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Status of the Public Oyster Resource
Of Virginia in 1994

1. There was a considerable de-
dine in spatfall on shell-
string coUectors at almost
every station monitored in
V~a ia 1994 from levels
recorded in 1993. With one
exception  Willis Wharf in
the Eastern Shore! total spat-
fall in 1994 was light. iVo
spatfall was recorded on
shellstrings in the Potomac
aad Great Wicomico rivers.
As a result, recruitmeat iato
oyster populations will be
minimal in most Virginia
tributaries of western

Chesapeake Bay and on the
seaside of the Eastern Shore.

2. Total count of oysters of all
sizes per bushel of bottom
material approached the
count traditionally consid-
ered good for transplantation
�00! only at Horsehead bar
in the James River Else-

where. the counts were far be-
low that level.

3. Froza 1986 to the spring of
1993. there was a continuous

decline in abundance of mar-
ket oysters in the productive
public bounds  those in low-
salinity areas! in the James
and Rappahannock rivers.
The decline continued

through the fall of 1994 in
the Rappahannock River, but
a slight recovery detected in
the Burwell Bay bars of the
James River in the fall of
1993 appeared to have held
on through the fall of 1994;
those numbers, however, are
still low.

4. Nuznber of market oysters
were very low in the Rappa-
hannock River. Their num-
bers were extremely low or
absent in the York, Pianka-
tank and Great Wicomico riv-
ers and. in iVfobjack Bay.

5. Oyster bars above Wreck
Shoal in the James River are

presently the only ones in
Virguua tributaries of west-
ern Chesapeake Bay with
abundant nuznbers of small
oysters  those 1-year or older
but under 3 inches!, From
1992 through the fall of 1994,
however, there has been a de-
clining trend in their num-
bers. This trend should be of

concern to managers of the
resource and should be moni-
tored carefully.

6. Average aumber of small oys-
ters in the Rappahannock,
Piankatank and Great Wi-
comico rivers remained low

 under 100 per bushel!
through the fall of 1994.
They were very scarce ia the
York River aad absent in

iblobjack Bay.

7. The number of spat found on
bottom cultch during the
1994 fall survey was ev-
tremely low in the York,
Piaakatank, Rappahannock,
and Great Wicoznico rivers
and in hIobjack Bay. <Vum-
bers were much higher ia the
Jaznes River, but even there
the numbers were modest.
under 200 per bushel. Thus,
recent recruitmeat of new.

oysters into the productive
public grounds of the Jaznes



River has been low and man-
agement strategies to en-
hance recruitment should be

encouraged.

8. Recent mortality of oysters
was low at almost; sll bars

sa3npled in the faQ of 1994.
Only Aberdeen Rock in the
York River  with 16.7'.b! and
Thomas Rock in the James
River  with 14.5%! had a mor-
tality higher than 10%.



Part I. Oyster Spatfall in Virginia in 1994

troduction
The Virginia Institute of Marine Science  VIMS! conducts surveys of oyster spatfall  or

"settin+ in Virginia waters throughout the summer repraductive period. This survey pro-
vides an estimate of the potentiaL of a particular area far receiving a strike" or set of oysters
on the bottoxn and helps de6ne the timing of setting events. Information obtained &xxxn this
monitoring effort is added to a data base that provides an overview of long-terra trends in
spatfall in the lower Chesapeake Bay and contributes to assessment of the current condition
of the oyster resource and the general health af the bay system. The data are also valuable
to the V~a Marine Resources Comxnission for its shell repletion program, and to private
oyster ~wers interested in patential tuning and location of shell plantings.

Results &am the shellstring survey are reflective of the abundance of ready-to-set oyster
larvae present in an area, and thus an indication af the reproductive activity of oyster popu-
lations in an estuary and of successful development and survival of the larvae to the settle-
ment stage. Enviranznental factors affecting those paraxneters cause seasonal and annual
Quctuatians in spatfall which are evident in the data fram the shellstring program.

Data Rom the shellstring surveys are also an indicator of the potexxtigxL for recruitment
into oyster populations in a particular estuary. However, settlement and subsequent sur-
vival of spat on bottom cultch is affected by many factors, including physical and chemical
environmental conditions, the physiological condition of the larvae when they set, predators,
disease and the timing of those factors. Abundance and. condition of the bottom cultch also
affect survival of spat on the bottom. Thus, settlement an shellstrings may not correspond
directly with recruitment on bottoxn cultch at all tixnes or places. Under most circumstances,
however, the relationship between the two is expected to be commensurate.

This report summarizes data collected during the 1994 setting seasan.

