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INTRODUCTION

During the period since the last progress report, at
least 12 collecting cruises have been made to the study
area. The general 1nten°1ty of sampling has increased,
especially for biomass studies (1nvertebrates) thermal
tolerance (algae), seasonal variation (plankton) and primeary
product1v1ty. A considerable amount of effort has been made
in the direction of compiling a bibliography on thermal
studies of organisms. Our collection of references now
exceeds several thousand, uncollated at the moment, but many

are on unisort cards.

. The field conditions have not changed significantly in
comparison with findings of previous years. One species

of algae, Codium, now appears to be the dominant plant in
certain portions of the bay (viz., the mouth of Forked River).
Eight new records of invertebrates have been found for the
study area. lle have learned recently that during the period
covered in this report the electric generating facility

was pumping weter in order to conduct preliminary tests of
their pumps. After a visit to the reactor site at Lacey
Townshlp, the authors of this paper gained more 1n51ght into
the engineering aspects of the study. lowever, it is felt
that improved communications between the operations of the
plant and the biological surveys being conducted would allow -
us to formulate our program better. For example, during the
recent pump test, we would have liked to obtain samples to
determine if 311t1ng occurred and also to test the eflect

of "cold" circulation on planktonic organlsms.

One logistical problem has arisen due to the resignation

of J. E, Taylor from the program as of 1 September. That is,
Mr. Mountford, who is primarily a plankton expert, will now
assume the reoponslblllty of COlleCLlng and 1dent1fy1ng
macroscopic algae on a limited basis. Perforce, the intensity
of algae sampllng will be curtailed starting this fall,

since there is no competent algae taxonomist available to
replace Mr. Taylor. Further, since Mr. Taylor will take his
truck, arrangements will have to be made with the director

of Physical Flant at Rutgers for rental of a University

truck to move the boat from its present location at the
N. J. Game Farm to Forked River for each cruise.

It is becoming apparent that the initial phase of thermal
addition will not take place until this fall (1968). Since the
terms of the present contract expire May 1969, we are presently
considering a formal request and application for continuance
of this contract for at least one year.



A statement on the budget, the results of our 1nvestlgattons
over the past six months, and a 11st of profe531ona1 activities -

-and publications follows.

BUDGET STATEMENT

Jith one year remaining in this investigation, our
budget will still cover the anticipated operating expenses,
We have hired Mr. Mountford to replace Mr. Taylor as a
halfetime research assistant as of 1 September 1963, Mr.
Phillips will continue as a research ascistant until the end
of the present contract. Mr, Mountford is currently supported,
in part, by this contract but receives no salary for his
services, 4 brief statement of account is given below.

Items .~ Amount Alloted Actually Spent Balance
Salary 21,363.36 19,094,904 2,268,042
Research Vessel 2,888.00 2,6L8,51 239,L9
Equipment 2,196,00 1,257.36 1,113,64
Operatlng Expem,eu 2,375,00 1,546.67 649,33
Scientific Supplies 1,076.,64 1,3746.88 e 300,24
Publication _ 100,00 23,16 76.84

' 30,000.00 55,9547.92 ,052.48

PUBLICATIONS AMD PROFESSIOiV.T. ACTIVITIES

R,E, Loveland has sent to press two manuscripts reporting
research that was supported in part by thic contract. They
are '"Oxygen consumption and water movement in Mercenaria
mercenaria' (sent to Physiological Zooclogy) and "New records
of nudibranchs from New Jersey" (sent to Veliger),

Bztween Cctober, 1967, and February, 1968, a 25eminute
color sound film (3uper 8 mm Format) was produced and edited
at no cost to the Troject or the University by Mr, George
Chase, a Eernardsville, M¥.J. artist, and Mr, Xent Mountford,

"It deals primarily with the planl'ton suirvey but discusses
other phases of ectuarine ecology and is oriented toward
the interested layman, It was first shown before the
Sympoglum on the Ecology of Barnegat uay at the li4th Annual
Meeting of the New Jersey Acadomy of Science, discussed
elsewhere in this report. Tequests for the film have been
made by Fernardsville High School Depertment of B10106y,
the Piscataway Township uchool \VStem,.and the Boy Scouts
of America. It will be shown July 3, 1968, to summer
students in Marine Biology at the Lonmouth sounty Regional

ngh School.
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Two papers dealing with aspects in the physical and
plankton ccology of Barnegat Bay are in preparatlon but, with
"the bulk of sampllng analysis still remaining, they are not

likely to be in press this year.

‘A paper titled "New records and rare species of benthic
marine algae from the coast of New Jerscy'" by J.E. Taylor,
E.T. Moul and R.E. Loveland was submitted for publication,
This manuscript is now being revised and will be rcsubmltted

for publication in Torr;y Bulletin.

A symposium entitled '""The Ecology of Barnegat Bay'" was
organized by J.E. Taylor for delivery at the Annual Meetings
of the N.J, Academy of Science. A series of four papers were
delivered, as follows: "Tentative comments on the plankton
of Barnegat Bay'" by K, Mountford; "Distribution and periodicity
of benthic algae in Darnegat Bay'" by J.E. Taylor; '"Organization
and distribution of the benthic invertebrates of Barnegat Bay"
by F,X, Phillips; and '"Along-shore f£ish populations of -
Barnegat Bay'" by K. Marcellus. R.E, qoveland acted as moderator,.
Abstracts of these papers were publluned in the Spring edition
of The Bulletin of N.J. Academy of Sciences

PLANKTON SURVEY

The plankton through a complete annual cycle has been
sampled in accordance with methods outlined in a previous report,.
Live analyses have been performed and permanent quantitative
collections oi fixed plankton and appropriate hydrographic
data have.beeﬂ‘essembled.

Yhile sampllng continues at approximately bi-weekly
intervals, a major drive at analysis and counting of the
collected material is underway. This is necessary if meaning-
ful sampling activity is to be pursued in the poste-operational
phase of the survey. .It is believed that the relatively di-
verse approach taken during the last year will permit consid-
erable fle:ribility ih analysis. :

Sampling was designed not only to provide data on the
seasonality and occurrence of species within the estuary (see
Table VI, Progress Peport No. ? but also to obtain estimates
of varlablllty in comp031t10n and density between samples.

That, in essence, constitutes a significant change in popu-
lations? ‘That constitutes s1gn1f1cant variability among stations?
“Then may we declare a significant stratification to exist

between surface and bottom? Are such differences, in fact,
discernable fiom the collected material?

Two sources of varlablllty must be estimated in answerlng
these questlonu. First variability within a stratum at 2 given



station and second, variability in density per unit volume
extrapolated from replicate counts on separate aliquots. from

the same sample.

The first source represents random variability which we
can expect between samples drawn from what we assume to be
the same populations. Whether or not organisms are, in fact,
randomly dispersed is not pertinent since the techniques
employed cannot assess microdistribution. The wssumptlon is
relative homogenelty exists within a °tratum

The second source represents estimotes of differences in
counts onc can cxpect between randomly drawn and examined
aliquots of the same sample and ascists in placing confidence
intervals around what we declare to be real differences among
samples drawn from various locations in the bay.

On 28 April 1968& replicate samplings were made on a
single station in the bay. The resulting material was treated
in the usual monner, condensed and analysed for occurrence of
species and density of organisms. This data is being sub-
jected to statistical treatment desicned to quantify the
sources of vorizbility discussed,

Concurrentl;, analyses are being run on ecach of the two
hundred fifty-odd samples assembled thus far in the survey.
Significant differences among various parts of the bay and
significant str-otifications on station will be declared when

appropriate,

An annual curve of dissolved oxygen values, cxpressed as
absolute content and percent caturation at the ambient tem-
perature from 4pril, 1967 through publication is being
assembled for the next report. In gencral the dissolved
oxyaen technique, used through the nlankton aspects of the
survey, has been subjected to analysis for estimates of
variability that permit, within prescribed confidence intervals,
the decluratlon of true differecnces among titration means.

Dally pyrheliometric records (sec Section IV, Hydrography,
Progress Report llo. 3) are being used to prepare a curve of
weekly integral insolation values beginning in late Hovember,
1967, These data should be useful in assessing natural temp-
erature changes in the water column and, to some extent in
evaluating estimates of primary productlvlty.

In April, 1968 tentative efforts were begun to secure
periodic -1cld estimates of primary productivity in the
water column at stations randomly selected from the research
arca, A licht-dork bottle method modiicd from Gaarder
and Gran (1€27) is employed on every cruise taken since

April.



BENTHIC ALGAE

-Summary. of activities, January to June, 1968

1. Surveilance of algae flora.

Routine collections of benthic clone and concurrent
environmental parameters have been carried out on a regular
basis. The location and date of collection for these
stations are summarized in Tables Ia and Ib,

No new species of algae have been recorded for the
collections for the period covering thc above months. The
general scasonal flora is shown in Table II.

~ It is worth noting that Codium has increased in ab-
undance in the bay. During the June-December 167 period,
the plant was found throughout the bay, but usually as small
fragments. In the last period (January-June 1968) Codium
has again bezn found throughout the bay but as large, well -
developed plants. This is particularly so for the last two
‘collection dates. Every dredge haul brought aboard contained
Codium even at stations that had not previously shown
Codium. As Jjudged from the dredge hauls, the areas of greatest
abundance for this plant are the mouth of Forked River, off
taretown, and Light "1" south (shown in Fig 2.). These arcas
also have large amounts of Pecten and liercenaria shells which
might explain the high abundancc of the plant since shell
may act as substrate for the plant. It is in these areas also
that 2ll three ol the major stages in the life cycle of the
plant (Hoeller, personal communication) are found concur-
rently. The three major stages are (1) attached, well-
developed plants, (2) free, regenerzcting fragmento,'and
(3) sporlings on shell. It is safe to conclude that Codium
has become well established in the bay. Lowever, its
known distribution in New Jersey is still restricted to
Barnegat Bay.

All determinations for the algal samples are complete
to the date of this report. These data and any emendations to
the previously reported lists will be included in the forth-
coming winter, 1968, progress report, as will the physical
data for the previous six months.

2. Culturce experiments.

Long~term culture experlmonts wore carried on this spring.
Temperttufes of 5, 18, and 23°C were anestlgnted with six
specics of algae. These algae were Folysiphonia nigrescens,
Ulva lactuca, Enteromorpha linza, Porpayra leucosticta,
Punctaria latirolia, and Gracilaria rfoliifera.
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The plants were collected 30 January 1968 from Barnegat
Bay and placed in the culture tanks wihich contained filtered
bay water of 28 o/oo salinity. 'Both the plants and water
were collected from Buoy "F". The culture tanks were 4 litre
battery jars with plate glass covers. The tanks were sup-
plied with compressed air and contained 5 cm of washed beach

sand.

Light was provided by two 40 watt cool-white flourescent
tubes 3¢ cm from the surface of the water. The lights were
on a 12 hour light-dar!) cycle. Previous studies with an
oxygen electrode showed that this light intensity was more
than sufficient for net phocosynthe51u. Temperature control
at 5°C was provided by a walk-in cold room, and at 18°C by an
air-conditioned culture roor. The 23°C temperature was that
of the laboratory. The cultures were started 31 March and
ran until 206 May when the central pouver plant was shut down,

Porphyra was the most sensitive to the 1ncreased
temperature. Two days after starting the cultures the plant
showed sirns o shedding spores and aiteir one week it began
to dlslntedrate. In the 13°C culture disintegration didn't
occur until the third week, and in the 5°C cultures the
plants A@id not siwow damage for sii weeks. Enteromorpha also
shed after transplentation into the 23°C culture. At the end
of the experiment, the Enteromorpha was still intact in the
5°C tank, ullghtly damaged in the 18°C tank, and completely
gone from the 23°C tank. Gracilariz showed damage such as
pigment loss alter the third week in the 23°C culture, and
no damage for the. entire course of the experiment in either
of the cooler tanks. This was also the case with Punctaria
and Polysiphonia.. Ulva was the most resistant to the change
in temperature.. The plant showed slirht damage only onz
weck before the experiment was termlnatcd in the 23°C tank,
and not at ell ia thn other two.

These results correlate with thic observed changes in
the seasonal flora of the bay. During ithe annual cycle,
Porphyra is nresent as either large, free-floating individuals
or small epiphytes only during Tebruary and March. Entero-
morpha linzgs is characteristic of late vinter and early
spriny and is gone by June. The two species of Punctaria,
P. lct1f011ﬂ and F. plantagenia, first appear in late December
and persist until the end of Juno Polysinhonia nigrescens
reaches a maizimum developm~nt in the period from February to
April, but is present in some form thiroughout the year. This
year we collected lo:ge tetrasporlc planL as late as
21 June. ilormally it is present in tie Zlora at this time of
year as smali (less than & cm high) pinnate plants on Pecten
shells. Ulva lactuca and the two snecies of Gracilaria
are also present year-round. These two cpecies show periods
of heavy airowth in the spring and f£all.
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Table Ib. Date and location of shore stations and
stations outside test area collected during the last six
months, Xey is the same as in Table Ia.

CPUICE

c-1 60-3 | KM | 68-5 4 68-10 !
I DATE -

' STATION 13/3 | w7 | s/3 | 5/11 | 6/21
1B5P* | i!AP APR,P |
ER* !A P !

Sp* 1A P

o .

CcC* : P

9AD | AP
Lavellette j P

Light "31" l | | lar

Swan Point 2 A.P AP

Buoy N "7u" P |

Harvey Cedars_ . AP i'

Brant Beach E_ | ' AP - { }

* Shore stations; refer to winter, 1967 report for
locations
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. Table II. General analysis of the seasonal flora of
Barnegat Bay. Rare or occasionally encountered species are
not included.

1. Perennial Flora (present year round)

Chlorophyta

Chaetomorpha linum

Cladophora spp. _

Codium fragile ssp. tomentosoides
Enteromorpha spp.

Ulva lactuca

Ulvella

Phaeophyta .
Punctaria plantaginea (The winter dominant, but can be collected

through out the year)
Fucus spp. (Only on the rocks of Barnegat nght )

Rhodophyta

Acrochaetium spp.

Agardhiella tenera

Callithamnion spp.

Ceramium fastigatium

Champia parvula (much reduced in the w1nter but present)

Gracilaria verrucosa : .

G. foliifera . : : .

Polysiphonia nigrescens (asz a small foirm on shells in the
~ summer, maximum development in wintei)

2. Winter Flora (Includes species that only appear in the
winter quarter, as well as plants that appear fall-
winter, winter-spring, and fall through spring.

Chlon;phyta

Bryopsis hypn01des
- D. plumosa -
£nteromorpha linza
Ulothriz flacca

U. implexa
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Phaeophyta

All species but Etilophora rhizodes, Fucus SP, M rionema
strangulans, Mvriotrichla clavefornmis, ;phacelarla cirrosa,
and Ralfsia verrucosa.

Rhodophyta

Bangia fuucopurpurea (particularly on rocks at Barnegat Light)
Erythrotrichia carnea

Goniotrichum alsidii

Polysiphonia nigra

Porphyra spp.

Phodophysema seoregii

3. Summer Flora (Includes spring-summer-fall, spring-summer,
summer-£all, and summer species)

Chlorophvyta

Entocladia viridis
Enteromorpha intestinalis
£, plumosa

Phaeophyta

Myrionema cstrangulans
Myriotrichia claveformis
Sphacelaria cirrosa
Stilophora rhizodes
Ralfsia verrucosa

Rhodophyta

Chondria spp.

Gelidium crinale

Griffithsia tenuis

Hildenbrandia prototypus

‘Lomentaria spp.

;olyulphonla SDP. (Except E. nigra and P, nigrescens, all

species of Polysiphonila are late summer- fall
Spyridia filamentosa
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. BENTHIC INVERTEBRATEC

This progress report includes all data taken from the _
previous report (#3) which ended X-25-67 up to the present. The
results of cruise 68-9, taken V-21-68, have not yet been worked
up so the benthic invertebrates are described as of V-13-68,

Field collections have been maintained as in the past.
Qualitative samples are obtained from a timed bottom haul of a
Garibbean dredge (Turtox). Quantitative sempling was by means

of the Ponar grab dredge.

A collecting schedule tentatively planned at a frequency
of one trip every nine days .has been established for the period
1 June through the middle of September. To date, through June,
'we have maintained this schedule. The final weak of July 1is
to be devoted to the determination of the sediment size analyses
of 18 stations located within the area of primary interest '
(along the Intracoastal Waterway and wgstward). All of the data
concerning the sediment size distributlon of the substrate w;ll

be presented in the next progress report.

Organisms which have appeared for the first time in
Barnegat Bay since the study began are listed below:

Amathia sp.
Cerebratulus lacteus
Tdotea triloba
Golfin:ia gouldi
Lumbrineris tenuis
Nassarius trivitattus
leomysis americana
Pista cristata

The three common amphipods which have apreared in the bay have
been under investigation. To date two have been keyed out;
these identifications, however, are tentative. Confirmation
is being sought. - The two tentative identifications are

Grubia compta and Ampelisca macrocephala.

Jith the addition of new species and identification of
others the modifications to the key (p. 18, progress report of
January, 1968) for the animal distribution are as follows.

NMumber Species
1 fmpelisca macrocephzla
2 Grubia compta
i Amathiz sp.
&2 Solfingia gouldi
83 Cerebratulus lacteus
8L Edotza triloba
35 Lumbrineris tenuis
86 Massarius trivitattus
87 . Ncomysis americana
88 Pista cristata

89 Sthenelais picta
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_Date: 12-6-567 ,

Area 21 D Y Area 23 A v
species no. no./lVI2 apecies no. no., /M2
23 b2 2 -
33 6 5 ¥ (19)
u3 ' 1 : 7 X
45 3 _ 12 X
Ls 71 8 X
52 105 - 1¢ C X
65 176 20 (3
6¢ 7 ' 35 ' X
29 22 37 X
L0 bi¢
Area B C - species found cou7 XX
7 33 40 51 69 P 2PN
9 35 Ly 52 79 : gl §
18 37 45 st 20 59 X (187)
20 39 50 57 56 X (7)
Area 15 B - species found gg (}5053)
2 24 L7 87 ' 49 (10)
5 35 56 76 (9)
18 37 63 | 5 X
Date: 12-20-67
. /
Areda 1V Area 17 A Y Area 17 C v
species no. no./M2 species no. no. 12 species no. no ./M2
_ X s 1 (60)
5 . X 18 Kl 23 (12)
7 = 23 (2n) 33 )
° X 27 b4 60 (2)
17 (3) 28 (2 65 cey)
1C X 33 (15) 72 (3)
31 (20) 35 4 73 - (12)
32 =X 37 7 (9) 76 (95)
34 X L5 (6) 88 (1)
37 VA Lg 7
3¢ 4 50 =
1.0 X (16) 5 (1:0)
L3 (3) 56 b
50 (8) 63 o
51 X (9) 65 (18)
54 Z (16) 69 - (21)
87 (L 74 (L)

o1 . yid 76 (po)



Dates

Date:

Date:

‘Area 23 T - species found

-13~

/s

1,22_63V// Date: um18-68_v/

Area 8 C -~ species found - Area 17 C
7 23 54 72 species no. no./M2
- 9 31 LG 62 85 1 (5)
12 37 50 63 87 ' 10 - X
18 1.0 51 65 : 18 ¥ (5)
- 20 X
Area 2Lt A ~ gpecies found 29 (2)
7003 =0 | 3? - (L)
8 37 87 . L0 ' o (3)
' Y _ X
J 50 . X (5)
3-5-63 52 - (3)
. 53 Dig
Barnegat Light-rocks, 56 (L
intertidal collection - 62 ' X
species found - 65 (30) -
15, 21, 3¢, 42, 92, A gi%Z)
Littorina Saxatilis 8l -
Island Beach State Park- ' .
shore collection, frea 11 ' ’
Area "A 7" - : ' species no. no./M”
species found : 18 (8
' 23 L
7, 4O, 5h, 81 23 Egg)
28 (2)
. 30 (5)
3-30-68 [/ o 3¢ ¥
- : , bl (&)
Area 8 C - species found . k5 (<)
5 31 51 63 P (3)
9 LO 54 73 P E%ﬁ)
'n >
18 12 56 92 65 (17)
P T 72 (31)
Area_lBIC spec1es.Lound 73 (12)
10 35 u0 51 56 732 : 74 (5)
18 3¢ 42 54 63 92 76 (62)
87 (12)

16 30 35 50 56 63
29 31 kO 52 62 70

Area 17 C - species found
22 38 53 63
2. e 56 70
31 51 62 87

W




Date: U4-18~63 (cont.) J

Area 22 A
speciles no., - no./M2

13 X
23 : X (52)
33 (6)
35 =
3¢ T
: 10 R4
i n3 (1)
_ g (55)
L7 X
50 X
51 Z
52 X (ne)
56 oD
50 (5)
63 X
65 2 (140)
6¢S I (90)
72 @)
75 ¥ (8)
&¢ (6)

-1l

Date: 5-23\!8 (cont.)

Date: 5-22-68 \/

Area 11
species no. no./M2

' (25)
2 P8

16 o

17 (L)

12 X (1)
25 -(2)

27 {

23 ' pid

3¢ n

LG (L)

L5 (6)

13 ' (3

Lo S

50 7o(u6)
56 X (23)
5¢ P4

65 (3)

69 (10)

72 : (10)

73 - (6)

7L ' (7)

75 # (129%9)

77 : ©))

Area 17 A
species no. no./M2
1 u)
2 X
5 X
9 i
18 Z(2)
23 (aun)
28 . X o)
30 oD
35 X ()
40 ¥O(75)
L2 X
L7 b4
50 2 (80)
51 X
52 (13)
53 i
56 (2)
50 X
65 (16) -
6¢ (%0)
73 e)
75 (92)
Are
species no. no./M2
18 <
25 (1)
27 b
30 X
32 X
Lo e
L1 (2)
L2 e
L3 (3
L5 X (69)
L6 (1)
50 7
52 (6)
56 )
62 i
63 (13)
65 (6)
73 ()
I (19)
75 (15)



Pate:

5-23-63 (cont.)
Area 22 A
species nn.- no./M2
1 X (20)
2 X
Ly (1)
17 (22)
13 X
22 (25)
CaL (13)
25 pid
2¢ s
33 (15)
aL hid
3¢ X
LIXY] 4
L6 (13)
50 hi4
51 i
) (7)
56 pid
6O (3)
6% X (112)
72 7
76 (57)
6-Lim63
hrea 17 C _ :
speciec no. no./M2
2 Y
18 : bl
20 3
31 X
L0 hid
L2 2
51 X
=5 X
52 X
63 b4
60 Did
772 (3)
75 (327)
77 (65)
7 p4
ol A4

6-1:-63 (cont.)

Area 22 B

species no. no./Mz'
15 (L:5)
18 hie
23 (26)
27 8
29 =
35 (7))
39 T o++
Lo e
% BN 8)
50 e
51 A
52 Z
54 ¥ (1e8)
58 )
59 o(2L)
65 X (20)
Go hie
72 (3)
79 bid
32 (3)
Go (s)
c2 * (17
Area 13 C
species no. no./M”
10 e
1L (7)
17 (53)
18 i
23 ¥ (16)
24 ¥ (126)
29 hid
35 e
Lo b s '
L5 ¥ (16)
L5 (182)
L7 b
51 i -
2 (L5
53 i
59 e
60 (L)
65 7 (32)
6¢ bl
70 b
78 = (13)
&2 (L)
83 (L
cS o (56)
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‘ . Date:

Date:

 6-b-68 (cont.)

Area 23 D
species no, no./M2
.5 : X (1)
8 X
- e P X
12 X
18 | X (6)
3 (46)
25 (12)
27 X
28 X
31 x
35 X (2)
39 X
1.0 X (9)
L3 (8
L5 (72)
1.6 ) -
L7 X
50 X (21)
51 X
52 X
53 X
53 X
G5 (23)
569 u).
72 (L
- 79 X
83 (L)
o2 (3)
6-13-68
Arca 23 D
species no. no./M2
o1 ' (8)
5 X
1C 3
21l (){)
25 3
2c / £
25 X (18)
1.0 X (19
1.7 b4 :
s (1)
50 (5)
Ul "X
52 X (11)
53 X (B)
56 i
7L (3
70 (72)

Date: 6-13-68 (cont.)

Area 24 A
species no. no./M2
1 (31)
8 X
19 hie
23 . (1)
29 X
31 hig
33 )
35 (3)
3¢ +
40 X
L8 (1)
50 I
52 (13)
56 X
59 x
63 X
- 65 (70
66 !
69 (21)
72 it
76 (76)
7¢ (5)
Area 14 B
species no. no./M2 
5 hid
10 =
18 hie
23 (37)
24 2 (32)
29 X
30 L)
33 (20)
35 X (51L)
Lo X
L6 (21)
L7 b
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Introduction

The current report differs somewhat from previous reports in
style, format and intent. Previously our reports have concerned
. themselves primarily with the presentation of raw data, with little
emphasls on interpretation or analysis of the data. In a study of
the kind pursued in Barnegat Bay, interpretation of data concern-
ing naturel populations must, perforce, await accumulation of suf-
. ficient time to distinguish and recognize natural variation from
year to ysar. This report attempts to interpret the year to year
and point for point varlation of the flora and fauna of Barnegat
Bay, with especial emphasls on the benthic forms. In addition,
certain predictions will be made regarding the qualitative aspects
of benthic algas and free-floating plankton, as well as the quanti-
tative aspects of the benthic invertebrates. Because of the effort
in time necessary to accurately analyze the data of three years,
this report has been delayed for several months. It must be indica-
ted that the interpretation of the data 1s still golng on and should
. occupy us for at least a month more during the summer. Meanwhile,
we feel that enough is now known so that certain generalizations
can be made regarding the progress of the study.

Raw data will still be presented in tabular form as in the past.
All raw data from June of 1965 through December of 1968 has been

compiled and thoroughly analyzed as follows,:A) Sediments and benthic

invertebrates (F.X.Phillips and R.E. Loveland), B) Benthic algae
(J.E. Taylor, E.T. Moul and R.E. Loveland), C) Plankton (K.Mountford).
Hydrographic data is presented, but little interpretation is attempt-
. ed at this point; further correlations of blotic and abiotic data
will be attempted iIn the future. After presentation of the date,
we -will attempt to predict the spaciel and temporal distribution of
algae, lnvertebrates and plankton in the study area.

Finally, a research proposal is being writtan to request con-
tinuance of this research study.

Budget

A detailed statement of the budget will not be presented in
this report. We expect to summarize the budget expenditures in the
next report (June 1969). sSuffice 1t to say that the current grant
is completely expended. We anticipate the award of contingency
funds to the amount of $1000.°° in order to finish the observations
of spring 1969. We have exhausted our funds sooner than anticipated
because of the inflationary increases of equipment and material and,
especially, salary for the research assistants. All material has
been inventoried and accounted for. The research vessel Cllo is in
fairly good shape after extensive engine work last Fall. Wwe have
been fortunate to be able to keep the boat in the water throughout
the winter at Forked River State Marina. Mr.Holmes Lane,the Super-
visor, has beaenx most co-operative and helpful in maintaining and
caring for the boat in our absence.
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Publications and Presentations

J. Taylor, E.T. Moul and R.E. Loveland have co-authored & paper
titled ""New Records and Rare Benthic Algae from New Jersey", which
has been recently accepted f'or publication in the "Torreya'.

R.E. Loveland, G. Hendler and G. Newkirk have a paper on N,J.
nudibranchs (" New Records of Nudibrenchs from TQ? Jer\ey’) in the
April issue of veliger. R.E. Loveland and D. I¥ Chu have a paper
("Ooxygen Consumption and Water Movement in MerCQna“ia mercenaria")
which will be published soon in Comparative Bicchemlstry and Physi-
ology. R.E. Loveland and J.H. Welsh have published a paper titled
"5_Hydroxytryptamine in the Ascidian, Ciona intestinalis" recently
in Comparative Biochemistry and Physiology. '

F.Y. Phillips, J.Taylor and XK. Mountford attended a Thermal -
Addition Workshop at the Institute of Marine Resources in Solomons,
Maryland, last Fall. Mr. Mountford gave a paper titled “Dissolved
Oxygen as an Indicator of Primary Productivity", which is to be
published soon in Chesapeske Science. Mr. Taylonr spoke of his work
on the algae in Barnegat Bay, and on Standing Crop a3 a Measure of
Primary Production, the results of these presentations will also be
published in Chesapeake Sclence. _ '

K. Mountford will conduct & symposium in Aquatic Biology at
the Annual Meetings of the New Jersey Academy of Sclences, April
1969. one of the papaers will be delivered by F.¥. Phillips titled
"Sediment Relations in Barnesgat Bay"

F.X. Phillips has been invited to speak on hls work on Barnegat
Bay at Jacksonville University in Florida.

E.T. Moul will publish "The Flora of ‘Monomoy Island Massa-

- chusetts 1in Rhodora.

