3

% WILLIAM & MARY
CHARTERED 1693 W&M ScholarWorks

Reports

9-1976

A study of leased oyster grounds adjacent to the new and old
James River bridges, Newport News, Virginia

Dexter S. Haven
Virginia Institute of Marine Science

Paul C. Kendall
Virginia Institute of Marine Science

William C. Phoel
Virginia Institute of Marine Science

Follow this and additional works at: https://scholarworks.wm.edu/reports

6‘ Part of the Environmental Indicators and Impact Assessment Commons

Recommended Citation

Haven, D. S., Kendall, P. C., & Phoel, W. C. (1976) A study of leased oyster grounds adjacent to the new and
old James River bridges, Newport News, Virginia. Virginia Institute of Marine Science, William & Mary.
https://doi.org/10.25773/yf9w-zj09

This Report is brought to you for free and open access by W&M ScholarWorks. It has been accepted for inclusion in
Reports by an authorized administrator of W&M ScholarWorks. For more information, please contact
scholarworks@wm.edu.


https://scholarworks.wm.edu/
https://scholarworks.wm.edu/reports
https://scholarworks.wm.edu/reports?utm_source=scholarworks.wm.edu%2Freports%2F2134&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1015?utm_source=scholarworks.wm.edu%2Freports%2F2134&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarworks@wm.edu

A 'STUDY OF LEASED OYSTER GROUNDS ADJACENT TO THE NEW AND

- OLD JAMES RIVER BRIDGES, NEWPORT NEWS, VIRGINIA

. Conducted for the
Virginia Department of Highways and Transportation

'State Highway Project-0017-046-102, PE-101, RW-201

By

Dexter S. Haven, Paul C. Kendall
’ and
William Phoel

Virginia Institute of Marine Science

Gloucester Point, Virginia 23062

September, 1976




INTRODUCTION

This report describes two studies by the Virginia Institute of
Marine Science (VIMS) on oyster bottoms adjacent to the recently
constructed and the original James River bridges. The first study was’.
conducted fﬁom July to October, 1972, prior to construcfion of the new
bridge. The second was carried out in April, 1976, after the new bridge
was finished, but prior to the removal of the southern end of the originél
~ bridge. |

ThereIWere severalApurposes to the stqdies: 1) To detefmine if
construction activity had'a measurable impact on the adjacent leased
bottom; 2) To quantify the magnitude of stocks of oysters and their
“economic yaluej and 3) To evaluate the bottoms adjacent to the old
bridge éq that when it was removéd the impact of this activity on thé
sufppunding leased oyster grounds could be evaluated.

The leases studied, plat numbers, acreage, number of stations
occypied, etc., in 1972 and 1976 are shown in Table 1.

| A basis for evaluating the impact of construction activities was
the 1972 VIMS study titled: "Survey of Leased Oyster Grounds Adjécent»
to the Jamesziver Bridge at Newport News , Virginia™. This report Was
submitted to the Virginia State Department of Highways in December 1972
and includes a detailed description of how the leased areas were located,
the areas studied, how samples were collected, quantity of oysters
found on the bdttom with patent tongs, a dollar value of the resource
on Ballard's lease, and the results of a study of leased bottOms‘by‘a

diver.
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The present study essentially ﬁepeated all aspects of sampling
carried out in 1972. Much of the data on oyster density obtained in
1972 are summarized for comparison with information obtained in 1976.
Reference should be made to the 1972 study fof pértineﬁt.de&ails.

This report divides the study area into: 1) the State Right-of- |
Way area; and 2) leased bottoms. The State right-of-way area is 550
feet in width, and contains the two bridges and two natural gas pipe
lines. The right-of-way extends 88 feet‘beyond the north side of the
‘old bridge and 332 feet to the south of the downriver side of the new
bridge. Our study included a diver and fathometer study in the right-
offwayu Leases did not extend into the right-of-way, therefore,
samples of the bottom (to evaluate populations of oysters ) were not

taken in this zone.

The James Rdiver - A‘Briéf»Review of Some Ecological Aspects

The James River, where the study area is located, is the largest
seed oyster producing region on the East Coast. Oysters set naturally
here on areas of shell bottom. In the 1975-76 season, seed production
from public grounds in the river was 446,121 bushels.