Spatfall in 1994 was
8910ds momtored from June through

the Grst week of October at a
total of 32 stations in the Vir-

a tributaries of the
Chesapeake Bay, 10 stations
in the Potomac River, and 15
stations an the Eastern
Shore of >"xrginia.  Figure 1!.
Due to logistical diKculties,
the Gum Bar and Yates Bar
stations in the Potaxnac River
were nat monitored in 1994
and only three weeks of data
were caQected fram the three
stations in the Rappahan-
nock River. All new stations
added an the Eastern Shore
in 1993 were also monitored
fully in 1994; those stations
have been labeled with gea-

graphic names and are listed
within each transect in Table
1 in the same order listed in
the 1993 report  affshore.
middle, inshore!. Two addi-
tional stations were moni-
tored for 4-5 weeks in Au@xst
in the vicinity of the Willis
Vgharf station ta acquire addi-
tional uxfarmation an the spa-
tial distribution of spatfall in
that area.

We continue ro use the
shellstring as the standard
monitoring tool. Throughout
the monitoring period, shell-
strings were deployed 0.5 m
off the bottom at each sta-

tion, A sheilstring consisted
of 12 oyster shells of siznilar
size  about 3 inches! drilled



through the center and
strung  inside of shell down!
on heavy gauge wire. Shell-
strings were replaced after a
one-meek exposure  with
some accasional deviations!,
and the number of spat that
attached to the smooth sur-

face  underside! of the cen-
tral 10 shells was counted
with the aid of a dissection

microscope. This nuxnber
was then divided by 10 to get
the nuxnber of spat-per-shell
for the corresponding time in-
terval. A computer prograxn
was used ta calculate the

number of spat-per-shell-per-
week with corrections that
standardize the various expo-
sure periods to the 7-day pe-
riod specified in Tab1e 1,
thus. the weekly periods in
Table 1 are not necessarily
the actual time periads dur-
ing which the string at a spe-
cific station was exposed, but
they approximate those peri-
ods closely. The standardized
weekly periods allow compari-
son of spatfaQ trends over
the course of the sumxner be-
tween the various locations,
as weH as between data for

differ nt years. Total annual
spatfall w as computed by
adding the weekly values of
spat-per-shell for the entire
season,

Spat-per-shell-per-week
values were categorized for
comparison purposes as fol-
lows: less than 0.1, none;
0.1-],.0, light; 1.1-10.0, mod-
erate; and more than 10.0,
hec :y.



ResEIIEs
No spat settlement was

recorded in the James River
in June, but there was a rela-
tively consistent set between
the first week in July and the
first week in September  Ta-
ble 1!. Settlement was re-

carded on at least aae station
on 13 of the 18 weeks moni-
tored in that interval; how-
ever, the set was light on
twa-thirds of those weekly pe-
riods. Heavy sets occurred
only at three stations  Dog
Shoal, Days Point, and Dry
Shoal!, simultaneously on
the week of July 27. Those
same three stations and

those at Point of Shoals and
Rock Wharf, all on the south-
side of the river and above
the James River Bridge, re-
ceived good sets with consis-
tency between the second
week in July and the second
week in August.

Spatfall was recorded at
the farthest station dawn-

river, Nansemand Ridge, an
seven of the nine weeks be-

tween the first week of July
and the first week of Septem-
ber; spat set was light on all
but one of those seven weeks.
.'io set was recorded at Deep
Water Shoal, on the upper
end of the river area moni-

tored. until the third week in

July. but from then on spat
were found on six of the fol-

lowing eight weeks  a Light
set each time!, Settlement
was very intermittent at
Wreck ShoaL with spatfall re-
corded on only four of the
nine weeks between July and
the first week of September.
Settlement was recorded as

late as the last week in Sep-
tember at one station  Poiut
af Shoals! but spatfall was

generally very low and scat
tered aher the first week in
September.

Total annual spatfall was
much lower in 1994 than in
1993 at all stations in the
James River  Table 2, Figs. 2
and. 3!. It was also much
lower than the average for
the previous 10 years. At
some of the stations. how-
ever, total annual spatfaU in
1994 was considerably higher
than in 1992  Dog Shoal,
Days Point, Dry Shoal and
Point of Shoals!; at the other
stations, spatfall was similar
in 1992 and 1994.

'" IVObjaek Bay

1994 spatfall in Mobjack
Bay was Lower than in 1993
except at Taw Stake where it
was similar to 1993. Most of

the set was confined to the
month of July except at the
station oK Pepper Creek,
where it extended into the
last week in August. In con-
trast, most of the spatfall in
1993 occurred between mid-

July and the first week in
September. Spatfall in 1994
was very light �.5 or less! on
every week. Total annuaL
spatfall in 1994 was also
much Lower than the 10-year
average at all stations.

