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1973 Annual Summary

OYSTER SPATFALI, ON SHELLSTRINGS IN VIRGINIA RIVERS

By
Dexter Haven and Paul Kendall

Although oyster setting levels in most Virginia river systems are still
far below those which commonly occurred prior to 1960, the 1973 season marked
an improvement over the previous year when Tropical Storm Agnes raged through
the Chesapeake Bay region, creating adverse environmental conditions which were
largely responsible for the, lowest'setting levels on record. Data for 1972, as
well as for 1970 and 1971 are included in.this summary of the 1973 setting sea-
son for comparison.

Setting information is obtained through surveys conducted weekly by the
Virginia Institute of Marine Science (VIMS), with assistance by personnel of
the Virginia Marine Resources Comm1531on, from June through early Octcber.
Spat counts are made from- oyster shells strung on wire and suspended from stakes
at collecting areas on public and private beds.

Using the number of spat counted on shells during each week of the spawn-
ing season, it is possible to determine thée potential of a particular area for
receiving a strike and to predict the weeks when the strikes will occur. This
information is useful bécause shells planted just before the period of maximum
set bave the best chance of getting a good strike.

A moderate or heavy strike on shellstrings usually indicates that a signifi-
cant strike has also taken place on cultch of good quality. However, a good strike
on shellstrings in some locations’ may not always be accompanied by good spatfall on
shells on the natural bottom. Bottom shells are sometimes so fouled by other ma-
rine life that no room is left for small spat to attach. Even with a reasonable
spatfall, survival on the bottom in saltier waters may be extremely low due to pred-
ators such as screwborers, which kill many small oysters soon after attachment, and
blue crabs, which may eat the small spat.

The average number of spat which set in one week on the smooth side of 10
skells is tabulated. Set each week is arbitrarily rated as follows: fair, .1 to
1.0; moderate, 2 to 10; heavy, 1l to 100. 1In evaluating setting levels it should
be recognized that certain rivers such as the Rappahannock and Potomac have always
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been regions which have experienced a history of low setting levels. Other
areas, including the Corrotoman, James, Piankatank and Great Wicomico rivers,
typically have received a moderate set and often produce commercial quantities
of seed oysters.

The following summary shows that some areas of Virginia still receive fair
to moderate sets. Among these are the Piankatank River, Mobjack Bay area, the
lower York River, the lower James and the Seaside of Eastern Shore.

If shells are planted in these regions, it is important to plant just prior
to the advent of setting. If shells are planted too early, they may become so
fouled with marine organisms that larvae will not set. For further information
on setting seasons and time to plant shells, contact Dexter Haven, head of the
Department of Applied Biology at VIMS.

Inspectors of the Virginia Marine Resources Commission aided in this study
by changing shellstrings in many of the estuaries. Their assistance is grate-
fully acknowledged.

SUMMARY OF RIVER SYSTEMS

JAMES RIVER - The important public rocks in the James River which annually supply
over 75 percent of the seed planted in Virginia received only about 10 percent as
much set in 1973 as they did prior to 1960. 1In the early 1950's weekly sets as
high as 50-100 spat/shellface were commonly observed in the mid-section of the
system. The decline after 1960 is thought to be associated with MSX which has
reduced the brood stock in the lower r1ver. However, other factors such as pol-
lution have not been ruled out.

The 1973 setting season was no exception to the past series of "poor" years.
The limited set which did occur was highest downriver at the Tax Office, Hampton
Flats, Brown Shoals and Miles Watch House. In this region setting began in late
July and extended to early October. The peak set occurred in early to mid-Sep-
tember. Levels, however, were not high and a max1mum weekly figure of 9.0 spat/
shellface was observed at the Tax Office.

In the mid and upper parts of the James River seed area where most of the
seed is harvested there was almost no set. Here the maximum number recorded for
any week was only 0.3 spat/shellface.

The light sets at upriver stations were still higher than those observed in
the same area during 1972 when Tropical Storm Agnes adversely affected setting.
The sets in 1970 and 1971 were better at all stations than in 1973.

Studies conducted by VIMS since 1947 indicate that there has been about a
50 percent decline in density of seed oysters on the bottom in the lower James.
If the present trend of low setting continues for several years more, a serious
shortage of seed in this section will develop.

NANSEMOND RIVER - There was almost no set at thas three stations in the Nansemond
River in 1973. These low levels, which were similar to those observed in 1972,

{
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are in strong contrast to those observed in 1970 and 1971 when the peak sets were
rated moderate to heavy at Nansemond Ridge and light to heavy at the. upriver sta-
tions. The set in 1970.and 1971 began late in the season and extended through
September with a peak in mid-August. This pattern is typical of the system in
years when it receives a strike.

YORK RIVER - In the York the highest set in 1973 was in the lower river at VIMS
pier at Gloucester Point. Setting began in mid-August and extended to early
October with a moderate peak in mid-September of 7.4 qpat/shellface. Upriver
from VIMS there was almost no set recorded

The setting pattern and the abundance of set observed in 1973 were similar
to levels observed in 1970, 1971 and 1972. That is, the set occurred late in
the season (peaking in September) with the maximum occurring downriver at VIMS.

RAPPAHANNOCK RIVER - The Rappahannock has always been characterized by low setting
levels with populations of adult oysters being maintained by occasional years (10
to 15 years apart) when a moderate set occurs.

The 1973 set in the Rappahannock was typical as shown by four statlons lo-
cated in the lower river. Only two of the four showed any set at all and the
maximum observed was only 1.6 spat/shellface per week off Broad Creek.

The few spat recorded in the Rappahannock occurred late in the season in
September. An oxygen deficiency often develops in this system in summer, and
VIMS biologists believe that setting levels are associated with this.

~ MOBJACK BAY AREA - In this area in.1973 shellstrings were set out in the North
and East rivers. In both systems the peak set ranged from light in some areas
to heavy in others. Setting began in late June and lasted to early October.

The time of peak set varied. In the North River it occurred at the head of the
system in mid-July and was 2.1 spat/shellface per week; in the lower river it
reached 7.5 spat/shellface per week in late ARugust. - In the upriver section of
the East River the peak set of 7.3 spat/shelliface per week occurred during early
July. Downriver there were two periods of maximum set: one in mid-July and a
second in wid-September.

