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INTRODUCTION

This report discusses preliminary studies of the benthic fauna
of the Delaware River estuary in the Qicinity of Artificial Island.
The investigations were conducted as a part of the 1971 phase of the

pre-operational monitoring program for the Salem Nuclear Genmerating

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

" abundance, and biomass were made on the basis of quantitativé
samples collected from June to December 1971. At fhat 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 sysfem.

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

true base line conditions, These studies will be continued and

expanded in the future.

e The ,Jé_isﬁt_sibpgi,on; and abundance of benthic animals, like those of . . . .
nektonic and planktonic oréanisms,'are affected by such environmental
paraméters as water chemistry, temperature,'and currents, In addition
they are strongly influenced by the nature of the substrate. In
genefal, 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. Soff'substrates such as mud,
sand, and organic detritus are mainly colonizéd 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 fluctuatioms

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. Tﬁick deposits

of plant detritus, mainly Phragmites, may occur near marshes.
The'charaéter of the substrate at a given point in the estuary

is relatively comstant, but depth and water quality fluﬁtuate. Thﬁs,

there is a constantly shifting mosaic of environmental conditiomns

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

animals are qulte eurytoplc with regard to such env1ronmental

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

“this éﬂ;Zfsﬁment is often reflected in a scarcity of benthic fauna =~ =~ 7
compared(with many freshwater and shallow marine ecosystems (Gosner,
1971; Bassindale; 1943; Hunter, 1964). Howevep, in some special

brackish water habitats such as eelgrass, Zostera, communities and

oysterbeds the fauna is often diverse.

The—benthic-community—is-more-sensitive to—environmental--alteration————
than are other groups. Many benthic animals are severely limited in

mobility and are, therefore, unable to actively seek favorable

environments or to avoid unfavoréble 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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tvpically accomplished by the early developmental stages. Small
burrowing and crawling forms are also limited in horizontal mobility.
Thus, benthic organisms cannot occupy a habitat that.is only
periodically suitable during a pért of the tidal or seasonal gycle‘
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 downstream from the site

{Fig. 1). Eleven stations (Transects 3, 4), including two in Appoquini-

“mink Creek, were sampled on an approximate monthly schedule; nine .
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 Wﬁter; the type of substrate,

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

METHODS
Collection. of Samples
Quantitative samplés were taken during daylight with a Ponar grab
sampler (Wildlife Supply Co., Saginaw, Michigan) which samples an area
0.05 mZ (0.0598 yd2) to a depth of approximately 15 cﬁ_(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 oz) of 40% formalin. Additional qualitative samples were
collected at irfegular intervals with the Ponar grab and by removing

organisms from hard substrates by hand.

Processing of Quantitative Samples

In the laboratory each sample was éarefully washed in a U. S.
Standard Sieve No. 35 with 0.5 mm (0.0197 inch) openings. Benthic
organisms were sorted from the remaining material (sand, gravel, and
organic detritus) in enamel panms. " 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 casts. 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 € to

constant weight,; cooled it a dessicator and weighed to—themearest

0.1 mg with a Mettler H10 balance.

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 routinely measured during the
collectlon of samples, Temperature and disselved OXygen were measured
with a Yellow Springs Instruments Model 51A dissolved oxXygen meter.

Salinity was determined in the laboratory with an American 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 condltlons were usually s1m11ar due to the thorough

mixing of river water in the study area.

Taxonomic Considerations-

R P S O s £ i i s sy e i e o

of 1oca1 sPec1es and of standard taxonoﬁlc.wofks.

Certain species are morphologically very similer and require
éafeful microscbpic examination of relatively mature specimens for
_ SPecific identificaﬁion. This is not pfactical when hundreds or

thousands of specimens, many of them immature, must be sorted. Thus,

Spec1mens were 1dent1f1ed with the aid of a reference collectlon‘ _

k3

o somesimilar-species have been analyzed quantitatively by genus. All

percentage were undoubtedly G. fasciatus and G. tigrinus which were

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

have also been treated as a group.

specimens of Gammarus have been treated as G. daiberi although a small

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




3250085298 ‘ v 7é3;3; o ' DCN-STL 0024
Some specimens were difficult to identify, e.g. most of the
polychaetes were badly damaged, but the few intact individuals were

ijdentified 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 gammaridean amphipod were not identified to species.

RESULTS AND DISCUSSION
Environmental Conditions
Measurements of temperature, salinity, and dissolved oxygen are
reportéd in the appendix. ﬁithin the study area salinity is often
extremely variable even*withip ;he short span of a single tidal
cycie, Cﬁanges as great.glePPt have been recorded within 12 hours.

There is a gradient of increasing salinity downstream within the study

RN AE DSEREN -

rainfall. Dissolved oxygen had the usual inverse relationship to water

temperature.

Spatial Distribution

Tnlrty-EWﬁftéxa*Wéreﬂidentified—Gfable—%}:fwoﬁwtheseiéNemppsis

‘area. Low salinit{és‘ih>Sébféﬁﬁé;mi§7iﬁﬁéféuééébciéﬁéatﬁifhﬁﬁé5€§"”“””“"“:“””“*““"

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

and were probably caught by the grab as it descended or while they
were momentarily on the bottom. The hydroids 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 colonigl 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)

> and Paranais litoralis

(16 statioms). 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 Station T6S2 (Transect 6 Statlon 2) to 18 at

" Station T4S2 (Table 2) A ThlS varlablllty can be attrlbuted to
differences in habltat suitability or in the number of samples collected.
VWhen sampling effort was equal, observed differences between statiomns
probably reflect actual differences in speeies diversity. For example

‘Stations T4S2 and T4S3 are adjacent and were sampled with equal

frequeneyﬁ(lﬁvgrabs)jwyet~the-former*heﬂ”IS“taxa? the latter 8. This
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 individualg 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
MacArthur (1961). 1If pi is the proportion of all individuals that

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

D = '% Pi loge Pi

D has ‘been calculated.for benthic organisms at all of the stationms
(Table 3). This index'did not correlate well With the simple diversity
at sach station (r = 9.033).. By this measure Station T3S1 was the most
diverse (D = 1.876) and Station T1S2 the least (D = 0.278). Station
T4S2 héd'ﬁhe most benthic species (16), but a low index of diversity
(D = 0.854),. This is a reflection of the numerical dominance of a

single species, Balanus improvisus, which represented over 73% of the

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

one very useful basis for comparison with future data.

Abundarice
The estimated density of each species in numbers/m% (numbers/1.2
ydz) is reported in Appendix 1 and summarized in Table 4. Mean total
values ranged from 74 /m2 (62/yd2) at Station T6S2 to 13,947/m2 (11,660/

ydz) at Station T3SS. The two creek stations (T3S5, T356) 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 statiomns.

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

total. density, numerically important species included Nereis succinea,

Paranais litoralis, Balanus improvisus, Cyathura palita, Gammarus daiberi,

and Naamvraeia americana.
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The estimates of biomass in terms.of mg/mz (x 0.00893
= 1b/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 1b/acre) at Station T6S2 to 7150 mg/m2 (63.85 lb/acre) ét
Station T5S2. The estimatés of total mean biomass were not well
correlated with those of total mean density (r = 0.388).

The mean estimated Biomass varied’from‘O.S mg/m2 (0.007 1b/acre)

for Hartlaubella gelatinosa to 13,740.8 mg/m? (112.71 1b/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 bnly 7%

of total biomass.

