

mUd, shell T




Date

3- g-68

3-19-68

3 -21- -68

'2;13#69f

L 2’;4769f2ng '

2-17-69

 2-26-69
13- 5-69

2-19-69

Sastropods
and Crustaceans:

Depth No.
(m) Grabs
1.4 - 1

1.5 1

1.5 1
1.6 24
1.8 24
6.5 24
8.0 16
2.3 " 24

None
None

None

Callinectes, < 2"
Urosalpinx 01nerea
Mud crabs :
Nassarius vibex
Libinia

Callinectes
Nascarius vibex

Callinectes, ¢« 2" i

-Urosalpinx cinerea

Eup]eura caudata
Ni ssarius vibex
Mpd crabs

f

“Fupleura caudata :

Euq§c0ﬂ canaliculata

J
Co

I@yamﬂsvﬂmxjg
iud crabs Pyt

,| I
Lo

Caliinectes, < 2"
Nasssrius vibex ! |
Fup.eura caudata
UroseIpinx cinerea
Nasserius obcoletus
Ml crabs

)

No.

Individuals

‘Substrate

12
50
10
14

283
14

32
26

=N

WO

- mud, shell @

sand, shell
fragments

sand, light
clay :

sand, eelgrass

sand, eelgrass [
o

sand, mud,
eelgrass
mud

mud, sand
(less than lOA)

sand, eelgrass_,



No.

kit

Depth No. Gastropods
Date {m) Grabs and Crustaceans
‘Yorktown, York = 6- 5-69 2.2 56 None
tSanay;Poxnt 2-24-69 2.0 24 Callinectes, € 2"
vYorn Rlver S Fupleura caudata
' Nassarius vibex
Mud crabs
4-28-69 1.3 7 Nassarius vibex
.Mar ttico Plats, 3-25-69 1.8 24 None ;
: pahannock RlveL ,x.
Morattico Flats, — 6-25-69 1.8 40 . None
appahannock River
fMorattlcc Plats, 6-26-69 2.2 64 None
R&ppabannock River
Yorktown above  12-19-69 3.0 4  Nonme
Coast Guard Sta. i
T . ‘ 1..,
1-28~70 1.0 4 Uroselpinx cinerea
o Nassarius vibex
1-28-70 3.0 4 UrosalpinxX cinerea

]

{
ﬁ_men Island 2- 4-70 1.0 4 Callinectes, -<4"
Jork: ?1ver e Mud crabs
Pllen Igland 2- 6-70 3.0 4 CaliZnectes, < 2"

Fupieura caudata

Nassarius vibex

W

bt

“sand, she117

Individuals Substrate

sand, mud

4 ‘sand, mud, shell =

2 fragments

1

2

2
sand, shell L
fragments o

sand
sand, mud =

olf oyster bed,
sand, mud, eal-‘
grass S
old ovster bed,,
sand, mud, eel-"
grass L?‘ww

old oyster bed

’sand mud

old oyster bed5
mud, eelgrass



3 continued

PN

s T - Depth No. Gastropods ' No.
cation Date (m) Grabs and Crustaceans | Individuals Substrate
 }York é*&ef;‘ . 2-18-70 1.0 4 Nassarius vibex 4 sand, clay, f‘
“be¢ow reLlnery ‘ eelgrass T
ork Rlver, | o 2-18-70 . 3.0 4 Callinectes, < 2" . 1 subtidal,‘éandy,_;ﬁ‘
- ' S Nassarius vibex | 1 o \
o 2-24-70 . 1.0 4 None u sand. shoal, sand
2-25-70 3.0 4 None subtidal, mud
2-27-70 1.0 a None planted oyéte}r,
, bed, mud
© 3-2-70 . 3.0 4 None : planted oyster :
o o bed, mud &
. 8ff6f70f ff,l;O ! Callinectes, ¢2" 2 2 planted oyster &‘if
’ e ' | bed, mud et
3- 9-70 1.0 4 Nassarius vibex . 3 subtidal, eel-
: : ; } v o grass, sand
‘ i ! | :
3-10-70 3.0 4.  None 0ld oyster bed,
: ' : shell
,“elgh‘"'Ground - 3-23-70 1.0 4 _Naséarius vibex' 3 old oyster bed j:f~
:YOfk Plver gw"» , . : ; ' sand, mud ‘
alner s Ground 3-24-70 1.0 4? Nassac1us v1bex 1 old oyster: bed'
ork’ Rlvcr ‘ Fh sand
SR ‘;. - ) | : ‘
Walker's Ground, 3-25-70 3.0 4{ None ; P old oyster bed fﬁff
‘York River | o %? ' mud Ca
e I




.ﬁéig te’ Ground |

of £ Camp Peary,
York River

Leigh's Ground
off" Camp Peary,
York River

A oyster
f&uﬂsomW)

tOWn;TPlOt‘

"\ Date

4- 1-70

' 4-'3-70

4- 3-70

5-13-70

5-13-70

5-15-70

5-14-70
5-15-70
. 5-18-70

. 5-19-70

5-21-70

Depth: No:
{m) Grabs
2.0 4
1.0 4
2.0 4
1.0 4
1.0 2
2.0 2
1.0 2
2.0 2
3.0 100
4.0 100
3.0 100

Castropods
and Crnstaceans

None:

None

None

None

None

None

None

None

Urosalpinx cinerea
(dr:.11ls tab.)

Eup leura caudata
(dnills tab.)

No vovster drills

No.
Individuals

‘Substrate

planted oyster
bed, mud

subtidal,,mud ?J e
subtidal, mud

planted ozster
bed, mud

subtidal, mud::‘
subtidal, mud -

old oyster’béd
mud , sand

subtidal, mud

i

: L
mud , sand, eel—

grass : o
subtidal, mud
sand G

mud, sand, eeJ
grass



Table 4

Catch per unit of effort of Mya arenaria captured with an
escalator harvester in 1968, 1969 and 1970 in various locations.

R{Ver'and ‘ - Month Depth Effort Total Catch Catbh/bu/hr X no. X wt. SR
i Location and (ft) (hrs)  (bu) in Total ' | First  bu. bue (Lbs.) -

_ Year " half-acre @;0 hours
" R-Morattico #1 ) 9/68 10 7.8 37.8 =13™ 4.8 | ) 833 57.3
. J-Hampton Bar 1/69 9 16.8 0 : ’
- Y-Yorktown - 7/68 6 6.0
Aﬁ“j;J—Hampton Bar #2 7/68 8 4.5 0
.. J=Nansemond Ridge 2/69 8 6.0 193 Clams !
- YiGoodwin Island #1 3/69 4.6 7.5 76 Clams ’
Y-Gloucester Point 3/69 6 9.0 34 Clams
Y-Goodwin Island #2 ‘ 3/69 4.6 2.0
Y-Sandy Point Co L 4/69 4.6 1.0 16 Clams
Y-Goodwin Island 4/69  4-6 3.5 4 Clams
‘ES-Cobb Island #1 .. 5/69 4 1.3 0
ES- Cobb Island #2 . 5/69 4 2.0 o
SnTerry s Ffound"fﬂr{-,S/GQ 4 0.3 0
ES . 0.8 0 ! ’
RiMorattico #1 7769 6.3 3.3 =ljn B 1550
2. 'R-Morattico #2 = 9/89 10 12.8 3401 =izpmr 2.7 ’ 855- 53.4
. R-Parrotts Island = 8/69 4.8 12.7 19.3 =65/m* 1,5 626 54.8
R-Deep Hole Point 8/69 4-8 4.0 1.0 =05/ 0.2 1484 51.0
R-Deep Hole Point 8/69 4.8 2.3 0.5 =07/ , 1128 = 55.8
. R-Mosquito Point =  8/69 4-8 2.5 1.8 =0.6/-> 1510 53.8
' R-Deltaville . 9/69 4.8 1.0 171 Clams
R-Broad Creek .- 9/89 4-8 1.0 298 Clams | ‘
- Y.Yorktown S 10/69 4 2.0 f , g SR N
43 Y-Yorktown -~ .. 10/69 6 2.0 [ . R
L Y-Yorktown 7 10/69 9 24,5 | - S