"York River

The anly shellstring in
the York River was located at

the VIMS oyster pier. Settle-
ment was lower than in 1993
and much lower than the 10-
year average; it was essen-
tially absent throughout the
season since setting was re-
corded only on the last' week
in July.



" Rappahannock River

Monitoring of our three
stations in the lower Rappa-
hannoclt River was limited to
three weelts between the end
of August and the middle of
September because of logisti-
cal dUBculties. No spatfall
was recorded during that
time periotL

-" PiankNank River

This has traditionaIIy
been a site of good spatfall,
as shown by the 10-year re-
cord on Table 2, However, in
1994 spatfall was nearly ab-
sent at all stations and was
the lowest recorded in the

last 15 years.

"Great Wicomico River

No spatfall was recorded
at any of the six stations in
the Great Wicomico River in
1994.

Li~le Wicomico River

No spatfaH was recorded
at the only station in the Lit-
tle Wicomico River.

'" Eastern Shore

With the exceptton of the
Willis Wharf station, spatfall
at the Eastern Shore seaside
stations was considerably
lower in 1994 than in 1993.
Spatfall at Willis Wharf was
four times higher in 1994
than in 1993. At the two Hog
Island Bay stations  Egging
Marsh and Crab Hoolt!, spat-
faU was also lour than the 5-

year average, although it was
much higher than in 1992
and. similar to that recorded

in 1990. Spatfall in 1993 was
observed with consistency be-
tween the middle of July and
the end of September at aU
but one of the stations, The
Four Mouths  Chincoteague
Middle!. Neither that consis-
tency, nor the protracted set-
ting period, was evident in
1994, except at the Willis
Wharf station. Spatfall at the
two additional stations near
Willis Wharf was lower than

at Willis Wharf, suggesting
that conditions at the Wi1lis

Wharf station are conducive

to unusually high settlement
of oyster larvae.

.:. Potomac River

Tnere was essentially a
comp..te spat:all failure in
the Potomac River in 1994.

A single spat was found on
o occasions during the

whole season. This is very
similar to what was found in
' 993 and 1992. Spatfall at
Cornfield in the last three

years has been considerably
lo~er than the average for
the preceding 10 years.



D2SCl LSS20n There was a coasiderable
decline in spatfaU at almost
every statian inaaitored in
Virginia in 1994 &om what
was recorded ia 1993. With
aae exceptioa, total annual
spatfaU was categorized as
light at all stations where
aay spatfaO occurred; the ex-
ception was Willis Wharf in
the Eastern Shore, where to-
tal spatfall was very heavy.
At maay of the stations, how-
ever, particularly those in
the Potomac and Great Wi-
coaiico rivers, aa spatfall was
recorded on she llstrings.
Spatfall on shellstriags was
extremely low, very close to
zero, ia the Piankataak River.

Those results su~st
that there will be minimal re-
cruitment into oyster popula-
tions ia aiost Virginia
tributaries of the Chesa-

peake Bay or on the Eastern
Shore seaside. The levels of
spatfall recorded at many of
the stations ia the James
River and in the Eastern
Shore seaside  and to a lesser
extent in Mobjack Bay!, how-
ever, could support a modest
recruitment inta those oyster

populatioas, if other factors
do aot subsequently a6'ect ad-
versely survival of spat on
the oyster beds. Unusual
mortalities or excessive har-
vesting may easily override
the recruitment potential of
the 1994 spatfall.

Spatfall on shellstrings
has been characterized by sig-
nificant fluctuations &om
year to year  Figures 2 and
3!. The values recorded in
1994 rank close to the lowest
recorded since 1960 for sta-
tions monitored since thea
and those recorded since
1984 at stations with shorter

data records. The complex
combination of factors that
a8'ects spatfall iaakes it very
dif5cult to explaia annual
variations, especialIy when
iaaay of the factors are aat
moaitored. However, vari-
ations in standing stock of
market-size oysters aad oth-
ers close to market size
should have a noticeable im-
pact on spatfall because they
are the principal storehouse
of reproductive material in
the population.
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Part II. Survey of Selected Oyster
Bars In Virginia 1994

tro uction
Oysters have been harvested from Virginia ~aters as lang as humans have inhabited the

area. Depletion of natural stocks in the late 1880s led to the establishment of regulations by
public fisheries agencies. A survey of bottom areas in which oysters grew naturally was com-
pleted in 1896 under the direction of Lt. Baylor, USN. These areas  over 243,000 acres! were
set aside by legislative action for public use and have come to be known as the Baylor Survey
Grounds or Public Oyster Grounds of Virginia, and are presently under management by the
V"rmnia Marine Resources Commission  VE!.