R e
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

,WW,WWWM"w_ﬂ_stationswonﬁthevDelaware—RivervandvAppoquinimink—ereek.
3. Estimates were made of the diversity, distribution, density,
and biomass of the benthic fauna.
4. Because the estuarine environmentvis characferized 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-two taxa, 29 of them primarily Benﬁhic in the 1life
histdry 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 fromvfive to 18 per statiom.

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
(62 to 11,660/yd?).

11. Biomass (dry weight) ranged from 138.6 to 7,150 mg/m? (1.24

o 63.85 1b/acre) and was not well correlated with density.
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Table 1, - Location, depth, supstrate, ang aumber of grabs taken at benthic stations in the Delaware River 197,
’ 2’ el

Sand and gravel, little detritus 3

Fish Approximate
survey depth (mean . Number
] traul low water) of
Station zone __Heters Feet Suostrate grabs
Transect 1
Station | HE 1 2.5 8.0 Sand and gravel overlaid by organic mud 6
Station 2 0E 4 4.0 13, . Sand and gravel overlaid by this layer of organic 6
nud and detritus
Transect 2 .
5 Station 1 £S5 1.0 3.5 Clay intercalated with sand and detritus 6
Station 2 ES 5.0 16.5 Clay intercalated with sand ang detritus 3
Transect 3
Station 1 £2 4.0 13.0 Fine black sand, little mud and detritus 18
Station 2 E?2 . 10.0 - 33.0 Fine black sand, very Tittle mud and detritus i3
Station 3 i1 2.0 6.5 Clay and organic mid, little sand, moderate 13 g
detritus ' %
Station 4 kil 1.0 5 Orzanic mud and detritus, soas sand ig i
Station 5 Appogquinimink 5.0 18.5 Oraanic mud and detritug i §’_«
Creek ' J
Station 6 : Appoquinimink 3.5 1.5 Sand and detritus, little mud ' £
" Creek
Transect 4
Station 1 E1 1.5 5.0 Clay, organic mud, detritus 18
Station 2 E1 5.0 16.5 Sand, gravel, shell, little nud and detritus 18
Station 3 E1 9.0 30,0 Clay and detritus . 18
Station 4 SH 2 8.0 21.0 Clay, little detritus 18
Station 5 Sk 2 1.5 5.0 Sand, little clay and detritus ' 18
Transect 5 A e S b o . . o .
. . e Station 4o o s SEBei i tin ) Hard sandy clay, moderate detritus
Station 2 SE 3 5.0 16.5 Sand, gravel and shell, little nud or detritus 3
Station 3 : w2 5.5 18.0 Hard clay and detritus, 1ittle sand 3
‘Transect 6 — .
Station 1 SE1 2.5 8.0 Sand, gravel and shell, moderate clay and 3
detritus : :
Station 2 SE1 2.0 6.5
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3 at benthic stations in the Deleware River in 1971, Asterisk indicates organisas not identified to species,

Yo, of
Stations
at #hich
! z 3 L 5 i Species
Vo2 P2 1 2 3 4 5 6B 12 3 4 35 1 3 12 Were Taken
- - - - e a = = “ = - X - - - - - = i
- - Lo X X -« - - X %k - X X £ X - X X 12
LX - Aok % - %X S - X X - - il
- - - X = « - = = - . = e - . - - - 1
- - U U - . e - - - - - - - 1
- - . I . e e e m . - - - - ]
- - - - - e - = = X e - - - - - 1
- - X - X - - - % - K - X X - % R - = 9
- - - - - . m m o oa £ - - = = - - = -~ - 1
- - - - - e = = = P - X - - - 2
- - - - T P - X - - = 2
- - - S G SR SR ) S R S S { ~ X X X - 13
X - - - e - - - - - - - - - i
Yereis succinea X X Y O ¢ ) S S S S S A S SR S { 1 X X P { 20
Parznzis litoralis X FO ¥ o~ 4 % X X £ X X X X - = X X - 16.
Lzrge oligochaete” - - - - ) S . X - - X 8
Leeck” - = - - - - - - - X - - =X - - - - - - 2
PHYLUM ART-ROPODA .
Hite* - - - - X = =« = = = I R R - - - “ - 1
Zalanus- improvisus - = - X - . e - = D S - % = - - 3
Cyathurz polita X - XX O S G S S X % X X X ok X - X X 19
zlmyra - X X X X X X - kX - - % & X - - - - - i
- - - - “ - o o= XX £ X - - - - - X - X 6
- - - - XX X4 X R £k - X - - - - - - 9
i Y - X X X X X &k X PO S S S § X % X - - 17
ridean amphiped YOS X - - - = X e . X = = = =~ - - - - 5
Heomysis americana X X - X X X X X X X £ X X X X - X & X - 17
- Palasminetes BUGID L mani s witadin ™o T i, e Ko A= K : 3
Crzagon $Di50SUS - - -~ % X X - X X X - M
Panopeus nerbstii - - - - - X -~ . e = e - - - - - 1
Rhithropanopeus harrisii - - - - X X X X = = - - - - - - 7
Chironomid larvae X X - - - - S - - - - - - 3
Total Taxa g 8 8 9 6 12 10 11 12 16 % 18 8 131 612 9 6 5
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Station i Index of diversity
Transect 1

Station 1 1.575

Station 2 0.278
Transect 2

Station 1 0.983

Station 2 1.001
Transect 3

Station 1 1.876

Station 2 1.020

Station 3 | 1.599

Station &4 1.610

Station 5 0.613

Station 6 - 0.828

S e e i 55

Station 1 1.258
Station 2 0.854
Station 3 . 1.483
Station 4 1.545
Station 5 1.705
Transect 5

Station 1 0.732
Station 2 1.462
Station 3 1.518
Transect 6

Station 1 1.286
Station 2 1.332

The number of individuals for Nereis was calculated from biomass data
with the smallest dry weight taken arbitrarily as indicating one individ-
ual. Colonial fragments were considered to represent one individual

