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INTRODUCTION 

This report discusses preliminary studies of the benthic fauna 

of the Delaware River estuary in the vicinity of Artificial Island. 

The investigations were conducted as a part of the 1971 phase of the 

pre-operational monitoring program for the Salem Nuclear Generating 

Station (S.N .. G.S.). Estimates of the diversity, distribution, 

abundance, and biomass were made on the basis of quantitative 

samples collected from June to December 1971. At that time the 

bottom had not been disturbed by offshore dredging and construction 

of the intake and outlet structures for the S.N.G.S. cooling system. 

The data from stations in those areas should, therefore, reflect 

true base line conditions. These studies will be continued and 

expanded in the future. 

nektonic and planktonic organisms, are affected by such environmental 

parameters as water chemistry, temperature, and currents. In addition 
., r 

they are strongly influenced by the nature of the substrate. In 

general, hard substrates such as wood and stone are colonized by 

attached forms and the animals associated with them. These organisms 

.are collectively termed the epifauna. Soft substrates such as mud, 

sand, and organic detritus are mainly colonized by the burrowing forms 

of the infauna. With moderate current velocities some epifaunal 

animals may also be found on soft substrates. 

Estuarine environments are characterized by large, short-term 

fluctuations in salinity, dissolved oxygen, and temperature which are 

associated with the tides.. There are also seasonal fluctuations 

associated with ice melt, flooding, and periods of low river flow. 
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Although there is a "general downstream gradient of increasing salinity, 

both daily and seasonal changes of several ppt occur throughout the 

study area. 

The type of substrate within an area depends primarily upon the 

pattern of currents. Coarse sand and gravel, and sometimes hard clay, 

occur where the currents are swift. As currents slacken, the substrate 

grades through fine sand to soft mud in quiet areas. Thick deposits 

of plant detritus, mainly Phragmites, may occur near marshes. 

The character of the substrate at a given point in the estuary 

is relatively constant~ but depth and water quality fluctuate. Thus, 

tbere is a constantly shifting mosaic of environmental conditions 

within the study area. It is not surprising tbat many estuarine 

animals are quite eurytopic with regard to such environmental 

parameters as salinity and temperature (Nicol", 1967). The rigor of 

this ~;;:';'i;C;nmentis often reflecte<'f'in a scarc1tjofbe.ntbic faun"a. 

compared with many freshwater and shallow marine ecosystems (Gosner, 

1971; Bassindale, 1943; Hunter, 1964). However~ in same special 

brackish water habitats such as eelgrass, Zostera, communities and 

oysterbeds the fauna is often diverse • 

.. -·--~":'----""·--------'I'he-b en"E-h-ie---e.0rnmuni~y--is--m0'I'e--sens:;L.t-i-ve-to-env-i-r-0nmen-ta-l--a.J.-te~a-t-i0n------~~ 

than are otber groups. Many benthic animals are severely limited in 

mobility and are, therefore, unable to actively seek favorable 

environments or to avoid unfavorable ones on a short-term basis. For 

example, the adult stages of barnacles, mussels, oysters, colonial 

coelenterates, ectoprocts, and some other taxa are permanently attached 

to the substrate. Dispersal and colonization in such forms are 
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typic.ally accomplished by the early developmental stages. Small 

burrm,ring and crawling forms are also limited in horizontal mobility. 

Thus, benthic organisms cannot occupy a habitat that is only 

periodically suitable during a part of the tidal or seasonal cycle. 

Exceptions may include such relatively large and active animals as 

crabs and burrowing clams. The ecological impact of environmental 

modifications may be more immediately detectable and more marked in 

the benthic community than in other groups such as zooplankton and fish. 

STUDY AREA 

The area encompassed includes the Delaware River from Oakwood 

Beach, 6-.6 miles upstream from the Salem Nuclear Generating Station 

site, to Arnold Point, 7.6 miles dmm.stream from the site 

(Fig. 1)_. Eleven stat'ions (Transects 3, 4), including two in Appoquini-

tnill.k 

stations (Transects 1, 2., 5, and 6) were sampled less frequently. A 

total of 220 samples were collected and analyzed. 

The approximate depth at mean low water; the type of substrate, 

and the number of samples at each station are summarized in Table 1. 

METHODS 

Collection of Samples 

Quantitative samples were taken during daylight with a Ponar grab 

sampler (Wildlife Supply Co., Saginaw, Michigan) which samples an area 

0.05 m2 (0.0598 yd2) to a de~th of approximately 15 cm (6 inches). 

Three grabs were taken at each station. Each sample was placed in a 
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large plastic bag with a plastic identification tag and preserved with 

200 ml (6. 8 o~) of 40"/0 .formalin. Additional q~alitative samples were 

collected at irregular intervals with the Ponar grab and by removing 

organisms from hard substrates by hand. 

Processing of Quantitative Samples 

In the laboratory each sample was carefully washed in aU. S. 

Standard Sieve No. 35 with 0.5 rom (0.0197 inch) openings. Benthic 

organisms were sorted from the remaining material (sand, gravel, and 

organic detritus) in enamel pans. The recovery of organisms was 

facilitated by the addition of Rose Bengal stain prior to sorting. 

Organisms were stored in 40% isopropyl alcohol. Each sample was 

sorted by taxa and the organisms were counted. The organisms of each 

taxon were then soaked in distilled water for several 'hours. MOlluscs 

(Macoma, Modiolus, Crassostrea, Rangia) were dissected from their 

shells, and cirripedes (Balanus) were removed from their cast s. The 

terga and scuta were kept intact because attempts to remove these 

resulted in loss of tissue, especially in small barnacles. After the 

organisms were soaked, they were dried in tared crucibles at 105 C to 

0.1 mg with a Mettler H10ba1ance. 

Data Conversion 

Density (number of individuals per grab) and biomass (mg dry 

weight per grab) were multiplied by 20 to convert these data to a 

per square meter (per 1.2 yd2) basis. 
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Physicochemical Measurements 

Three environmental parameters were routi~e1y measured during the 

collection of samples. Temperature and dissolved oxygen were measured 

with a Yellow Springs Instruments Model 51A dissolved oxygen meter. 

Salinity was determined in the laboratory with an AmericruQ Optical 

Corporation Hand Refractometer on water samples collected in the field. 

Although most of the measurements were recorded at the bottom~ surface 

readings have been incorporated in some cases when no bottom measure-

ments were available. This was justified on the grounds that the 

surface and bottom conditions were usually similar due to the thorough 

mixing of river water in the study area. 

Taxonomic Considerations· 

Specimens were identified with the aid of a reference collection 
... , . .: .•.. "" ..... . 

of local species and of standard taxonomic works. 