In geheral the 1973 set in the Mobjaek area was slightly lower than that
observed in 1972. :

NEW POINT COMFORT AREA - In this area the 1973 pattern of set in Pepper Creek,
Winter Harbor, Horn Harbor and Dyer Creek was about the same. Setting began

in early July and extended through early October. There were two periods of
peak setting: the first occurred in mid- July, a second of greater magnitude
occurred in mid-September. The peak sets in Pepper Creek and Winter Harbor
were rated as heavy. In Pepper Creek weekly rates reached 13.6 spat/shellface
in early September and in Winter Harbor they reached 18.0 spat/shellface in mid-
September. Peak sets in Dyer Creek and Horn Harbor occurred in mid-September
and were rated as light to moderate.

The 1973 set was superior to that observed in 1972.
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PIANKATANK RIVER & MILFORD HAVEN - In the Milford Haven area shellstrings were
placed at Lilly's Neck, Point Breeze and Stutts Creek. Here the 1973 peak sets
were rated light, moderate and heavy, depending on the location. Setting began
in early July and extended through early October with one peak in mid-July and
a second in mid-September. In general the 1973 set was superior to that in
1972. The 1970 and 1971 sets were about at the same level as that observed in
1973. :

The Piankatank River received moderate to heavy peak sets in 1973 with most
of the setting occurring in the mid-section of the system. BAs was the case in
the Milford Haven area, setting began in early July and extended through October.
There were two peak setting periods: one from early to mid-July and a second in
late August. The maximum weekly set observed was at Island Bar when 40.6 spat/
shellface were observed.

GREAT WICOMTCO RIVER - Sefting was far below normal for the 1973 season in the
Great Wicomico River. There was practically no set at any station until early
September when the peak set was rated light at all but one station where weekly
peak set was 8.3 spat/shellface. Set at the upriver stations was nearly zero.

Set was nearly zerc in 1972 due to Tropical Storm Agnes. In 1971 set hegan
very late and it was not until late fall that any significant set was observed.
In 1970 nearly all stations received a moderate to heavy peak set and the setting
period extended over most of the season.

Past records indicate that from 1964 to 1971 the Great Wicomico had a con-
sistant record of a moderate to heavy setting with average weekly sets ranging
from 4 to 250 spat/shellface per week. Beginning in 1971, however, the set
declined drastically. Surveys by VIMS biologists showed that oxygen was defi-
cient in the deeper waters from mid-July to September in 1971, 1972 and 1973;
laboratory tests indicate that waters with low dissclved oxygen do not support
oyster larvae. Since tests were not made for oxygen prior to 1971, it is not
known when this condition developed. However, the observed condition of low
oxygen 1is believed to be associated with the low sets over the past three years.

EASTERN SHORE - The single station sampled on the Bayside of the Eastern Shore
in Pocomoke Sound showed no set in 1973. & similar situation was observed in
1972,

Records for 1973 indicate a light to moderate set in Bogues Bay, Burtons
Bay and Upshur Bay, and a moderate to heavy peak set in Poles Channel of Outlet
Bay. Reports from watermen and from Mike Castagna at the VIMS' Wachapreague
laboratory indicate that moderate to heavy sets were widespread at other sta-
tions on the Seaside in 1973.

POTOMAC RIVER - No spat were observed on shellstrings from the Potomac River

in 1973, except at Great Neck where 10 spat were counted on 10 shellfaces (for
an average of 1 spat/shellface) during the last week of the survey. Studies
conducted by the Potomac River Fisheries Commission, the Chesapeake Biological
Laboratory and the Virginia Institute of Marine Science in February 1974 con-
firmed that spatfall had been very light. A light set ranging from 8 to 50 spat/
bushel oceurred, probably late in the season, on shells planted by the Potomac
River Fisheries Commission at Thicket Point, Upper Jones Bar, Jones Shore and
Great Neck.




VIRCINIA INSTITUTE OF MARINE SCIENCE
SPATFALL, ON SHELLSTRINGSY
ANNUAL SUMMARY
\ ! 1970-1973

James River

tlampton Flats Newport News Tax Office

1v75 Date Exposed™® 1970 Igfl 1972 1973 1970 ! 1971 " T T972 1973
June 11-18 0 4 0 0 . - - -
June 1325 Lost 0 1] 0 — - 0 __
June  25-July 2 0 e _ 0 - -- 0 -
July -0 0 0.} -— 0 -- - Q -
July 116 0.4 - 0 0 -- - 0 0
July 16-23 0 n 1] Lost 0] 0 0 0
Julvy  23.30 0.4 0 0 0 0,1 0 0 0.4
July  3D.Aug. 6 1.1 1,2 - 0 3.3 0.5 D 0
Aug. 6-13 0.6 10.9 0 0 0.4 3.2 0 0.2
RAug. 13-2n0 5.2 7.3 0 0 1.5 18,3 0 Ll
Aug. 20-27 8.6 Lost 0. ¢.4 2.3 10.9 0 0.8
Bug. 27-Sept, 4 1.6 6.5 0 0,7 1.3 33.2 0.5 4.3
Sept.  4-10 0,6 Lost 0,2 0.4 0.2 2.2 - o]
Sept, 10-17 Lost 4,0 0,7 1.2 0.9 11.7 © 0.3 9,0
Sept., 17.24 0.2 C 2.2 0.2 2.6 0.2 5.2 0.3 0.6
Sept, 24-Oct. 1 0 - . 0,2 Lost 0.1 1.4 0.2 2.0

Brown Shoals Miles Watch House

1973 Date Exposed™+# 1970 1971 1972 1973 1970 1971 197 1973
June 11.18B 0 - 0 0 . - o] 0
June 18.25 ] 0.1 ] 0 R -- 0 0
June . 25-July 2 0 0 o Lost == 0 Q 0
July 2. 9 Q 0 - 0 . 0 0 0
July  9.16 0 0 0 0 - 0 0 0
July  16-23 0 0 0 0.2 - . 0 o}
July 23.30 0,3 0.2 0 0.5 - 0 0 0.1
July 30-RAug. 6 6,0 0,7 0.1 n.2 - 0,5 0 0
Aug. 6~13 2.B 2.0 _— 0,2 = 2.3 0 0
Aug. 13-20 3.1 2.7 o] 0.2 0.8 0.} ‘0 0
Rug., 20-27 5,6 17,0 0 1.4 0.6 1.3 0 0.1
Aug, 27-Sept. 4 1.6 6.1 0 1.2 0.6 0.1 0 0,2
Sept, 4-10 0.1 1.5 0.3 8.5 n.1 0 0 0,5
Sept, 10-17 0.4 0.4 0.3 4.7 0.1 0 0.6 4.6
Sent. 17-24 1,0 0.4 Lost 4,1 3.3 _— 0 0.4
Sept. 24.0ct, 1 0 Lost 0 1.6 ¢ 0.7