Twice a year, in i%ay and October, the Virginia Institute of Marine Science  ViidS! con-
ducts a survey of selected public oyster bars in Virginia tributaries of the western Chesapeake
Bay for the purpose of assessing the status of the resource. Surveys conducted in the spring
concentrate on pounds that are currently productive and provide information about over-win-
ter mortality and relative fishing pressure Rom the previous harvesting season, Surveys con-1

ducted in the fall provide information about spatfaH and recruitment, summer  disease!
mortality, and the status of each shoal as a source of seed or market oysters at the start of
the harvesting season.

This section summarizes the findings of the bar surveys conducted in 1994, between 18
and 24 !lay, and between 30 September and 28 October.

Methods

'Ovsters are usuallv harvested from public grounds in Virginia between i Octo-
ber and 1 June with the exception of the seaside of the Eastern Shore. where
harvesting is usuaUv restricted to tha period kotn 1 Novetnber to I ApriL
Coutpiete disease data. including provaienca and intensity of both IISX 'Kcpio-

sporidi um neisoni! and Perkinsus  Perkirtsus marinue! in Vu g~ waters, are
available zotn Eugene 3I. Surreson of the VIMS disease tnonitoring program.
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Three 0.5 bushel �5
quart! samples of bottom ma-
terial were taken at each bar

using a 24-inch dredge hav-
ing 4-inch teeth. The bars
sampled are shown in Figure
1. Geographic coordinates
are given in Table 1.

The following data were
obtained for each sample:
number of market oysters
 ~ater than 3 inches in
sheH height!, number of
small oysters  aubmarket
size!. number of spat �993
recruits!, number of recent
boxes  inside of shells rela-
tively dean; dead for approxi-
mately a month or less!, and
number of old boxes  inside
of shells dirtv; dead for
longer than a month!. The
data are presented as the

average for the three or four
samples coHected at each sta-
tion; those averages were
rounded off to the nearest
whole aumber and because of
that the total number of oys-
ters given does not always
match the sum of the aver-

ages. Water samples were ob-
tained just off the bottom at
each location for temperature
and salinity determination.

Data were ~summarized

for each bar as the average
number of market, small,
spat, and total oysters per
bushel of bottom material

dredged up. Percent recent
mortality was calculated as:
[recent boxes and gapers I
five oysters + recent boxes
and gapersI x 100.



Results
Spring survey samphng

stations were located in the
primary harvesting areas of
the public grounds in the up-
per James River and the up-
per Rappahannock River.

Results of this survey are
summarized in Table 2.

'" James Biver

Eight oyster bars were
sampled in the James River
on May 18 and 19, 1994. Bot-
tom tetnperature at stations
sampled on May 18 ranged
between 18.0 and 19.0 C and
bottom salinity ranged be-
tween 18 and 19 ppt; at sta-
tions sampled on May 19
temperature ranged between
16.9 and 17.5 C and salinity
ranged between 16.9 and
17.5 ppt.

The average number of
market oysters at Mulberry
Point �9! was significantly
higher than at any of the
other stations but not differ-
ent, from the number at Deep
Water Shoal �6!. Viumbers
at Horsehead, Point of
Shoals, Long Rock and
Swash ranged from 29 and
45 per bushel. The average
number at Dry Shoal and
Wreck Shoal � and 8! was
significantly lower than at
any of the other stations.

The highest concentra-
tion of submarket oysters
  small oysters"! were found
at Deep Water ShoaL Wlul-
berry Point, Horsehead and
Point of Shoals ~here the av-
erage number per bushel
ranged from 469 and 686.
The average number at Long
Rock and the Swash was

lower than at the above four
stations �61 and 273!. Dry
Shoal and Wreck Shoal had
considerably fewer smaLl oys-

ters �8 and 63! than any of
the other stations.

A large variability be-
tween samples collected at
Long Rock made the average
number of spat at that sta-
tion �84! statisticaUy indis-
tinguishable from the
average at all the other sta-
tions. Apart from that, the
highest average number of
spat from the 1993 set was
found at Deep Water Shoal
�10!. The average number
at Mulberry Point, Horse-
head, Long Rock, Dry Shoal
and Wreck Shoal ranged
from 200 to 296; it was
slightly lower at the Swash
�23!. The lowest average
number of spat per bushel
was recorded at Point of
Shoals �2!.