[
Procedure of sampling changed. Clams sampled in iQ-foot
circular path inside half-acre.




le 4 continued

Month Depth Effort Total Catch

Catgh/bu/hr

Location and  (ft) (hrs) (bu) in TQtalM
i Year Circle | |
LR o q
:¥-Gains Point = 1/70 4 2.5 BN
’-Gains Point 1/70 9 2.5 Q Lo
Y=Ellen Island . 2/70 4 5.0 d
=+ Y=-Ellen Island 2/70 9 6.4 0 |
' ”Y-BelOW'AMOCO 2/70 4 2.0 0
Y-Below AMOCO 2/70 9 5.5 0 |
Y-Sandy Point 2/70 4 6.0 2 Clams
Y-Sandy Point 2/70 9 0.8 0 P
Y-Queens Creek 2/70 4 1.5 4 Clams, |
: ~ Y-Queens Creek 2/70 9 3.5 94 Clams
.55  Y-TIndian Field Creek  38/70 4 2.5 16 Clams | |
56 Y-Green Point 3/70 4 2.0 4 Clams |
Y-Green Point 3/70 9 3.0 0 |
¥-Aberdeen Creek ?
(Leigh's) 3/70 14 2.0 360 Clams
Y-Camp Peary (Walker's) 3/70 4 2.5 81 Clams
Y-Camp Peary (Walker's) 3/70 6 1.0
- Y-Allmondsville Wharf 4/70 1 2.5 113 Clams
Y-Camp Peary (Leigh's) 4/70 4 0.5 0
Y-Camp Peary (Leigh's) 4/70 6 0.5 0*
: Y-Bell Rock- (inshore) 5/70 4 0.5 0
65 . Y-Bell Rock (offshore) 5/70 4 0.5 0
66 . Y-Ware Creek 5/70 4 0.5 0
. ¥~Skimino Creek 5/70 4 0.5 0
“¥Y~-Poropctank Creek
: (inshore) 5/70 4 1.0 1%
.Y-Poropotank Creek
; " (offshore) 5/70 4 1.0 Qs
Y-Mt. Folly 5/70 0.5 0

?'l“juvenile on belt.
*. 80 juveniles on belt.
‘% 402 juveniles on belt.

1
)
I
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scattered beds of small soft clams (l to l 1/2 anhes) which were
not at that tlme large enough to be sold commercially. However, at
one locationaneat Parrotts Island (33) a large bed of commercially
saleable soft.clams was located. In this location 19.3 bushels were
taken in a half-acre plot in 12.7 hours of operation. Rate of catch

during the first 2 hours of operation was approximately 15 bushels

an hour.

Quantities captured in the upper and lower Rappahannock were ////’

comparablpwto catches in haryland

In Maryland iﬁ—newly discovered beds, an operator often catches a;;fff

50 to 75 bushels per day. In the Patuxent River when first dredged
commercially in 1954;~one operator averaged 4.3 bushels per hour.

On the Eastern Shore of Maryland after the fishery had been established

fo

*S
'
He

ive years; the natchjfr mﬂ’t‘ of effort has been stabilized
at 2 to 3 bushels per hour {Manning and Dunnington, léSS).

It.was thought that the York River might be a source of soft
clams since intertidal concentrations have been noted in the past
near the mouth and 1ntert1dally at scattered locations over the
length of the river. These 1ntert1dal beds have been observed by
blologlsts and by local re51dents in the 1960 1966 perlod Ho@evc'
in the last four years there has been a drastlc decrease in numbers.
Scattered wntertldal beds now ex1st 1qshowe of stations 47 48,

45—46, 52, .59 60 and Gl.r Surveys by the hydraullc escalator

o falled to obtaln commerc1al quantltlea of soft clams along the.

':tanglng 4 to L4 Feet.it

_ er ‘taken (Table 4)




It was prev1ously p01nted out that dlstrlbutwon of Juvenllesurw

as shown by the Petersen grab study was not similar to that of
adults. For example, juvenlle soft clams were very abundant in
1968 at Gloucester Point (23) and at Sandy Point (25). However,
in 1970 adults>were not obtained at Gloucester Point, and iﬁ 1969

and 1970 only a very few were seen at Sandy Point.

Conclusioﬁs

e ot e b e i o b

1. Heavy sets of smdall soft~c1ams occur in the upper “"fiijif““”“*“-——

Rappahannock in 1968 and 196%. In 13968 in the lower York, ‘there
was a heavy set in certain locations in moderate depths. Set
was low in 1969 and slight in 1970.

2. Commercial quantities of soft clams exist in the upper
and lower Rappahannock; but distribution is not continuous.

3. Commercial quantities of soft clams were not found in
the York River in spite of the fact that juveniles did appear on

occasion in large numbers. It is thought that crabs or gastropods

eat most of these juveniles before they become adults.
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PHASE II--DETERMINE HOW RAPIDLY SOFT CLAMS WILL REPOPULATE A
DREDGED AREA.

1. Introduction

In the éanagement of soft clam resources, it is necessary
to determinevhow rapidly an area will become repopulated after
an existing crop is removed. This will depend on the annual set
and the rate of growth and mortality. A seconrd aspect to the
problem is: Will the operation of a hydraulic dredge result in

an increase in numbers of ClaWS,’SEttlﬂg" on the boLtom during

the following year? In. relatlon to this last questlon, it hasyur
been suggested that the mixing of the bottom sediments by the
dredge would in some manner result in a heavy strike or set the
following year.

Experiments related to these problems have heen 1in progress
for several years and are now completed. The general design of

the studies has been outlined in previous reports but will be--

- briefly outlined again for clarity.

2. Methods
Half-acre plots were esteblished in soft clam areas and
marked with stakes. Numbers of'claﬁs within the staked areas
" was determined by a Petersen'grab>sﬁd With'the hydr&ﬂlie:escelater.

1. A smalW dredge (Petersen orab) was first used to collect

bottom sedlmen s w1th¢n the marked area AiThat 18, it sampled clams

"ftoo small to be captured by thevhydraullc;escalator (see Phase I)

'A;ﬂﬁclams=collect1ng;on the screen wer

counted and measured,,_ﬁ»,‘H



2;' Pollﬁﬁing>céilectidn’of the.Pegéfgeh'Qrab samples, thé'm
hydraulic escalator was used to harvest the larger clams in therﬁ
half-acre plot; During harvest a 1/4 inch mesh belt was used on
the escalator to facilitate collection of the smaller individuals. :
One year laterithe entire process was repeated aﬁd changes noted.

3. A basic aspect of this recruitment study was that the
half-acre plot was harvested prior to the soft clam setting seascn.
That is, it was harvested in late fall prior to the setting season
which occurred in the October through May period.

4. Gpowth of soft clams in the York River at Gloucester -
Point was studied in sediment-filled boxes over a three-year
period. Clams for this study came from a natural strike which
occurred in the intertidal area each year. Swall clams ranging
from abuut 3 to 25 mm (1/1C tc 1 inch) were sieved from the
sediments, ﬁumbered, measured, weighed, and the clams were.

placed in screened sediment-filled boxes which rested on the
bottom. Growth of each lot was measured-twice each year during

the period from 1968 to 1970.

3. CGrowth of Soft Clams o
Five groups of soft clams were studied (Table 55 Two"u
groups (5~and SA) 5pawned durlng the 1966-67 season were placed
in the York River in May 1967 Inltlal 1ength was 20.8 mm (about

 7/8 1nch) One year later mean 1engths ranged from 42 to 44 mm

'”%lf;j(about l 3/5 1nches) By May 1969 \thlrd year) mean sizes were

’f_fSl and 50 mm (2 1nche° ﬁIn lay 1970, mean. 51ze of both groups




Table 5

Data on growth of soft clams Mya arenaria in boxes at Gloucester
Point, Va. Mortality is shown as the per cent dead since the
: last examination.