per occurrence,
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. - Estimated mean biomass (uq/nz dry weight} at all benthic stations in the Delaware River 1971, An as’cerisk indicated organisds retained for taxonomic purposes. 8
- } . : (05}
t ] 2 i3 . . ! .4 5 6
| 1 2 ] 2 17 2 3 4 5 6 1 2 .3 4 5 1 2 3 1 2 Total Proportion
s bachei - - - . - - - - - - - - - 0.0 - - - - - - - -
rdig virginica - - 0.0 - 15.7 25,6 | - - - 0.0 10,0 13.3 - 15.4 0.0 18,7 0.0 - 40.0 21.3 160.0 .004
franciscana 5.3 0.0 - 4826.0 6.2 67,7 ! 97 - 284.4 29.6 - 54,9 - - - - 23.0 8.7 - - 5315.5 126
bella gelatinosa - - - - 0.8 - - - - - - kN B - - - - - - - 0.8 .001
~ig argentea - - - - - 9,2 - -l - - - - - - - - - - - 9.2 .001
ified hydrold 1 - - - - [ .. - s - - - - - - - - + -
ified hydroid 2 - - - - - - - “ - . - & - - - - - - - - * -
vidovici - - 0.0 = 6.8 - - - 9.0 - 9.2 1.8 C - 5.4 4.1 - 0.0 24.0 - - . 60.4 00
3 - - - - - - - - - - * Y - - - - - - - - * -
trea virginica - - - - - = - - - -~ 260,8 - - - - 7 25140 - - - 2783.8 .066
3 demissus - - - - - - - - - - - §%5.0 - - - - 2.0 . - - 787.0 .019
1aithica L 2.7 - 3677 16.1 9.3 1.7 - - 2297.9 120.9 967.0 580.4 354.8 - 32140 5501.3 272.0 - 13740.8 .32
wuneata 2.7 - - - - - - - - - - s - - - - - - - - 28.7 .00
juccinea 7.0 178.3 22,3 234.3 43,9 76,3 65.8 72,3 166.0  300.8 163.0 58L.2 70,1 189.0 127.4 488.7  378.0 50.0 0.0 15.3 3213.7 076
i litoralis 7.0 170.3 25.0 0.0 L2 - 5.2 12,0 00 0.0 13.8 4.2 Ri} 9.6 . &1 - - 12.7 0.0 - 165.1 004
igochaste - - - - 33.2 - - - - 11,0 83.0 - 4.6 40,0 - - - .3 243.1 006 SA
fied leech - - - - - - - - - . - i - . - - - - - - . - O\Q
. - - - - " - B . - - - & _ - . - - - - - * - w
improvisus - - - 40,0 - - - - - - - 23049 - - - - 319.0 - - - 2663.9 .063 w
polita 3.6 - 50.3 16.0 119.7 46.0 7.0 85,2 1227.0, 1617.3 156.7 '138.4 97.3 98,2 109.6 88.7  422.0 1.3 17.3 - 2.0 . 4318.0 102
6a alayra - 4.0 2.7 8.0 3.8 176.8 L7 . - 8.9 47.6 - 2 0.0 0.0 14.0 s - - - - 305.5 .007
rilobs ° - - - - - - - - 15.1 34,2 8.3 6.4 - - - - - 0.0 - 28.7 2.7 002
a . - - - - 20 8.7 3.7 15.2 14791 1415.8 0.0 10.3 - 1.0 - - - - - - 2935.8 070
daiberi 22.3 9.7 - 676.7 64,2 155.6 300 43.2 415.1  349.6 1.9 62:3 62.4  35.4 .2 14,7 90.0 40.0 - - 2114.3 .050
ean asphipod 40,0 5.3 1003 - - - - . - - 18:4 i - - - - - - - - 192.6 005
amoricana 1.3 20 - 107.3 4.3 52,5 205.7 16.2 5.4 . A2.4 143 64.3 76.4 108.) 57.3 - 12.0 80.7 14,0 - 894.2 021
otes pugio - - - - - - - - - 49.3 - 1 - - 0.7 - - - - - 61.1 .00
soptemspinosus - - - 32.7 29.1 72,3 18,3 35.6 - 28.9 - 46.6 32,6 181.3 - 26,0 86.0 - - - 589.4 014
harbsti C - - - - - - . - - - BLE - a - - - - - - - - 81.6 002
anopeus harrisii - - - - 152,4 0.0 s 0.2 1615 921.8 3.0 19i.2 - - - - - - - - 1430.1 034
id larvae * * - - - - - * - - - Z - . - - - _ - - * -
212.6 169,6 235.3 5946.0  895.0 706.8 3156.4 283.2 37915 4927. - 2707.5 4653;7 1305.8 12248  T7.8 676.8 71500 5728.7 343.3 138.6 £2187.3 1.000
L0311 028 .017 .06 .169 138 .008 .003 1.000 -

on : .005 .004  .006 .14) 021,017 008 .007 .09 7 .064 . L110

¥200 11S-NOQ
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2 1
--t--t-fTrans. 1

+ Oakwood Beach

Chesapeake and De1aware Cana

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. - Physicochemical parameters and estimated density of or

ganisms taken (number/nZ) in ponar grab samples in 1971, Synbols: + indicates
present as fragments, X indicates no sanple, - indicates not present,