Average number af new
boxes per bushel w'as highest
at Long Rock �6! and ranged
from 18 to o4 at six of the
other seven bars; average
number was lowest at Point

of Shoals �!. Recent  new!
mortality  based on the aver-
age density of new boxes and
of the average number of oys-
ters, including spat! was very
low at all bars sampled in
the James River; it ranged
from 1.3 percent at Point of
Shoals to 10.0 percent at
Lang Rock.

Average number of old
boxes was highest at Wreck
Shoal  85 per bushel!, it
ranged from 41 to 55 at
Horsehead, Long Rock and
Dry Shoal and was lowest at
Swash, Point of Shoals, Deep
Water Shoal and .'vfulberry
Point �6 to 23 per bushel!.

'" Rappahanvock Ri ver

Five oyster bars m the
upper part of the Rappahan-
nock River estuary were sur-
veyed on >lay 24, 1994.



'" York River

Bottom water temperature
ranged &om 19.9 to 22.5 C.
Water salinity ranged be-
tw'een 4 ppt at Ross Rock and
7 ppt at Morattico Bar and
Smokey Point.

Average number of oys-
ters in all three size catego-
ries were much low'er at the

Rappahannock River bars
than at most of the bars in
the James River The high-
est densities of market oys-
ters found in the Rappa-
hannock were 19 and 15 per
bushel at Bowlers Rock and

Long Rock; 9 per bushel
were found at Morattico Bar
and only 3 and 1., respec-
tively, at Smokey Point and
Ross Rock.

Average number af small
oysters was highest �3 and
27 per bushel! at Bowlers
Rock and Ross Rock and Low-

est� and 9 per bushel! at
Morattico Bar and Smokey
point; the number at Long
Rock was intermediate �3
per bushel!.

Vo oyster spat were
found at four of the five bars

sampled and the average
number per bushel at Ross
Rock was very Iow  B!.

Vo new boxes were found

at three of the five bars sam-
pIed. Average number 'vas
ver low at Bowlers Rack.;2

per bushel! and relatively
low at Ross Rock �6 per
busheI!. Recent  new! mortaL-
ity was likewise aou-existent
or very low L3.7 percent! at
four of the stations. At Ross

Rock. recent tnor.ality was
fairly high i30.6 percent!.

Average number of old
boxes per oushel was also
low at aLL bars. but at some,
the numbers represented a
substantial percentage when
compared with the average
total number of live oysters

�5 percent at Smokey Point
and 29 percent at Ross Rock!.

B. Fall Survey

Twenty-seven oyster bars
were sampled Rom six of the
major tributaries of the west-
ern Chesapeake Bay in Vir-

a between 30 September
and 28 October 1994.

Results of this survey are
sununarized in Table 3.

". James River

Seven bars were sampled
in the James River, between
Viansemond Ridge at the
lower end of the river and

Horsehead in Burwell Bay.
Total count per bushel

of oysters af all sizes ap-
proached the count tradition.-
ally considered good for seed
transplantation �00! only at
Horsehead ~here it was 617.
At all other stations, total
counts were far below that
level: they ranged &om '221
to 399 at Long Rock, Point of
Shoals, Dry Shoal and Wreck
Shoal and Rom 51 to 73 at
Thomas Rock and Van-

semond Ridge.
The number of market

oysters per bushel of bottom
cultch was generally low
throughout the river. The
highest average number of
market oysters �6! was
found at Point of Shoals. Av-

erage number at the other
stations were much lower

snd well below desired levels

for harvest. They ranged
from 8 to 26 at Wreck Shoal,
Long Rock and Horsehead,
and Rom 0 and 1 at Dry
Shoal, Thomas Rock and
Vansemond Ridge.

The number of small oys-
ters per bushel exceeded 300
only at Horsehead �49!,
Counts at Long Rock and

Point of Shoals were just be-
low 300 at 272 and 245. At
Wreck Shoal and Dry Shoal,
counts averaged between 100
and 200 and at Thomas Rock
and Nansemond Ridge aver-
age counts were very Low �3
and 10!.

Average number of spat
per bushel was also Iow at aLL
stations. They ranged Lrom
111 to 143 at Horsehead, Dry
Shoal, Long Rock and Wreck
Shoal, and from 40 to 49 at
Point of Shoals, Thomas
Rock and Nansemond Ridge.