Lot 5
1967 1967 1968 1968 19269 1969 1970
May  Nov  Apr Oct May  Nov May

Winter-Spring 1966-67 set

X length mm 20.8 “—44.2 46.8 52.1 56.2

58.1
X weight g 1.7 oo 13.4 0 16.5 0 25.9 31.2 37.1
Number alive _ 100 88 79 67 56 56
%. mortality during pericd 12 10 - 15 16 0]
Lot 5A
1967 1968 1968 1969 1969 1970
May Apr Oct May  Nov May
(o Winter-Spring 1966-67 set
X length mm 20.8 2.3 45.5 51.3 Cc.S 82.0
X welght g 1.7 12.1 15.7 22.8 25.3 30.5
Number alive 100 44 35 35 35 35
% mortality during period 56 20 0 0 0
Lot 6

1968 1968 1969 1969 1970
Apr Nov May Nov May

Wlnter-Sprlng 1967-68 set

X 1ength mm - 13.3 28.9 47. 5 53.0 57.8
R Number alive ~ 205 43 41 23 23
- % mortality during period 79 . 5 44 0

R Lot 7

1969 1969 1970
May Nov  HMay

- Winter-Spring 1968-69 set




Table 5 contihued

Winter-Spring 1968-69 set

% length mm

X weight g

Number alive

o mortality during periocd

1969 1969 1970
May Nov  May

21.8 42.9 50.9

9.2 19.4
127 103 101
19 . 2

Lot 8




Lot'6ﬁs§éWﬁéd‘iﬁ tﬁévlgéf:GB séason grew more rapidly'than
the two preced&ng groupé. Its;initial mean length was only 13 mm
in April 1968‘(about 1/2 inch) but by Bpril 1969 it reached 48 mm
(1 9/10 inéhés).. By May 1970 (third year) mean length was 58 mm ,'H N
(2 3/10 inchéé); | .
The most rapid growth of all was shown by lots 7 and 8 which
came from the 1968-69 set. These were placed in the York River in
— __May 1969 with mean lengths of 20.3 and 21 8 mm. One year later

— T

mean lengths ranged from 50.9 to 5 .3 mm (about :anhaS‘)**————~~—~—-—~______~____~

The preceding data show vargablllty in growth between years
and it is not known if this reflects experimental conditions or

variability due to differences in food, etc., between the years:

Data on mortality in the present study are only indicative
of conditions in the field. However, certain trends are indicated
in Table 5. It is suggested that mortalities are initially high
when clams are small. Also indicated is a higher mortalitx’during

the warmer months. Mortality during the’ colder months appears low

and_ranged‘from 0 to 15%.

. S. 1ConéiﬁsionS‘Rélated fduGrowth

Analy31s oF the data shows that soft clams in our study '
area rcached a mean length of from l 3/5 to 2 1nches oneg’ year e

§~‘after the end of the settlng season. ThlS would be an average




periddléf;ééoﬁé'lS moﬁths;vahé féte 6fvgréwth fbuhd_inffﬁi§ 
study appears to be aboﬁt the same for the Solomons Island,
Maryland, since it was reported that soft clams grow to about
2 inches in length in about 18 months (Manning and Dunnington,
1955).

In respect to commercial production, soft clams are saleable
at 2 inches. Consequently, if growth in trays is typical of

natural bottoms, a crop might be harvested on productive ground

"and-pribrlto’the spawning season, the hydraulic dredge was operated

every twd yearss o T

J— B e —— .

6. Repopulation of EiDredged Soft Clam Area

The recruitment study for soft clams was conducted at Morattico

Bar in the upper Rappahannock River. In this area three half-acre

-plots were established {(scatlons 17, 31, 32) (Fig. 1). “he bottom

was %Egﬁ sand with much Eﬁried oyster shell 2 or 3 inches below
the surface.

A. In 1968 two half-acre plots were established (#1 and a
control).’ Initial studies consisted of a Petersen grab study
for juvenileé on March 19 and 20, 1968 (Table 1). On the test
area (plot #1) 23 grabs collected 101 small soft élams or 66/sq. yd.
.In the‘contrbl (a) 48 grabs obtained 860 soft clams (286/sq. yd,3
(Table 1). Clams obtained with the grab were small with an average
size of S.4 mm and:had been spawned during the 1967-68 season.

' Six months after collection of the samples in September 1968




on the test plot. A fotélvof‘37,8 ﬁﬁsheis éf ébft éiégé%waQ;
harvested in 7.4 hours (coll. no. 17, Table 4). Clams were about
2 inches ldng-(commercial size) and counted 833 per bushel. The
juveniles noted the preceding spring were not collected in any
abundance. Tt is probable that they passed through the‘mésh of

the belt on the escalator.

B. 19689--The same two half-acre plots were studied for

=———————=recruitment in 1969. On June 25, 1969,. plot 1 which had been

harvested the preceding year had a very low densi%§w55-juvéﬁii§§“”“*

spawned the preceding winter. Forty grabs with the Petersen
dredge collected only 6 juveniles (2/sq. yd). On June 26, 1967,
the control (plot 1) also showed a large decrease over the
previous year and in 24 grabs only 14 small clams were collected
(2.5/s5q. yd.).

After the Petersen grab samples were collected, plot 1 was

.harvested in July 1969 (coll. no. 31) with the hydréulic

escalator (Table 4). A total of 3.3 bushels of soft clams was
collected in 6.3 hours. Clams were all small and “counted"
1,550 per bushel (Table 4). The large number of small clams is
thoﬁght to fépresent those sampled with the Petersen'grabrthé
previous yééf. | |

An aﬁéa adjacent tc plot 1 (coll. mno. 325 which had never
been hafvgéted was harvested on September 10 and 12.8 bushels of

commercial soft clams were taken in 12.8 hours.

" Conclusion: iﬁéfvéét”of théwéoftﬁﬁlotS‘did not;result in an

etover the control area.’




-'PPHASE ITI--EFFECTS OF HYDRAULIC DREDGING ON SUBSTRATE AND ON

‘to depths oF materlal“deposiced‘ t arjln"3d15tanceskfr0m the»place

ST ADJACENT BOTTOMS.

_Effects of the hydrau11c escalator dredgeiwefe”evaiuefe&ciﬁ
four detailed studies. One was conducted in the lower York using
a hard clam head, two in the lower James with the hard clam head,
and one in the upper Rappahannock with the soft clam head. Bottom
substrate at each station was sand with a small quantity of silt-
clay.

The.general plan of each study was similar and has been

— e

. - - w e
‘described—in previous reports. A review w1ll be glven, ﬁowevé?““**-—

of the important points. At each station a half-acre plot was

outlined with stakes. Divers placed small square wooden pegs inuﬂ;k
the bottom leading away from each of the four sides eEWlO~foot AAAAAAA
intervals for 100 feet and then at 50-foot intervals. Each peg
was driven into the bottom so that exactly 2 inches projected
above the sedimeﬁt surface. |

After placing pegs in position, cores of the bottom sediment
were collected by divers in four locations inside each test plot
and at varying distances along each of the four rows of pegs.
After these preliminary preparations, the hydraulic dredge was
operated in each plot until nearlv al lAClame‘we;e hefvested.
After dredgﬂng was completed, dlvers agaln measured dlstance from
the top of each peg to the sedlment qurface° Bottom cores were
collected agaln in the same locatlcns as theyrwere prlor to

dredqlng.

7Deta¢ls of all sedlment studlee have been analyzed in respect




Clm

ey SEL A

- where the dredge was épéféﬁed;'“Sediment cores on all plots have
yet to be analyZed.

Operation of a hydraulic dredge changes the appearénce and

texture of the bottom. Aquatic plants, such as Zostera (eelgrass),

are uprooted. Invertebrate "holes" are eliminated and the per
cent composition of bottom deposits is modified. Shallow trenches |
are left in the dredged area 6-8 inches deep. These tend to fill

- _in in a month or two, leaving a smooth bottom.

w—_w__Changggwgghper cent ccmp051t10n Ofyfﬁéubﬁftﬁﬁhdf@—ﬁh@Wﬂ~ﬁDLh~_Anﬁ_mk_“__ﬁﬁu

the Morattico test area in Tables 6, 7, 8 and S. PPLOD to
escalation the test area showed a mean of 2.4% silt-clays, while
a nearby control area showed a mean of 2.0%. After escalation

the silt-clay fraction inside the escalated area was only 0.6%.