The James River has undergone major changes in production over the
years and there has been é drastic decline since 1960. This decline
was part of a Bay-wide decline in nearly all high salinity regions
(15 parts per thousand and o§er). The basic cause of this phenomenon

was the oyster pathogen MSX which first appeared in the Bay in 1960 and



killed millions of bushels of oysters in high salinity waters. The |
disease, however, did not cause mortalities in mid to low salinitieé,
but accompanying the decline in stock in the lower river there was

a river-wide decline in spatfall. The area covered in the present
study was subject to mortalities as high as 60% per year due to MSX
in the early 1960's.

Today MSX is still a major cause of mortality of seed oysters
(originating from the James River seed area) if they are relaid in
high salinity areas. Since about 1970, however, there has been a
gradual increase in the survival rates of oysters setting in the lower
James. The reason for this increased survival is not fully understood.
It may be related to a decrease in the severity of MSX due to a
succession of years of below average salinity, or an increase in the
resistance to MSX of oysters setting in the area; possibly a combination
of both factors is involved.

A factor which has definitely favored a build up of oyster populations
in the study érea is a decrease in numbers of oyster drills. Prior to
1972 the oyster drill killed many small oysters in the area below theb
bridge; however, in 1972 flood waters accompanying tropical storm Agﬁes
killed drill populations in the study area.

Regardless of the cause, there has been a major increase in numbers
of oysters'on public bottoms in the lower James which began about 1970~
71, and by.l975 several of the public rocks adjacent to the study area
had developed large populations of seed oysteis. Also, as shown by the
1972 study, populations had increased to high levels on several of the

private leases adjacent to the bridge.



PROCEDURES FOR EVALUATING IMPACT OF CONSTRUCTION

Locating Stations

The_co:ners of the leased tracts were marked for the study by
personnel of the Virginia Marine Resources Commission (VMRC)-. Statidns
where.samples were collected were first located on charts of the area
on west to east lines across each tract at regular intervals. Stations
were designated by a system of letters and numbers (Figures 1 and 2).

In the river, the stations were located with reference to the corner
stakes established by VMRC and by using appropriate landmarks; a plastic
line marked at 50 to 100 foot intervals was then used to measure disténces.
When a station,Was located, a wooden stake was placed there to mark
the spot. In general, stations were located on a rectangular.grid
systemIQSb X 150 yards so that two samples are taken in about 7

acres. 1In certain critical areas, the grids were 150 X 150 yds square,

so that areas sampled ranged from 2 to 3 acres.

Sampling Bottom Substrate With Patent Tongs

The bottom samples were obtained with a pair of heavy "patent tongs"
which were raised and lowered by a power winch. These "tongs" equipped
with teeth penetrated soft mud and hard shelly bottom to a depth of about
4 to 5 inches and brought to the surface everything ovér 1" diameter
in a section of bottom which was about 1.2 square yards in‘area; At
each station, 2.4 squard yards were sampled by taking two grabs. |
After each grab; however, the boat was moved slightlylso that the tongs

did not fall twice in the same place.



At each station,tthe following data were obtained: date, vegetation
(if any), bottoﬁ type, QUantity of shell, number of living oysters,
number of hard clams, and number of boxes (hinged but empty shells).
This last pafameter was useful in estimating mortality. Live oysters
and clams were measured.

Using the area sampled by the tongs Q};§>square yards) and other
‘;data, we calculated mean numbers of oystersvand shells per acre. Taﬁle
2 shows how these calculations were made.

Data on oyster and shell density at all stations for 1972 and 1976

in terms of bushels per acre are shown in Figures 3, 4, 5 and 6.

Examination of Bottom By Diver

In 1972 a diver swam over all beds to determiné the general
distribution of oysters on the bottom and the presence or absence 6f
holes or depressions in the bottom which might have been due to con-
struction actjvities.

A more extensive study was conducted in 1976 by a diver who was
towed along transects over the leases (Figures 7 and 8). During this
time he reported to a peréon'in the boat via a telephone hookup.
These-éOmments by the diver were recorded on a tape recorder. later
, they‘were summarized for the report. The diver made a special effort
to survey areas around énd adjacent to the pilings of the old bridge
which were to be removed. The results of the diver study are summarized

in this report; details are giveh in Appendix I.



Determination of Bottom Topography

Topographs of a series of transects of the bottom (Figures 9 and 10)

were recorded by a fathometer to determine if the bottom had been modified.

The fathometer. study is summarized in this report; details are given in

Appendix II.