The average number of
new boxes per bushel of bot-
tom material was Iow at all

stations, ranging from 12 at
Thomas Rock to 3 at Horse-
head and ~Vansemond Ridge,
The number of old boxes was
also relatively low; it ranged
from 20 to 35 per bushel at
Thomas Rock, Dry Shoal,
Long Rock and Wreck Shoal,
and Rom 8 to 10 at Point of
Shoals, Nansemoad Ridge
and Horsehead.

The total number of oys-
ters at the two bars sampled
in the middle and upper
parts of the York River on Oc-
tober 25 ranged from 3 to 6
with no market oysters
found. Only one new box was
found at each station and no
old boxes were recorded.

': Vobj ack Bay

The only oysters found at
the two bars sampled in >Iob-
jack Bay on October 24, 1994
were one market and one

small at Pultz Bar and two

spat at Tow Stake resulting
in fractional averages which
rounded off to 1 for the aver-
age total in each case. Vo
new boxes were found at

either bar and only two ol.d



boxes w'ere found at Pultt
Bar, averaging a fraction
which rounded off to I.

' Piazzkatazzk River

The average total
number of oysters per bushel
at the three bars sampled in
the Piankatank River on Oc-
tober 28, 1994 ranged horn
38 to 92 and consisted of
mostly small oysters, Only
three market oysters were
found  at Burton's Point! and
the average number of spat
ranged Rom 2 to 23. The av-
erage number of small oys-
ters ranged &om 36 to 78.

The average number of
new boxes was low at the

three bars; the number of old
boxes was also low at Ginney
Point and Burton's Point but
it was moderately high at
Palace Bar.

"Rappahazznock River

Ten oyster bars were
sampled in the Rappahan-
nock River  including one in
the Corrotoman River! be-
tween October 12 and 17,
1994. They extended Lrom
off Broad Creek near the
mouth of the river to Ross
Rock near the upriver limit
of oysters. Bar locations are
given in Table 1.

Very few oysters were
found at any of the bars sam-
pled. The only signi6cant
number of oysters was found
at the public ground off the
mouth of Broad Creek  a to-
tal of 104!. At the other sta-
tions, the average total
number ranged betw'een 2
and 30. The bars with the
lowest total numbers were
41orattico Bar, Smokey Point
and Hog House � to o!.

The average number of
market oysters off Broad
Creek was 19. At the other

bars it ranged Lrom 0 to 9 per
bushel. The highest average
number of sznall oysters was
74 ofF Broad Creek and at an
other bars it ranged from 0 to
24, The average nuznber of
spat per bushel was very low
at all bars, ranging &om 0 to
11,

The number of new and
old boxes was low at all bars.
No new boxes were found at
nine of the ten bars saznpled
and the number of old boxes
ranged Rom 2 to 8.

" Great Wicomico River

The average number of
oysters per bushel was low at
the three bars saznpled in the
Great Wicomico River on Oc-
tober 21, 1994. It consisted
mostly of sznall oysters with
average counts between 50
and 77. Average nuznber of
market oysters ranged from
0 to 3 and the nuznber for
spat was between 3 and 4 per
bushel.
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Discussion
Only oysters larger than

3 inches are counted as mar-
ket oysters in VINS bar sur-
veys. This maintains
consistency in the data col-
lected because VIMS data
p~te the current 2-U2-
inch standard by many
years. The 3-inch staadard.
is, therefore, the only vaUd
comparative measure of
changes in abundance of mar-
ket-size oysters over an ex-
teaded number of years.

The greatest coaceatra-
tion of market oysters on the
public ~unde of the western
side of the Chesapeake Bay
in Viry'gaia in recent years
has been found at the upper
limits of oyster distribution
 lower salinity areas! in the
James River and the Rappa-
hannock River. Since 19S6,
there has been a continuous
decline in abundance of mar-
ket oysters ia those areas to
levels of 20 per bushel or less
which can be considered com-
mercially negligible  Figures
2 and 3!. That is an indica-

tion of natural populations
adversely sff'ected by factors
such as diseases and harvest-
ing pressure.

In the Rappahannock
River. the decline has contin-
ued to the preseat. In the
James River, however, there
was a slight recovery in the
fall of 1993 and the spring of
1994, but no statistically de-
tectable change is evident
from our surveys in the faH
oi 994 at the stations sam-

pled in those three surveys
 Horsehead Point of Shoals,
Long Rock, Dry Shoal, and
Wreck Shoal; Figure 4!, Xlar-
ket oysters were absent or
their numbers extremely low
in the York, Piankatank and

Great Wicomico rivers and in
Mobjack Bay.