Wreck Shoals Point of Shpals

1573 Date Exposed™& 1970 l§?i 1972 1973 1970 1971 1972 1973
June 11.18 0 0,2 0 a 0 0 o} 0
June 18.25 0 0 0 0 0 0 0 0
June  25-July 2 Q 0 0 0 0 0 0 0
July  2- 9 0 0 0 0.1 0 4] 0 0
July 9-16 Lost o o] 0.3 0 0 0 0
July 1623 o 0 0 0 0,4 0 0 0
July 23.30 0,2 0.1 0 0 ‘0.1 0 0 0
July 3N-Aug. 4 9.2 3.4 a,? 0,3 8,4 4.4 0 o
Aug.  &-13 1.5 2,6 0 0 1.5 1.0 0 0
Aug. 13-20 0.4 0.3 0 0 3.8 0.5 0 0
Aug. 20-27 2.2 2.9 0.8 0.1 0.9 0.7 0.6 - 0.1
Ang, 27-.Sept. 4 0.8 0,4 o - 0 1.1 0 a 0.2
Sept. 4-10 0 0 0 0 0 0 0,3 n.1
Sept, 10-17 o 0.1 1.? 0.3 0.2 0 1.1 0.1
Sept. 17-24 0.3 0 0.6 0 0 0 0,3 0
Sept. 24-Oct. 1 n.1 0.4 0.2 Lost 0 -r 0.2 0

_ to 1.0 spat pe 11 = fair s
“ Shows spat per shiell (smooth side only). éltq 10 spaE peE ;hiii i moﬁiigtﬁeget
11 to 100 spat per shell = beavy set

w1970, 1971 ard 1972 exposure dates approximately the same,



1973 Date Exposed®#

June
June
June
July
July
July
July
July
Aug.
Rug.
Aug .
Bug.
Sept.
‘Sept.
Sept.
Sept.

11-18
18-.25
25-July 2
2-9
9-16
16-23
23.30
30-Aug. 6
6-13
13-20
20-27
27-Sept. 4
4.-10
10-17
17.24
24 0ct. 1

1973 Date Exposed®¥

June
June
June
June
July
July
July
July
Alug.
Aug.
Aug.
Aug.

Aug. -

Sept.
Sept.
Sept.
Sept.

8-15
15-21
21-29
29-July 6

6-13
13-19
19-26
26=-Auy. 2

2-10
10-17
17-24
24-31
31-Sept. 6

6-12
12-20
20-27
27-0ct. 4

1973 Date Exposed**

June
June
June
June
July
July
July
July
Aug.
Aug.
Rug .
Aug.
Aug.
Sept.
Sept.
Sept.
Sept.

James River

Horsehead
1970 1977 1972
1) 0 0
0 0 0
0 Q 0
0 0 0
[0} 4] 0
0.2 4] 0
0.3 0 s}
7.6 7.7 o]
3.8 2.5 o}
1.6 0.2 o]
0.9 1.1 0.6
0.3 0.1 0.3
0.2 4] 0.1
0.1 0.2 1.1
0,1 0.2 0.7
Q 0 0.5
York River
Foxes Creek
1970 1971 1972
}0 }0 }_-
0 4] ¢]
o 0 0
0 0 0
Q 0 [¢]
0 0 0
) 0 0
0 [¥] 0
0 0.1 0
0 0 MSG
0 0 0
0 0 }0.1
o 0 0
0 0 0
0.2 - -
1970
8-15 0
15-21
21.29 0
29-July 6 0
6-13 1]
13-19 [¢]
19-26 0
26-Aug. 2 o]
2.10 1.0
10.17 0.1
17-24 5.0
24,31 1.5
31-Sept. 6 1.4
6-12 2,9
12.20 5.1
2027 0.4
27-0ct, 4 1.3

* Shows spat per shell (smooth side only).

*% 1970, 1971 and 1972 exposure dates approximately the same.

1973 1970
0 ¢
0 0
0 0
4] 0
0,2 0
4] 0
Q 0.2
4] ‘2.8
0 ‘0.8
0 - 0.4
0.1 0
0.1 0.3
0,1 -0
0 0.1
0 0.1
0 0
1973 1970
oo
0 0
i} 0
1] o
Lost 0
0 0
0 0
0 D.6
- 0
- 0
0 0.1
}0.1 0.2
- 0
0.4 0
0 0,5
VIMS PIER
1971 1372
0 .
0 0
0 0
0 0
0 0
0.1 0
0.2 0
1.9 0
0.6 o}
0.9 M5G
3.9 0
17.2 0.3
3.2
1.6 Lost
7.4 0

Deepwater Shoals

197) 1972
0 0

0 0

0 0

0 0

0 8]

0 0

Q 0
3.2 0
2.6 0
0.2 0
1.0 0

0 Lost
0.1 4]

0 0.2
Lost 0.5
o] 0.2
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.1 to 1.0 spat per shell = fair set
2 to 10 spat per shell = moderate set