RESULTS

In.the following paragraphs, the results of sampling for oyster
‘density, etc., will be discussed. 1In our presentation of the data én v
densities of oysters in 1972 and 1976, it must be recognized that
populations shown for 1976 are not necessarily derived from those
existing in 1972. That is, since 1972 the areas may ha&e been planted
or harvested. While records of production from leased areas are not
available, observations by VIMS personnel indicéted that harvesting‘
did occur in the study area after the 1972 study, but before that‘
made in l976. |

A total of 111 stations were sampled in 1972 and 109 in 1976.
Table 1 shows lease holders, acres surveyed, number of samples taken,

and number of stations occupied for 1972 and 1976.

Lease of D. H. Lore & Sons

This lease is located on the south shore upstream of the bridge '
(Figure 1). Sampling in 1972 was less intensive than in 1976 (Figures
3 and 4). Average density in 1972 was 3 bu/acre or 111 bu for the

37 acre plot. 1In 1976 average density was higher, there being 76
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bu/acre or 2812 bushels for the plot. Quantity of shells on the entire.
plot was estimated at 1554 bushels in 1972 and 2405 bushels in 1976.
A box count of 1% was observed in 1976 which indicates low mortalities
during the past year (Table 3).
The three transects examined by the diver in 1976 over Lore's
lease (Figure 7) corroborated information obtained by patent tongs,
that is, areas thickly covered with shelis and oysters were interspersed
with areas of barren bottom. A heavy growth of mussels covered the‘ 
oysters (Appendix I - Transects P, P-Q aﬁd Q).
The right-of-way from the pilings on the old bridge to Lore's
lease was. observed by the diver. The bottom around the pilings was
firm and was covered with shells and oysters, From the pilings out.
to the right-of-way, the bottom §afied from firm to soft with scattered
. oysters. | | |
Pive "puns" with the fathometer on and along the margin of Lore's
‘lease (Figure 9) showed no irregularities or holes on Lore's ground
(Appendix IT. - Transecté P, P-Q, Q, W'and Xﬁ. Note: w’and Xlare not

shown on Figure 9, but are described in Appendix II.

Lease of J. G. Stroup

This is a small lease adjoining the right-of-way over on the
south shore upriver from the bridge (Figure 1). No oysters were found
-hére in 1972 (Figures 3 and Table 4).

No studies were made on this lease in 1976 since the lease holdéf

did not give permission to sample there.



Lease of Ballard Fish and Oyster Company

This is thé largest single lease in the survey area, and it is
locéted on the south side of the James. A small portion is upriver
from the bridge, but most is downriver (Figure 1).

'Oysters and shell were distributed widely over the lease in 1972
and 1976 and in several places densities were quite high exceeding
400 bu/acre (Figures 3 and 4). 1In 1972 the average density on the 282
acre plot was 173 bu/acre or 48,786 bushels for the entire lease. |
There was 54,426 bushels of shell on the same area. In 1976 an incféase_.
in oyster density was indicated, since average density was 198 bu/ |
acre with an estimate of 55,836 bushels for the whole lease. Shell
volume showed a decrease to 34,686 bushels (Table 5). Box counts
were 7% for 1976 which is about normal for the area.

The diver examined eight transects over this 1ease§ three on
the upriver side of the bridge and 5 on the downriver side (Figure 7).
Upriver from §he bridge, the bottom was flat and consisted of soft
mud, mud and shells, and hard oyster bottoms.

In the right-of-way area between the lease and the bridge, the
bottoms were hard sand or mud with a few oysters. The bottom adjacent
to the piling was sometimes rocky with oysters and shell (Appendix I -
Transects Cf D’and Eﬁ.

Downriver from the bridge on the lease as far as 2000 feet from
the right-of-way, the bottoms were typical of a productive oyster
ground. There were large areas of hard bottom covered with oysters
and shell, interspersed with areas of mud, or mud and shell. The

diver reported no unusual holes or depositional areas (Appendix I -



Transects B, C, D, D-E, and E). On two transects, D-E and E, the diver
reported disturbed ground or roughed-up bottom. We observed oyster
dredging in the area and presume that the observed modification was
done by that gear. |

In the right-of-way area, between the bridge and the lease, the
bottoms were largely soft mud or sand with an occasional patch of
oysters. The bottom around the two pilings observed ih the area was
hard sand.