K. Mountford partlcipated in the F.W.P.C.A. National Estuarine

Survey Public Hearing held in Seattle, Washington 23 July,1968.

Benthic Algée

It will become quite obvious to the reader that most of the
data collected for benthic algae 1s qualitative. The only quenti-
tative aspects that can be ascertained with accuracy are location in
the bay and time of collection. It has been virtually impossible to
standardize techniques for collecting benthic algae in a manner
which would allow expressions such &s species per squared meter, or
biomass per squared meter. The reason is two-fold. A) most of the
algae in Barnegat Bay appear to be unattached. Great masses of the
dominant species are literally drifting along on the bottom; B) the
algae do not appear to be uniformly distributed; thus, two dredge
hauls in the same area yield such variation in abundance that charac-

terization becomes difficult. We have recently begun to express
relative abundance, i.a., the percent of the total sample constituted
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Benthic Algae (cont'd)

by the individual species. However, quaiitetive data does inform

us about the species composition on thefbettom from point to point
and from time to time. Unfortunately we have not had “he time to
carefully analyze point for point (spatial) verieition ir ihz benthic
algae. Only a "baywide" interpretation of the rainthic eigee will

be presented, with major emphasis on the tempr:iral distrivution and
variation. '

A. Raw data.

In keeping with the format of previous reports, we herewith
present the raw data for benthic algae 1n tabular form. This infor-
mation occurs from p. 4 to p. 12 . -

Kent Mountford, while engaged in the plankton aspacts of the
survey, has taken over the sampling of benthic algel material. Since
the separation of Mr. Teylor from this team, I'>rty-elght stations
were sampled on seventeen different dates. 0r 3 December, a parti-
cularly ilntense survey was carried out coveriry vvelve stations for
the examination of distribution for the dominant speciles.

Because of unfamilierity with the benthic algse, it is likely
that many of the rarer species have been overiooked. Some prelimin-
ary data has been collected on the Cyanophyta, prcviously omitted
because of taxonomic complications in Mr. Teylor's original collec-
tions. It 1s felt that some general idea on the periodicity and
distribution of this phylum would be useful.

Several occurrences observed in the collections are worth

recounting.

1. The sporelings of Codium fragile were recovered epiphytic
on Ceramium species at sta. 17-B: Navigational Buoy G) o
18 December 1968 With a bottom temperature of -9.50C and
a surface salinlty of 23.4 o/oo. There was a 1.5 cm ice
cover at the time. - :

2. Seirospora griffithsiana a specles previously unrecorded
Tor Bernegst Bay, was found at station 7-D on 15 November

1968 epiphytic on Spyridia filamentosa, at 8.30 ¢, 20.4% ¢/oo
and 10.51 mg 0,/1.

o The identification vas verified by Dr E.T.Moul.

3. No significant concentration of epiphytes has been observed
‘since Mountford began benthic algasl collections, with the
possible exception of Fosliella lejolisii, frequently found
during late autumn on decumbent blades of Zostera marina.




Quadrate 2-D and 3-D
Species

Enteromorpha intestinalis
Ectocarpus confervoides
Desmotrichium balticum
Polysiphonia dermudata
Ceramium rubrum
Fosliella lejolisii
Oscillatoria

Page L’
Benthic Algae
Nov. 24
1

3
Tr,
2

-

Nov, “%
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Quadrate 7-C, D
Species

Anabaena sp.

Ceramium sp.

Cladophora refracte
Enteromorpha intestinali:
Spyridia filamentosa
Cladophora rudolphiana
Ceramium fastigatum
Ceramium  strictum
Codium fragile

Ulva lactuca

Lyngbya spe. _
Seirospora griffithsiana
Gracilaria verrucosa
Polysiphonia denudata

' Elachistea fuedola
Agardhiella tenera
Ceramium rubrum
Desmotrichia undulatum
Acrochaetium sp,

Oscillatoria sp. (sheathed)

Nov, 15

S

Oct.

PR

Nov,1h -

WMmEwN

Nov. 24

Tr. |
Tr..

Feb, 16
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Quadrate 8-C (Light 2)

Species

Codium fragile
Enteromorpha plumosa
Enteromortha prolifera
Sphacelaria cirrosa
Agardhiella tenera
Ceramium fastigatum
Ceramium rubrum
Champia parvula
Gracilaria feoliifera
Gracilaria verrucosa
Polysiphonia denudata
Polysiphonia harveyi
Ceramium Sp.
Polysiphonia sp.

o s e e 7 o St e i 9 . 0 S e i e e A S o R S S GUS e it S s D B S B M U P o i

July 29
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Quadrate 10-C
Species

" Ulva lactuca
Gracilaria verrucosa
Ceramium rubrum .
Fosliella lejolisii

Quadrate 14-B
Species

Codium fragile

Ulva lactuca
Acrochaetium sp.
Agardhiella tenera
Callithamnion sp.
Ceramium fastigium
Gracilaria verrucoss
Polysiphonia denudata
Polysiphonia harveyi
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Benthic Algae

(Oyster Creek Channel)
Dec. 3
1

Tro'.
Ir.

Quadrate 14-C .
Species

Ulva lactuca
Agardhiella tenera
Gracilaria verrucosa
Polysiphonia denudata

Polysiphonia subtillissima

Aug; 16

(RSN

Quadtate 15-B
Species

Gracilaria verrucosa
Gracilaria foliifera
-Agardhiella tenera
Ulva lactuca
Polysiphonia harveyi
Spiridia filamentosa
Codium fragile
Gracilaria verrucosa
Anabaena sp.
Oscillatoria reddish

—

Oct. 29

Enteromorpha intestinalis

Fosliella lejolisii

Dec. 3

NENWH

Dec, 18
2

[k S VY
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Benthic Algae

Quadrate 16-A (N-66)
Species July 29

Codium fragile

Ulva lactuca
Agardhiella tenera
Antithamnion criciatum
Ceramium fastigatum
Champia parvula
Cracilaria verrucosa
Polysiphonia harveyi
Polysiphonia denudata

o e

Quadrate 17-B (G)
Species Aug, 16 Dec. 3 Dec, 18

Chaetomorpha linum
Codium fragile

Ulva lactuca . _ 3
Punctaria plantaginea
Sphacelaria cirrosa
Ceramium fastigatum
Fosliella lejolisii
Gracilaria folifera
Gracilaria verrucosa
Polysiphonia denudata
Polysiphonia harveyi
Spyridia filamentosa
Agardhiella tenera ‘ 5 3
-Lyngbya sp. o Tr.

Oscillatoria sp. Tr.

Ceramium rubrum 2

R R R e
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Benthic Algae

Quadrate 17-C (F)
Species July 29 Dec, 3

Codium fragile _ 1
Enteromorpha intestinalis 1 Tr,
Enteromorpha plumosa 1
Enteromorpha prolifera 1
Ulva lactuca 1 3
Agardhiella tenera 1l 2
Ceramium diaphanum 1
Ceramium fastigatum 1
Ceramium rubrum 1 1
Champia parvula 1
Polysiphonia harveyi 1 L

. Spyridia filamentosa 1
Gracllaria foliifera 1
Cladophora sp. : - Tr.
- Lyngbya sp. Tr.
Quadrate 17-D - (Lt, 1-3)

Species July 29 Oct. 16
Codium fragile 1 1
- Enteromorpha intestinalis 1

- Enteromorpha plumosa
Entocledia viridis - 1
Agardhiella tenera 1 3
Gracilaria verrucosa 1
Polysiphonia denudata 1
Polysiphonia harveyi 1 g
Spyridia filamentosa 1
Hyella _ Tr.
Ulva leactuca >
Ceramium fastigatum L
Oscillatoria (phormidium) . Tr.
Spirulina : ' Tr,
Fosliella lejolisii : Tr,

Calothrix ' Tr.

R o T o e e e o Bl e o e e U e A T S s S S i S A e A SR D S Sl A A D G Y B At S S8 A S P S et 5 O . g > Sy S 9P O



Quadrate 18-D
Species
Gracilaria verrucosa

Ceramium rubrum . -
Oscillatoria sp.

Page 8
Benthic Algae

Quadréte 19-D
Species

. Ulva lactuca

‘Codium fragile
Agardhiella tenera
Polysiphonia harveyi

Quadrate 21-D
Species
Gracilaria verrucosa
Agardhiella tenera

Ulva lactuca

Codium fragile
Polysiphonia harveyi

Quadrate 22-A
Species

Ulva lactuca
Agardhiella tenera

Gracilaria foliifera .

Codium fragile
-Gracilaria verrucocsa
Polysiphonia sp.
Spermothamnion
Oscillatoria
Polysiphonia harveyi

Feb, 16

1
3
4
2

Dec. 3
1
2
3

Dec, 3
Tr.
1
3
2

Dec, 3 Feb, 16
1 1
2 b
3 2
4 -5

3

(Lt. k)

July 29 Sept.7 Oct, 1 Oct, 16
1 . 2 2
1 : 1l L 1
1

1 3 . 3
1 5 1
1
Tr.
Tr.
5
L

Polysiphonia denudata

A T > e o o = G e S e Y > P S W W Ghr G TS B TS W Y e At D e W WP D S D e I G W S G Y e G g e A - G = - S
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Benthic Algae

Quadrate 22-B (Lt. 12 F.R.)

Species _ Oct. 16 Oct, 29
Polysiphonia harveyi Tr,
Spiridia filamentosea Tr.
Calothrix Tr.
Ulva lactuca Tr.
Oracilaria verrucosa 1
~Codium fragile ' 1
Agardhiella tenera 1
1

Ceramium fastigatum

Quadrate 23-A
Species Dec, 18

Codium fragile 1
Agardhiella tenera 2
Gracilaria folifera 3
Ulva lactuca _ . 5
Polysiphonia harveyi : L
Ceramium rubrum T

Quadralte 23°D" "(J=Buoy) - T T TTTTTTTTTmTTTTTTTTTETTTToToeToE e eTmesT
Species June Sept. Oct. Oct. Oct.,  Dec. Dec.
- - 21 20 8 16 _29%% _3 _18x
Codium fragile X -2 2 .3 : 1
Ulva lactuca b 3 5 35 3 5 Tr

X
Ralfsia verrucosa X .
Gracilaria foliifere = X _ ' ' 2
X
X

Gracilaria verrucosa

Polysiphonia nigrescens

Agardhiella tenera

Polysiphonia species

Polysiphonia harveyi

Callithamnion sp.

. Spyridia filamentosa . 1
Callithamnion baileyi Tr

Ceramium fastigatum : N

Enteromorpha sp. T

Callithamnion corymbosum B

Ceramium rubrum . . Ty

Cladophora albida : Tr

Elachistea fuclcola _ _ Tr Tr

Chaetomorpha aerea? Ty

w N
N

?!—‘
~3 =3 On
]

Tr

% Two collections made on same date,



Quadrate 24 A-D
Specles

Chaetomorpha linum
Codium fragile
Enteromorpha intestinalis
Ulva lactuca '
Ralfsia verrucosa
Agardhiella tenera
Ceramium fastigatum

- Champia parvula
Gracilaria verrucosa
Polysiphonia harveyi
Polysiphonla subtilissima
Ceramium rubrum

s = T - Gy B = A e S > — - - - > - -~

Quadrate 16-4
Species

Enteromorpha intestinalis
Ulva lactuca

Ectocarpus confervoides
Ceramium diaphanum
Qeramium fastigatum
Ceramium rubrum

Champia parvula
Gracilaria foliifera
Polysiphonia harveyi
Spyridia filamentosa

Page 10
Benthic Algae

Aug.16

O e e e e

June

e ol SN SRR

21
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Quadrate I11-7
" Species g June 21

Cladophora gracilis f. tenuis
Codium fragile

Enteromorpha intestlnalis
Ulva lactuca

Ceramium fastigatunm

Ceramium rubrum

Gracilaria verrucosa
Polysiphonia harveyi

Y Y C VW

P S D - - — Y T - B o S D D e W P D B P G D - A B S D B S D T U S > o W g S Y e s o -

Quadrate Swan Point (Off Grid, Upper Bay)

Species Sept, 29 Oct, 1 Oct, 23 Dec.,22 Feb,2
Cladophora expansa 3
Agardhiella tenera 1 L
Enteromorpha compressa ' 2 '
Polysiphonia denudata 1
Ulva lactuca Tr. 3 2 3
Spirogira sp. 1
Oscillatoria 1
Anabaena 1
Ulothrix 1
Kylinia virgatula f, luxurians 1
Polysiphonia harveyi ' 1 1
Gracilaria verrucosa - -2 Tre 1
Cladophora rudolphiana _ _ Tr,
Dasya pedicellata _ 1

Ectocarpus siliculosus _ _ : ' 2

- - = — o o ——— A > " W b S Uy D W, o= G P N e S By D Y Y e P e e B e A e P B D W A Sy G S P B G Sy G D N ot e S B G G s
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B. Specles composition-

During a thirty-six month period (June 1965-June 1968), samples
of benthic algae were collected from Barnegat Bay during at least
twenty-six of those months. A total of 119 species were identified.
Of these, many species were found only a few times and only a few
species were found every time. Figure A.1 1s & plot of the species
of benthlc or epiphytic algae, with the ¥-axls 1llustrating the
species code number (see page 18for master species list and code
numbers) and the Y-axis indicating the number--of months that each
species vas found out of & posslble twenty-six collecting months.

. Two striking observations can be made from the plot of Fig.A-1l. 1I)

there are only a few dominant species of algae in the bay (Ulva
lactuca, Ceramium fastigiatum, Graclllaria verrucosa and Agardhiella
Tenera); I1) the majority of the species (86.5%) of benthic algae
occur less than 50 percent of the time. At least thirty-one species
can be consldered rare since they occur, at most, only twice during

a three-year period. oOver half (58%) of the species occur less than .
25 percent of the time. Finally, only 16 species (= 13.5%) occur
more than 50 percent of the time. Part of the reason for such a
skewed distribution in time can be attributed to the difficulty of
identifying all of the rare species every time one makes a collection..
However, i1t seems reasonable to conclude that many species are very
transient visitors to the bay. It is conceivable that these rane
species, many of which only occur during the summer months, will be
the most sensitive species to environmental change because of their
tenuous existence. Any shift in dominance in the future would also
be readily detected, especially if it occurs in a downward directLon
(viz, Ulva sudden‘y occurs below the 50% Time line).

Two Important conclusions can be drawn from Fig. A-1. First,
it is apparent that Barnegat Bay is a complex and diverse system
with respect to the algae. Many species occur throughout the year,
either continuously or sporadically. The species composition tends
toward heterogeneity, rather than homogeneity. This seems intui-
tively to be true for both spacial and temporal distribution. We
would expect, therefore, that Barnegat Bay will remain a relatively
diverse ecosystem in the future, without the loss or sudden increase
in the rarer forms. Secondly, it appears that the effort necessary
to gather data on benthic algae need not be as intensive as in the -
past. It no longer seems necessary to collect benthis algae every

' ten days. We suggest that a collecting schedule of once every two

months would yield all the necessary data on benthic algae. However,
because of the summer transients, once a month collections seems

more reasonable, during that season.

Figure A-2 is a graphical representation of the species abun-
dance month by month over three years. The greatest number of species
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Fig.A-1, Species distribution of benthic algae over a three year iaterval. (1965-1047)
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B.Species composition (Cont'd)
occurs in June. We thought, at first, that this might indicate bisas
due to our sampling schedule. However, in 1968 our sampling sche-
dule was evenly distributed throughtut the year and June still prov-
ed to yield the greatest number of specles. September, on the other
hand, produces a pauclity in diversity. Very few specles occur -
in fact, no brown algae have ever been detected in Barnegat Bay dur-
ing Septemher. Thrcughout any year, the numher of species increases
msvvedly hetween Merch end June. The Phaeopiiyta especizlly increase
in pere=n. Guring this period. During the warmer " montirs, the repro-
ducti- -~ "«apacity of most species appears to be stressed. This is
followeuw Dy 3 nrecipitous drop in species composition, reaching a
low of elaven 3psciss in September. It must be pointed out, however,
that JSeptember has clways been the month of least activity in the Bay,
so a sempling error may be involved here. At eny rate, the species
composition remaine low until the winter dominants appeer in December.

There seems to be no change in the ratic of Chloropayte versus
Rhodophyta tlircughout the year; that 1s, their relative ebundance is
roughly equal during any one month. The Phaeophyta show the greatest
degree of chanze throughout the yazar ard may be much more sensitive

to temperaturs change.
The four year totals for all phyletic groups of algae are indi-

cated in fig. A-3.

t. pPrébability of occurring.

A study was made of the probebility of any species of benthic
"algae occurring on a beywlde basis. The species were ranked accord-
ing to their probability of occurring 12 months out of 12, 11 out
of 12, . . . . ., 11 out of 11, 10 out of 11, . . . . etc. We were
then able to construct a sequential checklist which would read from
the most protable species (the dominants) to the least probable
species (the rare forms). Those species that would occur with equal
probabllity are listed togsther. We would, indlcate that in some
instances only the Genus was identified, species could not be ascer-
tained due to the lack of fruiting bodles. The final list is pre-
sented on page 18 and 19 . The number beside each species indi-
cates 1its precbable rank in any collection at any time of the year.
For example, number 34 (PYlaiella littoralis) will occur with greater
probability (and frequerncy) Lhan namber 55 (Ralfsia verrucosa).

Pig. A-4 is a plot of ths frequency - probability distribution
for benthic algea. It is simply a matrix which demonstrates how
difficult it becomes to predict the occurrence of any species of
benthic algae. 1In general, the fewer months a species appears, the
more difficult it becomes to predict that that species will appear
vith the same frequency year after year. Some specles are c¢onsistent.
in their distributlion, year after year; these appear at the 1.000
probability level. oOn the other hand, nearly 50 percent of the
species cannot be predicted with a probabllity of 1.000. At least
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' Figure A-3
‘ FOUR-YEAR TOTALS FOR ALGAE COLLECTED IN RARNEGAT BAY; NEW JERSEY. -
: DOES NOT INCLUDE BARNEGAT LIGHT OR SHORE STATIONS.
MONTH NUMBER OF SPECIES 0/06 COMPOSITION
<1 <q < <1 <1
£ & E & £ e E &
o = E = = g
a, [ s =) a. B i o}
Q O (W (AW Q (@] O [a ™y
& E 8 8 3 5 E § 3
é = § (@) Eo—c é = ﬂ 8
5 S B B OB 5 > ol
JAN 10 0 14 13 37 27,0 O 37.8 35.1
FEB 9 0 1, 12 35 25.7 O 40,0 3L,2
MAR 13 0 15 22 % 26,0 0 30,0 LL.O
. APR 8 0 9 15 32 25,0 0O 28,1 L6.8
MAY 19 0 21 24 64 29.6 0 32,8 37.5
JUN 31 1 22 35 89 34,8 1,1 24,7 39.3
JUL 25 0 8 34 67 37.3 0 11.9 50.7
AUG 15 0 3 23 L1 %.5 0 7.3 586.0
SEP 3 0O o0 8 11 27.2 O 0 72.0
OCT 12 0 3 23 38 31,5 © 7.8 60,5
NOV 2 0 1 13 16 12,5 O 6,2 81.2
DEC 17 0 21 19 57 29.8 0 3.8 33.3
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Species of Benthic Algae Listed in Decreasing Frequency Through Year,

II
III

IV

<

Vil
VIII

IX

XI
XII

XIIT

XIv

Xxv
XvI

“XVIT

XVIII
XIX
XX

XXI

1.
ho

7o
9.

10,
12,

13,
15.
17.

19,

20.
21.

22,
2s.

26,

28,

30.

.31,

33.
35.

37.

38,

39.
L2,

k3.
LS.
L7,

50.
53.

58

Ulva lactuca, 2, Agardhiella tenera, 3. Ceramium fastigiatum;
Champia parvula, 5, Gracilaria verrucosa, 6, Polysiphonia harveyi.

Acrochaetium sp., 8. Polysiphonia nigrescens
Gracilaria foliifera

Codium fragile ssp, tomentosoides, 11, Entocladia viridis.ﬁ
Polysiphonia denudata .

Enteromorpha intestinalis, 1k, Callithamaion sp.
Enteromorpha linza, 16. Désmotrichium dndulatum
Halothrix lumbricalis, 18, Rhodophysema georgii
Ceramium rubrum

Cladophora SD.

Punctaria latifolia

Chaetomorpha linum, 23, Punctarla plantaginea, 2L4. Stilophora rh1zodes,
Callitham.ion roseum

Cladophora gracilis f. expansa, 27. Sphacelaria cirrosa,
Erythrotrichia carnea, 29, Spyridia filamentosa

Aspe}ococcus echinatus

Ent.éromorpha prolifera, 32. Ectocarpus confervoides,
Ectocarpus confervoides v, heimalis, 34, Pylaiella littoralis,
Goniotrichium alsisii, 36. Hildenbrandia prototypus

Myrionema strangulans

Ceramium pubriforme

Enteromorpha marginata, LO. Enteromorpha plumosa, 4l. Ralfsia clavata,
Polysiphonia nigra

Bryopsis hypnoides, Lk, Bryopsis plumosa

Ectocérpus siliculosus, U6, Giffordia gfanulosa

Enterqmprpha biflagellata, L8, Ulvella lens, L9, Antithamnion cruciatum
Cladophbra glaucescens,51. Enteromorpha clathrata, 52 Rhizoclonium sp.,
Ectocarpus sp., Sh. Myriotrichia clavaeformis, 55. Ralfsia verrucoua,

. Scytosiphon lomentaria, 57, Fosliella lejolisii,
‘Polysiphonia subtilissima



1
%

XXII %9,
62,
XXIIT 63,
XXIV 65,
XXV 66.
68,

70.

13.
76.

XXVI

- XXVII 79.

81,

XXVIII82,
8’4.
87,
90,
93.
95.

9.
99.

100.
lo2.
104,
109.
111,
11k,
116,
117.

XXIX

119.
122,
125,
1Aa.
RYE
133
1335,
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Cladophora gra0111s, 60 Elachistea fuclcola, 61. Ceramium diaphanum,
Porphyra umbilicalis ;

Ascophyllum nodosum v, scorpiodes, 6k, Hypneé musciformis
Chaetomorpha aerea

Cladophora refracta, 67. Enteromorpha compressa,
Rhigoclonium riparium, 69, Farlowiella onusta, )
Chondria tenuissima, 71, Griffithsoa tenuis, 72. Lomentaria baileyana

Codiolum gregarium,-?h..Ulothrix implexa, 75. Desmarestia Qiridis,
Myriotrichia - filiformis, 77. Bangia ciliaris, 78. Gelidium crinale

Cladophora crystallina, 80, Callithamnion byssoides,
Calllthamnion corymbosum

Cladophora albida, 83. Cladophora albida v, refracta,

Cladophora expansa, 85, Cladophora flexousa, 86. Gomontia polyrhlza,
Protoderma marinum, 88. Ectocarpus tomentosus, 89, Giffordia sp.,
Leathesia difformis, 91. Bangia fuscoprupurea, 92. Chondria balleyana,
Chondria madifolia, 9L. Lomentarla balleyana v, valida,

Porphyra leucosticta -

Cladophora gracilis f. tenuls, 97. Kylinia sp., 98. Polysiphonia SPe s
Polysiphonia urceolata .

Blidingia minima, 101, Cladophora flavescens,

Cladophora rudolphiana, 103, Monostroma oxyspermum,

Percursaria percursa, 105, Vaucharia sp., 106. Fucus sp.,

Giffordia mitchellae, 108, Petalonia fascia,

Punctaria latifolia f, crispata, 110. Acrochaetium flexosum,
Callithamnion baileyi, 112, Chondria sp., 113. Chondria strictum,
Cruoriopsis ensis, 115. Dasya pedicellata,

Lomentaria baileyana v, filiformis,

Polysiphonia harveyi v, arietina, 118, Polysiphonia harveyi v, olueyi"

Spirogyra sp., 126. Seirospora griffithsiana, 121, Spermothamnion sp.
Desmotrichium balticum, 123, Anabaena sp., 124, Calothrix sp.,
Hyella sp., 126, Lygbya sp., 127. Oscillotoria sp., 128, Spirullna Sp.

Striatenie \AmPun‘.i abe. viv. Sohi Zunema 3"""”' (4‘-‘\“"\]
R‘-.—i v '-"-\(”""'r'vl':’ I X 10 ’f\r-ﬂ' P'l\i-\’il‘xu

E g ﬂ“t Fea-, hE 1. (\U,n?ﬂf“um ‘u(.,drv- vicaf w

B JJv\l\q)\,w \"*\vic l)g“t- |,Lﬁ L(l Th\ A 3,“_ Co



Page 19

Fig.A-lL. Frequency-probability distribution for benthié'algae;
Example, there are four species of algae which have a 0.777
propability of occurring nine months of the year.
1,000 19 18 7 ou 11 2 1 6
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C. Probability of occurring (Cont'd)

30 percent of the specliles can only be predictéd with an accuracy or
probability of less than 0.800. One must, therefore, be cautious
in predicting the occurrence of an algee specles in Barnegat Bay.-

D. Prediction tables.

Careful qualifative analysis of the benthic algae for three
continuous years of data allow one to make predictions regarding the
temporal distribution of each species throughout any year. These dis-
tributions can be best presented in bar diagrams, where each species
is listed_along with its probable distribution throughout a year.
such a depiction is presented in Fig. A-5. These two pages indicate
the most probable occurrence of all species collected in Barnegat Bay.
(Errata - Cladophora albida and Cladophora albida v. refracta were
inadvertently omltted from this 11st; both of these species are
limited to the months of May and June). An arrangement of specles
as in Fig. A-5 allows one to visually perceleve two things: I) The
individual occurrence of any species of algae - for example, the
dominant species listed on the probability checklist appear as a
block assemblage or algee which are found throughout the year. I1) By
reading down the columns, one can cdetect assemblages of zlgae which
are found duri.g certain months of the year. Unfortunstely, such
a presentation tells us nothing about the abundance of each speciles,
nor anything &¢dout its spacilsal distributicon. We may, however, use
such prediction tables to actually test the distributioa of species
in Barnegat Bay. For this purpose, we have constructed a probable-
distribution table for the top 66% of the species of the checklist;
this data is present in Fig. A-6. It is apparentfrom this figure
"that June still represents the month with the greatest number of
specles. Each species is listed by code number end rank. The actual
species can be determined by referring to Fig. A-5; the rank number
indicates its relative probabllity of occurring. Again, assemblages
of algae can be seen. A more detailed analysis of assemblages will
nhave to await analysis of this data by standard association techni-
ques. We have essentially repeated Fig. A-6 for each year in Figs.
A-7 - A-10. If one compares the actual occurrence of each speciles
with the predicted occurrence of Fig. A 6, one finds that out of
825 indepéndent ooservations of individual species of algae, only
23 observations ( or 2.78%) were predicted wrong. That is, only
23 observations of algae occurred outside of the months in which it
was predicted to occur. Thus, Fig. A-6 provides a good estimate. of
wvhich species one is likely to find in Barnegat Bay during any month.
If the species does,in fact, not occur during its predicted month,
wve would not be as disturbed as when it occurs during a month when
it was not predicted, The reason for this statement is clear. it is
more likely that we will miss a species during a month, becguse of
sampling error,than it 1s for a warm water species, szr, to occur
during the winter.
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Fig, A-2 Predicted Anhual Species Distribution of Benthic.
c T" Algae ifi Barnegat Bay
S OYA .
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F‘ig.A's Predicted Antusal. Species Distribution of Renrthle
Algae in Barnegat Bay (Cont'd)
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Fig.s-6 Most Probable Species Distribution Pr-
Poriod (1965-1968) in Barnega®
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Fig.A«T, Distribution eof Benthic Algae in Barnegat Bay
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Fig.A-B. Distribution of Benthic Algae in Barnes-: s
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Fig.A-9 bist.ribution of' Benthic Algae in Barrcgcot Dayv
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Fig.A-10. Distribution of Benthic Algae in Barnegat Bay - 1968
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D. Prediction tables (cont'qd)

In Fig. A-1ll, we have arranged those species which will occur
only once, twice, thrice, etc, 1n any given year. Fig. A-11-A cnd.
Fig. A-11-B differ primarily in the probability level of occurring,
with Fig. A-11-A being more accurate. Again, this type of plot says
nothing about spacial relations or quantity (abundarnce) of each
species. However, on a baywide basis 1t compares favorably with the
actual data of Fig. A-l.

Fig. A-12 predicts the relative abundance of each phyletlc group
of algae. Again, you willl notice that the Chlorophyta and Rhodonhyta
are relatively equal throughout the year, whereas the Phceophyta
diminish toward September and occur in greatest abundance in the
winter,.