11 to 100 spat per shell = heavy set



Pienkatank River and Milford Haven

Lilly's Neck - Stationm 2 Point Breeze -~ Station 3
1973 Date Exposed®® 1970 7 L A 1972 77 1973 1970 T 1971 1972 1973
June  12-19 0 0 - 0N 0 0 - -
June 19«26 0 0 ©Q 0 0 0 o] o]
June 26-July 3 1.0 0,7 0 ] 0.6 0.8 0 0
July 3210 1.4 Iy 0.1 0 11.4 o 0.1 1.0
July 10-17 0.6 139 1] 2,0 0.4 0 0 1.2
July 17-24 0.1 o) 0 3.4 0,1 0 0 1.5
July 24-31 0.9 0 0 0.7 2.7 0.1 0 0.8
July  31l-Rug. & 0.7 0 0 n,9 0.5 Q 1] 0.4
Aug. 614 0.7 0 Q 1.5 7.2 0.3 0 0.3
Rug. la-2]1 1.3 0.1 0 0 1.9 0 0 0.3
hug. 21-28 0.2 S 2.4 1} 0,1 Lost 0 0 - 0.6
Aug. 28-5ept, 4 1.5 “12.3 o 1,1 3.5 0.8 0 0.7
Gept. 4-11 0.2 1.6 Lost 11.6 3.6 0.8 Q 2.8
Sept. 11-18 0.5 4.4 0 - B.D 3.1 0.4 0 3.6
Sept. 18-25 1.1 ‘m2 0 5,2 0.9 0 Lost 1.0
Sept. 25-C¢t. 2° 1.5 0 0 2,0 1.5 o} 0 Lost
Stutts Creek - Station 11 Three Branches - Station 4
1973 Nate Exposed#* ' 1970 G - I 2 N =7 ‘1973 - 1970 1971 1972 1973
June  12-19 0.3 0 Cel [ I | 0 s 0
June  19-26 0 0,1 0 0 0 Lost o] --
June  26-~July 3 a 0.3 o 0.4 2.0 - 0 0
July 3-10 0.2 o -0 0,2 0.3, 0.8 0 0
July  10-17 3.8 0 S0 1,3 0,1 0.1 0 0.4
July  17-24 0 0 -0 0,9 0.1 0 0 2.0
July  24-31 0.3 0 0 0.6 0,2 0.5 0 3.0
July 3l-Aug. 6 0.1 ‘o 0 ] 0,7 0 0 1.2
Aug. 6-14 2.3 0 o Q.7 3.9 0.1 0 - 3.3
Bug.  14-2) 0.8 0.1 P B 0.3 0 o 0
Bug, 21-929 0.5 0.3 0 ] 0.1 12.8 0 0.2
Rug. 28-5ept. 4 0.3 - 1.8 0 0 1.1 11.8 o 0.8
Sept. 4-11 5.8 1.4 lost 0.2 1.3 Lost .0 2.2
Sept. 11-18 0 1.0 0 0 0.3 Lost 0 1.2
Sept. 18-25 0 0,2 0 Q 0.2 Lost 0 0.8
Sept, 25-0ct. 2 0.1 0 0 0,2 0.2 Lost .0 0.4
) Hills Pay r Station ) Burton Point - Station 5
1973 Date Exposedf¥ ) 1970 T 197L o 187¢ " 1973 - 1970 1971 1572 1973
June 12-19 1] 0 - 1] Lost 0 - -
June  19-26 0 0 0 0 Lost 0 0 0
June  26aJuly 3 2.8 0.4 0 0 1,7 0.2 0 0
July 3-10 0 0 0.2 0.8 7.3 0 0 0.1
July  10-17 0.2 0.5 0 0.4 2.6 0.3 0 3.4
July  17-24 0.2 0 0 3.0 1.4 0 0 3.7
July  24-31 0,1 0.1 0 3.7 1.8 0.9 0 2.3
July  3l-Rug. 6 0 0 D 0,7 1.7 0.1 0 3.4
Bug. 6=14 0.8 0 i] 13.5 0.3 0.3 0 15.4
Aug., 14-21 0 0 ] 0.2 0.3 0.9 0 0.4
Rug. 21-28 0.5 0.1 0 1,8 0.7 2.1 0 1.0
Aug.  2B-Sept, 4 0.4 1.0 0 0,1, 0.6 3.2 0 0.9
Sept. 4-11 0,7 0 4} 6.8 0.2 0.2 0 4.6
Sept, 11-18 ] 0.4 0 2.3 0.2 0.6 0 Lost
Sept, 1825 0.3 0 0 1. 0.5 0 0 Lost
Sept, 25-Cct. 2 0.1 0 0,2 0,4 0.5 - Lost 0 0.4

. : Coe .1 te 1.0 spat per shell = fair set
% Shows spat pep shell (smooth side only). 2 to 10 Spﬂg peg shell = moderate set

11 to 100 spat per shell = heavy set

1970, 1971 and 1972 exposure dates approximately the same,



1973 Date Expased™®

June
June
Jupe
July
July
July
July
July
Aug.
Rug.
Aug.,
Aug.
Sept.
Sept.
Sept,
Sept,

12-19
19-26
26-July 3
3-10-
10-17
17-24
24+31
31-hug, &
6~14
14-21
21-28

28rSapt. 4.'

4.1

11-18

“19-25

25-0¢t, 2

1973 Date Exposed¥#

June
June
Juhe
July
July
July
July
July
Aug,
Aug.
Aug.,
Aug.
Sept.
Sept,
Sept.
Sept.

* Shows spat par shell (smooth side only).

12-19
1826
26mJyly 3
3-10
16.17
1724
24-31
3l-Aug. &
6=14
i4a2)
2128
2B-5ept. 4
411
11-38
18-25
25"00E| 2

3 e

Piankatank River and Hilford Haven
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1373 Date Exposed®®

June
Jyne
June
July
July
July
July
July
Rug.,
Aug.
Aug.
Aug.
Sept.
Sept.
Sept;.
Sept.

12-19
19~26
2BrJuly 3
3-10
10-17
17-24
2443),
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oinpey Point -.sc,tioh 8 A
T T T TS 1973

Dalace Bar -~ Station &
——T T

- e
Dt O

1970 1973
" 4] 0 Er 0
0.4 0 0 . 0,1 0.2
0 10.6 4.1 0 0
lowo 4.5 4,1 0 4,7
3.5 0.5 4.5 0 2.5
11,2 2.4 0.6 0. 3.3
%9 0.5 4,5 0 2.4
0.2 1] 0 0 3.7
-~ B6- lost 0 0. 3.2
5,3 0,2 2.8 0 3.7
- 40,6 0 4.7 - 0 6.5
2.8 0,7 5.1 0 1.0
Y N - 1.6 0,4 0. Lost
1.6 0 0,8 -0 0
lost Lost 0.2 0 2.6
Lost 1.2 0 0 0.6
Twigg Brapch - Station 9
1970 T 19717 1972 1973
-0 © 0 0 - 0.
] 0 ] 0 0.2
.0 0,6 - [¢] o]
o 3.3 o 0.4 5.5
- 0.4 1.4 1.9 "0 1.7
5.3 12.7 0.7 0 7.0
1.9 0,7 0,7 0 2.3
3.4 0,4 0.1 0.6 Lost
0 1.8 19.% -0 0
3.3 1.0 7.9 0 1.4
1.7 0.4 11.9 0 20.2
- 1.9 0.6 0 1.5
5.8 .3 2.8 0 2.8
2,8 0 0.8 0 Lost
3.8 0.3 0 Lost 1.0
0.8 0.5 Q 0 3.2
Ferpy Creek = Station 10
R R b 1972 1973
0 - 0
0 ] 0
p.6 0 0
1.6 0 0
0.8 0 0.1
0.8 0 0,6
0 0 0.8
.0 0 0.3
8.9 0 o]
3.9 0 0.5
10.4 0 0
Lost 0 3.4
. 0.8 0 0.2
0 0 0,2
0,2 0 0
1] 0 0.6