Certain species are morphologically very similar and require 

careful microscopic examination of relatively mature specimens for 

specific identification. This is not practical when hundreds or 
; , 
! 

! 
thousands of specimens,· many of them innnature, must be sorted. Thus, 

........ - --some·-simrlar-·sp·e·ci·es-na~e··De€m analyzed -quantitative-lY·by-gen~-=-·- A-· -l-C-- ----r 
Ii. specimens of Gannnarus have been treated as ~ daiberi although a small :~ 

~ 
1 , percentage were undoubtedly Q.:,.fasciatus and ~ tigrinus which were 

reported by Bousefield~ 1969 ~ and were identified in some 1971 samples. 

The three species of Corophium reported from the area (Ferrante, 1971) 

have also been treated as a group. 

~I 
l' 
t 
i 
i 
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Some specimens were difficult to identify, e.g. most of the 

polychaetes were badly damaged, but the few intact individuals were 

identified as Nereis succinea, and all damaged specimens were assigned 

to that species. Leeches, large oligochaetes, two hydroids (identified 

by small fragments), a small nematode, a mite, Chironomid larvae, and 

a garmnaridean amphipod were not identified to species. 

RESULTS AND DISCUSSION 

Environmental Conditions 

Measurements of temperature, salinity, and dissolved oxygen are 

reported in the appendix. Within the study area salinity is often 

extremely variable even within the short span of a single tidal 

cyc Ie. Changes as great as 10 ppt have been recorded within 1.2 'hours. 

There is a gradient o£ increasing salinity downstream within the study 
-~"'-"_·c ...... __ ~,·,:-:_> .. ~<:-o •• , __ ,.,.<' 

area. Low s~-li~iti~;'i~S~pt~~b~~' 197iwere-associatecCw{th'lleavy' 

rainfall. Dissolved oxygen had the usual inverse relationship to water 

temperature. 

Spatial Distribution 

------------------~-TnirEy:;.fwo-raxa--we:re-id-enti-fi-ed-fr-ab-le-2-).~O-f--these~--Nemops-is-------- ________ ~ 

bachei (medusae) and Blackfordia virginica (medusae) are planktonic 

and were probably caught by the grab as it descended or while they 

were momentarily on the bottom. The hydro ids of these species were not 

found. The mysid shrimp, Neomysis americana, functions as a member of 

of both the planktonic and benthic communities, and often occurs in 

greatest densities on or near the bottom (Hulburt, 1957; Wigley and 

Burns, 1971). The remaining taxa are primarily benthic in the life 
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history stages collected, but many also have planktonic stages 

(e.g. medusae, larvae). 

Nine of the taxa collected were represented by a single 

specimen or colonial fragment, or were taken at only one station 

(Table 2). The widespread species included Nereis succinea (which 

was taken at all 20 stations), Cyathura polita (19 stations), 

N. americana and Gammarus daiberi (17 stations), ani Paranais litoralis 

(16 stations). It is likely that continued systematic collecting will 

increase the number of taxa known in the study area and will extend the 

known distribution of some taxa within it. 

Diversity 

Simple diversity or the number of taxa occurring at each station 

varied from five at StationT6S2 (Transect 6~ Station 2) to 18 at 
• ', .. n, __ ".,.."., "." '"'~ .". ,._ •. ';h' - ,~." : .... ,' .. ,,-

'>'Sbitlcin'T4S2 "(Tabie>"2)~' This variability can be attributed to 

differences in habitat suitability or in the number of samples collected. 

Hhen sampling effort was equal, observed differences between statio~s 

probably reflect actual differences in species diversity. For example 

stations T4S2 and T4S3 are adjacent and were sampled with equal 
_________ L~--.~-.~-~-·· __ ___________ ._~g uen cy __ (18_grab sJ-,---yet-the-former-h-a-a-18-t axa,~--Ene latt er 8. Thi s 

reflects habitat differences in depth and substrate (Table 1) and 

perhaps other characteristics. 

A better measure of diversity is provided if the proportion of 

total individuals represented by each taxon is taken into account as 

well as the total number of taxa present. A variety of "diversity 

indices" have been proposed to accomplish this. One straightforward 
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index, derived from information theory, was proposed by MacArthur and 

}~cArthur (1961). If Pi is the proportion of all individuals that 

belongs to the ith taxon then the diversity (D) is given by: 

D = -t Pi loge Pi 

D has'been calculated for benthic organisms at all of the stations 

(Table 3). This index did not correlate well with the simple diversity 

at each station (r = 0.033). By this measure Station T3Sl was the mast 

diverse CD = 1.876) and Station TlS2 the least (D = 0.278). Station 

T4S2 had the most benthic species (16), but a low index of diversity 

(D· = 0.854). This is a reflect ion of the numerical dominance of a 

single species, Balanus improvisus, which represented over 7310 of the 

total specimens at that station. The diversity index will serve as 

one very useful basis for comparison with future data . 

..... ;.' .. ,".-. -. ;~ .... ::.. .... 

Abundance 

The estimated density of each species in numbers/m2 Cnumbers/t.2 

yd2) is reported in Appendix I and summarized in Table 4. Mean total 

values ranged from 74/m2 (62/yd2) at 8tation T682 to l3,947/m2 (11,660/ 

yd 2) at Station T385. The two creek stations (T385, T386) had much 

higher densities than any of the river stations, together accounting 

for more than 70% of the benthic organisms collected at all stations 

combined. This was due to the large numbers of Corophium found at these 

two stations. 

In addition to Corophium, which made up half (50.72%) of the 

total. density, numerically importan~ species included Nereis succinea, 

Paranais litoralis~ Balanus improvisus, Cyathura polita, Gammarus daiberi, 
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The estimates of biomass in terms of mg/m2 (x 0.00893 

= lb/acre) dry weight for all 1971 collections are reported in Appendix Table 

2 and summarized in Table 5. The total mean biomass varied from 138.6 

mg/m2 (1.24 lb/acre) at Station T6S2 to 7150 mg/m2 (63.85 lb/acre) at 

Station T5S2. The estimates of total mean biomass were not well 

correlated with those of total mean density (r = 0.388). 

The mean estimated biomass varied" from 0.8 mg/m2 (0.007 lb/acre) 

for Hartlaubella gelatinosa to 13,740.8 mg/m2 (1I2.7llb/acre) for 

Macoma balthica. The latter species contributed about 32.5% of the 

total, and the eight next most important taxa combined made up about 

59%. Thus, nine dominant. taxa represented 91% of the estimated biomass. 

Corophium, although numerically very important, contributed only 7% 

of total biomass. 

--' --, ~".,' ,. 

SUMMARY 

1. A quantitative sampling program for benthic organisms was 

carried out in the Delaware River near Artificial Island from June to 

December 1971.. 