E. General conclusions on benthic algae.

Although extreme variability may occur in natural populations due to =n-
vironmental factors which may be subtle or blantantly cbvious, variability ofien
is a function of the quantitative aspects of species composition. In Barnegst Bay,
‘the benthic algae do vary in their abundance throughout the year. This is illius-
trated in the Quantitative study of biomass summerized in Fig.A- -13. However, the
qualitative aspects of benthic algse in Barnegat Bay seem to be more stable, year
to year. This is especially true for the season in which certain species can be
_expected to appear:. Only one dominant has appeared during the study which was n.”
a dominant prior to 1965 - this was Codium fragile, No dominants have disappeared
and no rare forms have become common. The diversity of algae in Barnegat EBay =
has remained high throughout the study, which suggests that a rather stable com-
munity persists. We would predict, therfore, that in the absence of any siress-
ful conditions in the bay, that the algae populations will first, adjust to the
ensuing competition generated by Codium and then continue to exhibit a hetero-
geneous composition with few or no rare forms changing their status. In short,

" we would expect the algae populations to behave in a conservative manner. One

distinct possibility which might result from the thermal additicn conditiens,

which will occur soon, is the loss of species in the Phaeophyta during the sum-
mer months, We anticipate no change in the ratio of Chlorophyta to Rhodophyta
after thermal addition.
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Species distribution of benthic algae over three years.
A.Species tnat occur at least once during indicatad month,

with probability level of 1,000, Fig, B. Species that occur at
least once during indicated month, with .probability level 1,000
and less,
Fig. A.

13

9
2l
25
29
30

5
L9
86
31

12

8L

20
11
38
37
75
51
72
6L

119
20

Fig. B.

33
i
57
50
123
52
80
129

" Species

3L LL 58 63 69 71 82 89 .99 97 103 10L 116 121 122
32 36 Sk 61 65 86 100 101 117 127 1811} 118 126
102 111 115 22 LO L8 68 87 107

67 76 77 106 125 16 55 93 128 L6 113 L

2 3 53 62 23 L2 8B%

73 108 112 66 95

92 17 78 105 130

% 7

109

98

23
"1k
57
€0
123
L6
51
72
78

98

110 120

Occurrence, number of months per year (=Y axis)

Species

Total_

3L 4L 58 63 69 71 82 89 99 97 103 104 "6 171 122 19

32 3 o 61 65 86 100 101 117 127 18 114 118 126
102 111 115 18 114 118 126

67 76 177 106 125 22 LO LB 68 87 107

16 55 93128 10 SO0 91
113

52 73108 112 53 62 L

80 92 66 23 L2 8s
105 130 95

110 120 81 124 21 31 119 26 86 7

Occurrence,number of months per year (=Y axis)

Probability decreases in this direction

18
11
15
11

5

11
.10
7

2

0

1L
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Fig.A-12 EXTRAPOLATED SPECIES COUNTS

NUMBER OF SPECIES ' % CCMPOSITION

< < < <t -
S R = T2 B
Qo O Ay Ly &) @] Ay oW
8] o @) . ij ST o] Q o
o EH m [ ()] £ = ]
H 3 é @] e % é Q
o <g E o ﬁ
MONTH O b Ay B O >l (a5
JAN 12 16 15 k3 27.9 0 37.2 3kL.9
'FEB 13 17 1 Lk 29.5 0 38,7 31.8
MAR 13 17 22 sy 27.8 O 31,5 LO.7
APR 13 16 22 51 25.5 0 31l.4 43.0
MAY 22 2425 71 31.0 0 33.8 35.2
JUN _ 33 1 22 37 92 35.9 1.1 23,9 Lo.2
JUL | 26 9735 70 37.1 0 12,9 50.0
AUG 16 2 28 L6 34.8 0 L.3 60.8
SEP' 10 0 22 32 31.2 0 0 68.8
- cer | 12 3 23 38 31.6 0 7.9 60.6
NOV ' 8 2 16 26 30.8 0 7.7 6l.6

DEC : 17 21 19 57 29.8 0 36.8 33.4
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Fi~. A-13 Results of the strip harvest studies. Values reported are in _ ‘
grams biomass per sqQuare meter, except the values in the two
dredge loads for 10-25-67. These are d-y weights for the

totai load.

8-16-66 (18)  10-16-67 (15-B 10-25-67 (23-7)
- - o | Dredag
. _ ... Soscies _Wet Dry Dredge Wet Dry Dredge Diving No,l No.2 _
pryonsis plumosa ' ' ' +
Choetomornha linum ' +
Clzdophzra sp. - ' ' ' +
Cocium fragile ssp. 0.80 0,03 + : 0.05  --- '.0-30

tomontecroides

Ulva lectuca | 8.10 2.10 + - 28,7

+ 6b6.0 577.0
Agardhiclla tenera 0,30 0,02 + 140 0.10 +  0.13 3.70' 1.80 .
Callithzamnion sp. : ' + .m,i .
Ceramium fastigiaﬁum 0.08 0,01 + | +.,»-i + _ +
Champia parvala + | % + +
Gracilaria foliifera ' _ : +
G.verrucosa 63.90 8,60 . + 9,10 1.20 1 + k.30 19.50
Polysiphonia denudata | _— ..._. + - 1.30
P, harveyi | | 0.10 o.om-é |
. nigra _ ' __z +
Spyridia filimentosa | N
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Progress Report #5: Penthic Invertebrates

The onimals and their densities (expressed as number per ruare
arz prosented in the standard format, viz, each specie.’ ¢har-
ztic mumber followed by that species! density at the particular
Zresz on a specific date, The number within the parentheses follow-
22 date is the number of species recorded for quantitative sampling,
quelitative sampling was also conducted these data are presented
wing the duoatitative material. If an animal appears in toth types
25 on the sauz day tiais is “enoted by an (X) follouinz %hie species
e W h auantitative presentatlon,
Jollcwinzg the quudrate designation are the spe01fic station loccotions,
KRR shl fo“ thie niost part, self explanatory. If no definite locztion
io lioted, the ztation-was positioned by usz of a sextant and subsequently
Ul %-7i:, FRC end OCC refer respectively to Forked River Channzl,
'.? from Ligat 12 to V'Dht L, and Oyster Creck Channel, from the
* Oyster Crezk to Li ght 3«
nals a’ded to the checklist since the last report are:

oG C:oxcinus o 0as _ 101 Nereis virens

97, Czllipalle.:2 brevirostris 102 aminoe” solitaria
¢ lerels succinea ' 103 Oxyurostylis smithi

93 Pista erisiata . _ 10y Sabellaria vulgaris

9L, Busycon cenaliculatum : 105 Podarke obscura

95 Macoma baltihica 106 Pista palmata

95 Amphitrite ornata : 107 Metrdyum senile

97 Yoldia limatula ' 108 Drilonzreis longa
¢80 Sthaanelais leidyi (plcta) 1CS larphysa sanguinza

99 (Cancer irrorstus 110 Tubularia crocea
100 Laloclava procucta E
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Banthic Invertebrates

A Light h Quadrate 23D Mouth Oyster Creek

Teirets 204
S 21 EEaE June 1 (%) .

co Mo Den=ityr . Srecies Noa Dern-ity
165 - b8 :
23 52 150
Py : sk . : 740
L 72 ' 7

£l

SIS EREY)

AREC A CES UTRN AR VS eSO B

3 il 92 ' 9

l P . .

1} [$]

L i1 R I PR NIl R FR el PP F T b T P P FF I
2 Ly

. 3l - .
o " e o Densi ty
v e P
; 1 .’4 4
P 11 )
<3

Ganas 10,08 gl ' LE 1

Maar e a7 s e —. s -

e N o s e e P T A el + [
v )

dnriirate AN “
el - "

fups 21 (%) . - ;
' : | 0

LR G2
Riomass | .31 j/me
Cualit-tive [L0);

5, 1R, 2k, 29, 19, LY,
U, 62, 6%

Plomass 8,27 mn/m

—-— e . ———e
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" Benthic Invertebrates

Guedrate 23A Light 3 . Quadrate 22A Light 4
July I (D) .. July 1 (9)
Sraeies No. Density Species No. Density
1 9 1 -2
8 2 17 3
“3 7 2l 60
24 Lo 25 3
22 1 29 _ 1
33 L 39 pres.

35 7 A5 36
- Lo L % L
LE 8 96 . 2
60 3
65 - 36 Biomass 6.5L gm/m?
73 L _ ' .
76 35 Quadrate 224 FRC
&9 2. July 1 - . (8)
Bicmass 15.47 gn/m? . ' Species No. Density
====?;===-=--=.==??_:'??';?_:==-====-:-=- ) 17 3
LTI 23 : 5
_ ' L3 . 1
. Quadrate 224 FRC S L T 1o S
July 1 SO 52 30
- €0 : 5
Species No, Density 72 7
. 17 " _ ' 7 : 85 : 3
33 : 16 .
35 . 3 Biomass 2,52 gm/m2
L6 15 _
52 . L o ' s===sszsszzszssossmssszzzsssos
65 190 ' ' h
72 5

Biomass 3.08 gm/mz'

o s
C4LL TR LIT waTR TEEE £3F . LFWTUWRS | BCTUSEIERIL e b SN e
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Benthic Invertebrates

Quadrate 8C Light 2 Quadrate 17C F Buoy .
July 1 . (13) July 1 (10) '
Species No, Density : Species No, Density
1 5 1 20
23 : 3 17 35
25 3 ' 2k 2
39 pres. . .33 : 13
L0 9 . 52 3
: )_;5 : 16 ' 65 32
L8 2 : 73 . 7
52 5 76 S 336
65 i : 95 : 1
73 _ 15 97 : 2
76 : 16 . o
85 2
92 _ i Biomass L.35 gm/m2
Quadrate 23D J Buoy
July 1 (5)
Quadrate 23A
July 1 _ (17) Species No, Density
| gy % ®
Species No, Densit , 25 6
8 3 . L8 1
16 pres, - 65 37
17 - 2 ' 76 15
2L 11 '
25 17 -
35 L Biomass 3.1h gm/m?
39 . : pres. . ) : _
hl ) l ’ ) : ¥ I3 S ¥ - 3 3+ 1 - 11
Ls 13 : _
Lo _ 3
50 9
60 : 1
72 3
73 20
7h 1
76 27
79 2

e T Py Tt
Bt A S A A e -



Quadrate 14B -
July 8

Spzcies No,

17
23
33
L5
Lé
60
- ég
69
78

o :89 Lo

Buoy D
(x0)

Donsity

1

35
6
38
8

101

96

57

Biomass 6.1l gm/m2

- —— e - T G ) o - - - -
O n T S 6 P e Y WS P e 0 O R R OV € e S B B A e R

Quadrate 15B -
July 8

Species No,

Density

29

23
73

0
g

20

10
L
2

Biomass 18.97 gm/m2

Quadrate 22A
July 8

Species No, -

17
18
23
25
33

L8

52
65
h

7%

Density

Biomass 11.42 gm/m?

g mn Pt o e S S s g o . B S S @ TN P =
SossncaananoeasnssaanrndacsossEs

5
9
3

gy B
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Benthic Tnvertebratés =

at  1 6,3. er'D 1;ﬁ?fl .
Quadrateqls "%
Species No. o Density
10 B pres.
17 ' 11
29 3
33 5
35 . 9
L b
76 36
9% 2
Biomsss 1.93 gn/n®
Quadrate 23D I11-1
July 8 W
Species No. Density
.52 L5
54 Lo
65 410
95 ' 1
Biomass 4,17 gm/m2
Quadrate 254 - Light 19
© July 8- (2)
Series No, Density
5L - 180
95 3



Quadrate 2LA
July 19

Species No.
2k
33
Lé
52
60
76
93

. > T e P . s G G e M e ¢ e G e e B W o
o O D s o v - S G S - Y B e P e - S W S —

Quadrate 16B
July 19

Species No.

- - T e A+t B By ot o B B g o VL e W S - O Y
e e O S e S B o o R G R . e e i e G A e - -

Quadrate 16B
July 19

Species llo,
1
2k
2y
33
L8
67
73
76

o S Tt e e o aa £ e e A A e s ey N s o e e e o
L A e A T

Benthic Irvericbrates

Waretown

(7)

Density
3.
16
- 8
20
2L
55

(5)

Density
20
L
100

76

Densiﬁy
30
13

Quadrate 23D - QcC
July 19 (6)
Species No. Density
17 8
29 iy
s - 2L
65 80
72 ' 2
92 1

Biomass 3,11 gm/m2

e o s - P P St o ot 5 oo, e A9 S SR N e G e A b s
o . s i Y G D e G B e e o . Bm P - W A8 A e o e A

Quadrate 23D ocC

Jduly 19 (12)
Species No, Density
23 ' 20
29 2L
33 ' 5
35 7
Lo 2L
148 b
b ' 5
5 8
64 HE
T3 b
7L !

4

7
Biomass 5.73 gm/m*

- et S S Y I P - 1 1

fuedrate 22B Tight 12
Julv 19 .(8)y -
Species No, vensity
Vi P38,
15 ol
&2 Lo
39 pres,
S 51 20
54 : 350
82 ' 3
Yo 20
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Benthic Invertebrates ;

'.\ v ' .
Quadrate 17C Buoy F Quadrate 17A Buoy G

July 19 - (8) July 19 (12)
Species No. Density . Species No., ~  Density
1 11 B : 1 21
17 1 _ 17 3
23 7 a 23 : 13 -
60 ' 13 : 2L 31
67 3 o L8 6
72 3 ' 52 15
% 180 60 12
97 2 ' 69 : 7
' 72 3
——— 73 12
7% n
SESRSESSCESSSSTaRSSSSS=SEEZ2SSE 98 ’ . A |
Quadrate 22A Light L
July 29 . .. . (W)
Species No. Density
o o |
L8 318 Quadrate 16B N66
65 218 - July 29 (10)
76 - - 50 "
' ' _-Species No, Density
Biomass 4.97 gm/m2 _ ; 1. ' 23
. 17 78
Qualitatively found (7) _ 23 (X) 6
2, 18, L0, L7, 50, 51: 56 52 ' 31 i
. . 60 ' 0
) L é5 : L
ssszs=s=ssceszssss=szzzsssooz=zas ' T2 - 15
_ ' 73 - 16
Quadrate 17C Buoy -F . 76 (X) 163
July 29 . (11) 93 - 13
Species No. Density Biomass 5,11 gm/m2
1 10
18 (X) _ 1. Qualitative (10) -
ig (x) 13 5,18,23,34,35,L0, 51 53, 59,76
52 (X) 21 ESSCSEC SRS EERER SR IR SASCASRISTSSEE
63 1
65 . 3
69 29
73 I
76 (X) 224
97 1

Biomass 3.22 gm/m?

Qnuali+~tive (13)
2, 8, 18, 20, 22, 24, 28, 29,
38, 52, 62, 76, 99

R S S e S R R I S AR SRS E SRR
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Benthic Invertebrates

Quadrate 8C Light 2 Quadrate 11 Light 1 South .
July 29 (10) July 29 (11)
Species No. Density Species No. Density
8 (X) .15 8 (X) . 7
31 . : 7 17 21
Lo (X) - 6 : 18 (%) 9
0 (X) 15 32 22
52 (X) Lo Lo (X) b
65 (X) : 1k Ll 5
69 7 72 1
72 . . ll 73 16
76 : 20 76 (X) 100
85 3 98 1
- 100 1
Qualitative (12) .
3,8,18, 20, 28, 39, L0, L2, 5O _ Qua11tat1ve (). ..
52, 59, 65 5, B, 18, 29, 3L, 37, 38, ho,

50, 52, 6, 62, 63, 76

o —— e e S i S A b WY A S SR Ay i S e G - -
e e i e m e e e = e e - e T e Ee e ———

Jueadrate 15C ' tuoy D 1
rug.1é6 (11) Quadrate 17A
B “.\ugo' 16
species No, Density _
T 3 Species No.
2L 7 : 1
33 (X) 23 ' 17
35 (%) 5 22
L5 . 1 23 -
51 (X st - 28 (%)
ST (X) 12 : 3
" 60 3 LS (x)
73 _ 15 L8
Th 3 © 5L (X)
6 (X)) . 60 e (X)
: : ¢ 56 (X)
Ficmass 1,94 gm/m . 60
65
Dualitative (15) 7z
“ C’l -18 29, i3, ;5: 47, 51 o ‘ 76 (X)

52, 59, 65, 67, ¢, 101, 102

Biomass 7.€2 gm/m2

Qualitative {12)

Lo Fe - F R e S Y Y - 1

e

.Density _ .
7
16
2

11

5

L
66
5

3
160
)

8
12
21
67

2, 18, 21, 2i, 3L, U45,.50, 51

52, St. 63, 76

o At am s e e s g e
S EasSResRERss
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Benthit' Invertebrates

Quadrate 2LA .~ Waretown : Quadrate 13A Bioy C 1.
. “Aug.16 “%, {20) " hug, 16 (8)
Species No, - Density " Species No. Density
12 1 23 ' L0
17 . 5 2l _ 7
18 (x) - 8 L6 93
23 2 52 - 170
25 2 59 .. 1
28 (X) 6 60 10
33 e T . 65 . - 20
34 (Xx) pres. 89 ' )
LO (X) 12 _ . _ .
k1 (X) 1
L8 L
50 (X) 26
85 :
65 7 poftad-getradratcpad gt e grffempragpeerreped 3
69 -3 -
76 . 68 :
gg g Quadrate 23D . Light 3 .
103 1 ‘Sept,20 (12)
| Qualitative (12) | Sp?cies Ne. -Denglty
. 8, 18, 20, 27, 28, 29, 3k, Lo, 17 - i
L1, 50, 51, 79 : 29 . 11
' oLl 3
L5 (X) 19
K : ' 50 (X) 6
SZ==ZS2TIIIIZISIZSISSSIIZIZSSE : 51 31
B 52 56
63 (X) 2
65 (X) 1kl
76 L3
104 many

Biomass 11.21 gm/m@

- Qualitative (15)
S ...'..'..:.: : ’ ho) hg, h9’ SO’ 63’ 65) 101
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Benthic Invertebrates

Quedrate 224 Light L = = Quadrate 22A FRC
| Sept.27 (10) .. Sept.27 - (6)
Spacies No, = Density . -2 18 |

o o 33 ' 21
18 b L6 156
2 11 o 60 3
29 9 65 18L
L1 : 26 83 1.
52 16 -
65 103 " Biomass 16.77 gm/m2
76 ' 27 o
89 9
3 2
105 = 1
Biomass 3.01 g“l/mz ==zzzsssSssssss=sSzsSseSsssSss=ss
fontitiuiuinyndi derucinfutfondmonh o uid et o] Quadrate 22A
: Sept.27 (11)
Quadrate 23D Buoy J . . Species Mo, Density
Sept.27 : (13) S 1 50
: T .23 11
Speciaes llo. ' Density . 29 o L
18 : 3 - : 3 © pres.
23 16 ‘ Ll 5
25 9 L5 B 33
9 23 L8 11
L1 11 52 15
L5 15 65 .o 31
5o 9 76 1kLs
52 L7 85 3
65 ' 200 . '
75 78
92 . S |
ns 1

o e s et o o et e e e e e e e o e O . - A
AR e L T Tt I I I T I T I Iy T I I rrrrrryrr
. - 2 - e )
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Benthic Invertebrates

.- ~ Quadrate 15B E Buoy. - Quadrate 15B 1/2 Buoys D1-E
: Sept.27 (13) : Sept,27 . : (10)
Species No. Density - "~ Species No. Density
T 1y S
17 210 : : 23 g0
23 36 24 38
2k 9 _ 33 29
25 7 L6 , 32
gg 15 . 60 20
pres, 65 .
60 2 63 - Ei
65 1 - i 73 8
e 9 | 78 18
72 T o e
7% 29 h
105 2
106 - 3
. " Quadrate 15C D 1 Buoy
Septi 2% ... . (12)
Series No, _ Density
23 16
26 1.,
29 - . 3
33 17
L1 3
45 9
60 16
65 255
76 S7
106 35
107 2
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Benthic Invertebrates _

Quadrate 16B N6 . Quadrate 23D Light 3 ‘
Oct. 8 (9) ‘Oct. 8 ' (7 '
Species -No, Density Sr~cies No. Density
2 ' 1 17 _ 2L
S ' 1 ' 23 . 6
23 - ' 6 2L 17
28 - 3 : 33 . 8
35 21 - 60 8
6% : 8 65" ' 700
7 - 178 76 - 23
106 15

Biomass 10,7hL gm/m2 .

O . G A R S - B G A P S et v v M e S A
- — o R R - - - - Y G Y G - -

Quadrate 23A ITI-1
Oct, 8 (3)
5 Species No, : Density
Sk 6L
Quadrate 17C Buoy F . .72 . ST 1o
Oct, 8 (20) 89 1
Species No. Density ' . ' .
1 L ' ' .
- 18 7 '
29 . 3 ittt it ittt ittt 11t r it r
36 15
L1 L
52 L1 Quadrate 224 FRC
65 L1 Oct. 8 - (15)
69 2 o
76 . 161 _ . Species No, Density
77 3 1 5
17 ' 13
18 : 8
23 17
2L L
33 ' 12
[=p-atppdncedreige ottt dimcg g for i ferefdond oot h3 l
L6 - 9
g2 - . 23
65 1200
76 18
82 2
85 1
89 L3
1087 S C3

Biomass 27.8lL gm/m2 : .
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Benthic Invertebrates

' Quadrate 22A Qua&rate 254 Light 19
‘ Oct. 8 - (e Oct, '8 _ -%1)‘_". o
Serii§:No{ _ De?gity : | Species No, . Density
18 -3 s 320
23 9
25 2 -
27 L
28 - 7
L3 1
48 - 8
52 . 1).10 -t bt
59 . L
65 235 _ N
gg BOg Quadrate 224 . light L4
101 ' g Oct.16° T _(1@;_)
igg - | li o Speciis Ne. Deniityt
~ Biomass 19.07 gm/m? ;g (x) i
26 1
T 33 .5
""""""""""""""""" 36Xy Cprés.
° : h
b1 (X) L
| 52 () 16
. 65 160
72 1
73 8
76 L1
106 8

Qualitative (16)
2, 5, 18, 23, 29, 39, L1, 49, 50
52, 59, 63, 92, 107, 109
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Renthi- ‘nvertohrater

cht 3 Quadrate 200 . Light 12

Quadrate 23D Ti¢
Oct. 16 {i . Oct. 1€ (16)
Jpecias No. - - Dewniti ' Hpecies No, Density
: : b 9 (X pres,
S0 _ : 5l
€5 (X)) : 3%¢ ' 16 6
i : 3 .23 20
76 {X) 15 ' ' 7Ky R
Wl ! S 29 (X) ' 1k
1 | : - 17
166 o3 ' Ll 9
°ho) 110
_ _ 55 - 19
. Qualitetive (17) 65 . 10
g, 18, 26, 26, 2., 40, L1, LB 70 (X) 1
S0, 51, £2, 56, w4, 63, €5, 79 (X) L
76, 10k . 89 . 10
. G2 20

106 ) ) 53

Qualitative (11}
=z 2, 7, 21, 27, &u, L, %1, Sh.
63, 70, 7% :

e A S B v B R A e SV S TR A G A - e 0 A P
- e D e e - A T o 4 . Y - - -~

Quaiirate i FRC

Oet, 29 (6)
Species ke, Density
23 _ 22

52 623
5l 7
65 2Ll
% 62
95 38
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Benthic Invertebrates

: - Quacrate 23D S0 Quadrate 15C Buoy D 1
o 00,2 (15) 0ct. 29 (9)
Sp_::cies No. . .+ Density : Species No. Density
' 1 L 23 21 '
2 23 33 9
> 1 60 3
18 1 65 217
23 16 69 s
23 - 10 _ SN S E 1
Lo S 76 52
50 7 1101 2
59 _ L. 2 106 L
60 21
65 167
72 3
73 9 bttt et ettt ettt
75 17
&5 b Quadrate 23D ... . J Buoy
Oct. 29 - (11)
Species No. Density
1 5
e 23 L
SERTESRUSREESR it~ 4 4t 29 . 1
- 3l +
. Quadrate 23D Light 3 L5 2
DeCp 9 (3) N 51 N 7
o o 52 2L
: Spegies No. tﬂupep;;ty; 63 : 3
S 6 26
18 (x) 3 o ° ™
65 b : 76 ' L3
Quaiitative (5) ' o Qualitative (7)

18, 27, 35, LO, 63

2, 5, 18, 3L, 50, 63, 65

e s s et g o s gt i g e e e it S = S S 2 D S e
S 4 e et

Quadrate 22B Light 12
Dec, 9 ' (6) Quadrate 23D Houth 0.C.
o . Dec. 9 (6)
Species No, Density
9 pres. Species No, Density
11 1 23 33
15 9 ' L1 1
18 . L3 L8 3
5L 168 .8y _ 8l
70 | _ 2 : 65 351
106 1

o e e e i e e D o e i e T e O e o o S
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‘Benthic Invertebrates

Quednete 23D o I1T-1

& L Quadrate 2LA
Jec. 9 - (3) Dec.18 (L)
Speries No. . Density o Species lo. o Density
23 L Lo 1
33 : 3 63 (%) 20
&l 19 ' 69 13
: 76 L8
: _ : Qualitative (3)
MALOU NI SNEESOEEETSSSISSISSSSIISISDC 18, 35, 63
“unfrebe 254 Light 19 | e e e P T e T T
ol 9 (1) |
S e Quadrate 21D  Light 1 North
faries No, ”“Deggzty Dec., 18 7 (10)
3. =cies No. Dencity
18 21
2L 11
T'.'_':.’"‘.'r:::‘.‘:LZ:T'.::::::::::::::::::;:::: . 29 ,2
. 34 pres.
Guadrate 224 FRC L6 91
Dec.18 - (10) 13 12
5L 16
snecies Noa Density ' 63 7
17 : : 28 - 65 19
23 L ' 73 3
. . . . 11 .
33 ' | 21 Pttt gt fdde e ctbiedactrdednd
L3 1
c
ﬁg % | Quadrate 237 _ -
65 86 Dec.18 . (11)
72 16 P >
92 10 Spec;es No. Denzlty
25 1
| 29 - l
e e e e . L5 3
"""""""""""""""""" L8 11
' 50 13
Quadrate 17A Buoy G 51 +
Dec. 18 (6) : 52 16
: ) - 65 57
~ ~=~ies No, Density 72 : 1
8 2 76 39
13 7
35 3 Qualitative (5)
Lo 0 9, 11, 18, 29, 63
o :

e P o o S S . i e e A e i e e T T e e S e Sm A Ayt 22
L AR LN e T T EeNmnaEmaIoRERagnn==2x
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Benthic Invertebrates .

To construct some predictive pattern for the section of Barnegat Bay
studied, certain areas have been emphasized, .These regions are within
and around the two creeks, and farther removed statiohs (control areas")
The quadrates selected to represent.these regions are 22A, 22B and 23D as
the experimental areas and as "controls". 11, 17C and 21D, ,,_‘ .

In comparing stations within the same quadrate, it has become obvious
that among the-.stations in the experlmental aiéas there is considerable
variability in-the-community compositions., For this reason, the experi- -
mental quadrates have been-subdivided into smaller areas of similar bottcm
conditions (chiefly sedimentary) and animal distributions. The "control"
quadrates show much more homogeneity w1th1n themselves concerning bottom
type and associated animals,

The section of the prediction concerned with what animal (s) may
reasonably be expected to be found is more easily generated than the por-
tion dealing with projected densities., For this reason; the predicted
densities have -been-presented--as-a range of values. Predictions have been -
based on both quantitative and qualitative sampling.