#% 1970, 197 and 1972 exposure dates approximately the same,

"1 to 1.0 spat per shell = fair set

2 to 10 spat per shell

= moderate set

11 ko 100 spat per shell = hegvy set




Rappahannock River

. Broad Creek - InShore Broad Creek -~ Offshore
1975 Pake Exposed““ 1970 TI97T RLE: I T1973 1970 1971 1972 1973
Juie  11-18 Cao - - -
June 18.25 - - —— —
dune 25-duly 2 0 - 0 -
Julw -9 eX - 0 --
July 9-16 ] i - 0 f—
duly 1e-23 ‘ Stations Stations o 0 Stations Stations -- -
July 23-30 ' N - 0 L -- -u
July  30-Aug. 6 Not Not .0 - Not Not -- 0
AUg . G-13 - ) i} _—— n
Aug. 13-20 Sampled  Sampled Y -- Sampled  Sampled - -
pug.  20.27 . ’ o -- ‘ ) o -
Aug. 27-Sept. b Lost - e 0 N
Sept.  6~13 0 Lost . Lost - 1.0
Sept. 13-19 Lost -— ‘Lost 1.0
Sept. 19-24 ' . Lost " Lost . Lost Lost
Sert. 24-0ct. 1 Lost = Lost T -
Corrotoman Greenvale
197> Date Exposed®* 1970 1971 1972 1973 1970 1971 1972 1973
June 11-18 - 0 - 0
June 18-25 - 0 - 0
June 25-July 2 0. 0 D 4]
July 2- 9 g .0 0 0
July a-16 : i) - 0 --
July 15-23 Stations Statiocns 4] .0 Stations Stations 0 0
July  23-30 0 ‘0 0 0
July Z0~Pug, 6 Not Not 1] 0 Not Not .0 0
Bug. 6-13 . 0 0 0 -
Aug., 13-20 Sampled  Sampled -0 0 “ Sampled Sampled 0 0
Aug. 20-27 : ' [¢] ‘0 0 0
Aug. 27-Sept. © 4] R 0 -
Sept. 6-13 0 Lost 0 Lost
Sepr. 13-19 0 o} 0 Lost
Sept. 19-24 0 0 0 lLost
"Sepc. 24-Oct, 1 0 0.4 0 0
Mobjack Bay
s ) North River Black Water Creek -
. ‘North-River Head - Station 1 . Station 2
1:7% Date Exposed®¥® 1970 1971 1972 1973 1970 1971 1972 1973
Jure 7-13 '9.,9 - 0.1 0 0’ -- 0 o
June 13-20 B.2 3.2 ' 1.4 0.3
June  20-27 0 9,8 0 0 o’ 0 0 r
June 27-July S 0 1,9 0.8 1.1 0 U 0.4 0
July 5-11 38,1 0 24.3 0.6 0 0 9.2 0.8
July 11-18 0,5 1,8 1.3 0 0.3 0 3.3 Ul
July 18-25 2.2 0.1 .7 2.1 0 4] 0 0
culy ?5-21 0 o1 0.6 0.3 0 Q a.> 0
July  Zl-Aug. 8 3,5 1.0 0.1 0 0,4 . 0.9 0 0
Lug. 8-15 a 0.1 0.6 0 0.1 Lost u 0.9
Lug. 15-22 0 0 0 1.1 a . Lost 0 n
hug. 22-29 0.1 0 0 0 0 ' Lost a.1 0.2
Fug. 29-8epkt. 5 Q.4 4] 0.4 0.3 0, Lost 0.9 0.2
Sept. ~ 5-12 0 0 0.1 Lost 0 o ol ol
Sept. 12-19 Q 0.6 0.1 0.4 0 0.8 0 0.2
Sept. 13-26 lost 0 o} 0.1 0.1 \ 0 0.4
Sept. 26-0ct. 2 0.1 0 0 0 0 0.2 Al 0.2

‘

. ' .1 to 1.0 spat per shell - fair set
F Shewtn Spat poer shell (smooth side only). pat p

2 to 10 spat per shell - moderdate set
11 to 100 spat per sheli heavy set

O, VI ard 1972 czposure dates approximately the same.




10~

Mobjack Bay

North Rivey - {edar Point East River Head
ion #3 i 4

1973 Date Exppsed%¥ 1870 197}, 1972 1973 1970 1971 1972 1973
June 7-13 0 n- o 0 0.4 - 0 0
June  13-20 0 0.6 ! 1.2 2.8
June  20-27 0 o 0 0 26,7 5.6 0 0
June 27+July 5 0 0 0 0 0.1 0.5 0.1 7.3
July 5411 0 0 0 ] 33,8 2,2 10.8 4.5
July  11-18 0.2 ] 0 0 0.8 0,9 5.0 1.4
July  18-25 0 0 0,2 0.3 0.2 0.1 7.5 Q
July  25-31 0 0 ] 0 0 ] 1.7 4.8
July  31.Aug. 8 0,2 0,2 ] 0.2 0.5 0.2 0 Lost
Rug. B-15 0.1 .0, 0 0.4 19.9 0.1 0 Lost
hug.  15.22 ] 0 0 2,1 1.0 0 0.7 0.7
fug., 22,29 ] 0 0.1 745 ] 0 0 ]
Aug. 29.8ept. S 0.1 0.2 © 0,8 0.2 ] 0 0.9 0.1
Sept, 5-12 0,7 D 0.3 2,2 0 ¢] 1] 0
Sept. 12.19 0,1 1,0 0 0 ¢ Q.4 -0 0.2
Sept. 19-26 0 0.2 i} 3.2 1.0 ] ] 1.6
Sept, 26-Oct, 3 0 0 ] ] Q - 0 0.2