2. Two hundred twenty Ponar grab samples were collected at 20 

3. Estimates were made of the diversity, distribution, density, 

and biomass of the benthic fauna. 

4. Because the estuarine environment is characterized by 

frequent and rapid changes in salinity and in the direction and 

velocity of currents, adapted forms are usually eurytopic with regard 

to these environmental conditions. 
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5. Benthic animals are relatively immobile and generally occupy 

only consistently tolerable habitats. 

6. Thirty-tw'o taxa, 29 of them primarily benthic in the life 

history stages collected, were found in the quantitative samples. 

7. Nine of these were represented by a single individual or 

colonial fragment, or were taken at one station, but five species 

occurred at more than 75% of the stations. 

8. The total number of taxa varied from five to 18 per station. 

9. An index of diversity calculated for each station ranged from 

0.278 to 1.876 and was not well correlated with the total number of 

taxa present at each station. 

10. The mean density at each station varied from 74 to 13,947 /m2 

11. Biomass (dry weight) ranged from l38.6to 7,150 mg/m2 (1. 24 
.......• ,_." .... 

to 63.85· lb/ acre) and was not wen correlat~d;;ith a~~s":i.tY ... 
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Tab lei. - Locat i on, depth, substrate, and number of grabs taken at hentn i c stati ons in the De I aware Ri ver 1971. 

Station 

Transect 1 

Station I 

itation 2 

Transect 2 

Station 1 

Station 2 

Transect 3 

Station 1 

Station 2 

Stati on 3 

Stati on 4 

Stat; on 5 

Stat; on 6 

Transect 4 

Station 1 

Station 2 

Stati on 3 

Station 4 

Station 5 

Transect 5 
, ,Station ,1 " , 

Stati on 2 

Station 3 

Transect 6 

Station 1 

Station 2 

Fish 
survey 
trawl 
zone 

NE 1 

NE " 

E 5 

E 5 

E 2 

E 2 

W 1 

,11 

Appoquinimink 
Creek 

Appoqui ni mi nk 
, Creek 

E 1 

E 1 

E 1 

sn 
SWZ 

., SE,3 

SE 3 

SW 2 

SE 1 

SE 1 

Approx i mate 
deptp (mean 
low water) 

~Ieters Feet 

2.5 B.O 

4.0 13.0 

1.0 3.5 

5.0 16.5 

4.0 13.0 

10.0 33.0 

2.0 6.5 

1.0 3.5 

5.0 15.5 

3.5 11.5 

1.5 5.0 

5.0 16.5 

9.0 30.0 

6.0 27.0 

1.5 5.0 

'1.'5"" -,' '5;0 

5.0 16.5 

5.5 16.0 

2.5 6.0 

2.0 6.5 

Substrate 

3and and gr311e1 overlaid by organic mud 

Sand and gravel overlaid by ·this layer of organic 
mud and detritus 

Clay i nterca I ated "i th sand and detri tus 

Clay intercalated .ith sand and detritus 

Fine black sand, little mud and detritus 

Fine black sand,very little mud ane detritus 

Clay and organic mud, 1 i tile sando, iilocerate 
detritus 

Or;anic mud and detrit'Js, SOIJS sand 

Oqanic mud and detri hIS 

Sand and detritus, little mud 

Clay, organic mud, detritus 

Sand, gravel, shell, little mud and detritus 

Clay 'and detritus, 

Clay, little detritus 

Sand, little clay and detritus 

Ha~d sandy ~'I~Y;';~d~;;ted~tri tus 

Sand, gravel and shell, little mud or detritus 

Hard clay and detritus, little sand 

Sand, gravel and shell, moderate clay and 
detritus 

Sand and gravel, little detritus 

Number 
of 

grabs 

18 

is 
13 

i8 

16 

16 

18 

18 

18 

18 

• ' ~ ~- "'f - ,- -.,~ 
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Table 2. _ Occurrence of ta,s at benthic stations in the Dela~are River in 1971. Asterisk indicates organisms not identified to species. 

Tr::nsact 
Station 

2:..:-::.-:j:~wdi~ :l(.~: .... = 

G~r· .. r:~.) li"im;::i,C?;:1z 

;;~rt\..;,:.be!1;:i g(\htln;)~3 

5erh.:lc!'i:i ~!rg6:-:taa 
:>i~e".tif~~d nYGi'oij 1'" 
~::i.j~(ti fi::d !'ydf'cid 2'" 

PH,{L,;~l ~C ;G?~GCT~ 

Ar.l~:hia vidovici 

:::.l'{~\'::~~ .~SCt;EDll(1 THES 

t-,,'{LUM !:'OLLUSG~ 

Ct'a~so~tt'ea 'Ji1~gi:1i:;::! 

;·lodio1:..!3 dei:1$S!1S 
'hc~::ja belen i C2 

R:;:;~i? cl.meata 

P"YLU!,; ~';:'iELl DA 
~lereis succinea 
Parana i s 11 tora li 5 

Large 01 igoch3.cte* 
teech* 

pHYLU;i ART>ROPODA 
t~ii:e* 

9aia!"~us· ir.lprovlslJs 
Cya thura po! i ta 
'Chiridoi:ea i!imyra 
fdotea trii oba 
Corophiurr: spp. 
Gar.:marus f':'::'lof:ri 
Gai.iffi~r1 dean amph i pod 
Neomys i S Jmeri cana 
?aiaeiil:;,letes P\.J~iD· ,. 

Cra~gon 3epte ,,501 ;iOSUS 

Panopeus "erbstii 
Rhi thropanopeus harrisi i 
Chironomid larvae 

Total Taxa 

_1_ 
2 

x 
X 

X 
X 

X 
X 
X 

x -

X 
X 

- -
X 
X 

- X 

- X 
:~,;- ~ .. ,.-

x 
X' 
X 

X 
X 
X 

X X 
X X 

X 

- X 

- :( 

;( 

X 

X 
X 
X 

'I. X 
X X 
X 
X 

~'; ,.-~ • ."~.~....,.~.,,,....-.:~~ '--0---:"'. ".-~; . 