Quadrate 11 . Light #1 South _ 52 spp. found

Number of sapple dates used for prediction - 7. (5 quantatlve, S qualitative)
Time of year of sampling: April - August

'Total Sampling (quan, + qual,)

% samples appearance - Spec1es number
100 - B : 18, 56
85 . N . - . ‘..": 76 . _. 3 ’
71.h ' 72, 73, LO, 50
_ 51.7 o S 28, L9, 59
Quantative sampling: ' R o ' :
9 appearance (density* range) - 1009 8oz - - 60%
' . 16(1-9). 56 (L-23) 17 (1-3L)
SPECIES NUMBER: =~ = © 72 (1-30) .25 (2-3)
| 13 (9-18) o 10 (1-8)
76 '(55-1hL) 7 (b=7)

Quantitative sampling only= 21 spp. found (spp. nos, 17, 23, 2L, 25, 26
32, 33, 41, L5, L8, 60, 65, 67,
69’ 721 73, 7h, 77, 87.’ 98,100)

Qualitative sampling only= 18 spp. found (spp. nos. 2, 5, 10, 11, 16, 27,
29, 31, 3k, 38, L2, L9, 52, 58,
62, 63, 66, 70)

Common to both types of sampling= 13 spp. (spp. nos, 1, 8, 18, 28, 30, 36,
) ' 37, 39, hO, SO’ 56, 59, 76)

# Number of individuals/square meter
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Benthic Invertebrates
Quadrate 17-C° " F By :  63 species total

Number of sampling dates used for'predictidn - 13;”:(10 quantitative
+ 7 qualitative). Time of sampling - April - December

Total sampling (quan. + qual,)

% times appuared 100% 69.3 61.5 53.8
76 1 18 33
: . 52 10
" SPECIES NUMBER: : 56
. - _ : 62
65
Quantltatlve sampllng - 39 spp. : : o
% times appeared 100% 80 70 60 c0
76 (83-66)
1 (L4-60)
N 52 (2-L1)
~ SPECIES NUMBER: : 65(3-8L)
M S . C 73(2-33)
17(1-35)
33(1-15)

Species found by qualltatlve sampling only (22 spp.):
2, 5, 8, 10, 20, 21, 22, 27, 31, 38, 39, L2, L7, 51, 59, 62,
66, 70, 78, 79, 8L, 99

Spec1es found by quantitative sampling only (19 spp.):
17, 23, 24, 25, L1, L3, L6, LB, Sk, 60, 61, 68, 72, 73, 7k,
77, 88, 95, 97

Spec1es found by both types of sampling (22 Spp.):
1, 18, 2L, 28, 29, 30, 33, 35, 36, LO, L5, 50, 52, 53, %6,
60, 63, 65: 67: 69, 73, 76
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Benthic Invertebrates.

Quadrate 21-D Light -1 - ‘Stouts Creek 28 Species

Number of sampling dates - S5 (L quantltatlve + T qualltatlve)
Time of sampling: June - December -~

Total sampling (quan, + qual.) '
%sample appearance 1004 80 60

g 52(2-105) 29 (2-U)
= 33 .(6-12)

SPECIES NUMBER:  ~ L6 (21-77)
- . : 65 (L9-176)

A presentation of quantitative sampling is not presented since it
~ is identical with the.total sampling results. Since only one qualitative
" haul was made at this ctation all of those animals, except species number
52 (Mulinia lateralls), were found only once.

- v ———-

Qualitatively found: 8, 35, 40, L7, SO, 56 -

Quantitatively found: 15, 18, 23, 2&, 25, 29, 33, 3k, h3, L5, L6, 52, 5.
55, 63, 65, 69, 72, 73, 78, 89

Commonly found: 52

—
o ot T

Quadrate 22-A Light Ls

TAVEAL TN WM Y TR M LT 3 Dk

Number of sampling dates - 15. (13 quantitative + 8 qualitative)
Time of sampling: March - October 6L species

Total sampling (quén. + qual,) : )
9 sample appearance 86.6 73.3 66,7 60.0 53.3

SPECIES z 7% 18 52 33 50
Quant’ tative sampling .
¢ sample appearance 100 76.9 69.3
SPECIES =30 2-140 3(1-
65(L-235)

Species found in quantitative only (23): 11, 15, 17, 25, 26, 27, 33, 36,
_h3, L5, L6, sk, 60, 72, 73, 74, 85, 89, 93, 101, 105, 106, 108

Species found in qualitative only (18): 2, 16, 30, 32, 35, 37, 38, U7,
L9, 50, 51, 53, 62, 66, 70, 78, 107, 109

Species found in both types of sampling (23): 1, L, 5, 10, 18, 23, 28,
29, Bh’ 35’ 39’ ho, hl’ he, 52’ 56, 59’ 63} 65’ 69’ 76, 87’ 92

#These data represent the area immediately around the Light 4 area.
Another data sheet will follow which is from the area around the mouth

. of Forked River,
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Benthic Invertebrates

Quacrate 22-A .~ Forked River Channel:x
- Sampl’ - dates - 6: all quantitative.
Time of sampling: June - December 26 species

7 times sppesrance 100 83.3 66.7__ . _50.0

SPECIES NUMBER: L6 (9-156)
' 17 (3-183) 23 (L-29) 24 (L-18)

33 (7-21) 52 (11-20) L3 (1)

65 (L0-1200) €0 (3-62)

S . 72 (5-16)

Specie: encountered:. 1, 17, 18, 23, 24, 25, 33, 35, 42, L3, L5, L6,
' ¢2, 55, 60, 65, 69, 72, 76, 78, 82, 83, 85, 89, .
92, 102" o o S

+This regicn is fromn the mouth of Forked River eastward toward
Light 4. The bottom deposits are high in the finer materials
(silt-clay) composition as compared with the sandier environrent
of the immediate Light L area,
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- Benthic Invertebrates
Cnadrate 23-D Light 3

Iinmber of Sampling dates: 16 (15 qaantltative + 11 qualitative)
" .me of sampling: May - December

Total sampling (qual. + quan,)

_% times appearance 8l.2 75,0 68,7 56.2 _ 50.0
o 18 s 29 5 10
' SPECIES NUY"% 52 56
7%

Quentitative sampling

_% times appearance 73.3 60,0 53.3

65(2-700) 52 (1-192) 18 (2-12)
76(9-93) _ 50 (2f150)

Species found quantitatively only (22): 1, 17, 23, 25, 33, L2, L3, L6, 57, 60, 67,
698 71, 72, 73, 76, 83, 89, 92, 104, 105,
10

Species'found qualitatively only (16): 9, 12, 16, 19, 20, 21, 22, 26, 27, 28,
3h: 37, 39, L9, 62, 66

Species found with both types of samples (29): 2, 5, 7, 8, 10, 11, 18, 2k, 29,
: 30, 31, 35, 4O, L1, LS, L7, L8, 50, 51,
52, 53, 56, 59, 63, 65, 70, 74, 79, 101
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Benthic Invertebrates — Summary

Ags may be seen. from the foregoing tatles there are relatively
few species which occur regularly throughout the areas concei-
trated upon in the predictive. portim of thls report. 4s a gené
erallty the infauna serge as a more rellable index than the epi=
fauna due rrimarily to thelr life habits. Among those anirdig
encountered within the substrate there are thrée species which

are most commonly encountered, these are Tellina agilis (#76),

Pectinaria gmouldil (#65), and Mulinia lateralis (#52). Tie
first twe specles are more characteristic of "sandy" areas

while Mulinia tends toward less sandy areas although 1t appears'

with some regularity a2t stations dominated by the first two.
In areas where there 1s good current movement but still large

amounts of flner sediument materials (silt-clay fraction) the

polychaete Maldanopsis elongata becomes dominant, such an srea

is éeen in Quadrate 22A, the Forked River Channel area,
It would be practlically ilmpossible to predict preclse den-
sities of animals due to natural variability within the system,

for this reason the densities were presented as ranges. It

should be expected that in the coming sampling season the ani-

-—

A LN - ' .
mals and thelr densities w:11 not be,dppreciablPpdifferent {rom

the mwaterial piesented here.



noae 5L

fewpercture rofiles of the Intake and Effluent Channels

PxcTilles vare made along the canals in which water mnves directly
toweed v away from uhe generating station, Temperature was recorced at
' s of uwe Tiet from surfoce to bottom, Salinity of the bobtom

3 takon ab tho some tine, . -

_ The diztan:es of the two canals examined are similar, the Forked
Rivrr scction iz approximately 2700 yards long while Oyster Creek is

about .00 rards longer. Eoth longitudinal transects begin at U. S. Route
TGL Fann Riizse pointe 1Y is still a few hundred yards to the po-ar plant,
x5 %4 is piyysically irpossible to proceed any-closer by boat. The Oyster
Treex ehannzl runs immediately to Bernegat Bay, while the Forked River
casrnncl encs wheore the South Branch joins the main body of the river in
e <res of Tight #U, . From tals point it is. an additionzl 1500 yards to
Barrczat Bar,

vi.

qy
=V A

[
o IONY

»

~n #L on batm canale is located a% the respséctive bridges
creozzin o' - G, Srotions £, 3 arnd L4 on the Ovster Creek side ere
loecatsd at Cistancen of approrimately 750, 1650 andg 2600 yards from
ctation #1. 00 “ne Torked River side, the statlons are located a% dis-
~onces of 780, 1500, 2100 and 2700 yarcs Irom station 81, Tecation of
chie stations 1ﬂ “he Tleld relies upon stationary points and estimated

istarces irem those,

C

O..cl

Precise time of the i;cal stages for the channoT" is not known,
Time corrections for Waretown, as listed in the Ticde Tables of the C. &
C. S., have been used for approximating the tidal stage in the chamuels,

Tt rzyvirez an average of LO minutes to sample each channel for tempera-
ture end allnlty so the time rangs gives, at bést, an approximation of -~
thz nhage of tide in the channels. The actual time of sampling at each
statlon is recorded., In the follow1n0 tables the stages are rounded off

n the nngrost quarter<hour, "

Fig, -1 . Oyster Creek Channel - Temperature Profile
(Tem:--atures are ©C,)

. . Skation One: : _
; ﬂ,b, 20 . (Oct., 8 Oct, 29 Dec. 9

Lo -0, b; R 15 HL 2 T6-2:045 Lo =0, . 30-0,15 "Ri -2:15-2:15

L Si_ &‘emR, S _Temwp. Sk 1o ._“ :—E_',J"_ -
¢t 22,9 14,8 16.9 14,2 2.9

2° 23,1 ' 17.2 - 15,2 2,8

L 23.0 17.2 15,2 2.5

6t 22,8 15.5 15.3 2,5

g 20,2 15,5 15,3 2.5
10t - 22,3 16.3 15.4 2.5
121 22,7 16.3 15.4 2.5
i 22,5 0 23,96 15.L 26.06 15.L 26.26 2.5 21.67.
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Fig. =2, OQyster Creek Channel - Temperature Profile
o (Temperatures are °C.)
Station Two .
T TTSept, 20 Oct, & Oct, 29 Dec. 9
L FEder Ty T SAUIDTHE Z2715-2:h5 16 -0,30-0,15 Hi -2:45-2 L)
L Temm, TS Temp. 54 _Temp, 57 Temp, %
C! 2.1 13,22 17,2 13,5 2.8
o 23.1 17.2 13.6 2.8
L 22. 17.8 113.6 2.8
% 22.0 16.8 13.6 2.6
81 21,7 16,7 13.8 ' 2.5
101! 21.5 16.8 26.27 ih.3 25.91 2.5 20.82
12! 21,7 2h.52
- Station Three
0! 22.°2 15,79 17.0 12,9 2.5
21 22.8 ' 17.5° 13.0 2.5
Lt 22.1 17,3 12.8 2.5
6! 21.9 17.0 25,07 12,6 2.7
g1 21.4 : 12,7 L.S .
10t 21,3 12.7 L.9 21,89
12° 21.3 2,.88 13.2 28.17 :
Station Four
o! 22.0 23.31 17.1 12,2 2.5
21 22.0 17.0 12,2 2.5
Lt 22.0 . 23,62 17,0 12,2 2.5
61 - 16.8 12,6 2.4
8! 16,8 27.39° 12,8 27.97 2.4 19.20
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Fig.H-3. Forked River - South Branch Intake Canal
Temperature Profile (Temperatures are °C,)

Station One

_ Oct. & Oct. 29 Dec, 9
Tide: Hi +3:00-3:L45 Lo +0,00-0.15 Hi +0,30-1;00
_ TempP. D 5% Temp.  o% Temp, 4
ot 18.0 13.8 2.8
2' 18,0 | 14.0 2.5
L' 17.9 1h.1 2.5
6! 17.6 4.1 2.5
8 17.8 14.0 2,5
10! 17.8 . 14.0 2.5
121 17.8 21,09 4.5 2474 2.5 22,83
Station Two
01 17.8 12,7 2.5
21 17.8 12.7 . 2.5
Lo 17.7 - 12,8 2.5
6! 17.9 '13.0 2.5 '
81 17.9 22,41 13,1 24, 61 2.5 23.59
_ Station Three
o' 17.3 - 12.2 2.8
2! 17.3 12,2 2,8
Lt 17.7 . 12,2 . 2.8
6' 17.8 12,9 2.8
8'  17.7 12,9 2s. 07 2.8 24,72
9t 17.7 23.6} :
Station Four
ot 17.5 11,7 2.9
21 17.3 11.6 3.1
b 17.7 11,9 3.3
6! 17.4 : 12.5 3.3
8+ 17.2 25,03 1.k 2L.96 3.5 25.19
Station Five
o' 17.5 117 2.5
2! 17.5 _ _ 11,9 2.5
2.5 18,1 20,19 x 2.5 2L.LS
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Sediment Study

During the four year study period (summer 1965-summer 1968)
£ ~ations' bottom types were sampled to determine the particle
size Cistribution of the swlstrate. Quantitative bottom samplers
were used in obtaining the bottom materials; random aliquots of the
total sample were returned to the laboratory for the determinations.

After oven drying to constant weight; the bottom raterials were
sorted in the diameter range of LOOO to 1lu- Coarse analysis of the
sards (LOOO - 62p) was achieved by mechanical agitation of the dried
cedimant through nested standard sieves (ASTM #422-51 modified).
Those materials finer than 62y (silt-clay fraction) were subsequently
analyzed as to perticle size by the hydrometer technique of Bouy i 'a
Determination of these finer fractions was not conducted for each :
station, cuite frequently the low percentage (less than 5% by weight)

"of this portion did not warrant the 24 hour hydrometry study.

Ir determining the physical properties of the sediments such
as medlan grain diameter (M2), sorting coefficient (Sy), and skew-
ness (S as described in The Cceans (Sverdrip, Johnson and Flem-
ing), ic is necessary to know oniy the upper cumulative 75% of the
size distribution. Knowledge of this segment of tiae distributional
curve enable one to calculate the physical parameters listed above.
Thus, if 75% or o> -7 “-ort is contained in the sands frac-
tion, it is unnecezsarv to undertake the longer hydrometry section
to achicve description of the bottom by the physical parameters. As
mentioned above, however, hydrometry was conducted when the silt-
clay was ' " = than 5% of the sample.

The cumulative cur—is of the particle size distribution have
been prepared and are available if desired. However, it was thought
that their inclusion in this repor: would require more space than
this section warrcnted, Data have been presented in tabular form,
both the physical parameters and the variation among the individual
size classes at the same station. '

Rather than tabulate all the stations sampled, many of which
are no longer routinely examined, those sites which are located
within or in close proximity to the main interest area (that most
likely to be noticeably influenced by the power plant's operation)
are presented. These include stations in cr adjacent to Forked
River and Oyster Creek and a few possible outside "sediment control®

" areas.,

Where appropriate, qualifying or explanatory statements have
been included with the presentation of the data. In the following
tables, each size class (in microns) '« described by that fraction's
weight percentage. The physical characteristics are Mp= median
grain diameter, Q) and Q3 first and third quartile grain size,

So= the corting coefficient, and Skx= skewness. The first three
properties are given in microns (1), the final two properties are
dimensionless.
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_«--Sediment Daté-

Station III - 1, quadrate 23-A, 150 yards inside mouth of Oyster Creek

Particle size - 1965 11967 L 1968
a, b. . .

LooOu - - -
2000 o -- 0.1  0.15 -
..1000- - 0.3% 3.4 0.10 _ --

500 1.1 L.7 1,60 6.3

250 . (2.6 5.8 9.85 12.05

125 R b5 13.L 16.35 16.25

62 13.0 .33.9 33,70 32,90

62 76.8 .38.7 38,00 32.25

" Mp . . 2lp . 7% 92
. Qy } .19 - - 37 30
Q3. _ Sl 135 175
So - 1.98 - 1.91 2,42
Sy _ 6.5k 7.95 ~ 7.55

In 1965, the station was sampled closer to the creek bank
than in the following years. The shift toward slightly larger
composition size in the latter two years is best-explained by
‘an increase in current velocity since these station locations-
were situated closer to the maintained channel, Variation in’
the 1967 data stems from removal of shell and Zostera fragrients
in the b series prior to: analysis, this probabiy'accoﬁdts-fbr the

weight/percentage difference in the larger particle classes.
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Sediment Data (cont.)

Station ITI - 2, Quadrate 23D. Light #3, located 300 yards east
of Oyster Creek, = S TR

Particle size: 1965 1966 - 1967 1968
. . a, . bo
Loooy 0.5% . -- - - -
2000 0.7 0.45% L.9% 1.2% 0.25%
1000, 0.9 S P S I § L.2 0,60 .
500 5.l . 6.45 4.5 36.1 1.20
250 18,7 12,65 30,1 33.6 2.50
125 16.3 8.10 43.3 7.4 4.50
62 39.4 Lo.65 ~ 8.3 9.7 L3.95
'62 l7l9 30-25 800 7.7 ,-17.05
M2 ' 109 ol 215 Les 67
Q1 _ 68 62 145 . 250 . 38
Q3 268 180 365 690 98
So 1,98 1.70 1,58 1,66 1,61

Sk ' 12.93 10,90 15.7 20,1 7.45

The noticeable difference between 1967 and the other years is,
I believe, due to dredging which was executed to allow passage of
the reactor core, Dredging occurred in 1967, this disruption of
the "normal" bottom could explain the difference, Series a and b
were taken five weeks apart with a Petersen and a Ponar grab re-
spectively, the differences seen here might be due to the different
digging characteristics of the two grabs and/or environmental deposi-
tion or reworking of the site materials, -
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Sediment data (cont,)

Forked River Channsl - ' - OQOyster Creek.Channel
200 yards east of Light #12 (II-2), 22-A 200_Yards east of III-1; 23-D
Particle size 1968 " 1968
2000y 0.25%¢ o R TN
1000 0,40 ' ' 2,50
500 1,90 - L.75
250 6195 ' ’ 6.65
125 8,95 25,35
-62 55465 | o 20,88
. M2 . -he e .o 112
Q1 29 . .o .10
Q3. 98 , : _ 195"
So - 1484 < 1,67
Sk L TeT _ 11.0
Light #19, II-1; quadrate 22«B  Light #i2, I1-2) quadrats 22-B"
Particle size l9§5 1968 ;': 1965 o 1968
2000y - 0.3 - h 2% 21, 75%
1000 1.9 1,15 . 6.6 9.70
500 21,0 7.65 : 10,5 ' 9.80
125 12.8 11,95 12,9 8.4s
62 13.3 24,85 _ 24,9 14.40
M2 130 72 . 108 230 |
Q3 28 3 . 85 sl
Q3 L70 160 Loo : RN
Se L.09" 2,1k 2,70 - 5.3

Light 19 - The sample for 1968 was taken from an area inside a small
elbow of land, thus the .area was probably more protected and
allowed the finer materials to be deposited as opposed to the .

‘more open area sampled. in 1965,

Light 12 - The 1968 sample included a great deal of foreign material
such as Zostera fragments, molluscan (Nassarius and Crassostrea)
shells, and stones which shifted the upper region of the curve,
This resulted in large differences in the secondary characteris-
tics, most notably in the third quartile value and subsequently
the S; and Ske
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. Sediment Data (cont,)

Station Light #L, II-3, quadrate 22-A, 800 yards es-" of Light #12

Particle size 1965 1966 1967 1968
2000y, 0.2% 0.95% 0.20% 0,307
1000 . 1.2 1.00 3.10 1.75

e 5000 0 v 229 0 16,10 31,55 15,70

250 45,5 L1.75 57.65 38,50
125 12.3 14.65 5.15 15.20
62 10.2 10,70 1.70 17.65
-62 7.6 14,70 0.65 10.85
Mp 335 340 415 280
Q1 195 120 210 105
Q3 500 L85 610 L9s
So 1.60 2.01 1.0 2.17
Sk 17.06 13,08 21.3 13.6

et e et
L ——— e s e o e e e P o st T e T

Suggested "sediment control" areas., Buoy F Intracoastal Waterway
Quadrate 17-C '

Particle size 1966 1967 1968
2000 0.15% 0,307 0,10%
1000 : 0.L45 0.20 0.55

- 500 0,70 0.70 0,85
250 1,70 1.90 ' 1.60
125 9.95 15.40 : 12,05

62 71.30 68,30 70.95

-62 - 15,60 ' 13.L40 14.00
M2 - - 86 9O - 88u
Q : 68 70 o 72
Q3 110 118 110
So - 1,27 : 1.30 1,24
Sk . 9.32 9.58 9.LS

The agreement among the three years' data for this station is
very good, A reasonable explanation for the apparent constancy
might be the location of this station in relation to the Oyster
Creek Channel which links to Barnegat Inlet, Buoy F marks the
Western end of the Channel. Hydrographic data 1ndicate that .
oceanic influence is very marked at the b~y area, so it would seem
plausible that the currents running through the channel are of suf-
ficient velocities and duration to maintain a fairly “clean" sand '
bottom of overall uniformity. _
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Sediment data (cont,)

Suggested "sediment.control" areas,

Station I-1, Light 1 "North" off Station , Light 1 "South"; SW X W

Stouts Creek, . Quadrate 21-D ' of Clam Island., Quadrate 1}
Particle size 1965 1968 1966 1968
2000u 6.5% 0,15% 3 0,60% 1.20%
1000 . 3.8 0.30 _ 0.45 1.30
500 L.b 6.25 . 0.80 1.00

250 5.0 5.90 1,60 145

125 7.9 7.90 26,20 30.35

62" 2Lh.1 24.85 o 61.65 57.05

~62 L8.1 ch.35 8.LS. 7.L0

My 6k 58 96 108

Q1 22 - 28 73 8l

Q3 150 - 105 ' 130 133

So 2.61 1,94 . 1.33 . 1.26

Sk - 7.18 7.12 ' 9,32 - 10.15

Light 1 "North" is immediately off Stout's Creek (N of Forked
River). It is an area of sedimentary deposition due to the very
low currents prevalent in this region., It would serve as a good
control area since it is in close proximity to the mainland and
herice will demonstrate "natural" changes (precipitation + runoff
variation, etc.,) which might not be picked up as rapidly as
farther removed stations. The variation in materials greater
than 1000y is a reflection of inclusion of molluscan shell frag-
ments, etc,

Light 1 "South" is similar in some respects (hydrographically
and topologically) to Buoy F. This station is the terminus for
a channel running behind Clam Island and joining the Oyster Creek
Channel, The bottom is “clean" sand as is Buoy F, but SCUBA diving
has revealed, at least apparently, more biological material at the
Light (large growths of the sponges Cliona celata and Microciona
prolifera). In addition, the algae Codium fragile is seen 1n‘1arge
amounts growing attached to suitable substrata,
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o Fig,H-h. Hydrographic data for study area in Barnega® Bay for 1968.

: TIME DEPTH TEMP. SALINITY SECCHI
DATE = (EST) STATION M (e (°/no) (M)
Jan, .6 1125 7-C 0 -0.L4 20,5

l63 'Oob -
- ICE . o Tel
1235 1-B : 0 -1.0 - - 2L.8
_ ICE _ - 0.0
Jan,13. 1h20 7-C 40 0. LY.0 Botthom
Jan,28 1230 5=C 0 0.7 w3.66
1.37 1.35 S5l .31B
1330 F<B 0 1.9 .93
' 2.7h 1.9 .85 T.52
1335 = 2i-A - 0 1.9
1.5 1.15 ' 1.52B
Feb. L 1330 72wl 0 L7 28,1
ho ).3 - Esh. 1.00
¥eb,18 2045 7-D ' .50 C,0 rtaT ~4hom
ICE -5 9sT
ICE "‘-.'-: 7 t.' . O
. ICE SHIS >3
" Mer.3 = 1120 7-D .30 0.4 L7.9 -
1145 2-D W10 -0,8 -6 .
11,30 ¢2- ' 10 2.5 20,6 -
153C fﬁég 0 - LT
20,10 140G 7-D 0 .0 L6
- 1426 5-4 0 - ua2 Tt o 15
Mar,.19 17Ls 73-D .30 5.3 ",6
Mar, 30 9930 ".3-B 0 ¢,5 ez
5466 ¢.5 .28 1,22
1045 8-AD 0" 10,4 23.33
0,9 1C.3 £2.68 0,63
1200 L7-C 0 o5 .,08
3,05 t,5 .23 1,22
1430 ©3-D b 3.17 -
o _ 197 Rt ETo) 1.07B
1500 “2-A 0 10,0 2x.96
f © 2.4k 7.2 548 1.52
1515 22-B 0 12.8 xL,51
. 2.1 10.0 ©3.13 207
Apr.l 1510 2-D 0 1.4 25,6
.85 12,2 .
Apr.7 1420 16-B . 0 10.1 23.0
2,75 9,2 . 1.0
1LLs 21-D 0 11.0 240
. 2.89 10.9 - 0,3
Apr,18 = 1025 1 .0 17.3 27,00
2,3 215 27.01 2.°B
1107 17-A 0. 1.3 = 19
: _ 2,59 1.2 6,00 2tk
1230 . 17-C 0 1.0 LELT2
: 2.7k SN 23,08 P



DATE

-y,

May 11

Ve

nv 23

June 4

Junn 11

TIME
(EST)

1315
1325
1335
RRTLL
11CO
120C
0810
105C
1230
140G
0733
0o7L5
093 -
09l
0950
1000
1040

©105C

0710
o8Ls
091C

1329

11

151G

091¢

1115

1240
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II.

DEPTH TFMP.

STATION (M) (%cy)
2L-A 0 13,
1,22 13,
16°B O . ._1.2:
_ 2.7h 10,
23-D 0 1z,
2.28 21,
220 0] 2.
2.hl 52,
21-5 0 15,
2,07 i,
16-8 0 15,
' 2.74 R
11 0 e,
1,98 s
17-4 0 R
2,59 "o
2l-A 0 2,
2.1l 5,
6--C 0 6.
1.67 15,
22-4 0 w2
2,28 26,
212 o} *h.
2.5 I%
23..0 0 )
2.6 E Ll
17 0 I
3.1 Tte
7-C 0 D,
1,8 "o
13- 0 7o,
3.36 . ?o
12-2 0 7.
2,60 "7
17-C 0 10,
2.LlL TS
259 0 21,
1,22 3.
23. 0 e
.67 8.
22-8 0 "l
T.22 "9
14-n 0 c,
300 g,
i1 0 "9
2.1k Ve
& .- 0 R
2-.,4,4 ‘e

.

SLLINITY

[ nd

1.0

Sottem

2

vl

fal

.68

=
o

2237
0,91

1.22

2T



TIME
DITE (EST)

Jwme 13 0730
0900

1510
Jurs 21 0800
0915
10LS

1300

(bout)1500
July? 06L45
0735

0810

1010

120

1320

1400

130

July.8 O9h0
1030

- 1135

1235

1250

1345
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DEPTH
STATION (M)
~-21-D 0
2.l
14-B 0
3.51
17-A 0
3.05
24-A 0
: 201h
23-D o}
2.LL
22-4 0
2.13
23-D : 0
1,98
16-A 0
0,91
. 9-AD 0
0.61
23-D o]
2. 75
8-C 0
2,13
- 22-A 0
2.13
22-A 0
1,98
17-C .0
2,59
23-D 0
S 2.1
23-A 0
1.37
23-D o}
B : 2.28
23-D o]
' 2,06
14-B 0
3.04
15-C o}
3.05
15-B 0
3. 35
23-D 0
0.91
22-A 0
1.83
22-B 0
0.61

TEMP,
(°c.)