EFast River - Put.In.Craek East River - Williams Wharf
] e Btakdign #5 Bration #11

1973 Date Exposed¥® 1970 871 1972 1973 1970° 1971 1972 1373
Jupe - 7-13 0,7 - }n }0.5 0.1 - }o }“‘.B
June  13-20 1,2 0,5 0.5 0.4
June  20.27 0.3 2646 0 ‘N 2.6 1.8 n -
June  27-July 5 0 0,8 0 1.3 0 0.1 0 19.4
July 5411 0 0 12,2 0.7 1.1 o T3 2,7
July  11-18 0 0.3 4,5 3.5 0 0.1 2.8 2.9
July  18.25 0 0 2.3 0,4 0 0 8.6 0.9
July  25.31 21,5 0.4 1.5 Lost 1.5 0.2 0.9 0,5
July  3l-Aug. B 1.l 0.6 0 0.3 . 0.2 0.2 ] 2.5
pug, 8.15 10.8 0 0 0.2 8.6 0 0 0.3
Rug.  15.22 0.3 0 o 4,7 0,4 0 0 1.6
Aug.  22.29 0 0 0 0 0 0 Q e
Aug.  29-Sept. § 0 0,3 e,7 0.3 Q.1 3.5 0.1 1,8
Sept. 5.12 0 0 o} 0,2 a 0,4 0.1 3.4
Sept, 12-19 0 0.8 0,1 3.6 0,1 0.6 0 2.6
Sept, 19,26 0.5 0.4 ] 1.4 0.5 0 0 2.6
Sept. 26-Oct. 3 0.4 - 0 0 0 - n 0

East Rivey Mouth

‘ S%atgon #6
1973 pate Expoped™™ 1970 1971 972 19073

June 7+13 a 0 - e
June 13,20 0 -

June  20.27 0 Q1 Q --
Jung  27-July 5 Q 0 - 2.1
July 511 v] 1] 0,3 0.2
July  1)-)48 0 0.1 0.7 2.4
July  18.-28 0 0 0.2 0.2
July 25,31 0,5 0 0 0.5
July  3l.Aug. 8 0.3 0.1 0.3 0
pug . Bal5 0.6 0,1 0 0
Bug. 15-22 10.9 0.4 0 0
Bug ., 22-29 B.0 0,8 0 0.4
Aug. 29.5aept, S 4,2 5.2 0.4 8]
Sept. 512 1,9 8.2 0.1 3.0
Sept., 12.19 2.2 2,4 0 8.0
Sept,  19-26 7.4 3.6 . 8] 1.2
Sept' 26»0;:1.:. 3 4!‘9 1.0 0 0

- '.l to l.OISpBE ﬂér shell = fair sef
¥ Shows spat per shell (smooth side only). 2 to 10 spat per shell - moderate set
11 to 100 spat per shell - heavy set

#F 1970, 1971 and 1972 exposure dates approximately the same,




1973 Date Exposed® | 1970
Jdune 7.15 0,s
dane 13- 0
June A 0.1
June D7aduly s 0
July S.11 .0
Julv 11-18 0
July 1525 0
July 25-31 0.3
July 21-Aug. & 0,8
Aug. B-15 21,7
Aug. 5.2 1.6
g, 22-29 1.1
Aug. 29.Sept, 5 1.8
Sept. 5.12 2.0
Sept, 12.19 6.8
Sept. 19.26 ‘1.9
Sept. 2b.0ct. 3 0,1

1973 Date Exposed®# 1970
June T2 o
June  20-27 0
June 27-July 5 0,4
July 5-11 0,4
July 11-18 0.1
July 18.25 0,1
July 25-31 0,2
July  31-Aug. 8 0.6
Aug. 8-15 © 3.9
Aug. 15.22 18,1
Aug. 22-29 10.5
Rug. 29-Sept. S 5.4
Sept. 5-12 7.5
Sept. 12-19 1.4
Sept. 19-26 9.6
Sept. 26-Cct. 3 1.3

1273 Date

June
June
June
June
July
July
July
July
‘JUly
hug.
Aug.
Aug.
Aug.
Serpt.
Sept.
Sept.
Sept.

. ¥ Shows -

1970,

Dameron East § West .

New Point Comfort Area

Pepper Creek
1971 1072

Fvi—}
1 .

= o
=

N
Ll

ORTM OO RN

W
HNVLDBEYIOODODODODDOODOD O

SO0 0DOoODOLOoOOC

R
4

Winter Harbop

Public Landing
o T 1972

0 Q-
0 "0
0.8 0
0 - 0
0. 0
0.1 0
0 0
1,0 0
0.4 o
0.6 1]
4,4 0,1
1.6 0
0.8 o1
13.8 0
0,2 0
1.2 0

=
Res]

1973

]
1

e
WO N WD OO0 DWWHO D
NMADOE N RBOWN

1973

OO0 OoOONORFROOO
(=2 Ns RN

L=

~ O

- {0
ST -

+

™4
- 1
e ]

Great Wicomico

Svation 162

Exposed™¥ 1970 1971

5-12
12-18
18-26
26-July 2

2- 9

9-17
17.22
23-31
20-pug. 6

6-13
13.20
20-27
27-5ept. 4 .

4-10 : R
10-17 - .
17:24 : C s
24-0ct. 1

[y
~oO0ODDOCOoORODAMOD

—
N DR WD R D g

N

spat per shell (smooth side-anly},

1971 and 1977 exposure dates approxXimately the same.

