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Proposal 

Selected Biological Baselines Studies on the Outer Continental Shelf 
I 

of the Middle Atlantic Bight 

I. Introduction 

Our rational recognition of the ext!emely adverse socio-economic impacts 
of the recently developed but increasing constraints upon our supplies of 
inexpensive liquid fossil fuels has generated an enormous pressure to 
develop alternative energy sources or to develop to the utmost all domestic 
sources of liqu.id fossil fuels. This latter effort has led to a greatly 
increased intere~t in the development and utilization of offsp-ore oil 
resources. muong such resources are those thought to exist beneath the 
oceanic waters of the Middle Atlantic Bight (MAB) and specifically in the 
Baltimore Canyon Trough (BCT) of the outer continental shelf (OCS). This 
area, organized and managed by the Federal Government's Bureau of Land 
Hanagement (BLM) is being offered to entrepreneus, on a lease basis, for 
development. An ancillary and continuing responsibility developing upon 
ELM is that of protecting the quality of'tpe oceanic "laters, and habitat, 
the health of the indigenous living marine resources and aesthetic ap:peal 
of the contingent shoreline.' A prerequisite f~r such protective,activities 
is the attainmen't of 'pre-drilling baselines as to the present quality of 
the marine environment and of the indigenous marine resources. The Middle 
Atlantic Fisheries Service, NOAA, is, by virtue of its location and its 
history of resource- and habi,tat-oriented research, uniquely fitted for 
participation in the necessary research. 

II. Structure of Proposal 

The proposal, involving several disciplines and str:uctured around the 
existing VIMS contract, as known.to us, is arrang~d in a,series of Tasks 
and Subtasks, each prioritized and cos ted out. 'rask numbering continues 
as in the original Work Estimate submissions in order to achieve continuity 
of thinking, to facilitate comparisons between the several submissions and 
to ensure against misunderstandings. Therefore: 

Task #1 
Task #2 

Deferred 
Deferred 

Task #3 Historical Fisheries/Ichth30plankton/Shellfish Data 
Subtask #1 Historical Trawl Survey Data and Analysis 

" ---#-2. Historical Recreational/Commercial Fisheries 

" 
" 

#3 
ft4 

Interactions and Analysis 
Historical Ichthyoplankton Data and Analysis 
Historical Ocean Shellfish Data and Analysis 

"'_ I 
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Task #4 Historical and Contemporary Zooplankton and Neuston Data 
Subtask #1 - Historical Zooplankton Analyses 

" #2 Historical Neuston Analyses 
" #3 lmnual Zooplankton Analyses 
" #4 Annual Neuston Analyses 
" #5 Role of Zooplankton.in the Mid-Atlantic Ecosystem 

Task #5 Contemporary Demersal Finfish/lchthyoplankton/Ocean Shellfish 
Survey 

Subtask #1 - Demersal Finfish Surveys 
#2 Ichthyoplankton Surveys 
#3 - Ocean Shellfish Surveys 

" 
" 
" #4 Biological/Sportfish Interactions 

Task #6 Historical Benthic Macrofaunal Data and Analyses 
Subtask #1 - 'r'otal New Jersey Coastal (NJC) and Bal ~imore 

" 
H 

" 
" 

Canyon Trough (BCT) Package 
#2 Reduced NJC and BCT Package 
#3 Much reduced NJC and BeT Package 
#4 - Red~ced NJC Package 
#5 Reduced BCT Package 

Task #7 Abnormali ties in oes Li vin,g Marine Resources 
Subtask #1 - Historical Records of Diseases and Abnormalities 

" #2 - Histopathological Survey~ 

III. Scope of Proposal 

This proposal, involving many scientific disciplines, is also classifiable 
as to time. Thus, in the case of Tasks 3 and 5, baselines data from 1965 
through 1978 will be available for ichthyoplankton, zooplankton, demersal 
finfishes and ocean shellfish; comprising for each very stable time-series­
oriented baselines against which fu·ture fluctuations in the abundance and 
distributions of these organisms can be interpreted. The proposed histo­
pathological studies will document the historic and contemporary incidence 
of diseases and parasitemias in the organisms indigenous to the OCS (BeT) 
study area. The proposed benthic macrofaunal studies will document the 
cOmTI1unity structures, species diversities and dominant species of the in­
shore waters of the entire New Jersey coast which is obviously at risk in 
the event of any major incident in the study area. Implicit in all of these 
proposals is (1) a massive effort in sophisticated, real-time computerized 
analysis of a very great amount of data, (2) a massive ocean-oriented vessel 
program, and (3) a massive program involving the sorting and species/ 
identification of several totally differen~ types of organisms. 

While the histor~a~ studies will deal mainly with development and analysis 
of existing raw samples and/or with the retrieval and analysis of existing 
data in the Center' s dat'a~banks, the contemporary work involves extensive 
ship-time. Thus, for Task #5, th~ Center will dedicate a total of 144 ship­
days ~f FRS Delaware II to this task during each year of the proposal;' this 
will represent, independent of the officers and crew, a total of 1152 man­
days of scientific effort at sea each year. The ichthyoplankton data and 
histopathological .data will .be developed by pig~lback operations on these 
trawl cruises. The duration of each task is stated in the task description. 

j -2-
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IV. Priorities among Tasks and Subtasks 