X X 

-
X - X 

- X 

16 12 10 11 12 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

16 

X 
- X 

x - X 

- X -- X 
X 

X X 
X X 
X X 

X -

- X 
X X X 

X 
X 
X - X 
X X 
X 

X X 

"'---""",:- X .,~ 
X X X 

X X 

Ilt 16 13 11 

__5_ 
1 2 3 

x X 
- X 

X 

- X 
- X 

X 
X 

- X 
X X 

X 

. X X 

- X 

-. .• 
X X 

""-.'":--7 

12 

_6_ 
1 2 

X 
X -

- X 

X -

5 

110. of 
Stations 
at Which 
SpEcies 
Were Taken 

1 
12 
11 
1 
1 
1 
1 

2 
2 

13 
1 

20 
16. 
.6 
2 

1 
3 

19 
11 
6 
9 

17 
5 

17 
3 

11 
1 
7 
3 
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Station 

Transect 1 

Station 1 
Station 2 

Transect 2 

Station 1 
Station 2 

Transect 3 

Station 1 
Station 2 
Station 3 
Station 4 
Station 5 
Station 6 

Station 1 
Station 2 
Station 3 
Station 4 
Station 5 

Transect 5 
---~-~---~---.---~~-----.----- --;--~--

Station 1 
Station 2 
Station 3 

Transect 6 

Station 1 
Station 2 

Index of diversity 

l.575 
0.278 

0.983 
1.001 

l.876 
1.020 
1.599 
1.610 
0.613 
0.828 

1.258 
0.854 
1.483 
1.545 
l. 705 

~-- -----~--~---- "----­-- ---~ - --- ---

0.732 
l.462 
l.518 

1.286 
1.332 

-_.---.. --_.-------- ---~-----.-~-~ -~-~~ 

1 The number of individuals for Nereis was calculated from biomass data with the smallest dry weight taken arbitrarily as indicating one individ­~al. Colonial fragments were considered to represent one individual 
per occurrence. 
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• - Estimated mean population density (number/m2l at all benthic stations in the Delaware River 1971. 

bachei 
dia virgi n1 ca 
franciscana 
lella gelatinosa 
'i a argentea 
lfi ed hydroi d 1 
ified hydroid 2 
vi dovi cI 

trea virginica 
Sdemissus 
balthica 
cuneata 
succinea 
s litoralis 
ligochaete 
ified leech 

i improvisus 
'a po I ita 
rlea almyra 
tril~ 

ium 
us dai'be~rl ' 
fified Gammaridean 
is americana 
onetes ~ 
n septemspi~sus 
IUS herbsti i . 
;Pa~arrisii 
IOmid larva-e--

_1 _ 
2 

3 3 

3 
33 40 

130 1250 

30 
3 

37 7 
97 7 
10 3 

7 10 

_ 2_ 
2 

3 
13 

3 

3 

10 120 
543 47 

13 
67 7 
3 13 

540 
353 

340 

7 

I ~ 

I 
,I, 

3P 
3 
h 
i ,-
I 

1= 

/l 
I-

I-
I­
I 

10 

i-
24 
21 
13 
!-
11 

14~ 
lb4 
I 
I-

I 9 
149 

13~ 
I -
I 4 
I -
I 

I 

r2 

29 
4 

39 

'13 
469 

37 
103 

125 

3 

3 

33 
39 

2 
8 

2 
40 

396 

3 

3 
'4 

6 

37 
259 

42 

49 
127 

61 
42 

4 

I 
2 

5 

4 

83 
23 

- l~ 

691, 
5: 
8 

11924 : 
1159 

-! 

24 ~ 

24; 

6 

2 
2 

2 

.;. 

156 
22 

2 

1204 
9 

20 
6402 
671 

73 
2 
4 
2 

16 

22 

4 
1 

43 

81 
318 

7 

54 

3 
I 
2 
3 

56 

4 
2 3 4 

I 
66 48 
I 

2 
57 

2 
'-

Il 19 JJ 

291 32 94 
86 9 139 
19 

2246 
48 50 82 

I I 
1 

16 2 
41 83 33 

163 249 288 
2 
4 4 6 

3 

16 

63 
66 
3 

26 
8 

26 

152 
2 

5 

2 

5 
2 3 

113 3D 
10 7 
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20 
10 

270 87 

247 190 27 
120 

7 

760 
2T 140 7 

7 

20 60 27 

.. 50 287 

7 10 
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I 2 

160 40 

20 

7 7 
27 

13 

27 7 

7 

80 

Pro­
Total portion 

I 
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.001 
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.001 51 
1 
1 
1 
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.001 

.001 
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.001 

.001 

.001 
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.001 
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I 

22 
67 
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3 
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3099 
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3 
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3019 
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46 
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3027 
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6 
54 
2 

47 
19 

.082 

.014 

.065 

.001 

.001 
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.001 

350 1323 985 1100 !345 823 527 630 13947 i 8589 596 3058 447 708 369 421 1560 576 321 74 36746 0.999 

I 

'tion .010 .036 .027 .030 J009 .022 .014 .017 .380,' .234 .016 .083 .012 .019 .010 .OJ2 .042 .016 .009 .002 1.000 

I 

I 

e number of individuals for Nereis was calculated f~om biomass data with the smallest dry weight taken arbitrarily as indicating one indiVidual. Colonial fragments 

re considered to represent one individual per occurrence. i 

l.n 
(Xl 
l.n 

~--~ 

'~~--"""", 
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• _ Estimated lean blo;ass (mg/m2 dry weight) at all benthic stafions in the Delaware River 1971. An asterisk indicated organisms retained for taxonomic purposes. 
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Figure 1. - Map of the Delaware River in the vicinity of.Artificial Island 
showing benthic stations sampled in 1971. 
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Appendix Table 1. - (continued). 

station nSl T3S2 13S3 
Co 11. No. WFG-71-51 RWS-71-6 RWS-71-16 WFG-71-2 WFG-71-18 WFG-71-27 WFG-71-52 RWS-71-7 WFG-71-3 WFG-71-19 
Month September 110vember November June July August September November June July 
Day 15 10 30 23 16 17 15 10 23 16 
Temp. (C), bottom 26.0 12.3 6.0 22.2 26.0 26.5 5.2 13.0 22.6 26.1 
Oxygen (ppm), bottom 4.0 6.6 9.0 6.2 5.1 U 5.2 7.4 5.4 5.4 
Salinit~ (eet), bottom 1.8 2.2 6.5 6.0 6.4 0.6 7.0 

Garvel a franc; scana + 
+ + 
+ 

Hartlaubella geJatinosa 

B1ackfordia virginica 60 
220 
160 

Sertu I ari a argentea + 

~succinea + + + + 
+ + + 

+ + + -+ + + 

~ 1itoralis 40 100 
340 20 

320 

Large OJ i gochaete 
+ 
+ 

~balthica 
160 

+ + 

Cyathura .E2.llli. 300 40 20 
260 
160 140 20 

Chiridotea almyra 60 60 3,120 100 700 40 20 20 20 
400 400 60 660 40 360 
. 60 , '.~. "". 