Station T151 . T182 T2s81 1252 T351
i Coll. Ho. WFG-71-39  RWS-71-20 | WFG-74-40 RUS-71-211 WFG6-71-37  RWS-T1-22 WFG~71-38 WFG-71-1 WFG-71-17 WFG-71-28
i Month August December | August December | August December | August June July August
: Day : 20 1 20 1 19 1 20 23 16 17
Temp. (C), bottom 26.5 5.0 21,5 5.0 21.0 5.0 27,0 21.9 26,0 26.9
Oxygen (ppm), bottom 5.0 9.0 4.8 8.5 6.2 8.5 4.5 5.9 b7 5.3
Salinity (ppt), bottom 3.9 1.5 3.5 2.0 R 1.5 4.8 6.0 - 5.5
Garveia franciscana - - - - - - ¢ - -
. + - - - - - - - - +
| - - - + - - + - - -
‘ Hartlaubella gelatinosa . . - - - - - - - -
- - - - - - - + - -
X Blackfordia virginica - - - S- - - - - - 300
; - - - - - - - - - - 240
i - - - - 2 - - - - -
| . ) Nereis succinea + + + - + + - + k
: : - - - + + 4 - - -
- + - + - - + - -
Paranais litoralis ~ 220 480 5,000 -900 80 - - - -
1 - - 360 300 400 320 140 - - -
20 540 220 1,140 - 960 - - - -
Large oligachaete - - - - - - - - - -
- - - - - - - - - +
Rangia cuneata - - - - - - < - - - - :
~ 2 - - - - - - - - -
Macoma balthica - - - - - - - - - -
- - = - + - ~ + - -
’Balanus improvisus - -~ - - - - - - - -
- - T I - i )
st ot Syathur polida o g e g e - 40 2. 20 60 -
g 20 2 - - @ a8 - - - -
80 - - - 8 140 - - - 2
Chiridotea almyra - - - 20 - - - 140 400 -
- - - - - - - 20 620 -
- - - - 20 - 40 60 60 - 5
Corophium spp. - 7. - - - - - - - - E
- Y‘ - - - - - - - - - "
- - - - - . 80 - 40 &
’ . 2
Gammarus daiberi 80 - 20 - - - 1,50 - 20 140 é
40 - - - - - 60 2 - 320 -
) 100 - 20 - - - 40 - -2 80 ‘3
Unidentified ganmaridean . - 320 - - 300 . 20 - - - -
) P 0 i - 620-—--———620 = < - - "
40 180 - - 360 200 - - - - :
Neomysis americana C . - 20 - C - -~ 140 260 40 40 k
A 2 - - - - - 660 40 - - :
0 - - - - - 220 100 - - :%
Crangon septenspinosus - - - - - - 20 - - - -3
- - - - - - - - - 20
- - - - - - 20 40 -
Rhi thropanopeus harrisii - - - - - - - - - - %
) - - - - - - - - - 20 %=
Amathia vidovici . - - - - - - - - - - ) A
Chironomid larvae - - 20 N - - - - - - E 1
- - 20 - - - - - - - E
. - 40 20 - - - - - - - Z
Hite - - - ~ - - - 20 - -
- - - - - - - - - - ’i‘
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1 I o appendix Table 1. - (continued}.
! Station ~ 1 1382 1383
i Coll. No. WEG-71-51 RWS~-Ti-6  RUS-T1-16 WFG-71-2  WFG-TA-18 WFG-71-27 WFG-T1-52 RWS-T1-7 | ¥F6-71-3  ¥FG-71-19
J . Yonth September  Hovember  November | June July August September November | June July
. ’ Day 15 10 30 23 16 17 15 10~ 23 1%
Tenp. (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 8.6 9.0 6.2 - 5.1 4.8 5.2 7.4 5.4 5.4
Salinity (ppt), bottom 1.8 2.2 6.5 6.0 - 6.4 0.6 - 7.0 -
| farveia franciscana - - - - - - - - -
; - - - + - - - = -
i Hartlaubella gelatinosa - - - - - - - - - -
Blackfordia virginica - ) - - - 60 - - - - -
i . - - - - - 220 - - - -
{ - - - - - 160 - - - -
Sertularia argentea - - - - - - - - -
t - - - - - - - - - -
Nereis succinea + - + + + - - - - -
+ - - + - + - - - -
- - + + + + + + - -
Paranais litoralis - - 40 - - - - - 100 -
- - 340 - - - - - 20 -
- - - - - - - - 320 -
Large_migochae’ce - - - - - - - - - -
- + - - - - - - - -
- + - - - - - - - -
Macoma balthica - - - - - - - - - -
- - 160 - - - - - -
- - - - - - - + -
Cyathura polita - - 300 40 - - - - 20 -
- - 280 .- - - - - - -
- - 180 140 - 20 . - - - -
Chiridotea alnyra 60 50 - 3,120 100 700 W0 20 20 Pl
. 400 - - 400 60 860 40 360 - -
Corophium spp. - - - 20 - - - T2 - -
- - 40 - - - - - 40 -
- - - 500 - 20 - - - -
Gammarus daiberi 20 - - 20 - - 740 20 50 60
220 - - 580 - - 100 - - -
20 - 20 20 - - 60 - 100 20
Heomysis americana - - 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 septemspinosus - - - - - - C- 20 - 20
- - - - - - - - 40 -
Rhi’;hroganogeus harrisii - - - - - - - - -
Amathia vidovici - - - - - - - - N -
Hite - - - - - - - - -
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‘ Appendix Table 1. - (continyed).
I .
Station 1383 1384 .
i Coll. No. ¥F6-71-26  YFG-71-53 RUS-T1-8  RWS-71-17 WFG-T1-4  YFG-71-20 WFG-71-25 WFG-71-54  RWS-71-9 R¥S-71-18
} Honth August September  November Nobeaver | June July August September  November November
Day 17 15 16 30 23 19 17 15 1 30
Temp. (C), bottom 2.1 25.2 3.9 5,0 23.0 26.1 25.8 25.0 1.8 6.0
Oxygen (ppm), bottom - 2.7 - 8.5 6.7 6.2 5.5 4.5 8.8 9.5
Salinity (ppt), bottom 8.5 0.8 - 3.5 3.8 - 4.3 0.8 - 4.0
Garveia franciscana - - - - - - - - R .
Nereis succinea + - + + + + + - +
- + + + + + ~ - +
- - + + + + - + + -+
i " Paranais litoralis - 20 - - 140 - 20 60 - 1,440
! - 20 - © 100 2 - 60 20 - 100
; . - 80 - 40 40 - . - 120 2,640
F Hacoma balthica - - - - + - - - -
i 20 - - - T4 - + - - -
! : 20 - - - + - - - 20 -
Cyathura polita - - - - 20 ) 20 - 180 40 -
- Co- - - 60 100 140 - 40 -
- - - 20 - 30 20 20 40 -
Chiridotea almyra 20 - 40 - - - - - - -
- - 40 - - - - - - -
‘ orophium Spp. . - - -~ - 840 - - - - 20
- - - - - - 20 - - -
Gammarus daibepi 80 60 - - 60 440 160 280 - -
120 - - - - 580 240 o - -
160 40 20 - - 260 240 - - -
Unidentified Gammaridean . - - - - - - - - 20 -
- - - - 320 - - - 300 -
- - s - - 260 - - : 40 160 -
NBomysis americana 2,160 - 20 .
P SR ||| N - . -
et R DI N UR o 500 - _ 20
Crangon septemspinosus - - - 40 -
Rhithropanopeus harrisij - - - - - - - - - -
- - - - - - 20 - - - -
Chironomid larvae - -
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pppendix Table 1. = {continued). '
| Tation 1355 . 1336 T4Sh
; Coll. Ho. WFG-T1=5  #FG-T1-21  WFG-T1-24  WFG-T-55 RUS-71-10  RWS-71-19) WFG-T1-6  WFG-T-22 WFE-T1-23 | WFG-T1-7
Honth June July hugust September  November  November [ June July August June
Day 23 19 1 15 10 30 22 19 M 22
Teng. iC), bottom N - 26.0 21.9 25.0 10.2 5.0 2.0 26.1 28.5 -
Oxygen ‘opa), sotton - 5.4 5.4 3.5 8.6 8.5 5.2 5.7 45 - -
Salinity (pot), bottom - - 2.0 2.0 - 4.0 - 4.8 -
; sarveia franciscana - j : : ; : : :- - :
i - - X + - - - -
' - - - - - - - 20 ~ -
Ylereis succinea + - - + + - - + + +
+ - - + + - + + + +
X - + X + + - + + +
i Paranais litoralis - - - - 40 - - - - -
- - - - 60 60 160 - 40 1,200-
X - 40 X 120 i - - - 900
Large oligochaete - - - - - - - - - 20
- - - - - - - - - 20
Unidentified hydroid 1 - - - - 20 - - - - Co
X - - - - - - - -
Unidentified hydroid 2 - - - - - - - - - -
Leech - - - - - - - - - -
- - - - - - 20 - - -
Macoma balthica - - - - - - - - - -
- - - - - - - - - +
. - - - - - - - - - 60
Cyatiura polita Gul 20 1,940 Tou 2,400 130
1,300 1,240 420 640 - 100
i X 1,660 500 X 1,340 60
T Y ividoten almyra T s = -
X - - X - - - - - -
Edotea triloba 40 - - - - < - 60 100 -
) - - - - 20 - 20 - - x
X 20 - X 0 - - - - -
Corophium_spp. 1,440 2 33,060 19,740 60 60 10,740 1,260 1,340 -
2,860 67,540 - 9,340 2,820 500 980 22,300 60 - -
X 43,640 5,540 X 3,180 100 21,000 8OO 100 -
Gammarus daiberi 560 - 2,640 400 260 - 20 740 500 -
760 9,260 280 820 160 20 1,580 . 180 2,260 -
X . 2,660 240 X 480 - 160 480 120 -
Unidentified Gammaridean - - - - - - - - - -
B - - o = - = - - - 20
Neomysis americana 180 80 40 - - - 20 - 20 60
60 - 20 - - - 540 - 20 180
X - - X - - 40 20 - 60
Palaemonetes pugio - - - - - - - - - -
- - - - - - - - 20 -
Crangon septemspinosus - - - - - - - - - -
: - - - - - - - - 40 -
Panopeus herbstii - - - - - - - - - -
- - - - - - 20 - - -
Rhithropanopeus harrisii - - - - 180 60 - - - - -
- - - 20 - 20 - 20 - -
X 20 - X 80 - - 100 20 -
Hematode - - - - - - - - - e
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Apperdix Table 1, < (continued).