19,8

19.4
18.5
17.8
19,8

17-3 ’

21,0

.19.0

20,2
18.3
20.0
21.8
20,2
21.5
20,0
20.9
22,0
21,2
23.1
21.0
23,8
23.13
23.4
21,15
23.5
22,3l

24,0
- 21,25

25,0
22,16
25.8
23.0°

- 25.2

23,05
25,8
23,22
23.2
22,42
23,2
21,65
23.3
20,0
25.3
2L.3

' 2ho

2Lh,12
26,8
26,48

SA%INITY SECCHI
(®/00) (M)
'_18.30 _
’ - 1.22
19,78
- .1052
23,68
- 1,22
22,94
C - 1,22
21,17
- . 1,22
19.31 ’ -
- 1,37
- 19.54
- 1,37
20,17 '
- 0,91B
19,58
- 0,61
’ 15007 . '
- 0,91
20.53
- 1.37
21,00
- 1,12
19.76 - f
21.71 0.91
- : 1.22
21.2L4 :
: - 1,07
23.L6
- 1.07
21,31 _
- 0,8L
21,47 _
©1.hh
20,21
- 1.22
20,39 :
- 1,06
21.L6
1,17
2L.72
" 0,61
23.33
- 1.07
12,99



DATE

July 12

July 13

- July .19

July 21

July 24
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TIME _ : DEPTH
(EST) ~ STATION (M)
2120 . 15-B. 0
2155 2.6
2230 21-D 0
2300 2.6
0700 : 21-D 0
0720 o 2.6
0810 23D 0
o : 1.67
- 0910 23-D 0
1.37
1005 2L~-A 0
1.98
1100 17-A 0
2.hds
11LsS 17-C 0
2.74
1300 16-B 0
o : 2,7k
1400 16-B 0
1510 - 22-B i 0
_ 1.52
0615 7-D . 35
0715 0
_ - 40
07L5 13-B
0800 . 21-D 0
0820 1,-B
- 08l0 15-C
0500 15-B
0920 _ 16-C 0
0945 17-C 0
1005 17-A 0
- 16-B 0
; 23-D 0
- 23D 0

Iv

SALINITY  SECCHI
(°/00) ()
2h.3
31.1
23.9
27.1
21.7
23l
2h.72
- 1007.
20,79 :
- 1.07
25,50
25.53
- 1.22
26,00
- 1.22
- 0,91
- 26,09 :
14.96
- Bottom
23.8
23.8
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v
: TIME DEPTH TEMP, SALINITY SECCHI
DATE (EST) STATION (M) (°c.) (°/o00) (M)
- July 2L - 23-A 0 28.6
_ 28,30
1205 23-D 0 27.3
: . 27.05
- 22-4 0 2745
- 26,25
- 22-A 0 27.9
: 27.68
1305 22-B 0 29,7
28,L6
- 22-B 0 29.5
: 29,42
July 29 0755 8-C 0 2l.8 22,36
: 1,52 24.8 - 1.52B
0920 16-B 0 2L.1 2L,
3-05 22.9 - 2.1)4
- 17-C 0 - 25,0 24,22
2.1k 20.9 - 2,14B
1200 11 o) 26,2 25,86
: 1.98 2L.6 - 0.91
1300 22-A 0 25,8 23,80
2.LlL - 25,1 - 2.13
- 22-A 0 2742 -
: 1.22 26,6 - - -
Aug.16 0715 17-4 0 23.8 25.61
: 2,51 23.8% 25.97 2,51B
0900 24-4 - - O '
0930 17-c O 2L.5 24,25
2.ub 23,82 26.56 2.LLB
1110 . 13-B 0 2L.5 19.63 . :
: 3-36 2)4-!-‘5 . 21-1.56 : 2028
1250 21-D 0 2L.3 19.85
. 1.98 - 2L.65 20,64 1.98B
- - .15-C 0 2L.8 21.71
3.36 - 24.50 23.37 2.59
- 23-D 0 26.5 21.L9 '
_ _ 1.83 25.L7 23.26 1.4k
130 23-D 0 27,2 - _
1,67 25.30 23,03 1.07
1335 23-D 0 25.4 23,55
1.83 25,09 23.59 1.83B
1405 22-A 0 24.8 23,04
2,13 2,80 23.03
1435 22-B 0 26,1 20,88
1.07 25,97 21.55 S 0.73
11,50 22-B 0 26.3 18.50
1,83 25,20 23.b2 0.91



DATE

Aug,27"

Sept, 7

Sept.15
Sept.20

Sept.27

TIME DEPTH
(EST) STATION (1)
0900 7-D .50
0940 14-D 0

2.0
0730 8-C 0
0745 2.10
0830 22-1 0
o8L2 2.50
0930 7-D .10
0935 .50
1155 23-D 0

' _ 1.83

071% 15-B 0
3,36
- 0900 15-C 0
3036
1000 15-C 0
3,05
1225 224 0
2.4
1310 22-A 0
2.14
- 1415 23-D 0
1.98
1510 22-4 0
2.4k
06L5  oyst. Rt.9 0
08L0 3,20
0940 22-4 0
.50
1450 7-D 0
.25
0750 22-A 0
1.98.
0900 22-4 0
1,67
0955 17-C 0
2.4k
1100 16-B 0
2.74
1105 23-D 0
2,14
1255 23-A . 0
1.22

1500 22-B

page €8

VT

TEMP,  SALINITY

(%) (°/00)
20.8 25.2
2.2 23.3
2L,.2 22,6
22.1 23.7

. 22.2 23.7
22,2 23.3
22.1 25.5
21.L 21,7
21.7 21,7

- 23,26

21,47 24,98
22.hL 2h,h2
21.65 - 28.2L4
22.4 23.84
22,21 26,91
22.3" 23.71
22,30 27,07
22.8 24,70

22,70 25,12
22.9 -
22,82 25,03
22,9 -
22,95 2L .94
230)4 -
23.05 25,07
18,2 19.9
21.1 19.9
19.8 26,5
20,0 -
2L.3 2loh
24.3 -
1503 -
16.54 26,69
15-5 -
16,08 25.4L
15.8 -
15.57 27,65
16.1 -
16,90 29.04
16.6 -
17,05 25,53
16,9 -
16,77 26.27
1705 -
17.72 20,19

SECCHI

Q1)

Botten
2.0
2.0

2.1
Bottonm

1.93B
1.67B
2,LLB
2.14

1.98
1,2éB

0,.8LB
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VII
TIME  DEPTH TEMP  SALINITY SECCHI ‘
DATE (EST) STATION = (M) (°c.) (°/00) (M)
Oct.16 0850 22-A 0 18,0 23.4
2.14 17.70 26.89 2.14B
1015 23-D 0 - 18,0 20,0
: 1.83 18,30 23.42 1.83B
1455 22-B -0 20.5 -
1.22 20,35 21,94 1.22B
Oct.29 0850 23-D - 0 8.1 27.1
: 1,98 - 12.5L 25.90 1.98B
1005 23-D - 0 12,0 - :
_ 1,75 12,76 26,29 1,758
1300 14-B 0 11.8 25,1
' 2,59 © 11,82 24,69 ' 2,50
1355 22-A 0 12.0 -
1,83 12.2 2L.23 1.,83B
1430 . 22-A 0 11.8 -
1.83 . 12,38 2,83
Nov,15 1330 7-D .20 8.3 20,14 _ Bottom
Nov,2 - 1025 . 7-D .20 . 7.8 22,6
1315 2-D 70.5 27.5
Dec, 3 .1008 14-C 0 7.9 23,1
- : - 3.0 8.0 - _ 2.1 .
1120 15-B .0 7.2 23,9 ' ‘
3.0 - 8.3 - 2,0
1145 23-D 0 €6 23.9
k 3.0 8.3 - 1.6
1215 17-C 0 8.h 25.h
3.0 8.6 1.7
1240 : 17-A 0 7.9 4.7
2 ] 9 70 9 : 1 L] 9
11308 _ 18-A 0 7.8 26.1
: 2.5 742 1.8
1340 18-D 0 8.0 2f.1
1.6 8.2 1,6
1405 10-C 0 9,0 b7
o 3.0 8.5 2,2
1h25 3-D 0 . 7 o 7 214 o 1
2.0 7.7 2.0
1505 9-D 0 7.6 22,1
- 1.9 8.2 2.3 Diag.
1520 8-C 0 - 22,0
1535 4-D 0 7ol 21.7
- 7.8 2.4
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VIII
_ TIME _ DEPTH TEMP SALINITY
DATE (EST) -~ STATION = (M) (°c.) (°/00)
Dec. 9 1030 . 23-A 0 2.5 -
0 ° 76 2 . 15 -
1055 23-D 0 2.5 -
- _ 1,22 2,15 19.20
110 23-D 0 2.h -
2.4 2,18 27.L0
1255 22-B 0 3.5 -
: 0.91 2.20 25,59
1350 22-B 0 2,5 -
- 0.76- 2,20 2L L5
Dec.18 0950 21-D 0 -0.5 22.)
_ 2.k -1,15 23,01
1100 22-4 0 -0,8 22.7
- 1.83 0,52 ~ 22.55
1135 23-4 0 - -0.4 22,7
: 0,84 ~0,50 2L.o2
1230 17-A 0 0,2 25,0
. 2.hL ~y 26,73

SECCHI
00
0,61
0.61
0.76
0.L6
0,30

1.22

- 1,22

0.84B

1.0
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FIELD SAMPLING SCHEDULE: |

Sampling for the plankton program was conducted on thirty-five
dates during 1968. Nine cruises were supported using a small
cabin boat fitted out and maintained at no cost. to the project,
with only applicable operation costs reimbursed. Six visits to
‘maintain the pyranometer (Chart changes and cleaning the cell)
were also utilized for the collection of plankton, benthic algal,
and photosynthesis data. -The balance of twenty dates were worked
in conjunction with other phases of the project, or at the person-

al expense of the investigator.

PLANKTON SAMPLING DURING -1968

- MONTH Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Scp. Oct. Nov. Dec.

~ DATES 6 4 ) 1 11 11 1 16 7 1 15 3
With- 13 18 10 7 2% 19 12 27 15 16 24 18

in 28 - 19 18 31 13 - 20 29 - 22
Month - - - 28 - - 21 - - - - . -
STATIONS ~ - - - T e s s T T
within

2%

N

Month 9 2 7 10 127 5 io 12 4 10

Total Stations 105
Total Dates 35

INTERNAL EVALUATION OF METHOD:

Considerablé-supportive'material is included with this report'_

dealing with internal evaluation of ‘sampling technioues and_the
variability of the material. Considerable effort has been devoted
to this aspect of the research and, while all sources of varia-
bility have not been dealt with adequately, we seek tc repeatcedly
confront them in the hope of avoiding unwarranted conclusions.
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EXAMINATION OF LIVE MATERIAL

Customarily a live sample (225ml) was retained from each sampling
location. These were examined individually after centrifugétion° _
Various conditions of refrigeration and aeration were evaluated in
July 1967 to determine the optimal conditions under which live sam-
ples should be held to minimize changes before examination could be
carried out in the laboratory.

In examinations made',,O 29 8 and 44.0 hours after collection,
total cell count and species composition were most stable and percent
mortality was lowest when material was held near ambient environmen-
tal temperature and gently aerated by the finest possible stream of
bubbles. Refrigeration for 44 hours at approx. 4#°C increased mortal-
ity 40% over the ambient holding condition. ' '

The initial species list for each date is based prlmarlly upon
examinations of live material, thus largely eliminating the loss of
recognizable organisms through fixation. '

PRESERVED PHYTOPLANKTON SAMPLES

Phytoplankton samples were ccllected in half-liter screw-cap
plastic oontainers and fixative added immediately in the field. '
Returned to the laboratory, they were allowed to sediment at least
two days before the supernatant was siphoned off and the residue
brought down to uniform volume for storage and subsequent enumera-
tion. _ _ .

Losses in this process were estimated with the 28-IV-68 mater-
ial by collecting all the siphoned and centrifuged supernatants, con- .
densing them by long-term high speed centrifugation, and enumerating
the organisms observed in the residue as though_ﬁhey composed a sep-
~erate sample. Losses approximating 5.29 cell/ml were estimeted for
the larger phytoplankters, an amount considered negligible. ZLosses
in the nannoplankton approximated 52.9 ceils/ml about 1.01 o/o of |
the estimated total rumber in these samnles.
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PLANKTON
PRESERVED PHYTOPLANKTON SAMPLES (Cont'd)

The effects of four different fixatives were evaluated in July,

1967, both from the standpoint of total cells recovered and éase
of recognition for the more delicate species. The 0.2% IQ—KIréagent
mentioned in previous reports was most satisfactory. A slight modi-
fication of this reagent was considered in November, 1968 and simul-
taneous samples were run in six replicates to evaluate its superior-
ity. The resultant body of data also provided a convenient assess-—
ment of the accuracy of density determinations and the-stabiiity of
species composition among aliquots drawn from a homogeneous source.
The modified preservative was slightly better but differences
were not statistically significant. The 95% confidence interval on
mean total cell number was + 16.9 cells/ml or, for these samples,
4.2%.

REPEATABILITY OF DENSITY ESTIMATES AND SPECIES
COMPOSITION IN PHYTOPLANKTON SAMPLES
INDEPENDENTLY DRAWN FROM ‘A CARBOY OF HOMOGENEOUS MATERIAL

SPECIES RECORDED REPLICATES

XI[-I1 . -— Plus Merthiolate
- A B G D E I
Number of Species: 19 18 I8 18 19 18
Skeletonema _
costatum 164.8 1e4.8 123.2 187.8 138.3% 134.0
Cocconeis spp. C17.6 17.6 24,0 26.2 36.4 30.6
Cryptomonas sp. 26.0 28.0 12.0 18.2 25.5 36.4
Fuglenoid 1.6 1.6 0 1.5 1.5 3.6
Gyrodinium : _
pellucidum 1.6 6.4 11.2 12.8 18.9 29.1
Bipedomonas 7 72.0 40.0 76.0 -6l1.9 40.0 94.6
Carteria sr. 0 0 0 0 0 3.6
Unident.Micro- | : _
flagellate 40.0 28.0 36.0 40.0 40.0 51.0
Gymnodinium ' - .
incoloratum 0 0 4,0 1.5 1.5 4.4
TOTAL INCL ALL
OTHER SPECIES 426 402 406 404 297 438
= —

All figuers cells per ml. : A B C=401.5% *D E F= 403.0
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ZOOPLANKTON COLLECTION:

Analyses of the zooplankton are based on fifty liter samples
drawn together with the phytoplankton material at each station.
During the initial summer a diaphragm pump wés utilized to pump an
equivalent sample from the bottom_for both phytoplankton and zoo-
plankton analysis.

Fllterlng of the sample is thru removable staLnless steel A.S.T .M
230 mes h . discs which, initially, were thoroughly back-flushed
with a stream of water between samples and, as additional discs and
a suitable filter holder became avallable, the entire disc was chang-

ed after each sample.

NET SAMPLE CONTAMINATION

The purpose of disc filtration was to eliminate between-sample
contamination which had been suspected in the use of conventioneal
planktoh nets. To assess the importance of this factor, the follow-
ing analysis was undertaken.

A plankton net (G.M.Mfg.,reverse cone mouth with removable
standard bucket) was purchased in 1967 and used only for marine
sampling on Barnaegat Bay. It had been washed with fresh water after
every use and in this analysis it was carefully re-washed using
1 liter of distilled water. The rinsings were collected and centri-
fuged to remove suspended matter, which was then examined microscop~-
ically. This investigator was amazed that after drying 17 days
since the last use, so many cells would have been judged viable by
their appearance in routine examination. ‘

Similarly, stainless filter disc #l, which had been in use at
that time for nine months and washed between samples, was dried 17
days following the last use, and vigorously scrubbed in distilled

water. The washings were centrifuged for exsmina*tion.



PLANKTON

NET SAMPLE CONTAMINATION (Cont'd)

RECOVERY OF ORGANISMS ADHERING TO PLANKTON NET MATERTAL
BETWEEN SAMPLES

(reported as number of species observed)_
Nylon Bolting Cloth Stainless steel mesh % on Stainlesss

Phytoplankton 25 9 ' 27.8
Zooplankton 6 2 33%.3

Seven of the nine species retained on the filter were
found on the netting. Of material retained on the
filter, only two cells (a stalked benthic diatom
Licmophora) would have been judged viable in enumeration.

It was therefore concluded that while the filter apparatus logisti-
cally limits the size of sample, (it cannot be passively towed like
the net), it significantly reduces contamination between samples
from station to station. ' ' ,

With the filters now changed after each sample and cleaned
more thoroly under laboratory conditions, contamination should be

neﬁliiible; ' _ : _ :
4 . . .
was desire 0 examine the effect of net pore size on the

efficiency with which organisms are removed from the water.- Random
samples of both net materials were made and under the microscope,
micrometer measuréments were taken.of pore dlameter and diagonal
dimensions. For woven netting where dimensional differences exist
‘"between the warp and woof, approximately half of the measurements

were made on each. Twenty-five diameters and ten diagonals were

measured on each sample.
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EFFECT OF NET PORE SIZE (Cont'd)

RANDOMLY SAMPLED PLANKTON NETTING
PORE SIZE

' BOLTING CLOTH 'STAINLESS 23%0 MESH
Mean Diameter 83.72 u _ 105.90 u
Range 102.72 u 60.20 u
Std.Deviation | 1 25.08 u B 16.29 u
Mean Diagonal 119.90 u | 153.50 u
Std. Deviation 11.15 u | - 13.06 u

Pore size in the stainless material was adjudged to be more

uniform, even though the sample_had been in use for nine months.

The bolting cloth was new and unused. Clearly, the pore size is
greater for stainless filter discs. ' The density reported, there-

fore, for early naupliar stages,-small tintinnids, and minute

planktonic eggs is probably less than actual. Heinle (1966) found
he was losing most of the early nauplii even through his bolting
cloth nets (0.074 u) as well. Since such orgénisms are periodi- |
cally of great abundance in Barnegat Bay, a way musﬁ be found tot
circumvent these losses. o '

In line with this concern, samples were drawn at four stations
on the same date with both the plankton net and the filter. The
volume of material retained by both systems was evaiuated by cali-
brated centrifugation and no statistically significant differences
found, although surprisingly.the filter retained, on the average,'a
slightly higher volume. Enumeration of "the samples revealed no

~consistent trend toward loss in any of the major zooplahkton groﬁps

although variability was great enough that further investigation ist
warrented. '

~ Heinle, D.R. (1966) Produ ction of a Calanoid Copepod,
Acartia tonsa, in the Patuxent River Area. Ches.Sci.7?:
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EFFECT OF NET PORE SIZE (cont'd)

NUMBER OF SPECIES AND SANMPLE VOLUME
RECOVERED IN PAIRED NET AND FILTER SAMPLES, 1-X-68

(50 liters taken within five minutes of each other on station
from an anchored vessel.)

Station Net Sample Filter Samrle
- - No. Vol.(ml) : No . Vol.(ml)
8-27 : : 16 0.006 15 0.05
7-29 17 0.11 16 - 0.16
10-28 11 0.07 13 0.07
12-27 - 0.08 ' - : 0.15

LOSSES IN CONCENTRATION

Estimates of losses in concentration (not filtration) of the
zooplankton material showed that essentially ell zooplanktons re-
moved from the filter were retained in the final condensate. |
" Between 1.8 and 2.3%% of Zoothemnium , ar epizooid and Acesrtia spp.,
was lost in concéntration. Because of its phenomenal seasonal
abundance and lack of uniformity in distribution on host copepods,
Zoothamnium has rnot been included in the numerical abundance data.
Its occurrence héﬁever is always noted on the data sheets for_purely_

comparative purposes.

ENUMERATION L :
Zooplankton Sémples are enumerated by depositing 1 ml. of
suitably concentrated material in a Sedgewick-Rafter counting cell

and counting ten random fields with the scanning lens atX 3%2. TFor
large and infrequently occurringspecimens the entire cell is
occasionally counted. ' -
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VARTABILITY IN THE DENSITY OF PLANKTON ORGANIGSMS

The variability of natural plankton communities both in space
and time is an accepted-féctc .Investigatcrs, furthermore, have long
been faced wifh the problem of evaluating and deséribing changes in_
the componént ropulations. The depiction of average numbers by date
produces confidence intervals so great in magnitudé that often the
' stafisticél-signifiqénce of date to date variations is masked.

One of fhe purposes bf this study has been to develop a means
for handling'this variability, so that changes.in the enviromment,
‘natural or artificial, which prodube measurable changes in the plank-
ton community can be eValuatedu This does not presume we will be
certaiﬁ to detect ény changes which occur but it is believed at
least that, for each point in time, we should be able to adequately
characterize the exiSting community.

_Verduin (1951) faced similar pfoblems of variabiiity in the
_distribution of a natural phytoplénkton community. He despaired
at gaining more than minimal insight from singie station collections
and suggested the possibility of altogether abandoning the station
concept'of sampling. Réther, he proposéd, one should draw frequent
successive samples at known intervals along a pre-determined course.
He felt that averaging these would provide a better picture than
any individual determination. |

Verduin,J. (1951) A comparison of Phytoplankton data = ... .

obtained by a Mobile Sampling Method with those obtained
from a Single Station. Am.J.Bot. 58: 5-11
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VARIABILITY IN THE DENSITY OF PLANKTON ORGANISMS (Cont'd)

It was believed in Barnegat, however, that since -we were try- .
ing to determine position effects, the station concept could not
be entirely abandoﬁed, Thue, areas were chosen which &ighg be
expected to reflect differences and stations kept withih these
areas. (see sjnoptic statement at begiﬁning'of this Plankton Section)

The concept of response surfaces has proven of immense worth
in evaluating experimental data. The extension of the response
surface or contour mapping_into natural environments has not ap-
peared with great freouency in the literature. Hulburt (1956)
presents contour maps of the phytoplénkton of Great Pond,; along
with the.associated physical-pafametersy Patten (1968)lrecently
used three-dimensional surfaces to pictorially represent his
factorial approach to productivity in an Atlantic Coast estuary.
Isopletn ﬁaps ha;\fe long been used in limnological and oceanographic .
work to depict depth-time changes in various environmental para-
meters, 'including'nutrient and chlorophyll concentrations.

It was found that for most data collected during the initial
summer, representation was sufficient in the five major areas to
allow presentation of nearly continuous records. As an extension
of surface methodology, o*genism abundance can be employed as the
response and a space- tpme metrix as tke reference plane, represent—

. ing all the complex v Elab’es of temperature insolation,salinity,

and other hydrographic effectsc'

. Patten,B.C. and Chabot,B.F. (1966) Factorial _

- Productivity Experiments in a Shallow Esluary: _
Characteriastics of Responce Surfaces, ‘
Ches. Sci. 7:117-1%0.



- PLANKTON 12-P
VARTABILITY IN THE DENSITY OF PLANKTON ORGANISMS (Cont'd)

This mechanism showsg definite promise for describing and evalu-
ating the plankton and its component populations over distinct areas.
in the bay at successive points in time. The description of wvari-
ability among stations is never sacrificed by an averaging process.

The phytoplankton for summer, 1967 is shown according to this
technique in Figure 1A . station C-28 is the mouth of Forked River

‘close to the Intake Canal, 10-30 represents the potential effluent

area off Oyster Creek. The utility of the method for following
changes in phytoplankton abundance at a particular station should
be obvious. |

Anomalies in the surface can almost always be explained by re-
ference to individual sample data. The immense peak at station
10-30 iﬁ mid—Augusf is, for example, accountéd for by a concentra-
tion of the microplagellates Carteria and Bipedomonas (?) Sp

STATION 10-30 OYSTER CREEK MOUTH
15-VITI-67

2 Species Copepod
- Microflag. Nauplii Temp.OC Salinity Oxygen

Depth / 1. no.,/m 0/60 me/ 1.
Surf. 1,786,000 - 14,580 22.5 22.2 €.76
2.8m 398,000 3,280 21.3 28=5 8.69

The microflagellates were of an order of magnitude that makes
them acceptablé food particles for the nauplii. Although no direct
evidence of feeding is available from fixed material, Heinle (1969)

successfully uses Carteria to rear Acartia tonsa in culture.

Heinle, D.R.(1969) Culture of Calanoid Copepods
;n.Synthetic Seawater. J.Fish.Rsch.Bd.Can.26: 150-153.
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PLANKTON 13-P

VARTABILITY IN THE DENSITY OF PLANKTON ORGANISMS (Cont'd)

With the separate enumeration of individual species making up
éach sample, a practice followed throughout this investigation, the
dominant organisms during a particular period (for which reasonable

confidence can be obtained in estimating abundance) may be dissect-

ed from the total picture and arrayed in a similer fashion. A lo-

calized bloom of the dinoflagellate Gymnodinium splendens is. shown

in figure izlﬂ_J with the cohventional “meaﬁ by date" separately
presented below. The latter methcd says nothing about maxinal ob-
served densities, or where the organism occurred. In making any
inferences about effects at a particular position, both these pieces -

of information are essential, and both are ¥rovided by the surface.

A further example is useful,

In Augqst, Skeletonema costatum became the most abundant diatom
in Barnegat Bay, a position it relinquishes only temporarily during
the flowering of oolder months and to occasional.ahomalies such as

Asterionella;which_Edgar (personal communication) reported as a

spring dominant shortly before this survey began.

_. One cén follcw the small seed stock.appearing as a trace at one!
station or another, ohiefly et the bottom in the channel off the
west shore, through the summer. This continued through 2 VIII until
11 VIII, when the diatom apypeared in cmall numbers at =11 but one
stationn Three days later, on the 15th, one encounters a veritable
wall of ﬁkeietonemg rising rapidly to peak at different stations on
different dates. !Maximum devslopmeat cccurs at 8—25, the mouth of:-

Stout'!s Creel, on 13 IX.



PLANKTON e
YARIABILITY IN THE DENSITY OF PLANKTON ORGANISMS (Cont'd)

Curl and McLeod (1961) determined expetrimentally the response

of Skeletonema to several environmental parameters. They found a

salinity optimum for photqsynthesis_at’and slightly above 20.0 o/oo.
Station 8-25 was 23.1 o/oo, the lowest and most'nearly optimal sél-

inity encountered on that date. The temperature, at 16.6°C was the

lowest observed 6n that date. Skeletonema becomes light saturated

at about 15 )( 103 lux at 15-18°. A secchi réading of 0.9m, lowest

of the four stations, probably servéd to attenuate incident surface
radiation (which might have reached 100 X lO3 lux) sufficiently to

prevent inhibition. |

It might be useful to note that Skeletonema seemed to become

more abundant high in the water column as the bloom progrecsed.
This trend is obvious even in the average data (FlgofgiﬂL)c It ist
not clear whether this trend is accounted for by increased buoyancy,
or by.differential reproductione

Application of this technicue in the present report has been
restricted chiefly.by the availability of time, great amounts of
which are demanded by the arithmetic operations involved. Future
applications, it is hoped, will have the support of a computer,
which quickly and inexpensively can present material in a suitable

fornm.

Curl,H and McLeod,G.C.(1961) The Physiological
Ecologv of a Marnne Diatom, Skeletonema cos?t atum
(Grev.) Cleve; J. Mar.es.: T0-ES.T
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VARTIABILITY IN THE DENSITY OF PLANKTON ORGANISMS (Cont'd)

Iimitations of the method are obvious. Interpolations between
sampling dates and sampling locations tell us ncthing about what
actually occurred betwéen points; ar.d, while the surface represents
our best estimate of what is going on at a particular point, the
estimate is blurred by the widfh of the confidence irterval sur-
rounding each determihation° | |

VARTABILITY WITHIN STRATUM:

If we replicate sampling of a given stratum and replicate ali-
gquots drawn on each of those samples and then feplicate counts éf
fah fields within each alicuot, wé have a body Qf data permiting a
rough estimate for the 95% confidence interval expected about a
single determination on a single sample. The confidence interval
means that for a given estimate we have 95% probability this inter-
val contains.the_trﬁe mean concentration present in the source water.

Based upon such replication, this interval er the current aata
approximates + 17% for a single phytoplankton determination, and
+ 11% for a 51ng1e zooplankton determlnatlono Replication at ény
p01nt gives a con51derably better handle on our density estimate.
Full replication is of course hopelessly ambitious, but in future
work some continual control on sampling and counting variability
wiil be run.

It is also considered essential to inccrporate some of Verduin's
idéas.on mobilify: to crerate rather cuickly. reaching an adecuately
large number'of.stations-in a relatively short time, so that effects

operating over a .tidal c¢ycle can be minimized.
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VARIABILITY WITHIN STRATUM: (Cont'd)

The Bérnegat estuary, with wide tide-swept areas to the east,
where water masses apparently change completely in a single tidal

flux, and the deeper western portion with much slower turnovér

~and an axis oriented essentiélly north-south, should be relatively

well monitored.by a single longitudinal transect that would cut
across both intake and effluent cénals.and include a number of
stations befween and on either side. -Such a situation would be .
ideal for the application of surfacé methodology, and there is_no 

reason why photosynthesis would nct also be an appropriate response.



PLANKTON

POOLING OF SAMPLES:

When some cuestion arose with respect to continuing support
for the plankton investigation, it was no longer possible to devote
the time and effort necessary for uniform individual sample

determinations.

Therefore, following enumeration of the initial summer's mater-

ial an allquot of each sample collected was pooled and a single de-
termination made, resulting in an average evaluation of the plank-
ton for each date. This operation removed any possibility of dis-
criminating differences within date, between stations, or strata
within station, but enabled a rough monitoring of seasonal patterns
and abundance. It is hoped that support will.be restored for more
complete examinations in the future. '

Dates ambodying the usual degree of varlablllty from station
to station were chosen from the 1967 material, upon which numeri- -
cal determinations had been made some monﬁhs before. . Aliquots of
both the phytoplankton and zooplankton were pooled and these were
then enumerated.ln duplicate. The pooled determinations lay w1th1n
one least significant interval (L.S.I.) of the grand mean of indi-
vidual_enﬁmerations and therefore would not have been declared
statistically significant from the grand mean at the P=.05 level.
The approximationlfor zooplankton was less satisfactory than for
phytoplankton, as might be expected considering the relative abun-
dance and therefore the 'usual number of organlsms counted during
a. determination. '

Because of the tremendous loss of pertinent information inher

ent in this method, however, it cannot be recommended. Portions
of each sample, unpooled, are retained for the benefit of any fu=
ture investigations.