_',r._,_. . 20 ... 360 .760 2q. .-".J~Q -"'~""'-""'. 
.'C" ••••• _,., .0' ~ ___ : .... "~" --;~-""- - ;'.' -r 

Coroph i um !J!!!, 20 20 
40 40 

500 20 

Gammarus~ 20 20 740 20 60 60 
220 580 100 

20 20 20 60 100 20 

Neomysis~ 20 20 460 160 80 200 1,000 80 
40 320 20 20 40 1,060 
80 380 40 80 80 1,380 80 

Crangon seetemspinosus 20 20 

40 

.-.--~~~-------

Rhi thropanopeus harri sii + - --------- -----~--- - - ----=-----.- _.,---:.-------------:;-- --~. -------~ 
~--------~ -- --- - --~- -- ---~ 

Amathia vidovici 

+ 

Mite 
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Appendix Table I. - (continued). 

T3S3 
Stalion 
Call. No. 
Month 

WFG-71-26 WFG-71-53 RWS-71-8 

Day 
Temp. (C), bottom 
Oxygen (ppm), bottom 
Salinity (ppt), bottom 

Garve i a franc i scana 

Nereis~ 

~~ 

Macoma ba I th i ca 

Cxa thura po I ita 

Chiridotea almyra 

C.orophium ~ 

Gammarus~ 

Uni dent i f i ed Gammaridean 

August 
17 
26.1 

B.5 

+ 

20 
20 

20 

80 
120 
160 

~,i50 

September 
15 
25.2 
U 
0.8 

+ 

20 
20 
BO 

60 

40 

November 
16 
13.9 

+ 
+ 
+ 

40 
40 

20 

100 

590 

RWS-71-17 WFG-71-4 
Nobemver June 
30 23 
6.0 23.0 
8.5 6.7 
3.5 J.B 

+ + 
+ + 
+ + 

140 
100 20 

40 40 

+ 
+ 
+ 

20 
60 

20 

B40 

60 

320 
260 

20 
NeOmysis~ 

_,~,,~,"1~~'-7-"'- ' 160 -"., .. : -0-- '280' ._ .. , .. ...::.;;, 
40 

600 160 
Crangon septemse i nasus 

20 

Rhithropanopeus harrisi i 

Chironomid larvae 
20 

- .--- -----'. -.--.~--~--~----- -------

WFG-71-20 
July 
19 
26.1 
6.2 

+ 
+ 
+ 

20 
100 

80 

440 
580 
260 

140,-, 
360 

WFG-71-25 
August 
17 
25.8 
5.5 
U 

+ 
+ 

20 
60 

+ 

140 
20 

20 

160 
240 
240 

-~,-' .... " 

20 
20 

20 

20 

T3S4 
WFG-71-54 
September 
15 
25.0 
4.5 
O.B 

+ 

60 
,20 

180 

20 

280 
20 

40 

-ZO 

r ,.· 
.~, I, , 

, , 
-f 
' . 
. ~ 

.:f 
'~. 

RWS-71-9 RWS-71-18 

\ 
November November 
10 30 
11.8 6.0 
8.8 9.5 

4.0 

+ + 
+ 

+ + 

1,440 
100 

120 2,640 

20 

40 
40 
40 

20 

20 
300 
160 

,..- ..... ~"-. "' 

20 

20 

40 

20 

-~--~ --~--
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Appendix Table I. ~ (continued). 

Station T4S1 T4S2 Coli. No. WFG-71-12 WFG-71-29 WFG-71-46 RWS-71-1 RWS-71-11 WFG-71-8 WFG-71-13 WFG-71-33 WFG-71-47 RWS-71-2 Month' July August Sepi:ember October November June July August September October Day 15 17 15 26 30 22 15 19 14 25 Temp. (C), bottom 25.2 27.8 24.9 17.1 6.5 26.1 27.0 24.6 17.2 Oxygen (ppm), bottom 5.8 6.2 5.7 ' .0 6.5 4.3 4.7 4.6 6.5 Salinit~ (eet), bottom 7.8 2.7 6.0 10.5 10.0 2.2 4.9 
Garvei a franci scana 

+ 

Blackfordia viriginica 100 1,000 
20 80 80 220 80 

Nereis~ + + + + + + + + + + + + + + + + + + + + + + + + + + + 
~~ 580 320 520 440 1,180 

40 740 40 100 
500 20 280 140 40 40 

large 0 I igochaete 20 
+ 

40 20 140 + 60 
+ + + Modiolus demissus 

80 40 300 
20 20 320 

160 80 
Crassostrea virginica 

20 20 

Macoma balthica 60 80 + 20 40 + + + 80 60 40 + 40 + +. 
+. 140 20 40 + 20 

Balanus imerovisus 20 10,000 180 560 5,840 
2,000 6,440 1,.520 6,080 

620 4,800 1,260 1,100 
Cy.thura eo Ii ta "IOu 20 2u 2U HU 12U 4U 20 20 80 60 80 40 80 60 60 . 60 80 ·40 120' . 100 "-'" .".,'".''' "120 .•. "'2£)' _ •. ~~~, ..• ·-w·.··_c· __ • .. 
Edotoa tril oba 40 20 

20 

Coro,," i urn !El!.- 20 60 20 
60 

140 
~~ 40 160 20 20 

100 60 140 
20 140 20 60 

Unidenti fi ed Gammari dean 20 
20 

Neomysis~ 20 460 900 J.!L. ... 60 ...... ~~._~.~~~ __ . ___ ;O'._' __ "' __ ------~- -- -~~---~~ 
-------- ---.- - ... -- ~---. 1,000"'-'-' 60 

240 740 60 
Pa I aemonates .J!!!2i2... 

20 
20 

Crangon seetemspi nos us 

20 
60 

Rhithroeanopeus harrlssi 40 20 

20 

~~ + 
+ + 

+ 
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Append i x Tab 1 e 1. - (continued). 

station 
Coll. No. 
Month 
Oay 
Temp. (C), bottom 
Oxygen (ppm), bottom 
Salinit~ (2et), bottom 

f;.~mops is bache i 

Blackfordia virginica 

~succinea 

Paranais~ 

Leech 

Macoma~ 

Cyathu~a .eo 1 ita 

~almyra 

Coroehi um!!!l!!. 

G_arus dajberj 

,-"":,,, .. ,:;- .. 