-~M~«m«wumThiéfihfiuegggwdid‘n0t~extend far from the test area. Seventy-
five feet from the escalated area the pre-hérvest silt-cléy
content had a mean of 3.1%, while the post-dredging content was
2.9%. At 150 feet, the pre- and post-escalation mean values for
silt-clay were 2.2 and 2.0, respectively. It was concluded that
beyond 75 feet there was measurable change in the charactereof
bottom sedlments. |

| A major 1nfluence of dredglnq is that burled shells are -

rvbrought to the surface.' Prequen*ly, bottoms which appeared to be

smooth sand were changed by‘escalation so that up to 20% of the

:bottbm‘was covered by'éheil. In many lOC&lltleS thlS effect

nmlght be con51dered beneflclal..

1: Measuremenus of uantltlea of sedzments depo 1f?d;iﬁ*th¢~t33t.
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Table 6

Morattico Flats Experimental Area
The Effects of the Escalator Harvester

Control ‘ Test Area
Prior to harvest After harvest
Cores % silt-clay % sand % silc-clay % sand %, silt-clay % sand
1 ' 2.9 97.1 1.3 S8.7 0.8 938.2
2 2.2 97.8 ‘ 1.8 98.2 0.3 99.7
3 1.6 98.4 4.2 95.8 ' 0.4 99.6
a 0.6 99.4 2.1 97.9 0.8 99.2 o
5 0.7 99.3 '
6 B 1.9 . 98.1
7 83 %67 |
‘8 2.8 - 97.2 é
X = 2.0  X=24 X =0.6
Range 0.6-3.3 'Range 1.3-4.2 Range 0.3-0.8
| ;
Data are based upon anélysis of é—inch éﬁres. |




Morattico Flats Experimental Area
“The Effects of the Escalator Harvester

Table 7

Analysis of sand Fraction

Tbtél‘dfy“weight of

sand fraction (gms)

%

%.

%
%
=74
/o

on
on
on
on
on

1000 micron screen
500 micron screen
250 micron screen
125 micron screen
63 micren screen

Pre-harvest

Total dry weight of
sand fraction (gms)

%
%
%

- ;.%,.

%

on

on.

on

on:
on

1000 micron screen
500 micron screen
250 micron screen
125 micron screen

Core 1 Core 2 Core 3 Core 4
66.61 61.9C . 49.93 64.32
7.3 118.0 10.8 7.5
28.5 29.3 27.5 30.5
45,2 39.6 43.5 44.8
17.5 12.4 17.7 16.9
0.5 0.3 0.4 0.4
Post-harvest
Core 1 Core 2 Core 3 Core 4
48.63 68.28 46 .66 ' 64.03
7.2 21.4 16.2 13.9
28.3 26.8 29.9 28.5
47.3 37.5 41.4 41.6
16.7 13.7 -12.5 15.2
0.5 0.7 0.3 0.5

63 micron screen
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Table 8

Morattico Flats Experimental Area

The Effects of the Escalator Harvester

Post-harvest

% silt-clay

w
el

- 75 feet outside tést area

Pre-harvest

Transect % silt-clay % sand

Upriver 4.1 85.9

Bgﬁnrlwcfgw 1.7 oz 2

Inshore 3.2 96.8

Offshore 3.5 86.5
X = 3.1

% sand

96.5

9.7

97.7

97.4




Transect

Upriver
Downriver
Inshore

Offshore

Table 9

Morattico Flats Experimental Area

150 feet outside test area

e P.re __-h—arve S t

% silt-clay

®i

[l

.7

2.

2

% sand

96.3

98.7

97.9

. 98.4

The Effects of the Escalator Harvester

Post~harvest

% silt-clay

W

x|

.7

2‘0

% sand -

97.

99.

96.4

98.

3

6

7
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%égiéépid:gii,le‘and 13; ;Még§ufable'quantities of sedimentsA
weré“depositediup fo 75{feet from the edges of the dredged areas.

- There was, however, no measurable accumulation 75 feet or more
from the plots. Accumulations of up to 1 inch'around the sediment
stakes were oc?aéionally observed within the first 75 feet of eadh”’
transect. However, even in this zone quantities deposited'weréw
frequently not measurable. Shells dredged from the plot were
also occasionally observed within the first 50 feet.

Beyond 75 feet, measurements often—showed 0 accumulation... .

Measurements showing a loss of up to 3/4 inch of sediment were about
as frequent as those showing a similar accumulation. Divers
swimming over the bottom in the areas of the sediment stakes oo e

observed small sand ridges or ripples 3 to 4 inches from crest

)

to crest and up to 1 1/2 dinches high. These ripples are commonly

found on any sandy area subject to currents. They are constantly

being formed or eroded and may appear or disappear in any one spot

in a matter of hours.

Oysters located at 75 to 150 feet from the dredged area were

not injured or covered by the action of the hydraulic dredge.

. Conclusions -

Deposition of sand about the éfﬁkéggbéyoﬁdflOO feet in this
study Was thought to be due to naturai:éffétté"of the current.
It was concluded that 100 feet was a reasonable limit to set

. for detectable’influencefof dredging by a hydraulic escalator on




?;;Table 10

i Morattico Test Area

Accumulation and erosion of sediment (in inches) around test stakes
immediately after harvest. Plot last harvested 23 September 1968.
" Measurements made 25 September 1968; two measurements at each stake.

Distance from Test
test area (ft) Upriver Downriver Inshore Of fshore
0 1, 3/4 /8 , O 1/16, © 1/8, 1/8
10 ~ i/, 6 o ; 0——f——0 —  =1/8 0 - ———
.20 i/8, O 0o , O ‘—1/8 , O o , 38/8 .
30 -5/8, -3/8 0o , O 0o , O ©1/16, 1/2 '
40 -3/8, -7/8 O , O o , 3/8 0, O
50 -1/8, 3/8 0o , 1/8 -1, 0 0 , O
| A0 /8, 0O o, 1/8 -3/8 , -3/8 a/8, O
70 : 1/4, 0O o , -1 0 , O 0 , O
80 -1/2, M o , 0 o , O .0, 3/8
90 0o , M c , © 1/4 , -1/2 0 , O
100 -3/4, 0 /8, © -5/8 , -3/8 -1/4, O
140 ’ 0o , 1/8 /8 , 1/8 -1/8 , -1/2 1/8, 0
150 -~ 1/16, O o , 1/4 —1/4_, 0 o, 0
160 : 3/4, 0 1/16, 'i/lé; 1/16, -1/4 —1'1/2, -1/8

One hundred oysters at 75 feet on each transecb, none kllled all covered

. with thin film of sand 1/16 inch thick, except on downriver transect where
- - it was 1/32 inch thick.

_ Scattered trenches on plot 6 inches deep. Humps and scattered Mya and
-~ oyster shell on surface common all over plot. Shell extended 10 30 feet
' ;out51de plot

Contrql




Table 11

Hampton Roads Tes{ Plot NO g Hen

Accumulation and erosion of sediment (in inches) around stakes immediatély' i
after harvesting a half-acre plot. Area last harvested 29 July 1968. ‘
Measurements made 2 August 1968; two measurements at each stake.

-

Distance from

test area (ft) Upriver Downriver Inshore Offshore
0 3/8, -1/4 a/s, O o, -2 1/8, s
T 10 1/4, 1/4 12, 1/4 0o , 1/2 1/8, s
20 0,12 0,0 0, 0 1, 1/8
30 0, 0 0 , S Mgwwjm‘é' T o, 1/4
40 -1/2, 1/4 o , 1/4 0 , 0 ~1)2ﬂ 3/8
50 o , 1/2  1/16, 1/2  1/2, 1/4 0 , 0
Co 60 : 1/8, -3/8 M , 1/2 0 , 0 1/4, 1/8
/0 1/8, 0 /4, 1/4 178, 0 1/2, 1/2
80 0, o o, /4 1/4, © 0, 3/8
90 1/4, 0 0o, S 1/8, © 1/4, 0
100 o, 0 /8, 1/8  1/4, 1/8 0 ,0
150 o , 3/8 o , -7/8  3/8, 3/4 0 ,0

One hundréd oysters at 75 and 150 feet on all four transects; all normal
and slightly moved by predators; only slight film of sediment.