Three fathometer runs upriver from the bridge disclosed the bottom
to be quite flat with only three small elevations about one foot high
(Appendix II - Transect C', D' and E'). Downriver, three traces showed
a consistently rough bottom with many peaks from 6 inches to one foot
high; these apéaks" are the patches of oysters observed by the diQer

(Appendix II - Transects B, C, D, D—E, and E).

leases of W. D. Melzer>(0ffshore and Inshore Plots)

These two plots are alike since in 1972 and 1976 both had very ,'
low oyster populations and little shell (Figures 3 and 4). The bottom
was predominantly a firm mud-sand.

In 1972, the 122 acre offshore plot was.estimated to have about‘
85 bushels of oysters; in 1976, the total quantity was 244 bushels.
Shell for the érea for 1972 and 1976 respectively was 488 and 854
buShels. Nb oysters were found on the 60 acre inshore plot in 1972
or 1976; shell for the two years was respectively 244 and 1220

bushels (Table 6).
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Four diver transects were made over these leases (Figure 7).

Outside the righf—of-way the diver reported a uniform sand or sand-
‘mud bottom with an occasional oyster.

In the right-of-way area, between the lease and the bridge, the
bottom was broken by a channel a few feet downriver from the bridge.
of-way of and parallel to the new bridge. This channel was about 2
feet deeper than the surrounding bottoms, and it was filled with soft
silf (Appendix I - Transects R, X, S, and T). Around the pilings,
the bottom was hard with an occasional patch of shell.

Four runs of the fathometer were made over this ground (Figure 9);'
BAppendix II - Transects R, X, S and T). On the lease, the bottoms
Wefe flat with no hiils or depressions. The channel observed by the
diver was élearly seen on the fathometer tracings; it was from 100
to 150 feet wide and 2 to 3 feet deep. It was well inside the right-

of-way in all instances.

lLease of J. H. Miles & Co. (South Side of James)

This lease is oOver one-half mile downriver from the bridge and
von the south side (Figure 2). The densities of shells. and oysters
“for 1972 and 1976 show a uniform coverage of oysters (Figures 5 and 6).
Average density in 1972 was 40 bu/acre or 3760 bu for the 94 acre lease;
‘ in 1976 average density was 266 bu/acre or about 25,004 bushels for the‘
‘entire lease. Mortalities in 1976 based on box counts were 4%, indicafing‘
a low mortality during the past year. There were about 16,074 bushels '

of shell/acre (in the upper 3 to 5 inches) in 1976 (Table 7). vNo
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transects were made on this plot with the fathometer or the diver

because of its distance from the bridge.

Lease of Evelyn Hines

This lease is located on the south side of the James over one~
third mile downriver from the bridge (Figure 1).

Samples collected in 1972 and 1976 showed no oysters (Figures
3 and 4). Shell for the entire 59 acre plot in 1976 was estimated at
only 413 bushels (Table 9).

No fathometer or diver studies were made on this plot.

 Lease of J. H. Miles and Co. (North Side)

This lease is located on the north side of the James upriver from
the bridge (Figure 2); There was a major difference in oyster populafionsm
on this lease in 1972 and 1976 (Figures 5 and 6). Oysters were scarde
in 1972 with an average of 9 bu/acre or 378 bushels for the 42 acre
plot. In 1976 oystefs were much more abundant .and there were 332 bu/
acre or about 13,944 bushels for the lease. Shell was obsérvéd to be.
more abundant in 1972 than in 1976; the quantities respectively being
17,766 bushels and 4,284 (Table 8). The decline in shell from 1972
to 1976 may be attributable to harvesting. ABox counts were 10% in
1976, which is about normal for the area.

The transects covered by the diver are shown in Figure 8. He
reported heavy densities for oysters on the lease.

On the right-of-way area, between the lease and the bridge, the
bottom was firm but without oysters. The area around the pilings was
level with the surrounding bottom; oysters were observed on the bdttom

around the base of the piling (Appendix I - Transects M-N).
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Two fathometer transects were made over this plot (Figure 10).
An insepction of bottom showed many small irregularities typical of
an oyster bed. No large holes or depressions were noted (Appendix II =

Transects M and N).

Lease of L. Michaux

The 8 acre lease is'located on the north side of the James and
downriver from the bridge (Figure 2). No oysters or shells were found
’in'1972; in 1976 no oysters and few shells were found (Figures 5 and 6;
Table 10). The leased bottoms observed by the diver were flat, clean,
firm sand (Appendix I - Transect K).