Neomysis~ 

Crangon septemspinosus 

Large 01 igochaete 

T4S2 
RWS-71-12 
N.vember 
30 
6.0 
9.5 
6.5 

20 
60 

+ 
20 
+ 

40 

40 

+ 

+ 
+ 

593 

T4S3 

WFG-71-9 WFG-71-14 WFG-71-32 
June July August 
22 15 19 

26.5 26.0 
4.2 4.0 

10.0 

+ 
+ + 
+ 

40 

20 60 
50 60 
60 

220 40 
160 140 60 
180 60 

20 

40 40 40 
.. ?O ,~ .. ' ;~,:",-,," 

20 40 540 
200 500 1,100 
80 140 800 

20 40 

T4S4 
WFG-71-4B RWS-71-3 RWS-71-13 WFG-71-10 WFG-71-15 WFG-71-31 

September October November June July August 

14 26 30 22 15 19 

25.2 17.1 7.5 26.0 26.0 

4.5 7.4 B.5 5.2 4.B 

6.2 4.2 6.5 10.4 

20 

440 
320 
100 

+ + 
+ + + + 
+ + + 

40 40 
40 

20 

+ 20 
40 20 

:-
320 20 

20 20 100 20 
480 200 

20 

20 

4du 2u oU tiu 
540 40 40 60 20 60 

22~ 20 20 
. .•• :':-.- -.' -.~'.- ,~,.~, -.-.. -.,..--.,.,.,-......... ~."'1-- •. -O-,-"" "-c" ~...I •• '. - ~ ".-",:,-." - ... _' ... _- ... .-,.,"" 

100 160 20 100 100 2,380 

340 20 60 1,480 

20 340 40 80 740 

20 20 

20 40 
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Appendix Table 1. - (conti nued). 

Stati on T4S4 T4SS 
T5Si--ColI. No. WF6-71-S0 RWS-71-4 RWS-71-14 WF6-71-11 WF6-71-16 WF6-71-30 WFG-71-49 RWS-71-S 

.~n-15 \ ColI. No. September October November June July August September October lIovember 
WFG-71-36 

Day 14 26 30 22 lS 19 14 26 30 
August 
19 Temp. (C), bottom 2S.2 17.2 7.0 2S.2 26.0 2S.0 16.S 7.0 26.0 Oxygen (ppm), bottom 4.0 6.S 8.S 4.9 U 4.4 6.2 9.0 5.5 Salinity (ppt), bottom 3.S 3.9 4.0 6.0 3.1 4.5 5.0 10.0 Blackfordia virginica 

20 
160 20 

180 Nereis succinea + + + + + + 
+ + + + + + 
+ + + + + + 
+ Parana i s 1 itora 1 is 100 

60 2,280 
80 120 20 1,020 

Large 01 igochaete 
+ -+ 

+ -+ 
Macoma ba lth i ca 20 20 20 + 60 60 20 20 + 100 20 + + + 20 
Cyathura pol ita 20 20 80 100 20 20 60 ' 20 20 140 40 20 20 20 40 ' 20 60 60 80 40 20 Chiridotea almyra 20 20 

60 
40 

Corophium ~ 20 

Gammarus dai beri 40 20 120. 40. 60. 20. 20. 20. 60. 60. 20. 10.0 220. 40. 40. 40. 20. 
Neomysis~ 6U tlu lbU lou 

20. 40 10.0 
~ ,~ . 40 20. 349 .. JDO", ,.20."." 1 ;780. 

Pa laemoneles' 'puqio' '".,.,. ' 
~ . ,,:".:.--,--~.~.,.-::,...~ . .,.,-.. 

40. 
Crangon septemspi nosus ' 

20 

20 
~~ + 

- + 
+ 
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I,~pendix Table 1. - (continued). 

Station 
Coll. No. 
!!onth 
Oay 
Temp. (C), bottom 
Oxygen (ppm), ,bottom 
Salinity (ppt), bottom 

Garve i a franc i scana 

Blackfordia virginica 

large 01 i gochaete 

Crassostrea virginica 

Macoma ba lthi ca -----

Balanus improvisus 

Crangon septemspinosus 

T5S2 
WFG-71-41 
August 
20 
26.5 
5.5 

11.0 

+ 

60 

+ 
+ 
X 

20 
X 

40 
X 

320 
220 

X 

1,520 
X 

12u 
160 

X 

40 
BO 
X 

BO 
20 
X 

20 
X 

;'--'; 

T5S3 
WFG-71-42 
August 
20 
26.B 
5.6 

12.4 

+ 

+ 

40 
320 

60 
160 

40 

20 
.".,.~ 

20 

60 

20 

660 
200 

T6S1 
WFG-71-35 
August 
19 
26.0 
5.7 

12.7 

240 
80 

160 

+ 

80 

20 
+ 
+ 

tlU 

180 
20 
40 

595 

T6S2 
WFG-71-34 
August 
19 
26.5 
5.3 

13.8 

40 
20 
60 

+ 

20 
+ 

20 

.. , ... .. ,-",.-.- -"~:.', 

20 
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Appendix Table 2. - Physicochemical parameters and estimated biomass (mg/m2 dry weight) of organisms taken in ponar grab samples in 1971. 
Symbols: X indicates -no sample, - indicates not present, 0 indicates ins-ufficient m2SS to measure, " indicates organisms 
retained for taxonomic purposes. 

Station 
Goll. 110. 
Month 
Day 
Temp. (C), bottom 
Oxygen (ppm), bottom 
Salinity (ppt), bottom 

Garve ia franc i scana 

Hartlaube 11 a ge l~ti nosa 

Blackfordia virginica 

Paranais litoralls -------

Large 01 i gochaete 

Balanus improvisus 

Unidentified qammaridean 

TiSl 
WFG-71-39 
August 
20 
26.5 
5.0 
3.9 

32 

-

338 

55 
62 
52 

76 
42 
16 

20 

nS2 

"'-11-<0 \ .... "-'0 RVIS-71-21 
December August December 
1 20 1 
5.0 27.5 5.0 
9.0 4.8 8.5 
1.5 

30 

58 

12 

30 

34 
8 

132 

3.5 

44 

36 
12 
10 

18 

40 

26 32 
60 

2.0 

304 
70 
52 

256 
4 

104 

24 

T2S1 - T2S2 
WFG-71-37 RWS-71-22 WFG-71-38 
August 
19 
27.0 
6.2 
4.8 

48 

38 
26 

166 

56 
76 

16 

120 
106 
126 

December 
1 
5.0 
8.5 
1.5 

-

40 
46 

0 
46 
36 

24 
84 
62 

36 
180 

76 

August 
20 
27.0 
4.5 
4.8 

14,364 

114 

200 

518 

120 

48 

24 

1,926 
56 
48 

T3S1 
WFG-7i-l WFG-71-17 
June July 
23 16 
21.9 26.0 
5.9 4.7 
6.0 

14 

_64 
262 

56 

138 

30 376 

0 124 
0 204 
0 8 

26 
62 

40 

WFG-71-28 
August 
17 
26.9 
5.3 
5.5 

112 

208 
74 

166 

476 

40 

182 
426 
106 

-----~--~-- ---- --36---------- ----·-0-- ------- -------------

Grangon septemspi nosus 

Rhithropanopeus harrisi i 

Chironomid larvae 

o 
8 

12 26 
20~ 

92 

96 

10 40 
116 

0 

336 
58 130 

2,m 
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Rhithropanopeus harrisi i 

122 
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Appe,ldix Table 2. - (continued). 