Thus, the James River
bars abave Wreck Shoal con-
tinue to be the only public
grouads in Virginia, on the
western side of the Chesa-
peake Bay, where oysters can
survive the effect of diseases
to reach market size in sub-
stantial numbers and, coase-
quently, those bars also
constitute the primary reposi-
tory of potential oyster repro-
duction and recruitment ia
Virginia. The number of mar-
ket oysters found there at
present are still low; they rep-
resent on the average only
4% of the total number of oys-
ters present  with a maxi-
mum of 16% at Point of
Shoals!. Natural mortality of
oysters oa those bars, attrib-
utable to diseases or low sa-

linity, has beea negligible ia
recent years  see VIMS an-
nual reports on status of the
resource!. That leaves har-
vesting pressure as the factor
most likely to limit the
number of oysters that reach
market size in the James

River bars above Wreck
Shoal.

" SmaLl Oysters

Oyster bars above 9 reck
Shoal in the James River are

also presently the only ones
in Vir~a public grounds on
the western side of the
Chesapeake Bay with abun-
dant numbers of smaH oys-
ters  Figure 5!. Average
numbers above 400 per
bushel  a level traditionally
considered attractive to in-

dustry concerns! have been
recorded frequently in recent
years and at Horsehead they
have been as high as 1100.
Since 1992. however, there
has been a decliniag trend in
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'. mortality

small oyster numbers in the
James River. The average
number at some of the most
productive bars, such as
Horsehead, Point of Shoals
and lang Rock, was statisti-
caHy lower in the fall of 1994
than in the spring of 1994
and the faH of 1993  Figure
6!, The decline is likely due
to increased harvesting of
seed Rom those bars and

should be of concern in devel-

opxnent af management
strategies.

No small oysters were
found in Mobjack Bay in the
fall of 1994 snd they were
very scarce in the York
River. Average numbers in
the Rappahannock River
have been very low since
1986, averaging less than
100 per bushel or slightly
more  Figure 7!. Although
the number of small oysters
in the Piankatank and Great
Wicomico rivers has reached

a 300 per bushel average sev-

eral times since 1986 �00 at
Haynie Point in the Great Wi-
coxnico in 1986!, they have
been around 100 pex bushel
since 1992  Figuze 7!.

"- Oyster Spm

Spat are juvenile oysters
that have been recruited into

the population within the few
months included in the sum-
mer spawning season. They
are important as potential
seed oysters  in 1Q years!
and market oysters  in 3-5
years!, depending on growth
rates and survival.

The number of spat
found on bottom cultch Rom
the James River in the fall of
1994 was much higher than
at any of the other rivers sur-
veyed on the western. side of
the Chesapeake Bay, and re-
flects the ~ater abundance
of oysters on James River
bars. Nevertheless, the num-
bers found in the James

River approach the lowest
numbers recorded at BurweH
Bay stations in the last 30
years  Figure 9!. Lt is evident
Rom these data that recruit-
ment of new oysters into the
remaining productive bars in
the James River has been
low in the last three years
and that active management
strategies may be helpful in
enhancmg future recruxt-
ment. Numbers of spat an
bottoxn cultch in the

Piankatank and Great Wi-
coxnico rivers were also the

lowest recorded since 1986 at

the stations sampled  Fig-
ures 9 and 10!.

Recmt mortalities ob-
served at all stations sazn-

pled in the faH of 1994 were
low, the highest being under
17%.
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TABLE 1