OBSERVATION OF PLANKTON cTRATIFICATIONS'

During the initial sumaer, con51derable detalled sampling was
conducted to examine the existence and stability of stratification
in the plankton community. The necessity of maintaining a flex-
ible schedule of station visits made it impossible to cohtinue



PLANKTON 18-P

OBSERVATION OF PLANKTON STRATIFICATIONS: (Cont'd)

this detailed investigation beyond September, 1967. It was poss-
ible to gather some similar data in 1968 for the phytoplankton but
the time and support recuired for analysis has not become available.

In examination of the summer phytoplankton twenty-five instan-
ces in which particular organisms were significantly stratified in’
the water column were noted (Tableﬁof’), It is worth noting that
of the eleven taxa, eight are motile species, and therefore at
least in principle capéble of responding to vertical gradients or
stimuli in the water column. '

The species involved are all, at one season or another, domin-
.ant or at least very important components in the phytoplankton
community. ' Generally, stratification high in the water column
would increase the probability of entrainment to the condensers
for a given organism, and stratification near the bottom would
probably preclude it. .

The tendency to favor an optimum in light or salinity pro-
" bably plays an important role in stratification, either thru
migration or'by differential reproduction and floatation. During
the all-night run 12-13 July, 1968, a'remarkably cormplete migra-
tion of lumineScent dindflagellates to the surface was noted. No
luminescence could be detected in bottom samples brought to the .
surface from below two meters at station 9-28, the mouth of the
intake canal. For an analysis of data collected on this cruise
refer to overnight respiration in the Primary Productivity Sectioxi°

The tendency in zooplankton stratification is less clearcut.
In five .out of the eight significant ( 15,000/m5) concentrations
of polychaete setigers, the largest numbers were found near the
bottom. Sanders et al (1962) reports this behavior typical of many
juvenile polychaeta where exposed to a tidal stream.

Sanders, HOLH, Goudsmit, Mills, Hampson (1962) -
Intertidal Fauna of Barnstable Harbor, Mass.
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OBSERVATION OF PLANKTON STRATIFICATIONS: (Cont'd)

Station 7—28 where this stratification was most graphically
expressed, although relztively shallow (ca.2 m.), 1s strongly
swept by the tidal currents radiating from and converging upon,
the Inlet. _

The mean number of pelecypod veligers by date, hovever ‘/as
greater "at the surface in all but two cases, with the greatest
observed mean concentrations occurring at the surface in late
August and mid September. _

In scanning the graphic déta in sections to follow it appears
generally that phytoplankton density is greater near the surface
between perhaps May and early September. Than for the breif period
before individual determinations were suspended, the stratification
breaks down or reverses. With the zooplankton, a converse pat--
tern may be the case with concentration near the bottom until the

end of August and higher in the water column afterward.



PRONOUNCED STRATIFICATIONS IN PHYTOPLANKTON 20-P
The 1967 Summer pPhytoplankton ol Barnegat Bay
— STA="  COUNTS IN CELLS PER ML.

DATE ORGANISM SAMPLE TION "SURFACE BOTTOM
May 27 Prorocentrum Trian-
gulatum 67-19 T7-29 0 25)
mo " gyclotella 67-23 9-28 310 51
Jun 25 Gymnodinium :
Incoloratum 67-25 8-25 323 0
" 27 Cryptomonas 67-27 - 8-25 204 65
n o gymnodinium ' o
Incoloratum 67-31 T7-29 105 60
" nm  calycomonas Gracilis 67-33 5-27 14 72
Jul.l9 Gymnodinium
Incoloratum 67-36. B8-25. 13 16
" " prorocentrum Trian- ' '
. “gulatum 67-36 8-25 133 0
Aug. 2 G. Incoloratum 67-45 - 8-25 58 247
" " P. Triangulatum 6T7-47 7-29 15 117
n " calycomonas gracilis  67-47  7-29 -6 182
" " G.Incoloratum 67-50 8-25 124 45
" 15 Skeletonema Costatum 67-54  7-29 431 109
" " p., Triangulatum 67-55 7-29 122. 22
" " gyclotella. 67-54 7-29 92 211
" " carteria &Bipedomonas 67-56 10-30 1736 398
" " g,costatum 67-57 10-30 103 581
" " cyclotella 67-5 10-30 201 TR
" " g.costatum 67-59 9-28 90 187
" " g costatum 6761 8-2 5 192
gep.13 gymnodinium Splendens 67-73 7-29 0 394
" " Gonyaulax Digitale 67-T3 7-29 0 394
" " g.Costatum ' 67-72 7-29 . - 676 149
" " g,costatum 67-7T4 10-30 524 128
" " Nitzschia Closterium 67-74 10-30 43 112
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PLANKTON 21-P
A PREDICTIVE DIAGRAM
| An initial objective was to examine the plankton through at

least one complete annual cycle and determine to what degree the
succession of species was predictable. Toward this end exhaustive
live examinations.have been made and checkliéts on individual sam-

" ples have been prepared as a monitoring device. As the enumeration
of fixed materiai progresses, additional species are added and some
idea of the expected abundance develops. An alphabetical taxo-
nomic index of the plankters recorded is presented in synoptic form,
to:supplément that appeéring in a previous report. _ ' '

The phytoplankton survey has been underway in middle and lower
Barnegat for considerably less time than the Benthic survey. None-
théless, sufficient repetition in succession has been observed to
warrent dévélopment of a preliminary predictive model for the
Phytoplankton. | | | | '

Initial concern was with the occurrence rather than phylo-
genetic relations among organisms,.'BecauSe of the difficulty iden-
tifying the members of some genera to species without special pre—
paration of the cells, a number have been grouped arbitrarily
(Peridinium spp.), etc. but only where members of the group appeared
together or in close association. For each organism an occurrence

_histogram'was developed and arrayed on a true. time scale represent-
ing the annual cycle (arbitrafily April to April since sampling
began in April 1967). The family of histograms was then ordered
solely on the basis of appearance, with organisms occurring early
in the cycle at the top, and successively those appearing later,
and for longer periods, lower in the array. The result was a com-—

plex diagonal pattern répreSenting the recorded seasonal succession.
Since, after all, the diagram was intended for predictive pur-

poses, the data from an additional twelve months collecting was
broken out by species, and arranged in the same order. The histo-
grams were added, and the two patterns compared. Many organisms
did not of course_exhibit a clear pattern of seasonal appearance.
By and 1arg¢, preliminary indications suggest that the variability
in gbundance of many such brganisms is seasonal, but the data are
as yet inconclusive, so these histograms were removed from the

diagrams.



PLANKTON 2e-P

A PREDICTIVE DIAGRAM (Cont'd)

The remaining two arrays, representing separate sampling and analy— 
sis of nearly two years' data bear a remarkable similarity. They
are presented side-by-side in Fig.~<O0A.

One will note an apparently reduced frequency of occurrence for

many organisms in the second year. This is because nearly all the'
1968 material subsequent to April has received only preliminary 1ive_
examinationn' The 1967 and early 1968 material has been subjected

to repeated analysis with collections from each date receiving an
absolute minimum examinatioh of 40 fields spread over three distinct
- subsamples. For this data, of course, reasonable numerical esti-~
mates are available on each important phytoplankter.

GENERALIZED SEASONAL CYCLE (PHYTOPLANKTON)

The annual cycle is‘perhaps most adeauately represented by the
diagram. Therefore only a general comment will be made.
' The spring bloom seems to begin in February, starting, rerhaps
with an innoculum of Thalassiosira nordenskioldi and Detonuls
confervacea and possibly Detcrnula cystifers introduced through the
inlet. The presence of.héavy and persistenl ice cover may atten-
uate illumination sufficiéntly (see Primary production estimates
for 11-I-69) to prevent full dévelopment of the hloom until meltiﬁg
occurs. Post-ice development of Thalassiosira wecs phenomenal early
in 1968. It appears tc be zugmented significantliy by strong and
frequent west winds typical of February and March following the
passage of extra tropical cyclones. Trese winds produce a migra-
tion of surface water from west to east in the bay and out the in-
let (3-III-69 surface salinity at Barnegat Inlet 27.7 o/oo) ac-.
companied by an upwelling of more saline water along the West shore
(3-III-69 surface salinity near Oyster Creek mouth 30.6 o/oco +2.2°C.
wind NW 20 knots). | -

. While Thalassiosira was the dominant single species during the
bloom,it is significent to note that total microflagellates exceed-
ed. even this dense population (615 of every 1119 celis were micro-
flagellates). These tiny organisms appear tc be of great numerical

importance in the estuary regardless ~f season. They are either
tolerant of extremely vaviable conditions or capable of producing
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GENERATLIZED SEASONAT CYCLE (PHYTOPLANKTON) (Cont a)

almost 11m1tless ecotynes in response to drastlc environmental pre-
sures. _ _

The Thalassiosira-Detonula complex in many estuaries is suc-
ceeded by Skeletonema costatum apparently almost completely on the
basis of a higher thermal optimum greater than 2°. (Riley, 196€).
Skeletonema becomes important in Delaware Bay'in late vinter and

early spring (Haskin. rersonal communication).. Significant. zooplank-
_toﬁ grazing, with a high standing crop of copepods, apparenfly Dpre-
vents the intense bloom conditions from continuing. Productivity,
judged by food re(uivements mist remain very high, but a delicate
dynamic equlibrium seems to exist between a succession of Dhyto—
plankters and the grazing populatlono,_ '

By June, rising water temperatures beyond the ontimum of cold
water diatoms and the sudden decimatibn of the copepod stock by
predacious Ctenophores brings'this'eéuilibrium to and end. Here,
with warming more rapid, we see a distinct shift in the phytoplank-
ton to a series of dinoflagellates, particularly Prorocentrum spo.

Occasional "red-tide" concentrations are observed. Dinoflagellates
are distinctly dominant through mach of the peak-temperature season.
| In general terms, one cau predict that in late summer,
Skeletonema costatum will become important, prcbably exceeding

1.0 X 10°
meneghiniana) is the only other diatom of condicerable importance

cells per liter at most stations. Cyclotella (prObably

throughout the warmer months. _ _

This diatom is epparently'encounteréd near the mouths of creeks
and'may, indeed, receive an innoculum from fresh water. A diatom
closely agreeing with this Species was isolated in millipore filter-
ed Erd—Schréiber enriched Barnegat baywater at approximately 23 o/o0o0
salinity from an exploratory culture taken in lake Farrington, a
fresh-water lake, totally landlocked and separated from its outfall
by a 2% foot dam. The diatom fluourished for some time befcre the cul-

ture was lost thru a medium deficilency.

Riley, Gordon A. (1966) in Marine Biology
(Proceedings) N Y. Acad. Sci. pagec 165.
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Microflagellates., again, are of extreme importance during .
the sﬁmmer months, with great concentrations exceeding a million
.-cells per liter.forming from time to time (seé'vafiability section).
The chlorophyte Nannochloris was not ade@uately enumerated

owing to i1ts minute size and remarkable abundance. A few estimates
mafe during summer'blooms of this organism in Barnegat Bay indi-
cate it may superimpose populations of between 1.1 and 10.3 million
cells per liter on the rest of the phytoplankton community, which
itself may exceed a million cells per liter at the same time.
Phytoplankton abundance decreases toward a minimum in early
Jonuary, while a strong shift in species composition océurs° The
dindflagellates are again repleced, with falling temperature, by

a mixed diatom population, with traces of Thalassiosira and
Detonula appearing to represent seed-stock for the February spring

bloom. _
The synoptic list and graphic materials summarizing individual

phytoplankton density dcterminations follow.
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ALPHABETICAL REGISTER OF PHYTOPLANKTON
ORGANISMS RECORDED FROM.
BARNEGAT BAY,N.J.

* Particularly importaht=species, seasonal
dominants or ubicuitous members

Acknanthes longipes. '~ Cerataulira bergoni

Actinoptrychus undul atus Ceratium ti'cephalum 7
_Agmenellum SP. C. fusus

Amphidinium spp. C. macrocecros

A. carteri C. minutum

A fusiforme - * Ceratium tripos

A. sphehoides o Chaetocerocs spp.

Amphiprora incompta | ' C. approximatus

A. surirelloides C. boreale |

Amphora sp. . C. curvisetum..

Aphanothece sp. : C. debilis

Asterionella japonica - *C. decipiens

Biddulphir spp. ' C. dichaeta

B. arctica : C. didymus

B biddulphiana C. fragile

B. favus - : C. secundus

B. granulata C. simile

B. vesiculosa C. simplex

* Bipedbmonas Sp.? - | C. subtile

* Calycomonas graéilis -7 forms -~ Chlamydomonas

Campylodiscus spn. | Chroomonas SP-

c. fastuosus * Cocconeis

Carteria sp. Cochlodinium helicoides
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ALPHABETICAL REGISTER OF PHYTOPLANKTON ORGANISMS (Cont'd)

Coscinoaiscus SPP.

C. angétii:.

C. centralis.:

C. excentricus

C. ra_di atus

¥ (ryiptoronas spp.
'Cy@loteila‘nafa ?

* ( meneghiniana
Cyrinella s5pPP.
Dubenula spp.

* D. confervacea

* D. cystifera
Dirophysis sp.

D. acuminata

D. acufa

D. ovum

Diploneis sp.

D. orabro

Diplopsalis lenticula
Distephanus speculum -
Ditylium brightwelli
Ebria tripartita
Bucampia groenlandica
E. zodiacus

* Fuglena spp.

* Eutreptia sp.

Fragillaria sp.
F. crotonehsis
F. cylindrus

Glenodinium sv.

"G. daricun

G. foliaceum
GleocystiQ gigas
Gomphonitzschia sp.
Goniodoma sp.
'Gonyaul ax sp.

* G. digitale
G,.polygramma

G. scrippsaé Lo
* G. spinifera

G. tricantha

Grammafophora SpP.

Gﬁinardia flaccida

Gymnodinium spp.

*-G. inéoloratum

G. nelsoni

G. punctatum

* G. splendens

Gyrodinium SPD.

G. dominans

G. pellucidum

G. pingue
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Gyrodinium resplendens
" Hemidinium sp

- Lauderia glacialis
Leptocylindrus sp

L. “anicus

L. :inimus

‘Li coophora sp,
Lifuodesm;um riudulatunm

-

Iy.iya sp-
Vircsartia sfa

Melosire sp.

M. Lvorreri

M. granulata
“M, Jjuergensii

M. nummuloides

* Nannochloris sp.

N. atomﬁs ?

* Navicula spp.

N. crucicﬁla

N. distané
N.(Schizonema) gravelei
N. gregaria

N. monilifera

¥. nummularia -

N. peregrina
Nematodium SPa

N. armatum

Nitzschia sp.
* N,_cloﬂ terium
N. paradoxa

N. seriata.

Noctiluch miliaris

Ochromonas sD.
Oscillatoria sip.

Ostreopsis mon~tis

Paralia (nelosira) sulcata

Pediastrum sp.
Peridiniuam SDP .
P. brevipes
Polclaudicans
P,_depressus_.
P. excavatum

P. granii

* P. leonis

P. pallidum

P. roseum

P. triéuetra

* P. trochoideum
* Peridinopsis rotuhda
Phormidium sp.
Pinnularia sp.

P. ambigua

Pleurosigma (Gyrosigma) ap

P. fasciola
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"ALPHABETICAL REGISTER OF PHYTOPLANKTON ORGANISMS (Cont'd)

Pleurosigma formosa .

P. marinum.

Polykrikos sp.

P. barnegatenéis

P. rartmani

P, tofoidi

* i;orocentrum micans
t . redfieldxy

 P. .cutellum

T, trianguiatum

Pyr-mimonas sp.

P. tetrarhynchus

P. worta. |

Rhabdonema adriaticum

Rhizosolenia sp.

R. slata

R. cylindrus

R. delicatula

R. fragillima

| R?'semispina

o R. setigera .

R. stolterfothii |

'Scenedesmus quédricaudata

- Schereff lia dubia

Schizonema (navicula) gravelei

* Skeletonema costatum

Spirodinium fissum
Spirulina sp.
Striatella.unipunctata
Surirella sp.

S. smithii.
Syﬁedra ST,

S. henned; ana
Tab_ellarie.'_sp°
_Thalassionema.ép,_
T. freuenfeldii
T. nitzschiodes
Thalassiosira spp.

T. condensata

T, gravida

T. hyalina
* T. nordenskioldi

D, pacifica

T. rotula

Thallassiothrix longissima
Zygnemopsis ?

MISCELLANEQUS:

. Chlorococcales

Ciliate algal swarmers
Cyanophyta misc.

Cysts - mostly dinoflagellate

Diatoms (unidentified)
Dinoflag. (unidentified) -
Microflagellates
Zoospores, Algal
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GENERALIZED SEASONAL CYCLE (ZOOPLANKTON)

® .

‘The spring flowering'provides abundant forage;for'a tremendous
upsurge in zooplankton, dominated by calahoid copepods, Chiefly
Acartia spp., which in 1968 began with the first week of March, and
coitinued cuite strongly through early April. Zooplanktoh at this
c~:-30n may be so abundant as to clog the filter after only 25 1. and
s roximate 60 ml settled volume pér cubic meter. | ' |

The occurrence of the deiicate Chaetognath Sagitta is.of interest
. A0 the specimens examinéd were 3. elegans,and thié appears to be

. only species thus far penetrating the bay. In previoﬁs work dur-
in 1964-1965 at the NOrthern'end of the Bay, onlj'an occaional-
Sz itta appeared dnfing the winter, unable, it would appear to sus-

. tain populations at much lowered salinities.

SAGITTA ELEGANS IN BARNEGAT BAY
196, - 1968

5 Min. Net-tow

Abundance Date Temperature =  Salinity

1l individ. in
% stations "20-XII 4.5° 27.5 o/o0

hundreds in : :
single sample 3-II1 2.2° 30.6 o/00

many in single '
sample : 10-IITI . 4.7° 25.6 o/00

2 individ. in o
4 stations 7-IV g.2° - a4.0 o/00

Sagitta is a voracious zooplankton predator, plentiful around
" the time of seasonal minimum temperatures and apparently (since at
Mantoloking, immature specimens were observed twice in active con-

dition between 16 and 17 o/oo) more sensitive to temperature then
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GENERATIZED SEASONAL CYCLE (ZO0PLANKTON) | | | | - .
‘SPRING (cont'd)

salinity. They have never survived holding ih our experience at
16-20° C for more than a few hours. Spooner (1935)_reports Sagitta
213 positively phototactic and we have nearly always taken them in
znrface samples. This would increase the probability of their en-—
= ‘.~ainment thru the condensers. | | _ |
Zooplankton numbers remain.fairly high through the spring, and

%7 1zing limits the development of an extremely rich phytoplankton.

'ough April, a number of small medusae (Perigdnemus ?,Aeouora)
.oon which the taxomomy is incomplete are encountered. Their dis-
. ‘bution is variable, and they appear to move about guite passiGEEy

v :h the tide. : . ' _ _ ‘

SMALL MEDUSAE 7-IV-68
FIVE MINUTE DRIFTS WITH O.lm NET

STATION 10-35 - 10-30 8-25 7-23%
_ GULF PT. OYSTER CR;__'STOUTS CR. CEDAR.CR.
Temp. °C 10.0 - 10.1° 11.0 11.6
Salinity o/oc  23%.2 23.0 20.4 21.4
“Mature lcm 33 6 1 1
Immature ' - |
under lcm . 26 37 ' 17 2

Spooner, G.M. (19%%) Observations on the Reaction
of Marine Plankton to Light. J .M B.A.U.K. 19: 385-438,
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GENERALIZED SEASONAL CYCLE (ZOOPLANKTON) (Cont'd)
SPRING (Cont'd)

When water temperatures exceed 15° the large Coelenterate

Cyanea-cgpitata becomes particularly abundant. It feeds rather

heavily on small flshes .and has been observed taking Menidia menedia,

the metamorphosed Jjuveniles of Angullla americana and small stickle-

nacks. Cyanea disavppears rathef abruptly from the bay,'usually in
1afe May, when they-aré seen in great numbers lying scenescent in
“he warmer shallows along the lee shore of Island Beach. None are
. countered until the following spring,

# . SMER:

o e ve————

- The appearance of the Ctenophore Mnem10rs1s le1dy1 late each

=y ring in Barnegat Bay is a remarkable phenomenon° The date of ap-
-.arance at Mantoloklng has proven predictable + 1 week for several
vears now. Temperature may be_the-controlling factor and it is thus
not surprising that the single monitoring of this onset in lower .
Barnegat came somewhat latef than at Mantoloking.

The densities generated in a few déys are remarkable, with-
counts exceeding fifty organisms in 50 liters (estimated 1000/m5)°
These creatures are efficient predators on the zooplanktoh, feéding
with particular selectivity on the calanoid conerpod Acartia.
Zooplankton sample volumes are immédiatély and drasticélly reduced.
The initial and-subséouent swarms of Mnemippsis graze zooplankton
heavily thhoughout the summer° Adults aprear to be distributed |
somewhat randomly through the water column durlng the day but may
rise to the surface at nlght, where extens1ve highly bioluminescent

swarms are encounterede
Mnemiopsis appears to be the most 1mooxtant zooplankter for

.long periods in the summer. A considerable body of data is being
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SUMMER (Cont'd)
assembled on these populations and will be published at a later date.
AUTUMN

According to the experimental work of Mayer (1912) lMnemiopsis
is more sensitive to increases in temperature than decreases.
Autumn specimens, acclimated to lower temperatures, when brought'
Zn5o the laboratory and warmed slowly to 20° will disintegrate in
& natter of hours. They may be refrigerated for several days with-
cut damage, and are found viable even in December about the lower
fqy, often lying motionless on the bottom. Mnemiopsis,to some ex-
L, 15 replaced in autumn by a second ctenophore species Beroe
2-75a. Both species apparently cease to be 1mportant predators by

2t mid-October. .

Despite the removal of massive rredation, and perhaps because
.0 increased thermal stress from falling temperatures, zooplankton
'camtinﬁed to dwindle into winter. It took_the copepod Acartia until
1 .ember to produce even a token adult population, so that durlng
=2 fall, exclusive of naupliar stages, the rotifers Asplanchna and

L—'

Snychaeta along with tintinnid protozoa became important. The
large loricate tintinnid Favella has had rather predictable outbursts
each fall in Barnegat since 1964, when collections at Mantoloking
began. In'1967 a mean density of 8400 / m5 was recorded on l14-X.
WINTER

A significant accumulation of zooplankton was observed by early
January 1968; then,. during the period of minimum temperatures, zoo-
plankton fell to extremely low levels or became torpid and sank from
the water column. (if, indeed, we can judge from a curtailed sampl—
ing program). They remained so until the February flowering.

Zooplankton began responding, apparently to increased phyto-
plankton, in early February. A lag of 27 days was observed between
the apparent maximum of phytoplankﬁon and the subse-uent peak of
zooplankton abundance, a remarkable 2,076,100 organisms per m5°

Mayer, A.G. (1912) Ctenophores of the Atlantic
Coast of North America,Carnegie Institute, Wash.
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GENERALIZED SEASONAL CYCLE (ZOOPLANKTON) Cont'd)

WINTER: (Cont'd)

Graphic materials follow this section, summarizing the census
data for a number of. the more important zooplankton organisms..
oreakdown of surface and bottom density is presented for the
iritial summers's dats as applicable. This investigator is not
wrepared to commit the data to a predictive diagram as has been
“one with the phytoplankton. A preliminary checklist for the

woplankton organisms is, however, included.

PRET.IMINARY CHECKLIST OF ZOOPLANKTERS
COLLECTED IN BARNEGAT BAY

Hold and Tycho~Plankters indicated *

irotozoa

Foraminifera
Pulvinulina sp.
Radiolaria
Unident. Radiolarian
Infusoria _
Amphileptus tta
C&Ioaon cucu%Ius
Condylostoma Sp. ?
Dactylopusia brevicornis
Diophrys appendiculatus
aremecium Sp

Zoothamnium EE
Unident. Hypotrich protozoans

Tintinnoida
Favella sp.
Mntinnus sp.

Unident. Tintinnids

Porifera

Unclassified Statoblasts

Coelenterata

Cnidarian Blerharoplasts
Cnidarian Planula
~Aecuora sp.
C%anea capitata

. elia geniculata ?
Perigonemus °

Ctenophora

Beroe ovata
Mnemiopsis leidyi

Nemathelmia
* Unidentified Nematodes
Chaetognatha

Sagitta elegans
Rotifera

Asplanchna sp
nidentified Rotifer
Unident.Rotifer Egg 18-31

Polychaeta

* Undifferentiated
Trochophores

* Undifferentiated
Setigers

Arthropoda
(Arachnida)

* Hydrobates sp

(Crustacea)

Calanoid copepods,incl.:
Acartia tonsa (clausii)
Centropages spp.
Burytemora Sp.

€mora

longicornis

Tortanus discaudatus
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PRELIMINARY CHECKLIST OF ZOOPLANKTERS
' COLLECTED IN BARNEGAT BAY

Hola and Tycho-Plankters indicated (*)

Arthropoda
(Crustacea)
* Harpacticoid Copepods
Undifferentiated Nauplii

Various Copepodid stages
Undifferentiated Coperod zggs incl.Evrytemora

* Brachyuran Zoea

Balanus (Eburneus ?) Nauplii
Cladocera

* Unidentified Amphipods
* Unidentified Ifysids
* Unidentified Cumacid

* Ostracods
Mollusca

* Gastropod Veligers

* Pelecypod Veligers
Polyzoa '

* Bryozoan Statoblasts
Echinodermata |

* Pluteus. Larvae
Chordata (Tunicata)
Oikepleura Doicia
(Pisces)

Anguilla Americana (post--elver juveniles)

RA NI SOy g

Undifferentiated Fish Iaivae
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DISSOLVED OXYGEN - o |
_ It was considered useful to develop a body of dissolved 'oxy'g'en ' ‘
data for the test area covering the pre-operational period thru at
least a single annual cycle. . Twenty—two'months data have now been
assembled. _' ' | |
Both surface and bottom samples were drawn with a Kemmerer or
V. Dorn sampler and fixed in the field including acidification.
4;A?n;rd'"La Boheme" and "Beroe" samples were stored in the dark, or )
i. subdued light below dzck to inhibit photooxidation and thermal
ey msion. This was not possible because of space limitations aboard

"o, Duplicate-*itrations were always mad: on each bottle, and
i+ "hese did not fall within O. 05 ml thiosulfate of each other a
4. 1lcate titration was carried out.

The data for this work, expressed as within-date means, (Fig. 35 A)
g+ Tace and bottom, indicates a fairly consistent decrease in oxygen
. rd the bottom. Oxygen is hlghest durlng the winter and even in
¢ _ly shallow water does not appear to deplete beneath thick and
peuolstent ice cover. It is not clear whether this reflects a sus-
tained photosynthetic capacity of the phytoplankton or minimal bac- .
terial and zooplankton respiratory demands in water that is freouent-
ly below 0° C surface to bottom in as much as three meters depth.

Two approaches have been taken in presénting the oxygen mater-
ial. First, the standard two dimensionalmeanswithin date,(Fig.35-4 )
‘and second a matrix approach, (Fig,35-B) which follows a series of
stations, essentially contiguous to each other in the bay, through
somewhat over six months in 1967. Contour maps have been construéted

v for both surface and bottom oxygen. The irregularity with which in-
dividual stations were visited leaves unavoidable gaps in this mater-
ial and it is hoped that far better use of this approach might be
made in later efforts. The convenience of cuch an array in attemp-
ting to assess the effects of plant operatinn are obvious.
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DISSOLVED OXYGEN.(Cont'd)

A number of very low dissolved oxygen readings were observed

at station 4-27 (5-27 area off Island Beach). This is a shallow,

easily wind-sgerated region but one particularly subject to severe

divrnal warming at almost any season. A differential in water -

w.rnerature from 1.5 to 10.0°C was observed over a horizontal dis-~

“no.e approximating ten meters on 15 Feb., 1967, énd in summer in-
s e températures may exceed thirty degrees. This natural thermal

‘iling may be responsible for lowering dissolved oxygen but the

.+ of substrate materials (although the bottom is sand with patches
7 ostera marina) cannct be ruled out at this time.
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INVESTIGATION OF PRIMARY PRODUCTIVITY:

It was not considered reasonable to totally ignore primary pro-
duction (the rate at which new organic material is generated). The
. light-dark bottle method of Gaarder and Gran (1929) offéred, as'an
extension of the dissolved oxygen work in this survey, a method of
estimating productivity and also of aésessing the significance of
Hrespiratione Because of the peripheral nature of the work, only
minimal replication was possible.

METHOD |

Numbered series of 300 ml (306 ml to permit introduction of.ref

agents) dissolved oxygen bottles, washed in distilled water and air

dried before use, vere Buspended at one or more stations and at one

or more depths within station. The dark bottles were black vinyl
taped and then wrapped in aluminum foil to totally exclude light and
minimize differential warming in comparison with the uncovered light
bottles, a factor discussed by Patten, et al (196¢)°.