Scattered trenches on plot up to 4 inches deep. Bottom uniform sand and
-shell. No live clams on surface. Shells scattered 30 feet off plot.

Control: 03 0O; O; O.

8 z‘S@éil;LM,= Stake missing.




f,Table 12
Hampton Roads Test Plot No. 2

Accumulation and erosioh of sediment (in inches) around stakes immediately
; after narvesting a half-acre plot. Area last harvested 13 January 1969.
i Measurements made 15 January 1969; two measurements at each stake.

-

g Distance from

% test area (ft) Upriver Downriver Inshore Offshore

% 0 3/4 , 1/3 1, M 1, 11/8 1/16 , 1/4

§ 10 /8, 0 5/16," 1/4 -1/4 , 1/16  -3/16 , O

ﬂ .. 20 T1/8, 1/16 /4, 1/8  ~-1/2 , -3/8——=7/16 ,—=5/16"

; 30 1/16, 1/16 1/2 , 3/16 -3/8 , 1 -11/16, -1/2

z 40 1/16, -1/8 -1/16, O o , 1/8 -3/8 , M

| 50 -3/16, -3/16 1/8 , -11/8  3/8 , 3/16 3/16 , 1/8

é 60 -s/8 , 1/8 1/8 , -1/4 -9/16, 0 -7/16 , ©

§ 70 i, 0 -1/z , -3/16  -3/16, -5/16 o , -3/8

% 80 3/4 , -1/3 o, 1/8 1/4 , -3/16  -9/16 , O

| 90 | /2 , 3/4  -3/16, 0 -1/4 , 5/16  -11/8, -1
100 s/8 , -11/16  3/16, 1/4 -1, -1/2 -1/2 , -3/8
140 Mo, M M, M 5/16, O M, M
150 12 , -1/8  -1/4, -3/16  3/8, O  -1/4 , -3/16
160 - 1/2 ., -3/4 M, M -3/8 , 0 M , M

Shell dlStPlqued on’ surface in large patches inside half -acre plot;
10-15% coverage in some areas. Shells extended 10-20 feet outside piot.

Control: —1/2-'—9/16-,—1/4- 0.

"lepple marks on’ bottom 3 4 1nches crest to crest l o l/ 1nches deep
: out51de test squar v : :

?3Stake miss ng.




’ Yorktown Teét Areé
AcCumﬁlétion aﬁdrerosion of sediment (in inches) around test stakes
E immediately after harvesting a half-acre plot. Area last harvested
g ’ 1 July 1968. Measurements made 9 July 1968; two measurements at each
3 stake.
Distance from Test
test area (ft) Upriver Downriver Inshore Of fshore
0 0 , M -1/2 , O M, M 0o , 0
10 ————3/4, 3/8 3/16,.3/8 M , M  3/4, 3/8
200 ..M ,0 3/ 8/i6 8E,1 0,0
30 M , M 0 , O 6 ,0 0 ; 0
40 M , M 7/8 , 1/4 7/16, 0 0 , 0
.; 50 1/4, 1/16 0 ,0 0 ,0 0 , 0
( 60 1/8, O o ,0 o ,0 O ,0
70 0,0 0 ,0 /8,0 0 ,0
80 0 , 3/16 o, 1/2 »j 1/8 , 0O 0 , 0
§ 90 0 , 0 0 , O o ,0 | 0 , 0
100 0 , 0 0o ,0 /8,0 0 , 0

Oysters at 75 and 100 feet on inshore and upriver; oysters at 75 feet
on offshore transect; siltation about 1/64 inchj; no mortality.

Scattered trenches on plot about 6 inches deep. Eottom shell-sand;
no eelgrass Or burrows.

M = Stake miééiﬁg;'ﬁ




PHASE TV--RELATION BETWEEN BOTTOM TYPE AND OCCURRENCE OF SOFT
| CLAMS. :

Cores‘of sedimenf'have been collected at various stations
occupiled dufing Eﬁe soft clam study. At Morattico Bar in the
Rappahannock.River where soft clams were abundant (stations 17,

31, 32), the bottom contained from 97.1 té 98.7% sand (Table 7).

In the lower Rappahannock at Parrots Rock stations 19, 42, 43.and 44
where soft clams were also abundant, cores have not been analyzed
but"datg o]

btained-during. the survey also showed a firm sand bottom

. . . ' I ‘ e——
with a slight clay content. To date, soft clams have not been

found in a soft mud bottom.

Cores in the York River and the lower James have not been o

studied.




PHASE V--POPULATIONS OL HARD CLAMSHAND TIMB REQUIRED TO REPOPULATE
A DREDGED AREA. :

In this phase three aspects of the problem were’studied:
1) hard clam growth;YQ) distribution of juvenile arnd adult hard
clams; 3) how rapidly hard clams repopulate a dredged area. Aspects
of these have been discussed previously in'tﬁe last annual report.
The present discussion will attempt to summarize all data collected
pertinent to these points with the exception of material related

- to deep water hydraulic tow dredging.

1. Growth Study

Data for the estimation of hard clam (Mercenaria mercenaria)

growth in lcwer Chesapeake Bay were obtained by two methods.

First, grocups of hard clams, each containing specimens from the
smallest size practical for marking through the larger sizes
(approximately 30 to S0 mm), were measured, code-marked and planted
in the substrate at several locations. Secondly, juveniles spawned
at this laboratory and too small to be marked were kept in

sediment trays which were placed in the York River adjacent to the
laboratory.

Analysis of méan.length data of the labOratory‘Spawned hard
clams (Table 14) after one year's growth 1nd1cabed a olgnlflcant}
dlfference (Table 15) Multlple mean ana1y51s by the method of
Scheffe (1959) 1nd1cated differences in growth among years but

'not between average lengths of trays groups in a- glven year, If

ﬂ;'lt is assumed*'wfffi”f“ f,.u' } f_‘are nat 'ally occurrlng




: Table 14
Mean lengths (mm)”of one-year-old hard clams grown in sédiment trays at
Gloucester Point, Va. Years observed: 1967-68 (trays A and B);

o +1968-69 (trays C and D); and 1969-70 (tray E).

1967-68 1968-69  1969-70
A B C D E Totals
18 200 12 30 123 383
length 9.3 8.6 10.8 1.7 7.8 8.7
6.5 3.9 1.5 6.2 | . 2.8 4.9
6.8-8.7 8.0-9.4




:l Tablekls

= -44_ va‘.”

Analysis of variance of first year's growth of
hard clams in experimental tray plantings.
1967-68, 1968-69 and 1969-70.

Years observed:

Among years 2
Within years 380
Total 382

MS P

S8 —
418.84 209.42
 55.25%
1440.45 3.79
1859.29

% Tndicates significance at the 99 per cent confidence level.




enVifbnﬁeﬁtéi'céhdiﬁiéﬁs:éffecting growth, the overall ﬁéanv

length (8.7 mﬁ}vis’fﬁe best estimate of the length of one-yeaf-olds

for an ﬁaverage" growing year in the Gloucester Point area.
Two-year-old hard clams attained an average size of 25.9 mm

(Table 16). The data appear similar to those of one-year-olds,

i.e., there is a larger difference between years than between

trays in a given year. This apparent difference, however, cannot

be statistically substantiated (Table 17).

Presently, daéé obtained'from two plantings of clams in the o
lower James River at Hampton Roads and from éingle plantihgs in
the lower York River in the vicinities of Yorktown and Gloucester
Point have been analyzed with respect to growth. Each group was
arbitrarily divided into 5 mm length intervals, except for the
extreme sizes which required»larger.ihtervais to increage
representation. The averéée increment in growth for each intervalv
was, of course, obtained by differences one year after planting.
Haskin (1954), using per cent incfement in weight as an estimator
of growth, constructed relative growth curves similar to Figure 2A
for areas along the New‘Jersey coast. From these curves and
knowledge of one-;and tWouyear-old>weights of laﬁoratory spawned
clams, he’cohstruéted'éumu]ative Ebefﬁ;éurvés férwéaéh”pléhting-
area. . The per cent 1ncrease 1n growth is predlcted from the
_Y-axls aL ‘the polnt where the e value (present 51ze) 1ntercepts
- the free_hand curvea When the average ‘size of one age c]ass is

'“:known and the tlm__lnterval 1s one year, the c kulatlve curve is



Table 16

Mean lerigth (mm) of two-year-old hard clams grown in sediment

trays at Gloucester Point, Va. Years observed:
| 1968-69 (tray A) and_l969—70 (trays C and D).