In the right-of-way between the lease and the bridge the area
around the pilings was hard sand which changed to mud (Appendix I -
Transect K). Fathometer traces showed a channel inside the right-
of-way area about 3 feet deeper than the surrounding bottom (Appendix

II - Transect X).

VAIUE OF OYSTERS AND SHELL ON LEASED BOTTOMS

While we do not imply any damage to the standing crop, it is of
interest for a future study to establish the economic value of the

standing crop on several of the leased areas.
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It was established by conversation with dealers that, at the
present time, sﬁells cost about 32¢ a bushel delivered to the site and
piacéd on the bottom. The area surveyed at present is not restricted
for shellfish harvest because of bacterial or Kepone pollution.
Oysters from unrestricted areas if they are fat and 3 inches or longer,
may sell for as high as $8.50 per bushel; soup oysters (1-3 inchesj
may sell for $2.50 per bushel. Only from 4 to 21% of the oysters on
the leased bottoms were market size, 3 inches or larger (Table 2);
~and most Wpuld be classed &4s soups. However, oysters in the
2 to 3 dinch range, if fat, may be shuckéd and sold as standards.
Therefore, because of this reason, we have estimated their value at a‘
maximum of $5.00 per bushel.

Using $5.00 per bushel for oysters, we may calculate the present
market value of fhe oysters on the leases. However, it must be recognized
that this is a maximal value. Itldoes not include harvest costs, etc.
Alsq, it must be recognized that it is not economically feasible to
harvest all the oysters on a plot. With the preceeding reservations
the value of the standing crop is presented (Table 11).

| In conclusion, while we havé outlined the "value" of the oysters
and shell on the leased bottomq) our study, as will be discussed
next, indicates no damage to the bottoms or to the existing crop

during the 1972-1976 period.

HARD CIAMS

Five hard clams were recovered in all samples in 1972. None

were recovered in the 1976 survey.
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SUMMARY OF PiNDINGS BASED ON FATHOMETER TRACES,
. DIVER SURVEYS AND PATENT TONG DATA
Leaseé _ '

Our survey showed that the leases of the Ballard Fish and Oyster
Cbmpany, D. H. Lore and Sons, J. H. Miles and Company (north and south
side) were in 1972 and are today (1976) moderatély productive. A1l
4 areas in 1976, howevef, showed standing crops 6f oysters higher thah
that observed in 1972. Mortalities during the past year (1975-76) on
all four areas have been low or normal for the area as indicated by
‘box counts. Fathometer” traces and diver studies on the leased areas
indicated typical productive oyster bottoms or barren areas with no
evidence of holes or areas of deposition of sand or silt.
| ‘The leases of J. G. Stroup, W. D. Melzer, Eyelyn Hines, and
L. Michaux were unproductive‘at the time of our 1972 study prior to
construction of the bridge;vthey.were‘unproductive in 1976 after
bri&ge COnstruqtion was finished. |

In no instance did the fathometer or diver study indicate modification
of the bottém on the leases in the form of depressions or deposition of
sand or silt to these bottoms.

Oyster shell was, with one exception, as abundant in 1976 as it

was in 1972.

Right-of-Way Area

Bottom topography within the right-of-way was consistant with that
Oh the leased oyster planting ground except forbthe boat access channel

dredged during construction and still visible in right-of-way adjacent
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to Melzer's and Michaux's leases. Oysters were sparse within the right-
of-way with the exception that around the bases of the pilings oysters

were found in good number.



Table 1

Tracts of Leased Ground Surveyed and Number
of Samples Taken (1972-1976).

: VMRC Acreage Number Number
Lessee Plat No. of IlLease¥ Samples Stations
1972 1976 1972 1976
Ballard F & O Co. 1438 282 76 82 38 41
Lore, D. H. & Sons 7899 37 12 36 6 18
Stroup, J. G. 2136 4 4 0 2 0
Melzer, W. D. 7898 122 32 34 16 17
Melzer, W. D. 11080 60 20 20 10. 10
Hiﬁes, Evelyn . 59 18 6 ] ‘3
‘Miles, J. H. & Co. 7988 42 28 26 14 13
-Miles, J. H. & Co. 94 26 '8 13 4
Michaux, L. | 8113 8 6 6 3 3
TOTALS 708 222 218 111 109

- % A1l of this acreage is outside the Right-of-Way.