1872

WOoOoooOoOO0oODoO00o
[

PR,
DOoOOQCDoOOoOCDLEORO0

L oDO
(=3 Rt

]

1
]
1

1973

4

CoORO0DoDO000OODD0
ngp i

1970

CODODOWRHNMPRFRFHRFRWNDSOD

v wd W~ sy 2 D

1970

LN

HOHEMNN -

o000 QONOODOOooOOQ
MW

1970

s
o~ N

COoO0OoORPOO0OO~NNDOD

F-NE R TRV, R P

b =

Dyer Creek
1971 1772
0 0
Q.3
0.2 0
0,1 Q
0 Qa
0.1 v}
0,6 0.1
1.3 0,2
0.2 0
0 0
0,1 n
0.2 0.2
0,2 0
1.6 0
0 0.1
- Q
0.2 0
Horn Harbor
0ld Barge
1972
0 0
0.6 o]
0.6 o]
o} 0
0 0.2
0 o]
0 0
3.2 0
0 0
0.5 0
0.4 1.0
0.5 0.8
0 0
0.2 0.2
o} 0.5
0 0.1
Mill Creek
Statiop 3
1971 1972
i) 0
0 0
0 0
0.5 0
0 0
0 0
0 0
0 0
0 0
0.2 0
0.5 0
1.4 0
0.3 0
o 0
0 o
o] 0

1973

\_v?/

o000 DO

DN oY N

1973

R

Sl NOOODOoOOD0D00000O0
N L oY

1973

Do o2 DOoO0O0TDoOoOO0D D

1 to l.OISbét per shell = fair set
2 to 10 spat per shell = moderate set
11 te 100 spat per shell = heavv set




1473 Date Eaposed®™™

1973 Date Exposed™*

1372 Tate Exposed

June
June
June
June
July
July
July
July
July
Aug.
Aug.
hug.
RBug.
Sept.
Sept.
Sept.
Sept.

June
June
June
Juna
July
July
July
July
July
dug.
Aug.
Aug.
Aug.
Sept.
Sept.,
Sept.
Sept.

Jure
June
Jung
Jung
July
July
July
July
July
Aug.
Rug.
Aug.
Aug.
Segpk.
Sert.
SeLt.
Sept,

"17-24

5-12
12-18
18-26 13
26-July 2
2- 9
8-17
17-23
23-30
30-hug. 6
6-13
13-20
20-27 .
27-Sept. 4
3-10
10-17
17-24
24-Oct. 1

L2l - WV o RV I = R RV

COORNOONONNNONGH
Pr-JERYTE L P

]
1

5-12
1z2-18
18-26
26-July 2

2- 9

9-17
17-23
23-30
30=-hug. 6

5-13
1z-20
20-27
27-8ept. 4
4-10 -r
10-17 -
17-24 -
24-0ct. 1 -

o~
CoOOOOOoORRODONEDD
e g N

5-12
12-18
18-26
26-July 2

2-9

9-17
17-23
22-30
20-Rug. 6

6-13
13-20
20-27
27-Sept. 4

4-10
10-17

™

D In
=R M ]
[N R

i vom-

Lo S'Ecgc;ptnnsm

24-0ct. 1

* Stows spat per shell {(smooth side

b3

1970

1970

=

=¥y}

N

1970

&on
[E ]
o N

NN D W NN

—

Great Wicomico

Cpane's Creek
Sgation 7

I97T 1972

[Ca 0~
ﬁ;cio4:c>c|oc:o:

R 7]
ot

LD O W

COQONOOOoODoODOoOOQROO

[=Ralo No =R

1
1
4
1

Cockpell's Creek

only).

Station 9

L]

o
Fa i

e
O0CCoOODOODOO0QRD0
=

Poocoboooococooooo

1
1

Shell Bar
Station 11
1971 1972

T

ooy

O WD b

COoOOOMHOCOoOOQONUIOOD
L]

1 O00ODOoODo0OO0ODOoOOC0O0D

1
£
k]

1970, 1371 ared 17172 exposure dates approximately the same,

cocoocoohbooooaooH

COoOQLOOoO0oOD0oODOoO0O0D SO

1973

a0 1
-t

ocooéooooSc¢cco0}
oo

1973

4.

m o

ekl

L2 = B 5]

1975

1
1

[

~

»n

Fleets Point

: Station 8
1970 T971 1972 1973
0,2 0 0 -
0,3 0 Q -
26.6 0 0 0
0.9 0 0 st
0,5 0 Lost n
o 0 0 Lost
0 o] 0 0
0 0 0 0
0.3 lost 0 ]
0.6 0,1 0 Lost
0 0.3 Q 0
Oil 006 0 D
0,3 0.8 0 0
- 0 0 . 0,2
e 0 0 0
- 0.2 0 0.8
- 0 - 0
Haynie Point
Station 10
1970 i L A M 977 1973
4,0 0 0 -
2.1 o} 0 -
283.3 0.3 0 0
112.5 0,2 9 0
12.1 0 0 0
0 0.2 0 .0
2.9 ] 0 0
0,6 0 0 o}
1.9 0 0 0
0,3 2.3 o 0
0.3 1.2 0 0
1.1 3.5 0 a
0,1 0,2 0 0
- 0 0 0
- 0 0 2,2
-— 0,2 0 0.2
- 0 "= 0
Hudnall Dock
Btation 12
1970 1971 1977 1973
4,4 0 o -
0,3 o D n-=
373.5 0.3 0.4 o
116.3 9.8 0 0
4.6 1.4 0 Q
0.1 0.1 0 0
3.1 0 0 0
4,4 0 -0 0
1.0 o ) 0
1.2 1.1 ] 0.1
¢} 2,2 0 0
0.2 1.7 0 0
0.7 0,2 o n
0.3 0.2 0 0
0.2 0.4 0 0
2.2 0. 0 1.0
- 0 - 0

11 to 100 spat per shell =~ beayy ser

1 to 1.0 spat per shell - fair set
2 to 10 spat per shell = medarate set




_Juneg
June
July
July
July
July
July
Aug.
Aug.

| Aug.
Aug.

~ Sept.
Sept,
_Sept.
Sept.

1973 Date‘ﬁxposed**

17-26
26-July 3
310
10-17
17-24

24,31 .

3l-Aug. 7’
=14
14,21
21-28
28.5ept. 4

4.1, 0

11-17
17-24
24-Qct. 1

1973 Date Exposed®®

Jupe
“June
June
June
July
July
CJuly
. July
July
. Aug.
Aug.
Aug.,
Rug.
Sept.
Sept.
Sept.
Sept.

1973 Date Exposed®¥

June
June
“Jduly
July
T July
" July
_ July
Aug.
Aug,
Bug.
Rug.
Sept.
Sept.,
Sept.
Sept.

¥ Ghows spat per sheékl (smooth side énly).