Conversioh from'the_measured parameter of dissolved oxygen to
carbon fixed was made by applying a factor of 0.375, representing
a photosnythetic cuotient suggested as appropriate by Dr.F.B.Trama,
Department of Zoology.

The demands of multiple station operation made it impractical
to suspend productivity rigs cn station for more than a few hours.
Significant oxygen changes were often obtained in as little as 1.5
hours. These, of course, are virtually point-in-time measurements,

but give a general idea of daily patterns..
Minimizing the time of exposure has the distinct advantage of

reducing bacterial contamination of the bottles and the resulting
inflation of respiration. In addition, Pratt and Berkson (1959)
have shown that diffefential reproduction and mortality may occur
within bottles during customary'24 hour experiments. Such long ex-
posures seem warranted ohly in the most oligotrophic of waters.

Pratt and Berkson (1959) Two sources of variability in
the Light and Dark Bottle Method. Limnol.& Oceanog.IV:

328-334,
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ANATYSIS -OF METHOD:

- The variability in weather conditions, pmrticularly cloud cover,
may have had dramatic effects, either by inhibiting light saturated
populations, or enhancing those in sub-optimal illuminations.

Vandals, on several occasions destroyed or removéd productivity
' apparatus from station while the R/V was continuing its sampling
nearby. Consequently a few estimates were made on plankton samples
immersed in tubs or buckets on deck, in which the water was frequent- |
ly changed to minimize temperature fluctuations. The results of such
estimates were reasonable when compared with simultaneous estimates
of material suspended on station, although the system is not entirely
practical aboard the R/V Clio. '

PRELIMINARY in situ AND ON-DECK PRODUCTIVITY COMPARISONS

Date . ' 7-1X-08 _ : 20-1X-68
' Net | Gross Net 'Gross
In situ In situ .
O.1m 13.0* 27.1 0.1 m 20.1 24.8(poss.amonaly) -
Bottom

1.9 m 22.4 G58.6
On Deck 15.4 24,3 On Deck 24.8 57.5 -

* All values expressed as mg C/m 3/hour_
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ATTENUATION OF PLANKTON PRODUCTIVITY WITH DEPTH: _ : ‘
In August, September, October and January, estimates were made
to assess the response of plankton photosynthesis to depth and de-
creasing illumination in the water column. Several experiments were
attempted in other months but the apparatus were either stolen or
destroyed. On the basis of this very preliminary data which, unfor-
tunately, includes only dates upon which visibility and hence light
trahsmission was_reasonably high, there is no clearcut evidence of
~ either a reduction with depth, or inhibition by surface intensities.
To obtain a complete picture for each date, it is nécessary to con-
~ sider not only incident radiation (available from the Pyranometer
data, when organized) but the individual sample cell counts, which,

for 1968 have not been completed

INVESTIGATION OF
ATTENUATION OF PLANKTON PRIMARY
PRODUCTIVITY WITH DEPTH

1968 - 1969 )
DATE - STATION 5 gg&‘i}?@w .
T 2p-viiz 15-I1X ~_20-IX  _ 16-X 29-X  TI-T-e9 T
DEPTH (6-27) (4-27 (11-29)  _(9-28)  _(10-29) _(4-27)
Net Gross Net Gross Net Gross Net Gress Net Gross Net Groans
SURFACE 24.8 57.5 9.4 28.7
0.1lm 27.0 41.% Neg. 27.1 20.1 24.8 '
0.2m o | | 4.1 14.0
0.3m . 51.4 63.6
0.5m | Neg. 55.8 | 91.8 -
1.3m 24.8 27.0
1.5m . 72,0 -
1.9m 22.4 58.6
2.0m  26.0 288.C
2.3m 55.9 73.4
2.5m 1280 1%7.0
- ~ Over Z2m Bottom  Over 1.9m 3.0m 0800 2.5m Bottom
Secchi '

1.%2m 1425 ‘
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NIGHTTIME PLANKTON RESPTIRATION

In .connection with the productivity work it was desired to obtain
sémé estimate of the respiratory requiremeht of the planktop during
the.hours of darkness. During the overnight cruise 12-13 Jﬁly,l968,
the folldwing data were gathered at.two stations between 2200 and

2300 hours.
PHYSICAI DATA FOR TWO NIGHT STATIQ§§
' 12-VI1I-68
_mg/iu
Pissolved Percent
Ste. _Iocation  Depth Temp. _Salinity Oxygen Sanuration
9-27 DMcuth S
Forked R. 0.2m - 24.2° 24.3 o/oo 7.96 ' 111.6
2.6 m 21.4° 31.1 o/co 5.16 72.
8-25 Mouth o '
'~ Stouts Cr. 0.2 m 24.4° 23.9 o/00 6.95 97.2
' 2.6m 23.,7°t 27.1 o/00 6.80* 95.9

* Only a single replication was obtain:a oh this titra-
tion, the secon’ was s0 low as tc be considered an ancmaly.
In a 6.75 hour dark bottle experiment 2700 - 0545, respiration
in the surface water at station 8-25 Was'estimatéd at 0.0222 ng
Oz/l/hr and at the bottom (2.6 m) 0.0533 mg 0_2/1/hr° The same gta-
tion, measured bevween 0700 - 1030 thé next morning showed dark bot-

tle respirafion increase at the surface to 0.0486 mg.Og/l/hr°

“ Despite this risé, net photosynthesis indicated by light bottle in

the morning experiment would have been sufficient to compensate for
ten hour's respiration in total darkness (considerably more than ac-
tual) with only 1.8 hours of daylight.

The supersaturation at station 9-27 was associated with a'fairly

dense population of an apparently bioluminescent dinoflagellate,

Glenodinium (danicum ?). Prorocentrum trianeilatum shared dominance.



" PLANKTON L1-p

NIGHTTIME PLANKTON RESPIRATION (Cont'd)

No Glenodiniuﬁ were observed in live examination of the bottom sam-

Ple which was cuite low in dissolved oxygen (5.1& mg/l, 72%).
The high nighttime respiratory rate at 2.6 m.on station 8-25

wa3 assoclated with a dense population of Eutreptia sp., not present

ia such abundance at th=z surface.

. PRODUCTIVITY ESTIM.TES

Basad upon eizhteeq1 dates,covering nine months, wiih 42 sample .
sets estimated by ~ver 250 titfations, mean 22t primary productivity
by Ghe p. tun coununiiy amounted to 20.95 mgC/mﬁ/hr of dsylight.
Mean gross primary prodiaction by the phytoplankton and sssociated
photosynthetic bacteria was 117.1 mgC/mﬁ/hr of dzylight.

As might be expected, gross productivity in rnarticular shoWed
responses to certain major phytoplankton phewomena. Gross produc-
tivity'would predict decreasing cell coantc [rom spring into summer
with increas=s later in Auguét, and a decrease into September. IEx-
amination of the generalized phytoplankton cell counts in (Figiia)
shows tihis to be the case. Correlations within station against in-
dividual cell counts would most practically b2 tackled by the =
computer.

The four dates 18-XII-1968, 11-I, 3-II and 16--11,1959 closely
follow the early spring diatom bloom, mich of which occurred sub-ica
in Barncsat Day,usder attenuated illuminatisn which contributes %o
the less than phenomenal responses in terms of apparent produc‘_tion°

| While productivities were generally higher ebout the summer
solstice and lower near the winter.solsfice, it is corsidered haz-

ardous to othzrwice discuss seasonal differences, at this stage.



ESTIMATES OF MEAN PRIMARY PRODUCTION L2-P
BY THE PLANKTON COMMUNITY ARRAYED BY DATE

Date of NetT mg.~ ~ Gross mg. ) 1\]0.Sarr'lples's'“"""'~
Experiment _C/m 3 /hr ¢/m 2/hr in mean *
31V 24 .3 .760.0 o
LI'VI . 110.3 | 117.0 1
1, VII 154.3% 172.4 - 1
21 VII 1,.9 90.1 B 1
16 VIII 25.6 72.9 3
<7 VIII 5.3 170.3 _ 3
T IX 21.8 39.2 3
15 1x _ -7.9 k1.5 e
20 IX 22 1 53.0 3
1x _123.3 310.8 4
16 x 37 .4 55.3 _ 3
29 X 97.3 137 3
15 xI o - 133 _ 19.6 | 2
ek x1 oo _ .00l 2
18 ){11 - 10.3 6.6 2
11 1 6.8 21.4 é_
3 11 75.7 79.7 3

16 11 1.2 21,5 3

* Fach sample represents a light and dark bottle together with
accompanying initial dissolved oxygen determination. The
estimate for each bottle is based upon duplicate titrations,
usually 4 0.05 ml thiosulfate and occasionally a third titra-
‘tion where variability exceeded this limit. :
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PRODUCTIVITY ESTIMATES (Cont'd)

It was 1nteﬁded that pyranometer data, collected for the last
year on Island Beach, be utilized in the analysis of primary produc-
- *tiecn esfimatesa_In particular, the insolation curve can be ‘inte-
gﬁuted ovef a portion of the daily cycle during wiich a productivity
evysrinrat was carfied out, and over some mcwths of exrerimeuntation
a scatt diagram »rero.s 2d to examine the r:iotigishir between ac-
tral incident radi tion at the sea surface cnd the estimates of
iv -situ carbon fixaticn. Furthermore vith frequent sec:zhi cdisc
readings (Fig ) the degree to which iliuminatioh is attenuated
in the water column can be examined in relation to produétivityo

The pyranometer charts also give a modGerately direct read-out .
cn solar thermal input to thé bay. Thé relationship of this input'
to changes in water temperature would be valuable to examine, parti-
cularly since fifteen months of vi;tually contihuous pre-operational
-records have been obtained. | |

Unfortunately, thé time required'to integrate the graphié re-
ccords exceeded that available to the survey staff, and the exhaus-
tion of fundé precluded nhiring even relatively inexpensive student
ascistance. It is anticipated that it will be possible to utilize

these records during future operations.



FIELD ESTIMATES OF PLANKTON

Lu-P

PRIMARY PRODUCTIVITY

Tot.0~Changes Expos. mg C/mihr.

* A single pair of productivity estimates was made 1n 1967
in connection with a study of the Ctenophore population
of Barnegat Bay, work which will ultimately be published
under seperate cover, .

(Tahle contimed next page)

VU1 0 O W

Treat-
Date Sta. ment Iite TInit. Dark Net @Gross Time Net Gross
1967 *

- Tk 5-27  0.1m 7.75 7.26 T7.1% C.49 0.61  5.%0 34.1 ho.k
Loyxy 5-27 0.lm 7.81 7.26 7.22 0.55 '0.59 5.40 38.2 41.0
TTUF 0 5227 0.1m 8.46 8.28  3.26 0.18 5,20 2.8 24,3 700.0
17T 7-28 0.lm 9.50 8.4 B.40 1.0% 1.10 3.5% 110.3 117.0
1. 11 8.25 0.1m 7.30 6.86 6.69 1.44 1.61 3,50 154.,3 172.4°

.23 01T boo7 0.lm 3.23 3,13 2,72 0.10 (.51 2.1% 17.9 90.1
14-/I11.2-31 0.1m 7.48 6.81 6.46 0.67 . .02 5.03 49.5 T75.5
15.vIII 7-29 O0.1m 7.08 7.04 6.98 0.04 1.10 L.t 3.60 99.1
10 I 5-27  0.1m 6.3¢ 5.99 -- ? 0.37 3.1 -— 44,0
<7 TIT B-27 0.1m 5.02 4,15 3.52 0.83 1.50 3.08 101, 162,
& II1 6-27 0.lm 6.92 6.77 6.69 0.15 0.23% 2.08 27.0 41.3
o orIIT 6-27  2.0m 7.01 6,96 6.80.0.11 1.21 1.68 26.0 288.

(LiX T7-29 e.1m 5.51 6.41 6.30 0.10 0.21 2.92 13.0 27.
T-1x 7-29 Deck 6.49 6.7 6.30.0.12 0.19 2.92 15.4 24,
7-IX 9-28 0.1m 6.66 6,47 6.32 0.19 0.34 1.62 36.9 66.

©15.TIx 4-27 0.1m 5.97 6.C4 5.90 - .07 0.14 1.92 -13.5 27.
15.IX 4-27 0.5m 5.98 6.09 5.72 -.01 0.27 1.8% - 2.18 55,
20-IX 11-29 O0.1m 7.90 7.77 7.7% .13 0.16 2.42 20.1 24,
20-Ix 11-29 Dpeck 7.93 T7.77 7.56 .16 0.37 2.4b2 24.8 57,
20-Ix 11-29 1.9m 7.76 7.63 T.42 .13 0.34 2.17 22.4 58,

1.-X 2.4 0.lm 9.10 10.40 8.49-1.30 1.91 2.38 205. 301.
1-X 4y_27 0.25m12,76 13.16 12.70- .40 0.46 1.18-127. 147,
X . . . .

1-X 4_27 0.25m13.04% 13.16 11.92.. .12 1.2k 1.18 - 38.1 394,
1-x 4.27 %2 12,90 13.16 12.3%1 -.59 1.26 1.18-187. 401.
16-x  9-28 0%3m  9.44 8.72  8.55 0.72 0.89  5.25 51.4 63.6
16-x 9-28 1.3m 8.95 8.62 8.59 0.33 0.36 5.00 24.8 27.0
16-x 9-28 2.3m 8.25 7.79 7.30 0.46 0.95 4.8% 35.9 73.4

: b {p) . _
29_x% 10=29 0.5m 8.98 7.94 8.45 1.04 0.53 4,25 91.8 ?
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FIELD ESTIMATES OF PLANKTON PRIMARY PRODUCTIVITY (Cont'd)

Tot.OpChanges

Eicpos.-mgoc/m B/hrn

Treat-
Date Sta., nent ILite. Init. Dark Net Gross Time Net Gross
29- X 10-29 1.5m 8.88 8.11 8.50 0.77 0.%38 4.00 72.0 ?
29- X 10-29 2.5m 9.29 8.01 7.92 1.28 1.37 3.75 128. 137,
- Xpmean : :
15-XI 4-27 C.lm 9.56 10.51 9.42 -0.95 0.14 2.67-1%3, 19.6
o X of 2 '
24~XI_ 4-27 0.2m 8.89 9.28 8.96 0.0 -0.,07 3.50 0.0 - .C01
18.XIT 8-26 Deck 12.29 12.15 12.20 O.14 0.09 5.17 1C.3 6.6
Sur- '
3 face
L 5-27 zii 16.78 16.29 16.45 0.16 0.49  6.42 . 9.4 28.7
Sub- '
Ice .
-1 5-27 X2 16.53 16.29 16.37 0.07 0.24  6.42 4.1 14.0
T-II 5-32 X3 11.17 10.16 10.11 1,01 1.06 5.0 75.7 79.7.
: < o ' :
-IT 9-28 "3 12.82 12.81 12.7% 0.19 35.30 1.2 21.5

0.01



THE QUALITATIVE AND QUANTITATIVE ANALYSIS OF

THE BENTHIC FLORA AND FAUNA OF BARNEGAT BAY

BEFORE AND AFTER THE ONSET OF THERMAL ADDITION

Sixth Progress Report

June 1, 1970

Robert E. Loveland, Department of Zoology
Edwin T. Moul, Department of Botany

with the assistance of Kent Mountford, Phillip

Sandine, Donna Busch, Edward Cohen, Nancy Kirk,
Marsha Moskowitz, and Charles Messing.

Rutgef‘s University, New Brunswick, New Jersey



Ictroduct&gg'

™e principle purpcae ¢f the ocurrenat repctrs 13 to dbring

the reviewer up o daie on ths swsats oF 1289, 2o slaborais
pressntation of reaw data will bes atlempted ap 4 the past,
instead thic 4a%z 13 baing otored in ihw Depari:ent of 2oclogy
&t Rutge™s Unlwersitly zad @11] be mede uvailabls on requesgt,
¥e will agstempt in this repert €0 review ths gsaicral 1mplicde
“ions of our date and o oubtiing our inrtentions Tor fulure
work in Barnegnt Bay. or ths firet time &uring this study,
o huve begun very critiexl] anaiyeia o? the 4dats utilizing the
tgchniquees of stntiatics ‘and computer eclense, nforturately,
enalyais of data 1e a vien coneaxdng task ard w21 undeoubtedly
reveist thicugheut the gunewyr., Y& rnow aaws e vasuw of workars
vho have been abis ta cc-srdinate thair &flaste ‘o & very oo
strustire vay, Walls sach nerson 2ay ¥ Ipeoir! :kily intere
egtad in ons emull ThAxd ol the work, essh 12 IUNRLANTlY ooies
pnunlealing with the other nésple lnvoiwd alnce ws all shorg
tha esame labomRiary.

~ Sope generalliations ragerding this projesat sar bs pads.
In 1869 ws had almest & complets turn-gver of ueraonnel; muss
of the assigtanse Jolirned ug with 1ittle or nd wreovious sxpap-
ience. Howaver, & Qiffsrwrned in attituds alar wias introduced,
We have besoms much zosd soncorisd with accucscey and intorpre-
tation of dnty &6 w81l as careful plenning. Thug, althouvgh it
nay speear that w have dond gumantltatively L24: than in pro=-
rious years, w& am™ mush xore gonflident in our namnling tsch-

mques and ladorstory anaivels., ¥a havye focuzs? on Tive regions .

of the bay foy zampling atstions: 1.) Forked Kiver at Routls 9;
2.) Forked Rivey ¥Meuth; 3,.) Stout's Crsek Koush; 4,) Oyatsr
Sreek Mouth; &rd 8.7 Ojsder Oreek at Houvwe 9. Fiu additicn gtoe -
tionas have besn taken From other regloitg of the hay, w8 well ag
fmop within the counfinag of the genercting plai fitself, During

1962, wo mude 17 orulisis ror dbenthlis Ilnvertebrifas alore «nd hawy

sampled all months e6xuant fanvary, April and &ol.

Ovsr 120 benthic sansiee werys analyeed for invertebrales,
Ad4s tional oruises ani gumiples wsre nale ror cle plankton, ben-
$hic aigee and produstiviiy studize, 3Shie study han sontinuved
grinterrupted sinoe Juns of 1955, ¥ith 7 additicnel cruiees
osing sade through ¥ay 1570. It is our hope that thie proisct
#3111 continue for At l1¢mrs% OND mCere Yoapewstn that end wh av¢
reGuaaving suprlenanteiry fuds for summeyr 1670 wnd for addiiione
23 fands for one sore ysay, Busb & pripceal 1a Yo e subaiicwd
% the Jeirnt Invonclpguiesy Coomitie? preserntliy.



Publioations 8&nd Presenistionss

Loveland, R.E., OGordon Fendler anl Gary Houkimk, 1949
Bow records of nudibranshe from Mew Jewkey. Ths Veliger
1i(eds ard-g20, |

Loveland, 7.2, and David 8.E. Ohu, 10866, stgwn oCT-
susption =ad water movemest in Wnn mnﬂm a, Cop~
paretive Blochemistry waf Fhysi o

Taylor, Jongthan B., Edwin ¥, Mou &M m e,', Loveland, 1269.
MYow records and rere btanthlo merirs 2:igeo fiom Yew Jersay,
Bulletin of the Terrey Botanical Club Tol. Q‘h«;'x BPR=ETE,

Loveland, R.E. ani J.8, Wheser. 184D, E“actmphyaimogn
1321 and huwlogiwx a7ided08 9Ff @ she20OFOWOVIEE S8 the (o

tenna of Ounleouy %)%., the ovsenm pillibag. Ty Bllewuis (®.J.
Aoed, Bcl]) L4(a~2): 88,

Dr. R.E. LOWI1aRs a:tanied Sus ASAD Meet::: £ in Bia%en in
Degaamber and wosntly dsliversd & papar &% s Vadwwrsity of
Deleware, Mr, ¥, Cobexn and Di. Loweinvd gavod + laing 168y 0a
Codiun at e B.J. Acnrdsmy of Uolsmeza Whis Foving.




Parenonnel:

¥r, Phillip Y. &crdins has Joined sour picject and will bo
primarily wonserned witn the f18id optratlon,  His principle
interest in rescarch 43 prductivity in plan<ton populations,
Via hse bBeen sampling the wetse Ain ard arcund tig area of ths
gorerating statioson through the kind parmiesic of Mr, B.i,
Johangen of ths Jerssy Zonital Fower and Li-t €a,

¥lea Naasy Kirkx, an undergreauate 23 Dosilass, hss Lesn
rosporgibhle Torx uortins and tabuleting agen : 1denttf1e froa
gamplce, Si9 has been alee analysing Yoo
. Mr. Edwmrﬂ Coher, an urndergraduais “HRC
hes een studying the eflfests of aemeraaurA & *ho Py 4 uctth
ity of Codium rregi]& By aae recant’y Loen #. cupted Lo the
Uspertming of Desmnography &b the Unlwersity »F Wenkingion.

Mrs, Maprsha MaELMW1»J5 FogTRduels a3ady: v §a the Dwparie
ANt of Zoology at Rusgern, hag besn 2cunduct’ . & cpiticel
guryey ol the &iversity of bsnthio invertehse i a fros e peine-
Clplis atudy arsss oF the bRy, Ky principio La.tarest is in ths
statlatices of diversity,

Mr. Charisa Wsesirg, an undosgradicale 1,4 futgers Solloege,
hee been studying the slzs-fregqueney disiributlon of HMulllnia
thrcughout thks bay, My bas recently been enreinted to &n NIP
Spraquats Fellswsilp =t the Umtwerolvy 27 Mierd, E

Ir., R.B. Loevelaad apent thvae ds7e in B4, Psteris Feapital
for gurgery o2 his melod whieh sasulitod from on injury dus to
an aceldent on tae /,7Y. Ciigs last Full.

¥r, Rrank Phiilipe 2e¢ now teaching &t i Hnivsrui 7 of
Jegkeonvilles in Jeckaoneliles, Flortde, :




Budget: | o E | b

Expsnsts Tor thais profuet havs Loen aTeads iiy mczwwl;’ag.
Two e&eSnF OANR wconuny Pop thies 1) sz Rith.onny ether soononle
gndsawnr, 1oflaiionewy Lusivoges at &ll Lowwis nonebani iy
‘reducssy WhLE puronging powssy of gup “4‘79'1;'@5"-&“;‘ 2 we oy hod o
Mly Bore &nd moye on cuesw 3EboE Lo 2vr | 1 ol ouyr dote
aoguisition, "’mmlatﬁm and astlrels aow se 1R eagavd te
thiz laes polod, e dkve fousst shed apy avs
besoas et An thely conlribtutlen ¢ thss
oonpontratee s wrey area ol srfezvour. . Thuo
bading 1a sl tipnsel poople &9 adrh on wwbﬁ& g
ercjeet. Boge of theos psepls have wou
rdward vhatgaosvy; othershhawe b@rw PR
W2 haws fouad thuu in avder Lo perloie
ROW aperavs, W nava had Ip edd poosie
s anticipats thaet unlises s 2o mép
far the month of hugvﬁ% amr Fondi ag
4a July. The azsunt of il hﬂ*%i?%&ﬁﬁﬁ
gomparison %o tha peturn ol ihe Lorees LR ?t"‘-’s'i?.%i'??i‘}‘ BiaRg
an additicnal R3¢ Kk:fn ALY sevel any Lrata for
proisat through 3% Loguat 1@70.  Te pen . shevs ! -:--#t:, {1‘_.“’1}"
submit & gepera ,;n anadl Se who
Purds for shis woiricd.

LU RGN QR u‘:lf:f
nerleet 4Ff he (or sha)
7 have hed 1o
SEDSCta 5l Y

a0 Tisrnsiad _

e Gfma Iotow tunhg,
el whl ol w3

?x Pyt sm QPR

£ Jm' #0Fs YE B
T ks B B oW

- Ths fellsdng Seule indloiloe
shrongh 1 Juae 1520

Ites B sﬁr:;
Bulipy TEONY A ABEY (OB
Egul pesns Sl ia(‘) x ; « JHF GO
Suppilse T S RPEA IS HEA LT
Operating szponuss _ 33{.,. o WL G0
Besesreh TYs29l L aEn0h - .64
Fubliocstions 280,60 - %, 25

o* A w Er 3
$504,00 *

£3 178@ 22

oot TR EACRE 158
e ‘0“ :.1

® thess FIgurss ar? Shose of R
this proftss; bowerse, 38 smmis s
Rezonroh ard Contraaste 3790 o 27 Dk
4iffoyent, and are, ln SEBRTES, Lusg
- prebadly have, theveloys, xi-et: - ‘*L-:e:,fx \
aot reflest outaiaudsrd ma“ PR

,??'{5.; ’i:?:.‘
Fn~w Lt doan
: gRiRy W.’hﬁ &




T. Plowkion:

Intggduction

Much of our previocus effort studylng the plankiten of Barnogat
Bay hss besn dirested toward finding som &oasonbbﬁf stable indicator
of change as well e£8 obtaiuing &ome understanding of the 3ysten
as it operates., Thias has required a rather b oad couronch and haa
not mst with faver in-all guartsrs.

Mring the pegt yoar a great deal of additional aflfert haw
bean invested studj*ng chloraphyll encentrationa, seimary produation,
and reapiration gsacclated with changes in the pminkrona 1A
potential rcle of some compenent populabions 15 ere, . ing. Hpecles
compasition was shown in ths March, 1669 revort te sxaibit sow
regular patterns of d ange with the scisoni. oW . apecic: nave
regularly dominated ths ph nibon &t relatively -rTediuiable intirvals
and aspear to signal norrel zeascw I 3nifta. The &, 3aranco and
disapHearance of theﬁe crganisms e 3 now bdssn anssol
-changes in the quzntity and productivity cif the p;«r,uoq con Uﬁ;tyo

Summa*y of overations

During the year Maroh, 1969 through Pelwuory, '270 the following
- field onerations were carried out in connection witle sha plankton
SUIVSye

Number of erulse3¢ecsccoeveovencsvwnsocenc 21
Numbar of transect statioNBecescsccsesovs 105
Total stations ind uding canalsecccssessce 11
Phytoplankton serploSscsesvsssccsesnvoans 15
Zooplankton BampleSesceecieaviocorsiornene 0
Chilorophyll desterminationDBecovecoceecic-s

R/Y Boroe opérational NOUrSaes..ocesscsnas

~

-

4
.

MO O

- f\’ -

. Five regular atations sre worke¢ on each crulce, 'They ars
spaced 1700 to 2200 meters apart on a North-.outh ansect 7.9
xilowate*a in:length. sStaticas off Porlad Hiver ard ofl Oystor

roeic are replicated ccm»letoly on each cruisse to cutain astinites
of sampling yaria bility within station. @ho PH&QJV’]& agorazate
o so7enty replicale determinations for ench major wi,slogical
wersmater (Zooplankton density, phytoplan.stoen cell counts, cnloro~
phyll, reapiration, gros: and nat photasvnr:-qia) permits a fair
estimate of the confidence iaterval about single deter:iinations.

. The transect ig run within a fracrion of ihe tidal cyecle,
usually about three hours, to limi% the efiacts cof uv"nnnge, ard
alternstely from the North cr 3oudh to minirmize t'e» bilas Lrou sample
incuzation differences. No systematic ofiects havs yof been wstects d
from thass sources with the roesible sxcerbtion that pross ;“nﬂ wtion
may %tand to be higher near ebb tide dur;nr tia swoner, Thia ia consis-
tent with ocur ovse”tntton that fLhe higq wawuq#t :“ﬁ*io“ Py B

‘ans B"““"" 1 Famd me Taes Ve aaem By f e Plvey v EER "-‘_7‘.'--": iR
. .