STATION LOCATIONS FOR SPRING AND FAU SURVEYS

STATION LATITUDE LONGITUDE

MOBJACK BAY
Pultz Bar

Taw Stake
37 21.1

37 20.2
76 2f.t

76 23.7

P !ANKATANK RIVER

Ginney Point
Burton's Point

37 32.0

37 30.9
76 24.2

76 19.7

CORROTOMAN RIVER

Middle Ground 37 41.0 76 28.4

GREAT WICOMICO RIVER
Haynie Point
Whaley's East
Fleet Point

37 49.8

37 48.3

37 48.6

76 18.7

76 17.8

76 17.3

JAMES RIVER

Deep Water Shoal
Horsehead

Point of Shoals

Lang Rock
Dry Shoat
Wreck Shoal

Mamas Rock

Nansemond Ridge

RAPPAHANNOC K RIVER
Ross Rack

Bowlers Rock

Long Rock
Morattica Bar

Smokey Point
Hog House Bar
Drumming Ground
Pa~t Rock

Off Broad Creek

37 08,8

37 06.3

37 04.5

37 04.6

37 03.5

37 03.7

37 01.5

36 55.5

37 54.0

37 49.5

37 48.9

37 46,9

37 43.2

37 38.4

37 38.7

37 36.4

37 346

76 38,1

76 37.9

76 38.7

76 37.1

76 36.1

76 34.3

76 29.5

76 27.2

76 47.5

76 44.0

76 42.9

76 39.3

76 34.8

76 33.2

76 27.5

76 25.2

76 18.4



TABLE 2

RESULTS OF PUBLIC OYSTER GROUNDS SURVEY - SPRING 1994

STATION

Market Small S Total New Old

66 566 510 1142 54 185/19 17.5 4.5

69 522 229 819 29 235/19 '17.5Mulberry Paint

3,334 688 289 1009 35 415/19 17.1Horsehead

45 469 62 577 7 16 1,3
Point of Shoals 5/19 16.9

36 361 284 681 78 49 10.0
Long Rock 5/18 19.0

3 78 296 377 26 555/18 19.0Dry Shoal

7 29 273 123 4255/18 19.0Swash

8 63 200 270 18 855/18 'I 8.0Wreck Shoal
6.3

RAPPAHANNOCK R.

Ross Rock 1 27 8 36 'l6 15 30.85/24 22.5

3.75/24 20.5 19 33 0 53 2 7
Bowlers Rock

15 13 0 27Long Rock 0 6 0.05/24 19. 9

9 6 0 15 0 9
Morattico Bar 5/24 19.9

3 9 0 12 0.0
Smokey Point 5/24 19.9

Discrepancies in Total Oysters per Bushel due to rounding off decimal averages to whole numbers.
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JAMES RIVER

Deep Water Shoal
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DATE C
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TABLE 3

RESULTS OF PUBLIC OYSTER GROUNDS SURVEY - FALL 1994

AVERAGE NUMBER

OYSTERS PER BUSHEL
PCT,

NErhl

MORT

STATION COLL TEMP.

DATE  C!   pt!

BOXES

Marftt Small Spat Total New Old

JAMES RIVER

9/14 25.0

9/30 21.9

10/18 18.0

10

10.3

15

26 449 143 617 3 10 0.4Horsehead

Long Rock 12 3 17 272 110 399 10 27 2,49/30 21.8

9/'14 25.0

9/30 21.8

10/18 17,0

14

16.8

18

8 101 111 221 14 35 5.8Wreck Shoal

9/14 24.0

10/7 13.8

10/18 17. 9

15. 9

14

56 245 49 351 5 8Point of Shaals 1.4

17.4 1 163 111 275 10 26 3.5

12 20 14.5

10/7 18.8Drv Shoai

Thomas Rock 2110/5

10/7

19,5

23 49 73

20.7 0 10 40 51 3 910/7 17.7Nansemand Rid e

YORK RIVER

Bell Rock

Aberdeen Rock
0 3 3 6

0 3

12.5

17. 8
1 0

0

10.0

16,7

10/25 16.1

10/25 15 3

MOBJACK BAY

Pultz Bar

Tow Stake
21,7

20.0
0

0 0

0.0

0.0

10/24 14.6

10/24 15.8

0 0 0 1

0 0

PlANKATANK R.

Ginney Point
Palace Bar

Burton's Point

0 36 2 38

0 78 14 92

64 23 88

0 0

5 20

5 7

15

6

17

0.0

4.8

5.0

10/ZB

10/28

10/28

14.7 0 12 2 1410/17 16.8 0 3 00

GREAT WICOMICO R.

Haynie Point

Whaley's 'East

Fleet Po~nt

0 77 4 81

1 54 3 58

3 50 3 56

17.5

16.8

17.3

1 4

5 16

1 12

0.8

7,4

1.8

10/21

1 0/21

10/21

16.3

13.8

15.0

Discrepancies in Total Oysters per Bushel due to rounding off af fractianai averages.
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RAPPAFANNOCK R.

Ross Rock

Bowlers Rock

Lang Rack
Morattico Bar

Smokey Point
Hag House Bar

Drumming Ground
Parrot Rock

Off Broad Creek

CORROTOMAN R.

Middle Ground

10/'r 2

10/12

10/12

10/1 3

10/13

10/17

10/17

10/17

10/'I 7

13 8

150

170

17.7

12.3

12.0

17,5

17.0

15.8

104

11,3

11.8

13.5

15,8

15.8

15.3

152

15.7

0 12 0 2

9 13 0 21

9 6 0 14

2 0 0 2

2 2 1 4

1 4 0 5

0 8 3 11

0 24 6 30

19 74 11 104

0 8

0 5

0 2

0 4

0 3

0 2

0 2

0 5

2 6

0.0

0.0

0.0

0.0

00

5.9

0.0

1.1

1.6
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