Station T3S3 T3S4 ColI. No. WFG-71-26 WFG-71-53 RWS-71-8 RWS-71-17 WFG-71-4 WFG-71-20 'WFG-71-25 WFG-71-5~ RWS-71-9 RWS-71-18 Month August September November No¥ember June July August September November November . Day 17 15 10 30 23 19 17 15 10 30 Temp. (C), bottom 26.1 25.2 13.9 6.0 23.0 26.1 25.8 25.0 11.8 6.0 Oxygen (ppm), bottom 2.7 8.5 6.7 6.2 5.5 4.5 8.8 9.5 Sa Ii ni t~ (eet) I bottom 8.5 0.8 3.5 3.8 4,3 0.8 4.0 
~~ 110 232 4 62 52 0 156 78 j,. 

I 238 76 62 344 30 14 36 ~ 386 76 102 46 58 250 74 1 
" Paranais~ 0 68 0 0 84 t 0 0 0 0 0 0 0 64 , 

Macoma ba lth i ca 120 ~ 
~ 32 0 

26 18 72 
Cyathura eo Ii ta 84 6 106 104 

46 166 174 38 
40 82 60 28 100 

Chiridotea almyra 76 24 
58 

Coroehium lE£:.. 188 32 
54 

6ammarus~ 44 .8 120 150 72 68 158 126 76 0 52 20 22 104 62 
Uni denti fi ed gammari dean 

6 
128 90 
130 34 

Neomysis~ 598 100 48 72 2 20 224 . 46 34 50 148 0 
.172 68 0 

Crangon seetemsBi nosus 124 240 "'.'. , 
.. "," 276;"" '~'-" -,.<.",-,-.," .-.~ ,....-' - " y?-.--- ---,'. -.:" ".~ 

Rh ithroEanoEeus harri si i 

4 -
Chironomid larvae 
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Appendix Table 2. - (continued). 

nS5 
station 
Coli. flo. 
!,\onth 

'!FG-71-5 
June 

WFG-71-21 
July 

WFG-71-24 WFG-71-55 'RWS-71-10 RWS-71-1.9 WFG-71-6 
T3S6 

WFG-71-22 
July 

WFG-71-23 
August 

;ay 
Temp. (C), bolt om' 
Oxygen (pp.m), Jottom .. 
~linity (ppt). bottom 

.§!rvei a franc i scana 

112ckfordia virginica 

Leech 

23 

450 
1,560 

X 

1,666 
2,990 

X 

230 

X 

512 
752 

X 

is:' 
198 

19 
26.0 
5.4 

486 

404 
1,860 
1,832 

142 

114 
5,970 
7,386 

3,096 

August 
11 
27.9 
5.4 

82 

2,228 
1,026 
1,358 

598 
2,410 
1,478 

536 
36 

·····X- 1,520"" .. , .. 90 

166 108 2 
130 0 

X 

Palaemonetes ~ 

Crangon septem&pi nasus 

..• Rhithropanopeus-harr.i si.i--.--......•. - ____ . __ ~ .. 

X 2 
Uni denti fi ed hydroid+·'·, 

X 

Unidentified hydroid 2 

x 

September 
15 
25.0 
3.5 
2.0 

8 
0 
X 

1,372 
1,442 

X 

3,204 
454' 

S 

November 
10 
10.2 
8.6 
2.0 

1,472 
192 

2,400 

154 
194 

0 

0 
0 
0 

774 
476 
710 

10 
o 

14 
44 

516 

130 2.30 
162 112 

.x ... ... , -322 ... · 

x 

..8.92 __ .. __ 6~_8 _. 

November 
30 
5.0 
8.5 

208 

0 
0 

1,284 
210 

30 
126 

58 

14 

June 
22 
22.0 
5.2 
4.0 

1,286 

2,528 
3,500 
2,564 

19 
26.1 
5.7 

246 
0 

196 

2,106 
1,060 

94 

104 324 

94 
182 

1,826 448 
4,924 22 
5,170 152 

56 100 
368 238 

'.- 218 . ,: .. ~.:. ... 382 

0 
382 

0 0 

734 

11 
28.5 
4.5 
4.8 

266 

626 
236 
198 

1,428 

1,276 

32 

68 

132 

234 
1,408 

" •. c''';''', H ',. -0 ~',. ~.~'., ""!T" ••• -,.;,_", ", 

444 

260 

30 194--- "-- ---52----· ... ---;;· ----... --... ----

X 768 7,942 302 

x 
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Appendix Table 2. - (continued). 

Station 14S2 T4S3 HS4 Col I. No. RWS-71-2 

"'-"-"1 
WFG-71-9 WFG-71-14 WFG-71-32 WFG-7148 RWS-71-3 RIIIS-71-13 WFG-71-10 WFG-71-15 Mo., " October November June July August September October November June July Day 26 . 30 22 15 19 14 26 30 22 15 Tem p. (C), bottom 17.2 6.0 26.5 26.0 25.2 17.1 7.5 26.0 Oxygen (ppm), bottom 6.5 9.5 4.2 4.0 4.5 7.4 8.5 5.2 SaJinit~ (QQt), bottom 4.9 6.5 10.0 6.2 4.2 6.5 

~~ 1,834 274 1,284 0 2,100 120 256 72 100 994 50 422 348 92 816 102 
~ Jitora:is 0 0 

10 0 

Large 0 Ii gochaete 
54 

238 20 20 -
~~ 1,388 

8,702 
204 

~..!!illhlE! 82 230 1,542 8~ 
60 3,266 4,230 3,324 
48 4,732 

8alanus imQrovisus 7,860 
8,360 

:.. 3.,064 

Cyathura QO Ii ta 490 40 m 28 324 302 212 38 32 120 0 120 184 240 74 5H 410 
~virginica 

2,490 

Chi ri dotea a I myra 

Corophium 1.Ill!.' 
18 

, ..... . ", __ :~:-,;,:,,:·.·::-_·:·.c:,.,. """"",,""""--:-'--';"~'~.~ .' .... ;,-_.", .. -.. ,::::. . ., .. , ... '.' ...• • "-'~-::''''~'''; ':';:-.'-7""'- .. :: .... ,-~"~'~ 

Gammarus daiber! 22 318 50 98 88. 196 36 44 386 64 28 112 14 60 54 52 
Neomysis~ 80 0 46 100 18 72 48 84 0 104 10 296 208 0 38 34 74 0 230 18 152 114 44 
Pa I aemonetes .2!!!!.l.2. 