1968-69 1969-70 |
A c f

D Totqls

j

No. clams - 1% 13 59 53

~Mean length - - 28.6 25.3 24.8 25.9

Variance 78.2 37.7 27.9 . 44.4

i

‘Confidence interval (.95) 23.7-33.5 21.4-29.2  22.8-26.8 23.8-28.0

|




Table 17

Analysis of variance .of second year's growth of hard
clams in experimental tray plantings. Years
observed: 1968-69 and 1969-70.

~ Source df S MS —T
Between years 1 147.95 147.95
'3.48
Within years 54 2292.03 42.44

Total - 55 2439.98




LENGTH (mm)

O i l l T
"0 20 40 60 80
INITIAL MEAN SIZE (mm)
B
80 A
e
o
e
. @
40 o

20-

@




uﬁLhe;growth curve

 from the Hampton ands'l968z69 growuh 1ncrem nts
'the cssumptﬁon that a hard cldm aL Lbe end ox

.
.

growth is about 40 mm.

The above'methcd, however is not considered appl

this present study. The average size of hard clams of

k(laboratbrykspawnéd) has been estimated for only

Point area. Varying environmental conditions in

Bay region prohibit assuming homogensous growth.

A Walford "transformation® (Walford, 1946),

Lirder (1953), was utilized in this analysis. Linearxrébrégeﬁ%at;on i

o; the orowth rate of each group of hard clams was obtained”

at time 't! against length at.time 't &

clam (Figure 3). 1B strong degres of mutudl 1
relationship is suggested by the high correlation coefficients (r).

obtained. The slope (k) of each reg sion line is an estlmate of ,ﬁ_ i

Cx=eX

_ where 'K"ésledteo the average rate of length increment@(RidkeP,~+~m

IJJ8§' An estimate ofaverage-maximum-length, generallyhreferred

to as asymptotic length (L<#), can be calculated from the Y-ax1s

intercept. The latter can be equated to Le= (1-k). Thé yalues:

necessary for the solution are obtained from thé esti%$ﬁ§§ ;iné? ~

in which: |
Y = a -+ RX

where 'X' and 'Y' are length at time 't' and 't + 1%
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Figure 3.. A Walford transformation of growth data for marked
e - - hard clams after. one year's growth in the lower
© 7 James River (A and B) and the lower York River
.. (C and D). :



i’k}védﬁéléfthé éiébéféff%ﬂévwalford lihé énd ’af'is the ?—}kgé”f;'; 
:infercept. ’Thefeforé: |

I,oa':ia/(l-k) " ' ‘ .
Walford alsd shbﬁéa that'asymptotlc size may be estimated from
the intercept of the fegression line and a-line drawn at 45°
threough the zero point.

Analysis of covariance indicated no significant difference

in the growth patterns of twe experimental groups in the Hampton

Roadé area in 1968-69 (Table 18). These data wcre thevpror@

combined. ~Analysis of the Hampton Roads, Yorktown and Gloucester
Point data indicated a significant difference amdng the Walford
lines (Table 19). Accordingly, treatment (group) means were again
contrasted by the multiple mean method of Scheffe. The results
indicated no Jdiflerence between Yorktown and Gloucester 7
plantings but their growth was significantly different than that
exhibited at Hampfon Roads. The lower York River data were also
combined and the common regression for it and the lower James River
are, respectively:
Y = 17.581 + 0.782 X

and

Y

il

220375 + 0.717 X
where in both cases ’X' 'Y’ b' and ’a are as eyplalned above.
These pegresswon llnes 1rd1cate thekrate of rowth 1ncrement

¢S] to be appvox1mately l 4 times faoter in Lhe lowew James Rlver

k%f?than 1n the’ Jower Yofk Rlver (Table 20) f'The Dredlcted size of




Table 18

Analysis of covariance of growth increments between two experimental
lantings of hard clams at Hampton Roads, Va. Year opserved: 18968-69.

I

i

N-L < %2 Sxy £y2 f ss n-2 g

ﬁ‘fﬁssé 1" 84522.10  60833.75  A9587.65  5803.34 367 15,81

‘ 5§;;130 o 24393.14  17767.70  15215.54 ; 2273.74 129 17.62

© Pooled 8077.08 49 16.28

Reg. Coeff. 142 1 1.42

- Common 498  108915.24  78601.44  64803.23  8078.50 497 ' 16.25

. Adjusted | 38.41 1 38.41
. Total | 499 115365.83  82744.40  G7464.08  8116.91 498

Comparison of slopes: F = 0.09
Comparison of elevations: F = 2.36
|
H

i
%
il
|
’i
i
{

|




Table 19

alysis of covariance of adult hard clam jyrowth increments among Hampton Roads,

'_,5ﬁr;¥9r%;own’ and Gloucester Point plantings. Year observed: 19t8-69.
R\ 5 x° EXy =y° S5 N-2 NS
r “§  155 40975.28 31408.32 25284.68 | 1209.61 154 - 7.85
“1§@¢§3t§n Ppin£f§:;116 28047.03 22567.67 19090.20 § ; 931.43 115 .10
mpton Roads | 499 115365.85 82744.43 67464.13 EE 8116.94 498 16.30
| ';g } 10257.98 767 -  13.37
| L | 205.38 2 102.69
770 184388.18  136720.42  111839.01 loass.ss 768 1a.el
% | rfg 190.30 2 95.15

772 184555.22  186751.91  111984.22 | 10653.65 771

Comparison of slopes: F = 15.35%

E Comparison of elevations: F = 13.99%




e Table 20

Estimated growth parameters of’the Walford
transformation for experimental hard clam
plantings in the ldwer James and York rivers,

Ratio
Lo k K (K3/Kg) =
377y :
James River 79.9 0.717 0.33

1.375:1

Yyork River 80.8 0.782 0.24




the Gloucester Point region, is‘about"lQ mm. Cumulative growth

curves (Pigure 4) wefe éonstruéted by substitﬁtihg one-year-old
size into the appropriate regression equation to obtain an estimate
of the size of two-year-olds; the latter estimate was then entered
to estimate:thfée&yearmold size, and so on. These estimates with
respect to age may also be made from the graphic display of the
regression line (Figure S)

- i

Analysis of data presented in Figures 4 and 5 gives the following

o data for grcwth in the lower York and lower James rivers:

Length (mm)

—ear James York
1 12.0 8.7
5 31.0 24.4
3 44,6 36.6
2 54.3 46.2
5 61.3 53.7
: £5.3 52.5
5 70.0 64.2

Walford (1946) states that his method may be used to distinguish
between races which have different growth patterns. It dis tehpting
to draw such a conclusion in this present case since the estimated
values of "K' and 'L ' are different. However, caution must be
exercized because adult growth is based on one year's observation
and tray stﬁdies indicate that yearly gpowth patterns may vary.
Obéervations.are needad for a number of successive years to obtain
an estiﬁéte ;f the "a§erage growth rate." . Continued observations
would deteét:any trend in growth rate change, reflecting, of course,

environmental changes. The value of the above analysis, besides .

giving an initial estimate of growth, is in demonstrating the

“Walford transformation to hard clams. This
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for marked hard clams after one year's growth in the
- 21 er James Rﬂ er (A) and the lower York Rlver (B)




871m1ﬂaL@S the subject1v1ty or free hand curve drawmﬂg and permLts il

relutlvely asy~sLatlst1cal llnear comparlsons.