Station T481 T482 ’
Coil. No. : WFG-11-12  WFG-T-29  WFG-T1-46 RWS-Ti~1  RWS-T1-11| WFG-71-8 WFG-1-13 WFG-71-33 WFG-T1-47  R¥S-M-2
Month - July August September  October November | June July August September  October
Day 15 17 15 26 30 22 15 - 19 14 25
Temp. (C), bottom 25.2 21.8 24.9 111 6.5 -, 26.1 21.0 24,6 17.2
Oxygen (ppm), bottom 5.8 6.2 5.7 1.0 8.5 - 4.3 4.7 4.6 6.5
Salinity (ppt), bottom - 7.8 2.7 6.0 10.5 - - 10.0 2.2 4.9
Garveia franciscana - - - - - - - - - -
- - - - - - 4 - - -
Blackfordia viriginica - 100 - - - - - 1,000 - -
— - - - - - - 20 80 - -
80 220 - - - - - 80 - -
Nereis succinea + + - + + + + + + +
+ + + + + + + + + +
+ + - + - + + + + +
Paranais litoralis ~- 580 320 520 440 1,180 - - - -
- 40 - 740 40 100 - - - -
500 20 280 140 - - 40 40 - -
Large oligochaete 20 - - - - .- - - - _
’ - - - - - 40 20 140 + -
- - 60 - _ - - - + + +
Hodiolus demissus - - - - - - 80 - 40 300
- - - - - - - 20 20 320
- - - - - - - ~ 160 80
Crassostrea virginica - - - - - - - - - -
. - - - - - - 20 - - 20
Hacoma balthica 60 80 + 20 40 + + + - -
80 60 40 + 40 - + -+ - -
-+ 140 - 20 40 - + - 20 -
Balanus improvisus - - - - - 20 10,000 180 560 5,840
: - - - ] - - - 2,000 6,440 1,520 6,080
. - - - - - - 620 4,800 1,260 1,100
Cyatiura polita “ou 20 2u .} 30 120 L1} 20 20 -
60 - - 80 40 60 = ,
et e 80 - 40 w420 w400 = LT "2
Edotea triloba - - - - 20 - - -
Gorophium spp. 20 - - - - 50 20 - - -
. - - - - - 60 - - - -
- - - - - 140 - - - -
Gammarus daiberi - - - 0 - - 160 20 - .2
- - - - - 100 60 - - 140
- - - - - 20 o140 - 20 - 60
Unidentified Gammaridean - - - - 20 - - - - -
' : 20 - - - - - - - - -
Neomysis americana 20 - - 460 - 900 A0 60. - - 40..
. - — o = T 1,000 60 - - -
240 - - - - 740 60 - - -
Palaemonetes pugio - - - - - - 20 - - -
- - - - - - - - 20
Crangon septemspinosus - - - - C - - - - - -
- - - - - - - - - 20
- - - - - - 60 - - -
Rbithropanopeus harrissi - - - - - 40 20 - - -
- - 20 - - - - - - -
Amathia_vidavici - - = + - - -
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Appendix Table 1. = {continued).
/
‘ Station T452 T483 T4S4
i Coll. No. RUS-T1-12 | WFG-T-Q  WFG-T1-14 WFG-71-32 WFG-Ti-48  RWS-71-3 RWS-71-13 | WFG-T1-10 WFG-71-15  WFG-T1-31
i Honth N.vember | June July August September  October November June July August
Day 30 22 15 19 14 26 30 ol 15 19
Temp. (C), bottom 6.0 - 8.5 .0 25.2 74 7.5 - 26.0 26.0
Deygen (pom),y bottom 9.5 - 4,2 4,0 4.5 7.4 8.5 - 5.2 i3
Salinity (ppt) botton 6.5 - - 10.0 6.2 h2 6.5 - - 10.4
jomopsis bachel - - - - - - .- - - -
: - = - - - - - - - 20
glackfordia virginica - - - - - - - - - 440
- - : - - - - - - - 320
- - - - - - - - - 100
; Nereis succinea - + - - - - - - + . -
| : - + + - + - + + + -
- + - - + - + + -
paranais litoralis 20 - - - 40 - 40 - - -
60 - - - - - 40 - - -
- - 50 - - - - - - -
Leech . - - - - - - - - - -
- - - - - - - - - 20 .
Hacoma balthica + 20 60 - - + 20 - - - R
20 - 50 60 40 - - - - 20
+ - 60 - - - - - - -
Cyathura polita - 220 40 - - ' - .- 320 20 © -
- 160 140 60 20 - 20 100 20 -
40 180 - 60 - - - 480 200 -
Chiridotes almyra - - - - - - - - - -
- - - 20 - - - 20 - -
Corophium spp. - - - - - - - - 20 -
Gawwarus daiberi - - - -
- 40 40 20
- o mxhy ~ T 2 AT e i vl 2-0
Heomysis americana - 20 40 100
- 200 500 1,100 - 340 - 20 60 1,480
) 40 80 140 800 20 340 - 40 80 740
Crangon_septemspinosus - - - - - 2 - 20 - -
- 20 40 - - - - - - -
- - - - - - - 20 40 -
Amathia vidovici T - - = - - - - - -
Large oligochaete ’ - - - - - - - - - -
4 - - - - -
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Appendix Table 1. - (continued),

Station . T4S4 : T485
Coll. No. ' AFG-T1-50  RHS-74-4  RWS-T1-14 | WFG~71-11 #FG-71-16  WFG-71-30  WFG-71-49 RWS~71-5 RHS-71-15
Coll., Ho. : September  October  November | June July August Septenber  October Hlovenbep
Day 14 26 30 22 15 19 14 26 30
Temp. (C), bottom 25.2 17.2 7.0 - 25.2 26.0 25.0 16.5 7.0
Oxygen (ppm), bottom 40 6.5 85 .1 - 4.9 4.5 b 6.2 9.0
Salinity (ppt), bottom 3.5 3.8 4.0 - - 6.0 3.1 4.5 5.0
Blackfordia virginica - - - - - - - 20 _
- - - - - - - 20 -
Jereis succinea - + * + E + * -
- - + - + + + -
+ - - + + + + - -
Paranais litoralis - - 100 - - - - - 50
- - 2,280 - - - - - 80
- - 120 - - - - 20 1,020
Large oligochaete - - - - - - - + -
- - - - - - + + -
Yacona balthica 2 - 2 20 + - - - 60
’ 60 20 20 - - - - - 100
20 - + + + - - - 20
‘ .
} Cyathura polita 20 20 80 100 20 . 22 . 60 - -20
- - 140 40 20 20 - - 20
20 - 60 - 60 - 80 . - 40 -
Chiridotea almyra - - - 20 - ’ - - 20 : -
: - - - - - - C- 60 -
- - - - - - - 40 -
Corophium spp. - - 20 - - - - - -
* Bammarus daiberi - - 40 2 120 40 60 20 -
- 20 - 60 - - 60 - -
) 100 220 - 40 - 40 40 - -
Neomysis americana - - By 160 tou - - -
- 100 - -
340 = o000,

“ Palaemonetes pugic

———

- - - - - - - 50 -
Crangon septemspinosus - - - - - - - - - -
: - -. 20 - - - -

Anathia vidovici -
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: A%pendix Table 1. - {continued).