#1970, 197), and 1972 exposure dates'approximately the same,

- 13 -

Great Wicomico

Glebe Point

Station 13
1970 1971 1972
5-12 1.8 .0 0
12-18 31.0 0 0
18-26 227.8 0 2.0
26-~July 2 530.7 0 0.8
2- 9 27.7 20,0 0
9-17 1.6 0 0
17-23 9.8 0 o
23-30 Lost 0 0
30-Rug, 6 1.2 Lost 0
. 613 1.4 0.4 0
113220 n.s 19,8 0
20.27 0.1 3.3 0.2
27-Sept, 4 ‘0.4 0.2 1]
4-10 0.2 0 0
10-17 0 0 0.1
17-24 0 0 0
24-Cct. 1 - 0 -
Nansemond - River
Nansemond Ridge . .
1970 1971 1972 1973 1970
- - 0, - .
- — 0 _— . -—
-— - Lost - -
- — [¢] -— -
0.1 0 8] 0 0.1
0.2 Q0 8] ) 0,2
1.2 0.6 Lost LR 1.4
1.8 11.2 0 }0 0.8
0.4 -2.9 0.2 0.2
0.5 2.9 0.1 0
0.9 4.4 Lost 0 0.4
0,4 2.0 E 0.2
0.7 0.6 1.0 Q
0.1 0,4 . 0.2 0
4] - e 0.1
Half Pone
1970 1971 1972
17-26 .- - 0
26-July 3 -- - 0
3-10 o . - Los
10-17 - - 0
v 17-24 0 a 1}
2431 o] 0 Lost -
31-Rug. 7 1.1 6.2 -0
7-14 1.5 22.7 0
14.21 4.0 2.0 Lost
21-28 T 1.8 7.5 . a .
28.Sept. 4 0.9 Lost . Lost .
Co4211 - - 0.1 0.4
©11-17 0.3 0.6 . 0,1 ..
' L7-24 0.2 Lost R
24-0ct, 1 0 - .

1973

[=jwRelolaluRaReReRa el =e ool

N

larkins Rock

1977 1972
- 0
- b
.- o
- 0
! v}

0 0
9.2. Lost
7.5 o]
1.5 8]
0.9 0
0.2 Lost
0,3 C
¢.8 0.2
0

1973

Lost

Q

Q

0

o)

0

—

.1 to 1.0 spar per shell = fair set
2 to 10 spat per shell = moderate set
1t te 100 spat per shell = heavy set




1973 Date Exposed®™¥

June
July
Ju ly
July
July
July
Aug.
Aug.
Aug.
Sept.,
Sept.,

© 25-duly 2

2-10
10-17
17-23
23=30
30rhug 7

7-14
14-22
22=8ept, 4

411
11-18

1977 Date Exposed™¥

June
July
July
July
July
July
Aug.,
Aug.,
Aug.
Sept.
Sept,

25mjuly 2
2-10
17-23
2330
30=hug, 7
Ted

l4-22

22«8ept., 4
4-11 -
11-18

1273 Date Exposed™

Juna
July
July
July
July
July
Rug.,
RAug.
Aug.
Sept.
Jept.

25-July 2
2-10
10-17
1723
23-30
30-Aug, 7
7-14
14-22
22~5ept, 4
4-11
11-18

June

July

July
July
July
July
Hug-
hug,
Aug.
Sept.,
Sept.

1970

—4 =

Fastern Shore

Poles Channgl

0

0

Stations Stations

Not Hot

Sampled  Sampled

LA d -

1'11_1'

/8.5

-

Bogues Pa
1979 va%g’*’"*Igvy

Stations Stations

Not Not

Sampled  Sampled

0

nr

e

13.4

Lost;

-

Congers Channel
1970 IE?I - ]

Stations Stations

Not Not

Sampled  Sampled

1973 Date Exposed®¥

25mJuly 2
. 210
1027
17-23
23u30
30-Aug., 7

T=14 .
14r22
¢9-5ept, 4
411

"ll-18

% Shows spat per shell (smooth side only).

0
1.0
12,8

EXE

rr

1970

Btations
Mot
Sampled

% 1970, 1971 and 1972 exposura dates approximately the same.

1973

-

Comm

0,5

1S

53,3

39.4

-

1973

j‘OO_ODDO".I
-

|

Pogomoke Sound
T 1972

Srations
Not
Sampled

Upshur Ba
1970 I!?I*"*‘”I%ﬂ? 1973

0 -

. 0

. 0.1 ]

Stations Stations 0

R . 34,3 0
Not © Not 0.1
: S : 1.1
Sampled  Sampled 3imns 0,9
. . F!"'l 974

1
L]

-

: Burtons Ba y
1970 A Jr b A 19;2 1973

O] .
‘ m 0
‘ 0 0,1
Stations Stations 0
. 39,3 -0
Not Not e}
Sampled  Sampled = 46.4 0.4
BTN -
Chincoteague .
1970 o7 1972 1273
. -
. - nn
Statjons Statlons ) -
49,0 . .
‘Not Not we
Sampled  Sampled 19,7 -
nm -
1973
LA 4 0
o] 0
0 0
o 0
0 0
0 -
0 0
- 1}
o

1
4
4
1

71 to 1.0 spat per shell = fair set
2 to 10 spat per shell = moderate set
11 to 100 spat per shell = heavy set

T T 7 T T T



—

SHELLSTRING

- 15

SURVEY

STATIONS

CLAY BANK
ABERDEEN FﬁEEK

2 2o GUINEA
NARSHES

RECK SHOALS -
SMILES WATO
QUBE .-

coaN RIvER- uoar
COAN RIVER-SOUTH["

KINGCOPSICO POINT

' - /RAGOED POINT

R | YEOCOMICO

GREAT
RECK

WIOBJACK BAY AREA
Norih River
{ Head
2 Black Water Creek
3 Cedgr River
East River
4 Heod
5 Put-In-Creek
6 Mouth
1l Williams Wharf

NEW POINT COMFORT AREA
7 Pepper Greek
8 Dyer Creek .
"9 Horn “Hdrbar - - U
IO Winter Harbor "

GREAT WICOMICO AREA

a Off MiI Greak and
Dameron Eoqst

b-Off: Granes Greek,
Ingrams and
Whaleys Weast

¢ Off Fleet Point

d O1f Gockrells Cresk

8 SW Hoynie Point

f Off Shell CGreek
aond Hudaalis

g Glebe Point oand
above bridge

PIANKATANK RIVER AREA

B Lilly's Neck
G Point Breeze
D Three Bronchss
E Palace Bor
F Island Bar
G Ginney Polni
H Twiggs Branch
.| Ferry Polnt
J Hilis Bay
. K Stults Creok
L Burion Point
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