Conclusions for Growth

1. GCrowth of hard élams is variable from one river to another
Wwith the fastest rate in the lower James River.

2. 1In Virginia clams reach saleable size as littlenecks when
they range from 48 to 62 mm (1 9/10 to‘Z 2/5 inches) in length.
That is, clams will be.saleable from the Hampteon Roads between
their third-and—Foueth year. 1In the York they will be first ™

saleable between th iy fourth and fifth year.

2. Distributicn of Hard Clams in Virginia

Over fifty stations have been occupiad by the hydraulic
escalator during the hawvd clam study. All stations reported in

this section were made with the hydraulic escalator in shallow

water within half-acre plots as outlined in Phase I for the soft

clam study. That is, areas were surveyed for juveniles with the

[a3]
jdt

Petersen grab and also f:tb the hvdwaullc escalator.

4Distribution’of Juvehiles;—Durinq the Petersen grab study for

juvenile SOLt clamg reporfed in Phase I, obseTvatlona were qlso

@de for jdve' hard clams.

Growtb studles preseﬁued in the precedlng aectlon show that

hard clams reauh a size of about 12 mm when one year old and from

!24 to 31 o when about tw years old.A In tbe presen*_study any

1ndiv1duai,1ﬁs”r-‘ 11 wmmlong was ﬂlassed as afjuvenlle. ‘As'in



the sthay conducLed on soft clams (Phase I), the Petersen gvab )

was used to obtain juvenlle hard clams. However, in respect to

hard clams, this gear collected both juveniles and adults. Studies
with the Pctersen orab covered the York and the: lower James and

from 1968 to 1970. Preliminary results are reported in the last
annual report but the entire program including unreported information
is included here.

During the Peteroen grab study, 57 lafge adult clams were

collected but only 11 1nd1v1duals less than 15 mm long 1n most 7

instances number collected was zero. Maximum density was less
than 1/sq. yd. (Table 1).

Conclusion for Juveniles--Density of juvenile clams was low in

all areas samplad. It was concluded that rates of recruitment or

ainnual set wer It wa

N — - PR IO Tt F L~ 3 Ay
LOW LU Wa3 4.30 concludaed that if concentrations

[l

of juveniles noted in this study were typical, concentrations of

[

adults were the result of a slow accurulation over a periocd of years.

Distribution of Large Hard Clams--The distribution of large hard

clams has been studied since the start of~the project in 1967 and’
a summary of-the distribufion in deep"water was given in the last
anndai report. "hls report summarwzes dlstributlon to date in- |
shallow water as 1nchated by surveys w1+h the hydraul1c escalator.

~

In the ‘York Rl»er hard clams were preoent from the mouth

'abouu one- thlrd of the toLal dlstance upriver in the vicinity of

Camp Peary_(GO) (Plg l) ] Wlthln thls range they were captured

by the dreuge in commerc1a quantltles‘at scattered locatlonS‘




,;ffem Greeﬁyéeint'CSfjfto_ehevmoﬁth‘egifhe river.yhceteﬂ veried freﬁ‘
0.3 to 3.5 bushe1s perﬁﬁour fo“ the first two hours with eaeh barlkk
;,contalnLng from aDOUt 9Ob to 320 claws per bushel (Table 21). Avefage
length varled from about 2 1/2<to 3 1/2 inches. Length varied Wlth the"
station. Clams under 50 mm (about 2 inches) were scarce at Goodwin
Island (49), Yorktown (19), and VIS (23). The smaller sizes, how-
ever, were relatively more numerous at Sandy Point (25) and Green
Point (56) (Figures 6 and 7).
. ___Total numbers’ef bushels of clams per acre in the York were R —
measured threugh October 1969 with about 48.2 bushels/acre at York-
town (44). There was a change in sarpling procedure in January 1970 I

and density has not been calculated. However, estimates indicate that

as many as 100 bushels per acre may occur in the vicinity of Ellen

A
y

C’)

Isiand {45, 46, 47, 4£3).

In the lower James River clams occurred in commercial quantities

at Hampton Bar and at Mansemond Ridge. Catch per hour for the plots

ranged from 3.

m

to S.7 bushels/hour. Number of clams per bushel
ranged from 265 to 354 per bushel. Clams averaged from 2 1/2 to
31/2 inehes in lenath. However, at Nansemond Ridge (21) and Hampton
’Roads (18) 51ve¢‘under 2 1nches were present (P1gure 7) In respect
to small clams at Sandy P01nt (25) and Nansemond Ri idge (21), the

.+~ question of dwarflng must be considered.

Concluqlons

More studles are needed to establlsh dlstrlbutlon over wider

However, hardrclams arefavalldble and_may beﬂtaken by the

hydrauilc escalator in commercial quantities in’ the_lower York and
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Estimaféé 6f poSsible §foés‘returﬁs are possible from the
preseﬁf daté} Assumingvé éétch of 3.6 bushels/hour with counts
of 354 clamégper bushel in the lower James, calculations show the
escalator would capture 1,274 clams/hour (3/6 x 354) or 1,274 x 8 =
10,192 clams;iﬁ an 8-hour day. At 2¢ each, this would be a gross

of $203 per day.

3. Determine How Rapidly Hard Clams Will Repopulate
A Dred Nalal.

As outlined fér soft clams in Phase II, it is necessary to
determine how rapidly an area will become repopulated after an
existing crop is removed. This-will depend on annual set, the
rate of growth and mortality. A second aspect 1s: Will the
cperation of a hudranlic dredge resnlt in an increase in set of
hard clams the following year?

Two aspects of this problem have been discussed and preliminary
answers are possible. |

1. BAnnual set is very light in the loqations investigated
to date.

2. It will take about 4 or 5 yearo in the James and Yofk;
respectlvel/, for cTamS to grow large enouch to be sold commer01a11y.
| 3. MODLalaty data have been collectcd Dut are not presentpd
in this report. However, results 1ndlcafe that once hard clams
réach a sizé of 12 mm,;méffality is ve'ryj’low°

~The remaining questibn is related‘ﬁo,effect of the escalator

Qﬁfsét;duringithe follbﬁiﬁgTYégp::




The ba81c de81gnfof¢stud1ee to test effects of the escalator
ion set the followlng vear was prev1ouslj outlined but will be
» repeated for'clarity,
Half-acre plets'were established in the lower York River and
populations estimated as outlined in Phase-II with a Petersen grab
% and the hydraulic escalator. A basic difference from soft clam
vStUOLeS was that plots were sampled and escalated in early spring

4

since hard clams spawn during June and early July. Two areas were

utudxed in the aspect of the otudy, one at Yorktown (19) and the

second at Glouce ter Point (25) (Flg. 1.

i. Yorkteown hard clam area, York River, Va. (Fig. 1, 19-42).

The Yorktown test area was located about 1 mile downriver from
Yorktcown on an old oyster growing area. The bofttom was sand or
firm mud-sand with oyster'sheil buried 2 or 3 inches below the
surface. Tt was just outside an eelgrass zone. Depth varied
from 6 to 12 feet MIW. 4

A. 1968--Three half-acre plots ware studied in this area
which are designated as plots 1, 3 and 5. 'The hydraulic escalator
was used to remove nearly all the larger clams from plot 1 between
the'datee of 5 to 17 June. :This was‘pfior-to the spawning periocd.

uTotal catch was appvox1maeel/ 15 bushels durlng 12 hours. Clams
were all large, averaglng about 75 T~ (3 1nches) long. Pew; if any,

- were 2 1nches or smaller 1n length

~Q;Plot 5, coll. no. 19 was harvested between 28 ‘June and

PlOd) ”;Total harvest was 5';:

in 6;hourst(Table 21)f' Clams'wewe

W bushe 1’5 S and 61am




Table 21

Catch per unit of effort of Verus mercenaria captured with an
escalator harvester in 1968, THLY and 1970 in various locations.