‘ Station 1552 1583 7651 1652
Coll, Moo WFG-T1-41  WFG-T1-42  WFG-71-35 WFG-T1-34
tfonth August August August August
Day 20 20 19 19
Temp. {C), bottom 26.5 26.8 26.0 26,5
Oxygen (ppm), bottom 5.5 5.6 5.7 5.3
Salinity (ppt), bottom 11.0 12.4 12.7 13.8
Garveia franciscana - - - -

+ + - -
X - - -
Blackfordia virginica 60 - 240 40
- - 80 20

. X - 160 60

1‘ Nereis succinea + + + -

| —_—— . M N

X = - -
Paranais litoralis Co- ] 80 -
- 320 - -
! Large Oligochaete - - - -
- - - 20
- - - +
Yodiolus demissus - - - -
20 - - -
X - - -
Crassostrea virginica - .- - -
40 - - -
X - - -
Macoma balthica 320 60 20 . -
220 160 + -
X 40 + -
Balanus improvisus - - - -
. 1,520 - - -
X - - -
Cyathura polita 12v - 8y 20
160 - -

Edotea triloba : - - - '
- - - 20
Gammarus daiberi 40 - B0 - -
80 . - -
X 20 - -
Neonysis americana 80 - 180 -
20 660 20 -
X 200 40 -
Crangon_ septemspinasus - - - -
20 - - -

X - - -

Awathia vidovici -
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Appendix Table 2, ~ Physicochemical parameters and estimated biomass (mg/m2 dry weight) of organisms taken in ponar grab sampies in 1971,

Synbols: X indicates no sample, - indicates not present, 0 indicates insufficient mess to measure, * indicates organisms : )
retained for taxonemic purposes.

Station : N Tis2 T2t 1252 : T381
Coll, Ho, WFG-71-39  RWS-T1-20 | WFG-~T1-40 RWS-71-21| WFG-71-37 RWS~71-22 | WFG-71~38 WFE=71-1 WFG-71=17 WFG-71-28
Honth August December | August December | August December | August June July August
Day 20 1 20 1 19 i 20 23 16 17
Temp, {C), bottom 26,5 5.0 215 5.0 21,0 5.0 2.0 21,9 26,0 26,9
Oxygen (ppm), bottom 5.0 9,0 4,8 8.5 6.2 8.5 4,5 5.9 47 5.3
Salinity (ppt), bottom 3.9 1,5 3.5 2.0 4,8 1.5 4,8 6.0 - 5.5
Garveia franciscana - - - - - - 14,364 - * !
32 - - - - - - - 12
- - - - - - 114 - - -
Hartlaubella gelétinnsa - - - - - - - - - -
R - - - - - - 14 - -
Blackfordia virginica - - - - - - - - - 208
- - - - - - - - - T4
- - - - 0 - - - - -
Nereis succinea 338 30 44 304 - 40 200 B4 - 166
- - - 70 48 46 - - 262 -
. - 58 - 52 - s - 518 58 - -
Paranais 1itoralis - 12 36 256 38 0 0 - - -
- - 12 4 28 48 - - -
0 30 0 104 - 36 - - - -
Large oligochaete | - - - - - - - - - -
- - - - ol - - - - 478
Hacoma balthica - - - - - - - - - -
- - - - 166 - - 138 - - iy
Balanus improvisus - - - - - - - - - - é
» - - - - - . - 120 - - - q
Cyataura poiita 66 34 - - - % W 30 37 - "
62 8 S - - 56 B4 - - - - ’
52 - - - 76 62 - - - 40
_ Rengiacumeata . - = S /. - sy o et -
T ’ 127 - - - - - -
Chiridotea almyra - - - 24 - - - |\ 124 -
- - - - - - - 0 204 -
- - - - 16 - 24 0 8 -
Gammarus daiberi 6 - 18 ] - - - 1,925' - 26 182
42 -~ - - - - 56 62 - 426
16 - 40 - - - 48 - 40 106
Unidentified qammaridean - 132 - - . 120 .3 - - - -
) : - 28 -3 - 106 180 - - - -
20 60 - - 126 76 - - - -
Corophium spp. - - - - - - - - - -
e e e e e e M e e o SRR 36 = 0-
Neomysis americana - - 12 - - - 26 10 40 0
. 0 - - - - - 204 116 - -
8 - - - - - %2 0 - -
Crangon septemspinosus - - - - - - ] - - -
- - - - - - - - - 336
- - - - - - - 58 130 -
Rhithropanopeus harrisii - - - - - - - - - -
- - - - - - - - - 2,744
Amathia vidovici - - - - - - - - - -
- - - - - 0 - - - -
Chironomid larvae - - * * - - - - - -
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sppendix Table 2. - {continued). . .
— T35 1352 7353 _
f'-ﬁ”’,m VG-I RNS-TI-6  RWS-T1-16 | WFG-T1-2  WRG-TA-1B  WFG-TI-2  WFG-TI-52  RMS-TI-T [WFG-14-3  WFG-TI-1
;“,_,'_ ’ September  Hovember  Mobember | June July August September November | June July
o 15 10 30 Al 16 17 15 10 3 16
T:\D (), boton 25.0 12.3 6.0 2.2 26.0 26.5 25.7 13.0 22.6 26.1
M{g;n (pn}, botton 4.0 8.5 9.0 6.2 5.1 48 4.2 T4 | 54 5.4
Salir;itv_ﬁawm— 1.8 2.2 6.5 6.0 - B.4 0.6 - 2.0 -
: i : - - - - - - 86 - - -
scana
1 Sarvel frateisas - - - 838 - - - - - 174
- - - 9% - - - - - -
- - - - - 110 - - - -
Nereis succinea 52 - 204 168 156 - - - - -
' 60 - - 80 - 262 - - - -
- - 32 218 12 130 32 86 - -
_PEEEEE.M - - 0 - - - - - P -
- - 22 - - - - - 0 -
- - - - - - - - 52 -
Large oligochaete - - - - - - - - - -
- © 50 - - - - - - - -
= 70 - - - - - - - -
Hacona balthica : - - - - - - - - - -
- - 6,480 - - - - - : -
- = - 242 - - - - 110 ~
Cyathura poiita . - - 378 408 - - - - 86 -
.- - 1,068 - - - - - - -
- - 262 282 - 0 - - - -
Chiridotea almyra C 3B -1 - 68 60 bhk 36 40 30 22
: 9% - 10 22 376 12 : 348 - -

Corophium spp.