Table 2

Methods of Calculating Average Density of Live Oysters

and Shells.

Each grab of the patent tongs used in sampling covered 1.2 square

yards area on the bottom; two grabs were made at each station.

There are 4,840 square yards in an acre.

The oysters of the size recovered from the area counted, on the

average, 400 to the bushel‘in 1972.

The following size distribution was seen in bushel samples of

D. H. Lore Ballard
No/bu = 224 No/bu = 364
Market = 21% , Market = 12%
Small = 62% Small = 74%
Yearling = 17% : Yearling = 14%
Box counts = 3% Box counts = 3%

oysters in 1976. No spat (1976 set) was observed.

Miles

No/bu = 518

" Market = 4%
Small = 75%
Yearling = 21%

Box counts = 2%

The shell that we recovered counted, on the average 17 to 1

liquid quart measure or 850 per bushel in 1972 and 16 per liquid

quart measure or gggper bushel in 1976.

An example of how bushels per acre of oysters or shell is calculated

on the basis of number of oysters per station is illustrated below.




For Example, doing the calculations for station Ql, the results of

which appear in Table 3

8 oysters recovered at Sta Q1 X 4,840 yd2

2.4 yd4 covered at Sta acre
- 224 oysters = 72 bu/acre
bushel
and

2 qts shell at Sta QL X 4,840 yd?
2.4 yd4 covered at Sta acre

L

—— 50 qt/bu = 81 bu/acre



Table 3

Estimated Density and Quantities of Live Oysters, Boxes and
Shell on a Plot of Oyster Planting Ground Adjacent to the
James River Bridge and Leased by D. H. Lore & Sons.

Density of Boxes Density of
Live Oysters (% of Surface & Buried
, Sediment (bu/acre) total) Shell (bu/ac)
Station Type 1972 1976 1976 1972 . 1976
Ql (Al) M 0 72 0 16 81
Q2 (A2) M 10 0 0 56 40
Q2 (A3) M 0 0 0 36 20
(B1) StM - 0 0 - 4
(B1-1/2) M - 9 0 - 81
(B2) M - 0 0 - 121
(B3) MS - 279 3 - 161
. (B3-1/2) M JE— 36 0 - 8
P1 (Cl) A . 8tM 0 9 0 40 8
P2 (C2) M 5 0 0 48 40
P3 (C3) M 5 378 7 56 202
. P3-1/2 (C3-1/2) M - 36 0 - 81
(D1) M - 306 3 - 282 -
(D1-1/2) MS - 18 0 -— 24
(E1) M - 9 0 - 24
(E2) M - 117 0 - 40
(F1) M - 0 0 - 16
. (F2) StM - 54 0 - 0
Average? 3 743 42 733
" 764 | - 654
Estimated bushels on © o111 2,7383 1,554 2,701°
entire plot g 2,812% <1 2,405%

1. Not recorded in 1972.
2. Based on values not rounded off.
- 3. All '76 stations.
4. Only those '76 stations which were done in '72.
M = Mud; StM = Sticky Mud; MS = Muddy Sand. :



Table 4 |

Estimated Densities and Quantities of Live Oysters and Shell
- on & Plot of Oyster Planting Ground adjacent to the James
River Bridge and Leased by J. G. Stroup.

Density'of
Density of Live_ Surface and Buried .
Sediment Oysters (bu/acre)l Shell (bu/ac)t
Station Type . 1972 1972
Y1l S 0 0
Y2 S 0 ' 0
Average : 0 0
Estimated bushels 0 0

on entire plot

1. Not sampled in 1976.
S = Sand



Table 5
Estimated Densities and Quantities of Live Oysters and Shell

on a Plot of Oyster Planting Ground Adjacent to the James
River Bridge and Leased by Ballard Fish & Oyster Co.