i Coll. - River and Month Depth Effort Total Catch Catech/bu/hr ¥ NO. X wt.
: No. Location and .~ (ft) (hrsh {(bu) in Total First bu. bu. (ibs.)
Year half-acre 2 hours
Lo Y-Yorktown #1 6/68 6-8 12.) 15 Le5
7. R-Morattico #1 3/68 7 7.3 0
 J-Hampton Bar #1 1/69 9 16.3 78.5 1.7 8.0 285 83.1
U¥-Yorktown #5 i 7/68 6 6.7 14.5 2.4 2.5 223 75,6 i
o J-Hampton Bar {#2 7/68 8 4.5 43%.8 9.7 9.5 265 . B2.0,
At J-Nansemond Ridge 2/69 8 6.9 21.5 3.6 6.0 354 f
. Y-CGoodwin Island #1 3/69  4-6 7.5 12.5 1.7 2.0 224
1. Y-Gloucester Point 3/69 6 9.7 17.0 1.9 3.0 218
cheYeGoodwin Island #2 3/69 4-6 2.0 3.7 1.8 1.8 223
- y-Sandy Point 4/69  4-6 1.0 0.7 0.7 0.9 255
v Y-Goodwin Island 4/69 3.5 3.4 0.9 0.9 255
. ES-Cobb Island #1 5/69 4.6 1.3 1.0 0.8 1.0 612
[ ES-Cobb Island #2 5/69 4 2.0 2.0 1.0 1.0 330
U ES-Terry's Ground 5/69 4 0.3 0.2 0.6
ES 0.3 0.5 0.7 304
Y-Yorktown #1 6/69 6-8 2.3 0.8 0.3
R-Morattico #1 7/69 7 6.3 0
R-Morattico #2 ' 3/69 10 12.3 0
R-Parrotts Island 3/69 6-8 12.7 0
R-Deep Hole Point ~ 8/69 4-8 4.0 0 :
- R-Deep Hole Point 8/69 4-8 2.3 22 Clams
R-Mecsquito Point 8/69 4.8 2.5 101 Ciams
R-Deltaville 3/69 4.8 1.0 46 Clams
R-Broad Creek 9/69 4.8 1.0 9 Clams
Y-Yorktown, adjacent 10/69 4 2.0 1.2 .6 0.6 236
Y-Yorktown, adjacent 10/69 6 2.0 2.3 1.2 1.2 206
Y-Yorktown #3 " 10/69 9 24.5 24,1 1.0 2.5 232

Procedure of sampling changed. Clams sampled in 12-foot -
circular path inside half-acre.




Table 21’continued

Y-Yorktown #1

River and. Month Depth Total Catch Catech/bu/hr X no. v v
Location and (bu) in Total bu. bu. (1bs.)
Year cirele : ST
-~ Y-Gains Podint 1/70 4 2.5 7.0 2.8 3.1 275
Y-Gains Point . 1/70 9 2.5 4.7 1.9 2.0 306
Y=Ellen Island - 2/70 4 5.0 10.0 2.0 i.8 220
- Y~-Ellen Island 2/70 9 6.4 17.6 2.8 3.5 298
.~ Y-Below AMOCO 2/70 4 2.0 0.5 0.3 0.3
- Y-Below AMOCO 2/70 9 5.5 3.4 0.6 0.4 205
/ Point 2/70 4 6.0 2.4 0.4 0.6 221
Y-Sandy Point. 2/70 9 0.8 8 Clams
Y-Queens Creek 2/70 4 1.5 192 Clams
1 Y-Queens Creek 3/70 9 3.5 134 Clams
.~ Y-Indian Field Creek 3/70 4 2.5 104 Clams
Y-Green Point 3/70 4 2.0 332 Clams
Y-Green Point 3/70 9 3.0 12.5 4.2 300
Y-Aberdeen Creek (Leigh's)3/70 14 2.0 144 Clams
Y-Camp Peary (Walker's) 3/70 4 2.5 1.7 0.7 335
Y-Camp Pecary (Walker's) 3/70 6 1.0 2 Clams
Y-Allmondsville Wharf 4/70 2.5 0
Y-Camp Peary (Leigh's) 4/70 4 0.5 0
Y-Camp Peary (Leigh's) 4/70 6 0.5 0
" Y-Bell Reck (dinshore) 5/70 -4 0.5 0
Y-Bell Rock (offshore) 5/70 4 0.5 0
Y.Ware Creek 5/70 4 0.5 0
Y-Skimino Creek 5/70 4 0.5 0
Y-Poropotank' {(inshore) 5/70 4 1.0 0
Y-Poropotank (offshore) 5/70 4 1.0 0
Y.Mt. Folly 5/70 4 0.5 0
Y-Yorktown #5 5/70 6 1.0 0.8 (205 clams)
Y-Gloucester Point 5/70 6 1.5 0.5 (88 clams)
5/70 6-8 . 1.0 0.2 (47 clams)
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than 25 ﬁ@ <1vinéh)'%g}§‘noé?colleé%éd;v’ : ‘ “

Petersen grab samples'were not taken on eithéf plot in
1968.

B. 1969--Plot 1 was investigated again on 4 and 6 June 1969
by taking 144 Petersen grab samples. There had been llttle, if any,
recruitment since the plot was harvested in 1268 since only one
small hard clam and one small soft clam were recovered in all the
samples (Table 1). Following the collecticn of samples with the
Petersen grab, the hydraulic escalator was‘again operated in the
half-acre plot (plot 1) batween 10-11 June for 2.8 hours. Total
catch was 0.8 bushel of large hard clams.

Plot 5 was not sampled in 19&9.

Oﬁ 5 June an adiacent halt-acre plot (3) was investigated as
a "control." At this location 56 samples with the Petersen grab
ccllected only 4 large hard cla No juvenile hard or soft clams
.were~obtained which had set during the preceding year (Table 1).
Afterwards the escalator was operated for 24.5 hours with a catch
. of 24.1 bushels.

C. 1970__Plot 1 was sampled for the second time in 1870
with a Petersen'grab on 21 May. In 100 Petersen grabs only 2 small
hard clams (O.S/gﬁ.‘yd,) spawned the pfeceding.§éab were colleéted
(Table l)Q bﬁélﬁﬁndred grabks on plot 1 on 19 May obtained 5
_juvenilé hard Cléms”(0h7/3q; vd.). Total lengths of the claﬁs

were 10, 8, 6 S,jS'mm. Small'soft clams-spawned the preceding

"'year were notfobtalned on elther plot. :PbIIOWing’éémﬁijng with

lot l was harvpsted for the thlrd year in succeu51on




: n'May.I Only 47 1argevhard clams were taken in 1 hour. On
plot 5 one hour of escal at“On resulted in 205 large clams. No |

small hard clams less than 25 mm (1 inch) long were taken by the

hydraulic dredge.

2. Gloucester Point hard clam area. : e

This aresa is located €00 feet downriver frem the short pier
at the Virginia Institute cf Marine Science. The bottom is 7 feet
deep MIW. The substrate is firm sand with an occasional patch of
eelgrass.

A. 19€2--Cne half.acre plot was harvested with a hydraulic
escalator during mid-March 1269 (coll. no. 23, Tabls 21). Sevénteen
bushels of clams were obtained iﬁ 9 hours of cperation. Clams were
all large. Petersen grab samples were not taken.

B. 1970--One year after the initial survey on 18 May, 100
Petersen grab samples were taken on this same plot. One hard clam
- 10 mm long (about 1/2 inch) spawned during the prévious year was
collected (0.2/s3q. yd.)‘(Table .

After the Petersen graks were collected in May 1970, the
escalator harvester was operated on the plot for 90 minutes. Only
88 large hard clams wére cbtained during this beriod (Table 215.

It was concluded that escalaticn on the plot did notkincrease
the set of hard clams during the follcwingvyear aﬁd that recruitment
on the Gloucester Poiﬁt'plot during 1969 was very iow, Calculations
‘similar to that for the Yorktde area Sﬁéw a per acre density of

» oung clams of 0. /sq. yd or about 968 per acre.»

:1Data from Lhe two ploLs permltued several conclu51ona.




‘1. Annuval loucester Point area was low. -

set 1n the G

2. "Working® the bottom with the hydraulic escalator did
‘not measurably increase the set of hard clams in the area.
3. The Yorktown area had slightly higher maximum rate of

recruitment with maxdimum annual set of hard clams being 0.7 clams/

sq. yd./year. Therefore, ma

s
pad

imum density on the sampling date was

3

square yards in one acre (4,840) x 0.7 or 3,388 juvenile clams per

acre.
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