Gammarus daiberi. " 3% - - 272

- - 946 10 32 0

162 - - 1,034 - - 120 - - -

32 - B4 0 - - 12 - 204 -0

Neomysis americana - 0 0 302 10 - 52 88 51% 6

- 32 - 156 0 0 - 52 846 -

- 60 - 80 - 0 20 %6 1,036 10

Crangon septemspinosus - - - - - - - 1,084 - 132

- - - - ] - - - - 198 -

Rhithropanopeus harrisii - - - 0 - - - - - -
Anathia vidovici T T
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Appeadix Table 2. - (continued).
Station ) 1383 T354
Coll. No. WFG~71-26  WFG-71-53  RWS-71-8 RES=T1AT{ WFG-71-4  WFG-71-20 HFG-T1-25 WFG~71-54  RWS-71~9 R¥S-71-18
Month August September  November November | June July August ‘September  November November 1
Day 17 15 10 30 23 19 17 15 10 30 4
Temp. (C), bottom 26.1 25.2 13.9 6.0 23,0 26.1 25.8 25.0 1.8 6.0 L
Oxygen (ppm), bottom - 2.7 - 8.5 6.7 6.2 5.5 4.5 8.8 9.5 ]
Salinity (ppt), botton 8.5 0.8 - 3.5 38 - 5.3 08 - 40 }
Nereis succinea 110 - 232 § ) 52 0 - 156 7 i
- 238 % 62 344 30. 14 - - 3%
! - - 386 % 102 46 - 58 250 7%
’: Paranais litoralis - 0 - - 50 - 0 0 - 84
- 0 - 0 0 - 0 - 0
- 0 - 0 1 - - - 0 64 Y
; Macoma balthica - - - .- 120 - - - - N 'V‘
; 32 - - - 0 - 0 - - - :
; 2% - - - 18 - - - 1 -
Cysthura polita ) - - - - 84 6 - 106 104 -
! - - - 46 166 1% - 38 -
- - - 40 - 82 60 28 100 -
Chiridotea almyra 76 - 2% - - - - - - -
- - 58 - - - - - - -
Corophjum spp, - - - - 188 - - - - 32
- - - - - - 54 - - -
Gammarus daiberi 44 8 - - 120 150 7 68 - -
158 - - - - 126 7% - -
52 20 22 - - 104 62 - - -
Unidentified gammaridean - - - - - 6 -
- - - - 128 - - - ] -
- - - _ 130 - - 0 34 -
Neomysis americana 598 - 100 48 7 2 - 0 - 20
224 - ‘46 34 50° 148 0 - - L.
A7 - 58 - - - 0 - - 0
Lrangon septemspinasus - - - - 124 - - - 240 T
- - O o N :
Rhi thropanopeus harrisii - - - - - - - - - -
- - - - - - 4 - - -
Chironomid laryae - -
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pppendix Table 2. = {continued). _ _ . )
Station T35 . 1356
o , WG-TI5  WRG-Ti-2l  WFG-T1-2k WG-S5 RMS-MI-10 RUS-TI1Q | WRG-M-B  WRB-T-22  WRG-1-23
Elo th ’ June July August September  November  November | June July August
o pa) 19 1 15 10 . |2 19 1l
. (0), botton® - 2.0 21.9 2.0 10.2 5.0 22.0 2.1 2.5
o;ygen (ppm), Sotton - 5.4 54k 3.5 8.6 8.5 5.2 5.7 45
Salinity { ), botton - - - 2.0 2.0 - 4.0 - 4.8
R i - 486 - - 1,472 - - - -
arveia franciscand - o T - ,192 - - . -
X - - X 2,400 - - - -
_@_\_ac_kﬁjﬂii"irgi"ica - - T - - - - - - -
- - - - - - - - 0 -
{ereis succinea 450 - - 8 154 - - 246 526
- 1,560 - - 0 194 - 1,286 0 236
X - 82 X 0 208 - 196 198
paranais litoralis - - - - 0 - - - -
—_— - - - - 0 0 0 - 0
X - 0 X i 0 - - -
Leech ) - - - - - - - - -
Cyathura polita 1,666 404 2,228 1,372 4 - 2,528 2,106 1,428
T 2,990 1,860 1,026 1,442 418 1,284 3,500 1,060 -
X 1,832 1,358 X 0 210 2,564 94 4,218 .
Chiridotea almyra - A 17 - - - - - - -
. - - - - - - 104 24 -
X - - X - - - - -
Edotea triloba 230 - - - - - - 94 32
- - - - 10 - 182 - -
. . X 2 - X 0 - - -
Corophium $Pp. 512 M4 598 3,204 14 30 1,826 448 68
752 5,970 2,410 454 bk 126 4,924 22 -
X 1,386 1,478 - S 516 58 - 5,70 152 132
Gamnarus daiberi » 194 - 538 130 230 - 36 00 234
b ] 198 3,096 36 162 12 14 368 238 1,408
R B G it 7| | B O G R 4 TP 7 ARSI | N S -
Heomysis americana 166 108 2 - - - 0 - 0
130 - 0 - - - 382 - 0
X - - X - - 0 0 -
Palaemonetes pugio ) - - - - - - - - -
- - - - - - - - 4h4
Crangon septemspinosus - - - - - - - - -
- - - - - - - - 260
Panopeus_herbstii - ' - - - - - - - -
- - - - - - 734 - -
o i ez -Rhithropanopeus-harrisii - - = 892 698 - - - -
. — - - 30 - 194 TR =
X 2 - X 768 - 1,942 302
Unidentified hydroid-}--—---- - = - - - hd - - - -
X - - X - - - - -
Unidentified hydroid 2 - - - - - - N - -
Amathia vidovici - - - - - — - - -
X - 144 X - - - - -
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Appendix Table 2. - (continued).
Station ' T482 : 1483 T4S4
Coll. Mo, RWS-T1-2  RHS-T1-124 WFG-M-Q  WFG-TI-14 WFG~71-32 WFG-71-48  RWS-71-3 RWS-71-13 WFG-T1-10 WFG-71-15
Hoz™ October November | June July August September  Qctober 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 25,2 171 7.5 - 26.0
Oxygen {ppn), bottom 6.5 9,5 L .2 4.0 4.5 1.4 8.5 - 5.2
Salinit t), bottom 4.9 6.5 - - 10.0 6.2 4.2 6.5 - -
Nereis succinea 1,834 - 274 - - - - - 1,284 0
2,100 - 120 256 - (3 - 100 994 50
422 - 348 - - 92 - 816 102
Paranais litoraiis - 0 - - - 0 - 0 - .
- 10 - - - - - 0 - -
- - - 0 - - - - - -
Large oligochaete - - - - - - - - - -
- 54 - - - - - - - -
238 .20 20 - - - - - - -
Hodiglus denissus 1,388 - - - - - - - - -
. 8,702 - - - - - - - - -
204 - - - - - - - - -
Macoma balthica ~ 82 230 1,542 - - 82 - -
: - . 60 - 3,266 4,230 3,324 - - - -
. - 8 - 4,732 - - - - - -
Balanus improvisus 7,860 -
8,360 - - - - - - - - -
3,064 - - - - - - - - -
Cyathura polita - - 490 40 - - - - §24 28
- - 324 302 212 38 - 32 120 0
120 184 240 - %4 - - - 514 410
Lrassostrea virginica - - - - - - = - - -
2,490 - < - - - - - -
Chiridotea almyra - - - - - - - - -
- - - 0 - - - 0
Corophium spp. - - - - - - - - - 18
Gammarys daiberd 22 - - - - 318 50 [t/] 8. -
196 - 36 0 L] 386 64 - - 28
12 - - - 14 60 54 - - 52
Neonysis americana . 80 - 0 46 100 18 7 i LT 0
- - 104 10 2% - 208 - 0 38
) - 34 T4 0 230 18 152 - 114 b4
Palaemonetes pugio - - - - - - - - - -
180 - - - - - - - - -
Crangon septemspinosus - - - - - - 326 - 138 -
. 380 - 20 240 - - - - %6 3%
Meathia vidovici - L3 = —- = =TT
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. ppperdix Table 2 = (continued).
tation T4S4 . T4S5
Colly to. WFG-71-31  WFG-71-5C  RWS-71-4 RUS~T1-14  WFG-T1-11  WFG-71-16 WFG-71-30 RWG-71-49 RWS-71-5  RUS-71-15
Honth August September  October November  June July August September  October ~ November
D2y : L 14 2 30 2 15 19 14 % 10
Tenn, (C), botiom 26.0 25,2 17.2 7.0 - 25,2 26,0 25,0 16,5 7.0
Dsygen (pon), botton © 48 4.0 5.5 8.5 - 4,9 45 A4 6.2 9,0
Salinity (pot), botiom 0.4 3.5 3.9 4,0 - - 6,0 3.1 4,5 5.0
Nenopsis pachel - - - - - - - - - -
7 - - - - - - - - -
lackfordia virginice 142 - - - - . - - 0 .
a8 - - - - - - - 0 -
{ n - - - - - - - - -
! Nergis succine2 - - 6 - 170 88 136 222 204 -
- - - 56 248 - 154 124 108 -
‘ - 34 - - 216 236+ 184 204 - -
Paranais litoralis - - - 0 - - - - - I}
i - - - 128 - - - - - %
! - - - &h ~ ~ - - 0 0
| Large oligochaete - - - - - - - - 4B -
| - - - - - - - 0 36 -
Leech = - - - - - - - - -
Macoma bal thica - 3,612 - 830 610 19 - - - 1,538
- 3,382 1,42 368 1,750 - 72 - - - 2,654
j - 84 - 0 0 418 - - - 900
Cyathura polita - - 26 58 670 64 146 218 - 46-
- 34 - 122 124 18 154 - - 58
) - 22 - 28 238 - 2% - 150 -
Chiridotea almyra - - - - 0 - - - 82 -
- - - - - - - - 132 -
- - - - - - - - 3 . -
Corophium Spp.. - - - 0 - - - - - -