" Density of Density of

‘ , Live Oysters Boxesl Surface & Buried
Sediment (bu/acre) (% of total) Shell (bu/ac)

Station Type . 1972 1976 1976 1972 1976
Al M 615 229 8 363 282
A2 M 403 499 6 565 242
A3 M 287 100 10 363 202
B1 M 0 28 50 105 121
B2 MS 338 S 0 323 20
B2-1/2 M - 410 9 - - 444
B3 M 272 853 7 605 282
B4 M 232 150 - 13 161 20
B5 M 76 543 8 161 242
B6 MM 267 61 0 323 81
Ccl M 0 ' 0 0 8 4
C2 M 494 0 0 222 161
C3 M 0 -0 - 0 129 16
C4 MS 186 105 0 113 40
C5 MS 192 28 -0 161l 20
Cé6 MS . 222 ¢ 571 9 242 282
c7 MS . 378 72 0 242 161
c8 M 308 338 6 363 242
c9 M 171 460 6 121 363

D1 M 0 0 0 16 20 .
. D2 M .0 6 0 44 32
D3 - M © 353 310 2 444 323
D3-1/2 MS - 6 50 - 242
D4 - MS 76 44 0 89 121
. D5 MS 277 44 11 198 40
D6 " MS 343 100 10 121 40
D7 MS 131 33 0 101 - 161
D8 MS 247 332 9 121 202
D9 M 217 443 7 323 282

D10 MS 277 615 8 444 242
E1l MS 0 0 0 36 24
E2 M -0 0 0 56 40
E3 M -0 28 17 169 40
E3-1/2 M - - 144 13 - 202
" E4 M 30 11 1 44 0
E5 = MS 15 - 22 0 40 40
E6 MS 5 44 1 52 20
"E7 MS 10 66 0 125 8
E8 MS 10 78 0 81 81
E9 M 56 . 676 6 85 202
EL1OD M 91 532 3 161 121




Table 5 (Continued)

'i Density of

Live Oysters Boxes Surface & Buried

: (bu/acre) (% of total) Shell (bu/ac)

- 1972 o 1976 - 1976 1972 1976

Average? 173" 1973 . 193 1363
' | 1984 1234

Estimated bushels 48,786 : 55,5543 . 54,426 38,3523
on entire plot 55,8364 7 34,6864

EhWN

Density of

Not recorded in 1972.

. ‘Based on values not’ rounded off.

o All'76 stations. ' ’

~ Orily those 176 stations which were done 1n ‘72
J;Mud MS '= Muddy Sand :




. Table 6

Estimated Densities and Quantities of Live Oysters and Shell
on Two Plots of Oyster Planting Ground Adjacent to the James
River Bridge and Leased by W. D. Melzer.

Density of

~Density of

. ‘Live Oysters Boxest - Surface & Buried

Sediment - (bu/acre) (% of total) Shell (bu/ac)

Station - Type 1972 1976 1976 1972 1976

A. Offshore plot

R1 MS 0 0 0 14 8
R2 MS 0 0 0 7 8
R3 MS 0 0 0 7 8
R4 MS,G 0 0 0 5 8
R5 S,G 0 0 0 0 0
S1/2 M - 0 0 - 16
Sl MS 0 22 0 7 12
52 MS 0 0 0 2 12
S3 MS 5 0 0 2 16
S4 MS 0 11 0 0 4
S5 MS 0 0 0 0 8
T1/2 - M — 0 0 - -0
T1 MS 5 0 0 5 S0

T2 MS 0 0 0 2 8
T3 MS 0 0 0 0 0
T4 MS 0 0 0 0 12
T5 MS 0 . 0 0 14 4
T6 MS 0 - - 2 -
Average? 0.6° 23 43 73
0.7 o4 46 74

Estimated bushels 733 2443 4882 8543
on entire plot 850 2444 -- 488 8544

B. Inshore Plot

X1 MS 0 0 0 5 8
X2 . MS 0 0 0 2 0]
X3 MS 0 0 0 0 4
X4 - MS .0 0 0 0 0
X5 MS 0 0 0 0 8
X6 MS 0 0 0 0 4
X7 MS -0 0 0 2 0
X8 MS .0 0 0 0 0
X9 MS -0 0 0 0 4
X10 MS 0 0 0 2 20



Table 6 (Continued)

, Dehsity of 1 Density of
Live Oysters Boxes Surface & Buried
(bu/acre) (% of total) Shell (bu/ac)
1972 1976 1976 1972 . 1976
" Average® 0 0 2 10
Estimated bushels 0 0 - 244 1,220

on entire plot

. Not recorded in 1972.

Based on values not rounded off.

All '76 stations.

Only- those '76 stations which were done in '72.
All '72 stations. ‘

Only those '72 stations which were done in '76.
MS = Muddy sand; S = sand; G = Gravel or marl.