Eroa dntol e o



Fpoductivity studies:

Primexy producticn end plankton respfration Loas been estimated

wsing thy light a nd dark czyzen bottls methed, witn ox)rosure zmde
¢t axmbient light inteneity. Our previgus xpa:iqn & with vandelism
éictates shipboard incubation of the sanprlesz 1n a ;mk undar aboub
140 decimaters of watsr, sporoximsting ths uC“lv}ip. 2 of collsctiomy
Esplicate detar"xinatiﬁnn gaggedt 8 stendaxd evvor Jor gross piro-

dastion aeppreximating ® 2C mg Op.r J.h.v"" and a 9F f’ corfidence
irtecval epproximating + 30 mg 2.8~ 3.one=) - dress ,-'.,-.ctosyntha:sia
hes nsen mova werialis off Oyste™ Cwesck ( %4 36.i.0-

£}

Proliminary cassgsment of thoaes dsta
to digtinguizh relstively ednais sent LIfTersne
ba:ssd uson produetivity. If o3 relation:z 05
alg: u*“cantly, we ghouad aseX associn Yions o sraanonding snvlm ne
mer:-al differsnose. T dilfsranses zaown in s 0 wrs wlth «
few axceptions, not signifizent at &he 95¢ a7l v theilr o nsistent
appsarance would gosm Lo me: ~aation, U Aa
guessionatls vheiher ire siiond » of sizailllicanse
in s bighly vaciabls aftuaiilona au:wr e

NS y )\p a\\_] a
e " a tl ING
i '.-.t._1t10.js changes

sonstrioned on
‘g8 B oand i
fooarl B1da,

] Wi Lo
ralon s

Hydrcgraphic @ s Pekan from auli
eaca dyte indimm ¢ thal the Jouthern °;_:=.
are gensrally: qcutc siratifiof, pargicul
Mix'ng of the bostom watoer Wit upper & ¥iia i
eleints salinity at tne awwiaur &% ws.u.,. aed b
a33: 0ianed, without the .f.md.ira\:i GF osaneuling
grous production,

LTt s dper once I

Ths x¥sle of Nanncshdoris sLomnuss

— Fe N wm—B. S

In 1969 thiere wis a pJ*saéue;sti.vit‘.:r
may, m 26ll nunbazrlde Thi  unmmer prod
hee 10w beesn doocwnd t2d fom § r**‘we Lo

Bio-as of this Mlercihybe ?u'e ) '*L-
M o

polliticn by Kyshar, 1984 &l Ryvhes
duri g the 2un .y months ‘:;'.:*:5' Fax 7

scunsa for danncebiorig and i*‘ is %
C,.-,a.‘,--_\-"_n, !'.&V !i} the morah - 3
4 proliminary exporamani wos *ﬁdfj an Ll
linlkore taken from Basitan Bay vy © R,;‘,r!_-
prodoction wndss constant Iight {es 157
alone o tarperabure gradisant at 253
"'uurl., t = 3 of & G.L.a\"‘f.i agallabs Lrome
A

Jogic i upply olons) sinzilam Vo ons

l
)
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Jo.

A psxrtial light-tsmperature responss surface was run with this ‘
organism and indiocated 8:1. optimmm at or below 160 (, dapression of
photoaynthesis at 26-28YC end negativs production at 314 38 Ce

. Diversity:

Phytoplankton 4l versity was estimated urinpg “he average numbe
af cells and average number of apecies recordsd duxing snumsration
on each & te. The relatiornship; : :

N
. S = a.logg(l = =}
wat employed according to & grephical method publ. shsd by Lewis and
Taylor, 1967. without including Ha.mochior,.s eounity, there is a
alight tendancy for phytonlankton diversity to dec. waae during the
surmer, (The effect on diversity »f juclnﬂi,-ﬂ darvesnlerds is
shown in Fig, &)

Plankton raspiraticns

There is a summer ineresse in bk nkiim voespirition mesnured
by daric bottla~initial difrferences which unay be susnciated wisth
changes in seraonal temparaturs patterns. Jhe incriase in vepr iability
during winter seems quite clearly asscclatad with sirong salinity
atress when virtually {resh water runoff undzrliaes noavy icoe covere
Only limited .ixing occurs but plankton disztoms awest inte this : .
situation are cowvered with largs clustera cf tacterla., Japles
taken from th.is la'{er had apa-u’-ont respirstiors of fron 1395 to
1136 ng Y2em~3.hr- Flge Ly showe ths obsorwsi patierne

Chlcrophyll u:

Chlorophyll deterninations were replicated +¢ &lmost &ll
atations throughout the yoar following the reoommsniationa of
Strickland and Parsona, 19408. Th? Y53 wmmt obtiinsd among repnlicates
wag of the order of 0O, 5 1.5 ug.? The pastarn of clixstr-ihu’cton in
shovn in g, 5. Naximum values wera observed du.‘io,; the winteor-
scring blooms dominated by Thalassicsira nordonskioldl and Detonmla
coril'sxrvacea. Those speeiea sonstituts the cors or 1 distim:..l*'
colcdwater Ifloras. Thers 13 a2 sescondary chlovephril raximum in o muoa

asscooclated with veuk ocwll numbers anr‘ percicularly, with the de-
velopment of Nannochloriss

Throughout much of the ysar Qystsr Oresk uprarently contri-
butsd chlorophyll %o the bay. This sontribunion r2: mxim 1 in Jady
srd  coincided with the bhi p,mut" chaorvad Nrriochloris scuntse This
contribution may not be present during a ncrel winter situstion
when the bulk of chorophyll appars'ztly coern 5 Srom -ualuesiouira
which soems more suecessful in higher seliuity couazftal » water.
It & conceivadle that ixlgher produesivity crnt e¢hlorolnryll ’

oat.mates assocliated with’ bystor Craak could na &us To uvrganio
pol$utiox";31 facte or simnle sztrnphma..; orn, rither than any thsrmal
effo0t8."This is espscialliy firuz in 1light of ths it that %o 2

gern rsratir\g r‘a.xt-. *’ld rot 3-\3 ta B0 :u,th&&c WL gromuil Droesber
-of 1949, Additionsl ‘Pi'“l"’ prax oc‘.;«.zt,..f.d,:r 3hudi oz rwa basn onductsd
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at the intake-outfall on the praoperty of the gensrating plant and
downstream on both Forled River and Cyster Jreek. “ipht experiments
pérformed betwsen December f69 and March !'70 indicate that the net
productivity of rForked River was, on an a¥arage, twice a8 high as
net productivity in Oyster Creck (0.24 nls 03/1iteribr; v8s Ca1)
mls C2/liter/hir., respsctivsly). Raspiration’rates Ifor both rorked
River and Oyster Craelt plankton was, on the sverage, the sa.e.

- In addition, a study of mortalisy of conencis was conducted

on 31 Maren 1970 Quantitative samples of water fron sorksd River
(50 ¢} and Oyster Cresk {139C), (both samslas taken =%t Route /9
bridjie) were brought to the &k boratory withou? ciormigs in hemper ature o
Living and dead copencdz were counted. It was Lutently. fonnd

that the percertage dead ccrepods was highee for O7:i0T Jvres. than
: ¢ 5 o or “ . “

for orked Hiver (32.7% ws. 1;.9%, resrudeively). wa3 also

found that hydrozoan masdusss were generally maribu . alter puszing

through the gensrating staiion.

Chlorovhyll concentrzsicas aions Dermit a 9 1aple Lirss

approximation of primry predustion but the confiderie apsund sucn

sigpie predictions is not bigh for sevoral meszonz. . Alrst it complately

ignores the efiect o wvarying soley radiabticn.. Indisldwml estim tas

for eneryg income to sach produetivity sstimate o been nuenared

from pyranometer r-gords. 1In addition, thars apne e be mecius .

effects operbing. It 1o possible 2t this poinn 4 serregate, by

sye, subsets of nolnts reuvrasenting spe-iiiz nonul.tfong. o are

dealing ss well with experimental eprror in both th: doter.inatisa

chlorophyll andthe razsurenant 3 £ oxygen crsr. sz, ‘ness zourcss

ave bheen reanscnably wekl cuantillad ky rs.licovion:
Temperaturas ls certainly an important facter Lo mnediating ail

of these changss bub its role 18 always maskad by cenplicating

and interacting factors. BEven detailed inspeciticn rod disseciion

of our dgta reveals cnly genarelizatici®a. ~uaowlige ultipls regrsa-

slon techniques are psing tried to bsgin ss3cssing Jhe reiative reb s

off thiz3e perancitera., This technique 1s Car T JPNL 8 . AanaLes

and, we are cuite gware cof the assurptions which ba made, u nd

oucasionally violated, in fts anplicationa

o

Distinect, if sporadic, posteonasnilon
7 Decambor, 1359 cruiss wian & me&n =omdarnts
G.91° U, waa chbsarved between Forkel o
Fraguent down time at tie plant coupled wita
ch.leeinetion on an unkncwn schedtls raa Louds
specific eflscts on the natnral systes LT
ability to plan sanpliag ruwis dwelng
anc rathner sgecifie information on
racuired for any degrae oi iy e

[$)

; g gima.  The
T oncsoishent operation
s sanoduies ars



Forked River-Oyséer Creek Plankton Comparison

20 samples, each con#aining 10 mla, were counted. Only adults were counted. lMortality
vas defined ac no movemcnt or response of the copepod aftor being touched with a probe
three times. '

0.C.

F.R,
live Dead Live
9 5 15
13 4 19
25 7 10
31 2 24
15 4 26
16 4 7
17 2 13
3 5 25
18 -3 is
22 0 15 -
36 6 29
20 4 13
17 3 16
22 g 39
14 3 4%
20 5 33
38 6 31
32 6 18
18 4 16
45 0 26
N 20 20 20
X 52€ Q2 436
x> 20,260 528 11,27
x 26,30 4.60 21,45
£ 18,42 2.35 a ad
%% 539.27 5,52

g3.01

P

N

Ny g
mwuw'hﬂmwwsﬁqwzmmabug

<3

-1 P
A R
Y1\ O & N
by .
[

N
)

Y

o

2 5

. Torked River

total live 5206
total dead 92

total animals 618

mmgjmm

total live 435

total dds3
dead 212

“toial snirals 548

Oxiginad Conentiotion

Oyster Creok

85,11%
14,897

67,287

32,725 .

49,44 mimala/liter

6483 snimals/20O:is x 1600 mis in jar/100 i.

he X

51.84 aﬁimals/liter
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1I. DBenthioc Alges

Qualitative samples wera coliduted at nine statione
or a north-south transsct, starsing at 8toutts Creek and ending
4% Buoy O below ¥aretown. Samples from sach astsilon wers occl-
lected using a fpoacher® &redge Suring the menths of June, July,
lugust 8epteaber, Novemoer, February, Apitl ant ¥ay, Tha
samples were returned te holaan lavs for eortiing and 1dontificln-
~tion. Wet weight and dry wsight was determinad for esch apecles;
this data waa then convertsd to rslatlive or perzeutage dry weight.
A total of 38 samples have baen complatoly anrt:zd to date oy Dr.
£.7T. Youl, yisldiag only iV spsoley of henthic macro-algap" lecs
smphasis has been placsd on the spaller microscopis forma of epi-
phytes becauss of timg limitetionu. The deninrrnt species oon-
tinue %o De Jodium fragllis, Urva lactuss end frwoillaria gz
For each apeCies, UACUIALIONG NEWE DEON. mily o XHEV?QTEtféa
abundance through time and atation, In sBdditlon, dlvereity in-

dices have bren compuisd 7oF sach SARDIY. :Tke 3ndex varigg Cram
0,307 (August, off mouvh of Forked River) we 1.¥YD% (June, at '
Buoy F, Farstown), We 3ié pregently poriorslas an aualyadq of

varliance % ses 10 theprs et any sigrni ficeat chn Tha
iversity of bhenthle zlgas From astaticn to a‘ or tream

‘we hava found
of Aigal srvecise
fuld fyspiis has

£ DB NCW besn .

time to time in Bapnegrnt ¥2Y. Senar&liy
no large differenceg in the abundance BE
Tor 1968 in comparigosn L0 previous yeavs.
continued to spread in & gsouthevrly dirvgiiern
recoirded for Brant Besch. For scae unknnwn voctuon Codlun bas
ya ¢ Lo appear in &ny other catuary of Few Jesgry, to the wLest
of cur knewladgs., We have epent & coneldexa®iz &aount of o
thig past yosur studyinzg the thermsl eifects ¢o Hvoduciiviiy in
Codlum fragile in vur laboretory. Sapplies of . fragile wisra
collscted in Barneget Zay during ths Fall of 184D and oultured
in our Instant Ocoan at 11-33’0 @t & :&linity ~F 3RY De to =
pinations of Qop wers wasa at Temperatires roagiag froxr 4-40"C,
oxygen dez erminationa wers performed uLlng i thzvpeamﬁ Bey
Institute modifioation of the gtunisrd Wirkicy Hethod., Nog

productivity increases Yor Sedlus from 4%to R 0. where Lt )

reaches 1%8 peak; 1t %than ﬁaofﬂaeﬂﬁ &V Mmgher Laaparatursa,

#ith lethalisy ocourring &t 407C.. Farnﬁfalﬁfn sontlinue to
incresse until 4., It i wnroposné that we asntinus i1iaiz study
of Codlium usirg the same thermal asvizs, hutl we will now alterw
the galinity. In this way, ®8 hopa t¢ gener:iac A TespsNgs osur-
tace for ggdigg for ti@ noyoil ranga of fsmporasure and 88lin=
ity round in rrzgat Bay.
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Ne ¢ productivity and resplration of Codium fragile.
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II_I. enthic Invertetrutes

"We have been incraesingly awnre of ts problem of
qaant fying mocurately “he benthisc pepulsticna o? inverie-
trate:, Therefors, soms effort was male to correlate the
volume and ares of anmple otitalaeld frem singis Ponar dredge
rauls 11 th the type cf sediment founi, A8 would ba expectiad,
there {g a great amount of variance in aollsciing efficlency
by the “cner for hard esandy sedimants, #ish desreasing var-
lance i1 "e11ty” sedimsnta. & thor ouwn.a“uﬂv wos made of %he
cellootirg efficiency of the Ponar by Mr. Philiips in Juns of
1968, hcsaver, the details of hlg study reve not yet been made
gval1labl: e cur group., #¢ will evunivally W &ble Lo cetimote
the actu:l 8ige of every sample talen eiaese ,juir: 1963, sinaes
we have :outinely analviad tho selimenta for .vory gr’mols waken,
At the mcment, 8l) cf our data on ‘an*“lﬂ invssiehrates 19 89X~
rressed «s or;anisﬂa pey Ponar (ROIMPYY, e Love routl:ialy
mexsured the faliowing t"arumtzw "“tﬁ of eves=y sawples  pumbar
of Ponar hauls, eationted sigs of sawole in 1, volume of
sanplo (e‘caalons,}p aet weight of soriel su itotel and
individual epecies), dry wr*ghs mf SRS o {total ead
individual epsnica g, numbay of wpesliee 11 same-
vle, perceirtageo conirivution =¥ £au tha eaupls,
averags divarelty of the samgie ! Hrereity of
the sample (¥ max§o In 24dition Aegeral have heer
ginglsld cutl for mosv dazailed £ Ty . nde the Lra dome
ing&nte in tie bay, Pecuinariz oid Mull! '

We hLav: obax@c?a*izs%"hd webnel ¥ thie ney by
the dominan! gpecles preaant for t - Ty 1 interrceting
to note the' the areag sround Houls € on Forkol River &rd Oretar
Creek ahow't:e grenteast changds in Venthliy invws eb ratesa, Al-
though a0 invertebratos wore collasteld at gt pilacd during
ths early phiee of thia atudy, beuinie V$fmu')J 28 ars pouw
Tinely collected for thuse srsss, & ",n_ﬂﬂhgn whiten we heve
dmzignated as *gilgantiss® arems Un nmve coouris. ai Forked
Hilver nesar Route B---upecimany of The olveivae :rvscles My iinis
tagen from thla area g sitreccdiarily lar s n gompariien
to other raclors cf tha b&r, Vo hsvse anciyze? 57 gaaples of
Mullilnls “rom Svout's {razk, Forzsd Rlvew ann  Laltsr CreeX; in

-each case 50 anlmals vsire randomiy chowsva At o aswsd foo beth
c18ngth and width, The mesnn sisce rangdd fros 2.0-T,0ma fop
Crater Cresk, J.0-3,lmu for Btovtin Troax and 2.3-2.8mm Tor
Ferked River. Purthermore, 1¢ appzavs (hat there lg & linwar
sorrelation beltween tihe wartanads Lo langth and Cha meRn Iangth
of the sample, Effecta of position within the “ay'qnd AasBach
of collectlion have yst e he ineiatad Ahothe Apnlvalde—-nos are
8imply qtcempt‘ry saarecter? o Sith aecum kj the individsal
populsations of b ulTjn-n frp thess wegplons of U0 bay,

o e

I




Beathie Invertebrates

R0.

.Pro¢ 1 July 1969 through 21 December 1969, fourteen cruises were iade on

Barnegst Bay covering in general,

Forked River--Light 4 to Boute 9 Bridge, Oyster

Creek-nght 3 to Route 9 Bridge. the area aurrounding Light l—Stout's Crcek, and

tho areas between the three lighta,

At each light and at Route 9 Bridge (Forked

River and QOy-ter Creok)-a tight grid was aampled in order to characterize each -

area sccording to dominan:'apoclen there.

in all, 110 qualitative and quantitative sarplea of benthic invertetrates

weye collected for analysia from 131 staticns cuvered during the fourtecn cruises.

Animalz edd<i t. the check list since the iast report ase e tus a obtusa (111),

Stylochus cllipticus {112}, and Triphore (perversa) mrroc.inc_ta (i13).

Dominant species ary presented here in crier of abundance or each area.

For lights 1, 3, 4, a 100 yard radius about each light defines ‘e sunpling area.

Route 9 Bridge (F.ad,)

Mulinin latesalis
Pectibarvia gouldii
Ampceliscg wacrocephala

tdght 30
rectionria pouldid
Yulinin lateralis
Apjellaeca mncrccephala

toute 9 Eridys (0.0 )

ghritnrooanupe karrisd
Mullinty lateralis and
Pectiraria ;cond.dlir and
anpel onen unerocernala
in Cgidae LU DO

vust off josad,niy aereies

Malinia lateralas
Plretinuria ~ouldii
retuna cernaliculata and
Mitvella luratas

F.R. Beach Club Bridge
ampelisca gncfocephain

Light 12

Ampelisca dacrocrphals
Feclinaria goulart
Mulinia lateralis

E. of Oyster Cracx “3r na

Mulinia latc r'alxu
Peetinaria mouidina
Amvoelirca macroc-eensla

Light 3

Malinia lzeraliy
Pectinsria gouldii
Hetusa canaliculata and

Mitrella lunata

_}(aj Cove

Pectinaria gouidii
¥uiinia lateralis

_idzht 4

Muliria lateralis
Fesrive sl goildy,
Hitmﬂ"n lungta and i>tusa

canaliculata
Bittium alter: ~tun

2& K Faring

Anpelicom wacrvoc phala
Muiln:a (et:alls

Cnight ammiloutls Creer

R PR AT 0 S ¥ Sile
fivetimarag ool
Letid'q cenaliculata
Turbensiila op.



21.

We are continuing our study of the relationship betwsen
the grain size c¢f tho Pmcfinaria tube &pd the graln sizo of
‘the surrounding sedimente., insuificlent analysie of the data
on this projJect prohibits definite consliusions.

Finally, we have performsd diversity cslculations for a
large number of bsnthic invertsbrate sanpliea., Gesnerslly
speaking, the diversity 1udex for sanclee taksn frow %he ares
around Oyster Creck tend to bs lower than conparable sampleg
for Forked River or 3toutl's Croek, We ere presantly atiempte
ing to use the diverelty index &8 thse mcet wc.urete method of
comparing sesples from Aiffzrént regions collocted av diyfer-
eat timea., If the diversity indezx proves to i noreally dis-
tributed we will unee Shis indexz e & criteric: o significxnce
in all of our gtatiocn comparigonsc. Bowes ol ine rasulte of
taess calculations follow on sevaratz cheats, ¥p have 3ino
listed the species of Invertebrates fouurd in :v59 on n separ-
ate a;meet (this 1iating inecludes the rorlod ¢l Januarg-Ysy
1969).
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Species collected from 1 July 1969 through 31 October 1969 fors

_Boute 9 Bridge (F.R.)
Ampelisca macrocephals
NMulinia lateralis
Pectinaria gouldii
Retusa canaliculatg

light 4 ;F‘.R. 2

fmpalisca macrocephala

- hnadara ovalie -

Balanus improviaus
Bittiun alternatua
Cre'pidula convexs
Cyathura pnlita
Dlopatra cuprea
Epitoneum rupiccla
Eupleura caudata
Glycera ascricans
Bydroides dianthus
lyonsia hyaiina
Maldanopsis elongats
Bembranipors
Karcenaria mercenaris
Kitrella lunata
¥alinia lateralis
¥ya arenaris
Neopanope texana
Foectinaria gouldii
Retusae canaliculata
Rhrithropanopeus hertisi
Solemya velum
Stylochus ellipticus
Tellina sgilis
Triphora oigrocincts
Turbogills ep.

Roufo 9 Bridge SO.C.}

Ampelisca aacruce
Kulinis laterslis
Pectinarmia gouldii
Barithropanopsus harrisi

lagnt 3 (0.c.)

Anpelisca macrocephrls
Angdarn ovalis

‘Balanus improvisus
‘Bittlum altexrnatum

Caliinectes vapidus
Cerianthus ameriranus
Clymenalla torquate
Crangei ceplemspinuaum
Cyathura puliita
Diopatyre cuprea
Epitenoum rupizola
Buploewrs ceudata
(ermaa gomme

Clyuers ssearicana
Srubis compte
Hydreides dianthus
Lysnoiz hyalina
Aembeanipors
Rrreena¥is nercsneris
Mitrells lunata
Malinie lsteralis
Kya exrsnaria

Hytilus edulis
Neopanops tezans
Puctingrie gouldii
Raotusa cgnaliculats
Ehrithropenopous harzied
Soleaya velum
Stylochus sllipiicus

- Tellina agilis

Tallina versicolorp
Turbonillie sp.
Uroaalpinx cinera
Toldia limatuls

Additional naw apecileg {rom Barnegat Bays

Actaon punctostrietus
Cyptis vitiata
Haminosa golitaria
Bagartia luoias
Thyons brisreus

Light 1 {S.C.)
Anpolisca macrocephala
Bittiuu alternatum
Cerianthus americanus

" Clymenells torquata

Cyathurs polite
Diopatra cupreg
Epitoneumr rupicola
Bupleurs caudata
Glycera anericgas
Hydroides digathus
Lyonaia hyslixa
Maccma %oate
¥aléaropuis elongata
Nembranivore
Mercunarizs worceparia
Mitreils Junata '
Mulinla laftorglis
Hya arensyia
Fazsaries obsolutus
Yactinarie goaldid
Retusa capuliculatas
Solemya velum '
Tolline agilis
Turboaills ap.



Benthic Invertebrates of Barnegat Bay-—— 1970

Phylum Mollusca
Clgss Gngtropodu

fnachis avars
Bittium alternatue
Busycon canpliculatu
(‘ratess pilata
Crepidula convexa
Crapidula formicate
Crepidula ploana
Bpitoneuwn rupiools
Bupleura caudata
fisnires solitaris
Mitrella lunata.
lahsarius obsoletus
Hassarius vibex
Polinicea duplicatus
Aetusa canaliculata
Retusse obtusa

- ‘Tyiphora nigrocincte
Turbonilla sp.
Urosalpinx cinevea

Phy tam Annelida
Class Po.ychaetss

Awphitrite ornata,
Cirratulis grandie
Llymoncila torquats
Ciymeuslls scnalis
Diopatra cuproa
Drilonersis wcoga
Glycera smevricana
Glysorg dibranchicia
Coniada maculata
Harmothos imbricats
Hydroides dianthus
jepidonotus squamstus
lamhrineris teauls
Ma:donopsis slongnta
Rarphysa senguinea
Fepthys Jnciaa

Bereis arenaceodonta
¥araiy pelagice
Naraio succinea
Haruls vipens
Yotomnitus loteroul
Pactiparie gouldii
Pists ciriststa
Pigsta palmete

@ Capliiolis

coplinie

Ciass Bivalvia:

Anadsrn ovalils
Ancals simplex
Znnls directus
Geuza germa.
Laevicerdiue mortoni
lLyonaia hyalina
Macona baltics
Macoxa tonta
Mercozaria merceanria
¥ulinie lateralis
Hys arenaria

Mytilus odulis
¥ucals proxima
Pacten irrcdians
Fotricola pholadiforwias
Pitar sorvhmma
Solezys velina
Trgslus divisus
Tellina aypilis
Mlling vezaicoior
Yoldis limetula

Aorev¥n ehalia
sehells niep~s
Savellny<a mus
Scolaoprs arai, =«
Sthe-aio-s L€
Lthen2lsag D

ol
Jeylurivses ¢rroosa

26.



, Phylum Arthropoda

Class Crustaces:

- Ampelisca macrocephala
Ampithoidae .
Balanus balanoides
Balanus improvisus
Callinectes sapidus

Cellipallene breviroastris -

Cancer irrvratus
Ceprella geonmetrica
Caprella linearis
Carcinus meanas
Crangon septemspinosus
Cyathura polita
Edotea triloba
Lrichonglla atienuata
Erickonella filiformis
Eurypgnopeua depresaus
Grubia compta '

Phylum Echinodermatis
Clase Amtercideat

Asterias forbesii
Aatorias vulgaris

‘hylun Porifera

Ciiona celats .
Balichondria bowerbaniki
Mierociona prolifera

Phylun Cnidaria

. Campanularidse
Cerianthus americanus
Hzloclava producta
Bvdractinia echinata
Mztridiuaw senile
Obelin ap.

Pennaria tiarella
Tuabulgria crocea

27.

Hetaromysis forwoss
Hippolyte sostericolor
Idotea balthida
Iibinia emarginata
Limalus polyphemus
Yecnysls americana
Heopenope texana
Ovalipes ocellatus -
Oxyurostylis emithi
Pagurus longicarpus
Pagurus pollicaris

" Palaemonetes wulgaris

- Rhithropanopeus hertle:

Clasy Bolothurcidos:
leptosyuaptsa inhaayanzy

Hiscelianeous

Exnthia op,

Batryllus cohilogsari
Buguls turrita
Yenbreldera
Bembranipora

Molzule manbatteasis
Sscecoglossus Frowalievr,ikid
Sagitte eiegans
Stylochus ellipticua



IV. Hydrography

Routine hydrographlo:-&naiysds have teen performed
throughout the yesr, TInége incluwde nmeasurectnts of temper
ature, salinity ani extinction coeflficient pt avery ptation,
Primary emphasia hag been placed on scdizent snalysle 6ince
1t 48 our opinion that biologlcal samplen (caxoictlally hentils
invertebrates) cannot he compared unless the snslinmentis si@
knicwn. Spsacific points within each rzgion 2:t s¢ highly
variable in their sediment composition, the? we are plaling
more emrlhiagsls on the neture of the suuvatiate ruiher {han A
point in space, Thus, we Tind 3t difricult to Jompare uny
blological parameter {popuiation size, specles 1188, Zic~
- meag, diversitly, &TC, ) unlesa we £lao xrow thvi the saunles
came Iyrom similar sediment typss, Fouv cxamnie. 10 Alverslty
indices are 1isted by regzion, theres areny %o Vo 11tL19 core
rélaticn fron ganple o aemple; i€, hGwevdy Vo ocompars
diversity indicee for sewples fro. sinllax oo iirent typas,
gorralntions bdesone moye obwisuvs, Preliolne. s compartscng of
79 aediment sxnyles suslyzad for 1985 (dry -7 .ving thsouzgh
standard npaghea cf tie 62,4 = 20004 varge; rnoly Tew dlfTemences
in gediment type in comparlaocn (o pixviaus o0 YA, A notives
arle differencs, howewer, has cocaristl Yliu Y. i27lon near
Route 9 for botn Forked River and Oyster (ro AT boih
plazea, and egpecially in QOyster Oreek, scouiiv i D7 the nigh
velocity cf pumped water hng xremoved vost oif o8 finer gad-
imonte, leaving cnly ths sands and pdall graviid,

No attempt i1s msde tn this Pepori To 71:. &1l cf e hy~
drograpnic date points, They are avallavle =1 12gueat and
are being coupiled aiong widh pydrographis daws rfor other
peopie working on thls proj)eot. +« grapn of Lrroperature dlees
tribution for 1969 follovwe. '
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30.

V. Concluding remarks:

For the firgt ¢tim¢ during tnis nroject we have been

-able to routinely colisct from stations 'in the ntudy ares for
every month of the year. Wo sare pregsontly on & ten-day echel-
ule for pienkton studiss ard a seven-day achud: " é for benthis
invertebrates., We also feel more secure in thn accurany of
our data and in our ability to typify ab area of the bay. Une.
~ fortunately, there are variables ia our work =Mii2h w@ ars une
~able to assegs; thegs 1nclude currantz, atagy o tide, huck-
ground organioc pollutien, effect of low soncernteations ¢
chlerine in the water, and =ediation. Ouy prlaisyry oklcetiva
is 8t11)l %o characterisa the atudy arsa so thnroughly thet as
will be atle to detect large chenges in Lhe coxncaliion ond
abundance of marine orgarnisms mith chences 1o Cnaideruluic
regines, Hopafuliy, cur teshnigue will bLe refined to thw
polnt whers subile ghetpges will aieo he deteci.d by sinil
analyesls., We can mske predicticons reparding Lhe naturs o
benthic flora and fauna 1n tha gtudy ervea fro wofmaon 10
son; however, the crpuniems Wwill Siwk)asx oo subjicted Lo 1
- al wvariations. Ve a3 hepeful that relative cuoraouraments, like
diversity, will be lesa infivencsed 5y ~atural 7:riation Y=
-mor?a reanonsivs o majoyr changes 4. tin biota,