Gammarus daiberi 104 - - 98 80 166 - 66 96 28 -
64 - 2 - 52 - - 50 - -

- 72 10 - i - % 56 - -

Heomysis americana 630 - - 46 110 18 90 - - -
654 - 42 60 138 - - - - -

206 28 0 - 150 - 90 0 436 -

Palaemonetes pugig - - - - - - - - - -
- - - - - - - - 12 -

Amathia vidovici - - - 20 - - - - - -
- . - - - - - - - Th -

- - - 78 - - - - - -

Crangon septenspinosus T e T : T T T —= = -
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Appendix Table 2. - {continued).
tation 48] . 1452
Coll, Yo, WFE-T1-1  WFG-71-12  #FG-71-29 WFG-71-46  RWS-71-1 RUS-T1-11 { WFG-71-8  WFG-71-13 -WFG-71-33  WFG-71-47
Nonth June July August September October Noveuber | June July August Septembar
Day 22 i3 17 14 26 30 2 15 19 14
Tesp. (C), bottom - o2 21,8 24,9 17,1 6.5 - 26,1 27.0 24,6
Oxygen (pem), botiom - a3 6.2 5.7 6.0 8.5 - 43 4.7 4.6
Salinity (ppt), bottom - - 7.8 7 5.0 10,5 - - 10,0 2.2
Garveia franciscana - - - - - - - - - -
- - - - - - - 938 - -
Blackfordia virginica - - 30 - - - - - 220 -
- - - - - - - 0 ] -
- & % - - - - - 2 )
Nereis succinea W 140 886 - i 72 52 1,136 92 178
208 20? H 262 - 198 18 612 1,370 1,286
1% 4. 52 - - 200 - 12 90 966 534
Paranais litoralis - - 0 0 0 32 32 - - -
- 0 - 0 0 0 - - -
k2 2 0 28 0 - - 34 0 -
Large oligochaete 58 50 - - - - - - - 7
- - - - - - 40 % 298 284
i - - 48" - - - - 216 1%
Hodiolus denissus - - - - - - - 22 - 28
- - - - - - - - 72 524
- - - - - - - - - 1,350
Crassostrea virginica - - - - - - - - - -
) - - - - - - - 2,366 - -
Hacoma balthica 136 1,934 3,922 86 N} 1,078 386 106 230 -
614 N,77% 2,798 694 40 2,294 - 274 88 -
4,298 532 8,194 - 1,060 1,908 - 300 - 402
Balanus improvisus - . - - - - 122 10,692 0 948
- - - - - - 2 2,766 1,488
- - - - - - - 506 3,178 1,782 .
Cyathura polita 160 _ 4o i, SO L
e i e 3 Sz g ‘ 134 338 142
1% ki - 138 186 434 356 -
Edotea triloba - : - - - - = 16 = =
- 0 - - - - - - - -
Corophiun spp, - 0 - - - - gz 42 - =
- N - - N - i - N -
Gammarus daiberi - - - - 34 - - 318 18 -
- - - - - - 108 134 - -
- - - - - - 64 106 24 -
Unidentified Gammaridean - - - - - 86 - - - -
72 173 - - - - - - - -
Neonysis americana 72 1 - - 94 - 262 0 % -
10 - - - - - 376 34 - -
57 2% - - - - 290 36 - -
JPalaemnetes pugia, - - - - - - 2 - -
Crangon septemspinosus - - - B - - - - -
: - : - - - - 488 - -
Rhi thropanopeus harrisij - - - - - - 1,230 2,212 - -
- _ - 5§ - - - - _ -
Amathia vidovici - - - - 0 - N - - -
- - - - 52 100 - - - =
- - - 14 - -

Nematods
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ippeadix Table 2. - (continued),
{ P
: Station 1584 1552 1583 1651 1652
Coll. Yol WFG-T1-36  #FG-TI<4l  #FG-T1-42 4FG-71-35  WFG-T1-34
Honth August August August August August
oy 19 20 20 19 19
Temp. (), 20T70M 20,0 25.5 26.8 26.0 26.5
Oxyaen {ppm}, cottom 5.5 5.3 5.6 5.7 5.3
Salinity (ppt), bottom 10.0 11.0 12.4 12.7 13.8
Garveia franciscana - - - - -
- X 26 - - B
- 4 - - -
Blackfordia virginica 0 0 - 36 B4
- X - 68 0
56 - - 16 0
Hlereis succinea 196 136 150 ] -
326 X - - 46
944 620 - - -
Paranais litoralis - - 0 0 -
- - 38 - -
Large oligochaete 120 - - - -
- - - - 192
- - - - 12
Modiolus demissus - - - - -
- % - - -
- 184 - - -
Crassostrea virginica - - - - - B
- be - - -
.- 5,028 - - -
llacoma balthica - 570 3,762 462 -
- X 11,804 154 -
- 5,858 938 200 -
Balanus improvisus - - - - -
- X - - -
- 538 - - -
" Cyathurs polita 8 180 - 52 ]
. 108 X 34 -
o . et R ity ek e siin i i, B0 e s BB s - N o i ;
Edotea triloba - - 0 - - e
- - - - 86
Ganmarus daiberi 12 100 62 - -
0 % - - -
32 80- 58 - -
Heomysis americana - 0 - 10 -
- X 198 0 -
- 24 L 32 -
Crangon septemspinosus - - “ - -
- X - - -
78 172 - - -
o Amathia vidovici - - - - -
i = = 72 - - [