180 

Crangon septemspi nosus 326 138 :iso 20 240 76 394 

~~i~~i~o~~~ ... J.L .. --------~-~ 
-.. ~-~-- ~-- ---------.---~ .. ----~.--~---



3250085298 31/33 DCN-STL 0024r 601 

A,perdix Table 2, - (continued), 

Station T4S4 14S5 

Coil, 110, WFG-71-31 ~FG-71-5G RWS-71-4 RWS-71-14 WFG-71-11 WFG-71-16 WFG-71-30 RWG-71-49 RWS-71-5 RWS-71-15 

Month August September October November June July August Septe[ber October November 

DJY 19 14 26 30 22 15 19 14 26 30 

TenD, (C), bottoo 26,0 25,2 17 ,2 ? .0 25,2 26,0 25,0 16,5 7,0 

Oxygen (ppn), bottom 4.8 4,0 6,5 8,5 4,9 4,5 4,4 6,2 9,0 

Salinity (ppt), bottom le,4 3,5 3.9 4.0 6.0 3.1 4,5 5.0 

Nel7io:!sis bachei 

-

Blackfordia virginica 142 0 

98 0 
37 

Here i s succ i nea 66 170 BB 136 222 204 
56 24B 154 124 lOB 

34 216 236· 184 204 

Paranais litoralis 0 0 
128 74 

44 0 

Large 01 i gochaet, 46 

31i 

Leech 

Macoma ba Ithi ca 3,612 830 610 194 1,538 

2,382 1,422 36B 1,750 72 2,654 

84 0 418 900 

C~a thura EO 1 i ta 26 58 670 64 146 278 46 

34 122 124 18 154 58 

22 28 23B 26 150 

~alm~ra 82 
132 

38 

Coropnium ~ 
'.>-~.:~.-" ,:.--:.~.: .. ;~ ~:,:,.~, .. ",~' . ...- ~"! "~ .. ~~--~ ~."""-;";"""""-'~ ~:-.::" , .. -.~.:.., ':-' - ..... ,...~ .. ...... ;:-:-" .• ~~:!'>-I ',' _!-.. "':!' .... ~'"' "',"t- ';'_'~ __ ." 

Gammarus da i beri 104 98 80 166 66 96 28 

64 22 52 50 

72 110 72 76 56 

N,o.ysis~ 630 46 110 18 90 

654 42 60 138 

206 28 0 150 90 436 

Pa I aemonetes .m!!li2.. 
12 

Amathia vidovici 20 
74 

7B 
--_. ----- ... -~ 

---~ --
Cranoon septemspinosus - ---.--~~-- ---.--~.--- -~---- ----:---_ .. ~ ----

2,656 
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Appendix Table 2. - (continuedl. 

Station 
Coil. No. 
~lonth 

OJY 
Teo;. (Cl, bottom 
O"ygen (p~ml, bot~om 
Salinity (pptl, bottom 

~a fr2.nclscana 

Blaokfordia virginica 

Nereis~ 

Parana i 5 1 itora 1 is 

Large ali gochaete 

Modiolus deoissus 

Sa 1 anus i mpravi sus 

WFG-71-7 
June 
22 

424 
298 
78 

42 

58 

42 

136 
614 

4,298 

160 
368 
174 

Uni denti fi ed Gammari dean 

Pa laemonetes ..rumJ..e. 

Crangon septemspinosus 

Rhi thropanopeus harri sij 

Nematode 

72 

72 
10 
42 .. 

602 

T4S1 
WFG-71-12 WFG-71-~9 
July 
i5 
'. , 

!. • ~ 

':.3 

60 

HG 
200 
4: 

92 

50 

1,934 
11,774 

532 

3' 
-

10 

173 

14 

26 

August 
17 
27.a 
6.2 
7.8 

30 

90 

886 

52 

0 
0 
0 

"3,922 
2,798 
8,194 

42 
",,!',---'.,,:~"~' 

WFG-71-46 
September 
14 
24.9 
5.7 
' " ',.1 

262 

28 

48 

86 
694 

40 
",,-:., 

51i~'-' 

76 

54 

14 

RWS-71-1 
Odober 
26 
17.1 
6.0 
5.0 

76 

200 

o 
40 

1,060 

164 
c.:~.·"::_.~·., 

34 

94 

o 
52 

RWS-71-11 
Nover.rber 
30 
" . D._ 
8.5 

10.5 

72 
Ig8 

32 
0 

1,078 
2,294 
1,908 

WFG-71-B 
June 
22 

52 
18 
12 

32 
0 

40 

586 

122 

_ .. ~29 
"":~'. 

148. 

138 

86 

100 

74 
186 

42 
54 
48 

108 
64 

282 
376 
290 

1,230 

T4S2 
WFG-71-13 
July 
15 
26.1 
4.3 

938 

1,136 
612 

90 

34 

76 

242 

2,366 

106 
274 
300 

WFG-71-33 
August 
19 
27.0 
4.7 

10.0 

220 
0 

20 

92 
1,370 

666 

0 

296 
216 

72 

230 
88 

10,692 0 
722 2,766 
506 3,178 

. c, .. 54 .. :." ,.c .•. 11& h. 

134 338 
434 356 

116 

42 

338 
134 
106 

o 
34 
36 

20 

488 

2,212 

18 

24 

26 

WFG-71-47 
September 
14 
24.6 
4.6 
2.2 

178 
1,286 

594 

72 
~84 
196 

28 
524 

1,350 

402 

948 
1,488' 
1,782 . 

106,-·_·",..,-,·"·,, .. 
142 

. .:.. 

.," . ,. 

, . 

: , 

1
'.····'· 
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Blackfordia virginica 36 64 
68 0 

56 16 0 

Nereis~ 196 135 150 
325 X 45 
944 620 

Parana i s Ii tora Ii s 0 
38 

Large 01 igochaete 120 
1D2 
112 

Modiolus~ 
X 

184 

Crassostrea vi rgi ni ca 
X 

5,028 

ldacoma~ 570 3,752 452 
X 11,804 154 

5,858 938 200 

Balanus improvisus 
X 

538 

Cyathura po I ita 78 160 52 
108 X 34 

",,', '---:-A-''':- '''''10''_'.'' . -- 80 66. , .. ··CH.~'" . - "::,~: .- .. ;"'_.,"'-.- ..,.. ""·~·.';'~~·t'·.·' '_;T··.\ ..... __ , '._.,.';'_ . ""'~"'~ ;:;.--...... -'-,-"" .... :""":."~,. .. --...... ,,~.y.-, 
Edotea tri loba 

86 

Gamrnarus dai beri 12 100 62 
0 X 

32 80 58 

lIeomysis americana 0 10 
X 198 0 

24 44 32 

Crangon septemspinosus ~ 

X 
78 172 

o _ 