Ol BN R




Table 7
Estimated Densities and Quantities of Live Oysters and Shell

on a Plot of Oyster Planting Ground Near the James River
Bridge and Leased by J. H. Miles & Co. (South side).

Density of

Density of .

Live Oysters Boxes® - Surface & Buried
‘ Sediment (bu/acre) (% of total) . Shell (bu/ac)
Station - . Type 1972 1976 1976 1972 11976
FL . MS - : 116 | 216 0 . 484 - 242
F2 M 40 - - 524 --
GlL M 76 - - 323 -
G2 MS 71 504 4 484 : 202
G3 M 0 - e 363 -
H1 . M 40 : - — 161 -
H2. MS 40 305 0 242 81
H3 M 5 - - 60 -
T1 MS 20 39 12 80 161
12 M 5. - - 80 -
I3 .S 101 - — 80 L m-
Jl S 0 N - 80 -
J2 M 10 - - " 85 -
Average? 40 266 234 171
Estimated bushels 3,760 25,004 4 21,996 16,074

on entire plot

1. Not recorded in 1972.
2. Based on values not rounded off.
MS = Muddy sand; M = Mud; S = Sand




Table 8
Estimated Densities and Quantities of Live Oysters, Boxes and

Shell on a Plot of Oyster Planting Ground Adjacent to the James
River Bridge and Leased by J. H. Miles & Co. (North side).

Density of

Density of 1
' Live Oysters Boxes Surface & Buried
Sediment (bu/acre) (% of total) Shell (bu/ac)
Station Type 1972 1976 1976 1972 1976
Ll MS 0 292 2 68 133
M1 MS 25" 409 2z 807 121
M2 S 0 354 2 403 60
M3 -8 25 - 140 -0 403 73
M4 - MS 20 4 80 565 40
M5 s 15 0 0 484 4
M6 - 85 5 - - 323 C -
N1 MS 0 272 8 81 363
N2 MS 5 708 11 645 202
N3 .- MS 5 401 S 484 81
N4 _ M 25 611 4 363 202
N MS 0 592 6 282 40
N6 MS 0 0 0 282 0
01 MS _ 0 533 5 726 12
‘Average . 103 43057 102"
=gl 4234
Estimated bushels 4205 13,944 18;0603 4,284
on entire plot 3784 | 10 17,766%

1. Not recorded in 1972.
- 2. Based on values not rounded off.
3. Only those !72 stations which were done in '76.
4.— A1l '72 stations.

M C

S = Muddy sand; S = Sand; M = Mud.




Table 9

Estimated Densities and Quantities of Live Oysters, Boxes and
Shell on a Plot of Oyster Planting Ground Near the James River
Bridge and Leased by Evelyn Hines.

Density of Density of
Live Oysters Boxest Surface & Buried
Sediment (bu/acre) (% of total) Shell (bu/ac)
Station . Type 1972 1976 1976 1972 1976
ul S 0 - - 2 -
u2 S 0 - - 2 -
u3 S 0 - - 5 -
u4 S 0 - - 0 -
vl S 0 0 0 2 8
V2 S 0 0 0 16 4
V3 S 0 - - 5 --
v4 S 0 0 0 0 8
Wl S 0 - - 12 -
Average2 0 0 0 5 7
. Estimated bushels 0 0 295 413 -
on entire plot 0

L Not recorded in 1972.
2. Based on Values not rounded off.
S = sand




Table 10

Estimated Densities and Quantities of Live Oysters and Shell
on a Plot of Oyster Planting Ground Adjacent to the James
River Bridge and Leased by L. Michaux.

1
1

Density of Density of
Live Oysters Surface & Buried
Sediment . (bu/acre) Shell (bu/ac)
Station Type 1972 1976 1972 1976
X1 S 0 0 0 4
K2: MS 0 0 0 4 .
X3 - MS 0 0 0 0
Average 0 0 0 3
Estimated bushels o 0 -0 24

in entire plot

MS = Muddy sand; S = sand.













At Milest . Miles! o Near
Rip Inshore Offshore v Channel
Rap Line Line

Fathometer tracing of the bottom along Transect Z, which is approximately
200 feet upriver and parallel to the Right-of-Way line on the uprlver side
of the James River Bridge, Newport News side; made 4/20/76.

Miles - North
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Michaux's At Bridge
Downriver Piling

Line

Fathometer tracing of the bottom along Transect K (see Figure 10), which
is on ground leased by L. Michaux; made 4/20/76.

Michaux