« 
The Center is convinted, in view of the widespread and intensive usage 
of the OCS (BCT) area by both co~ercial and sport fishermen, that the 
highest priorities for baselines studies should be accorded to Tasks 3 
and 5, as contained herein. Further, the Center believes that these 
tasks should be initiated immediately and'in full, in order to build, 
prior to drilling operations, the stable time-series baselines necessary 
for assured (70-80%) detection of damage to fish populations. To this 
end, the Center will, at its own expense, expand its assessment efforts 
in :Felated oceanic areas outside the OCS (BCT) area to bring its capability 
to detect changes in fish populations therin up from the 50% level, 
acceptable for assessment purposes, to the 70% level, deemed necessary 
for environmental studies. This special effort will extend BLM's ability 
to detect resource damage by hydrocarbons both within and outside the study 
area (see chart·# ). Two benefits accrue to BLM from this contribution: 
(1) regardless of where a petroleum-related incident may occur in the 
oceanic area from Block Island to Virginia, damage 'to the resource could 
be detected, and (2) data, gathered from this entire area on a bimonthly 
basis, on ich-thyoplankton', zooplankton, finfish, etc., would enable BLM 
to assess with the greater certainty th~ biological significance of 
localized incidents. 

Further, the Center is yonvinced that second priority should be given to 
Tasks 4 and 6 inasmuch as they directly measure the food supplies of the 
indigenous finfish resources of the Bight. Within Task #4, priorities 
should be given to Tasks #1 and 2 and they should be funded concurrently. 
Within Task #6, priority should be given to Subtask #1, inasmuch as it'is 
clear that BLM's currently contracted benthic studies are inadequate in 
intensity and in scope to yield useful baselines. 

Third priority should be given to Task #7 - solely because this originally 
was an unsolicited proposal. Nevertheless, we deem it essential that BLM's 
baselines studies include at least Subtask #1, in order to measure the 
historical evidence of the incidence of diseases and parasitemias in the 
living marine resources of the Middle Atlantic Bight. 

- -11-
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v. Baselines-oriented Research Tasks 

Task #3: Historical Fisheries/lchthyoplankton/Shellfish Data 

Subtask #1: Historical Trawl Survey Data and Analysis 

As the lead agency within NOAA for fisheries matters, NMFS will assume 
responsibility for compiling and analyzing available historical Outer 
Continental Shelf - pertinent fisheries and ichthyoplankton data. 

The Middle Atlantic Coastal Fisheries Center (MACFC) has recently assumed 
responsibility for survey and assessment of trawl fisheries in the Middle 
Atlantic Bight including all the area of potential oil development for 
the Mid-Atlantic Outer Continental Shelf. Historical trawl survey data 
are available in this area from three basic sources: (1) a long-term 
semiannual offshore assessment study, (2) a medium term semiannual 
inshore asses~ment study and (3) a recent monthly assessment study. The 
long-term studies include 15 assessment cruises conducted by the North­
east Fisheries Center (NEFC) through the Mid-Atlantic area from the fall 
of 1967 thru the spri0g of 1974, and two cruises, fall of 1974 and spring 
of 1975 conducted by MACFC. Trawl stations are made at an intensity of 
one per 300 sq. miles at depths between 15 and 200 fatho.ms. The medium 
term inshore study conducted by HACFC includes six semiannual cruises 
from the fall of 1972 thru spring 1975. Inshore surveys were made at an 
intensity of one station per 150 sq. miles at depths less than 15 fathoms. 
A monthly surveYj initiated in June 1974, is conducted in a 6300 sq. mile 
corridor in the area of the Hudson Canyon. Trawlin.g is done at all depths 
to 200 fathoms and at an average density of one station per 150 sq. miles~ 
A stratified random sampling plan is used on surveys .. This method assures 
that every major depth zone or geographlc region (important factors in 
species distribution) is mmpled with equal intensity. The use of standard 
gear combined with the above methods is the best way to determine with 
reliable precision changes in finfish population abundance. Biological 
information is primarily fisheries oriented and includes, by species, 
total weight, total number and length frequencies .. Additional obser­
v~tions or samples determined on a selected species basis include scales, 
otaliths, stomach contents, gonads and other special samples. The data 
format used is identical for all survey cruises conducted by ~ffiCFC and 
NEFC. All Middle Atlantic fisheries data generated during the three 
types of cruises documented above .is now available from the !-1ACFC. mCFC 
will provide summarizations and biological analyses and interpretations 
of the total data on tra'i.V'1 fisheries ava.ilable for the Mid-Atlantic OCS 
area. 

-4-
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~lork Products: 

1. Species listings by station -- approximately 2800 stations. 

2. Seasonal distribution a~d relative abundance (D&RA) of all 
species of finfish and additional D&RA of selected species 
by size group. Data will be presented in a tabulated and 
con-toured format. 

3. Estimated seasonal biomass of selected (trawl-vulnerable) 
species DCS (BCT) area; by use of area-swept method. 

4. Definitions of spawning seasons through the- analysis of 
monthly gonad-somatic indices for selected species. It is 
anticipated that at least 20 commercially or recreationally 
significant species will be analyzed. 
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Subtask #2: Historical Recreational/Commercial Fisheries Interactions 
and Analysis 

The study objective is to document the recreational fishery; its effort, 
biological harvest and interaction with commercial fisheries from a re-
cent survey in the southern BLM area. The BLM requires recent information 
on the interest and participation of coastal recreational resource pursuits. 
Shore based aquatic activities are a significant target for spill tra­
jectori.es. The quality of sportfish, aesthetics of the sport and competitive 
interactions of economic interests are all relevant to the impacts of 
development. 

The significance of the marine recreational fishery with respect to specific 
area components ,"i. e., seasonal catch of surf, shore, private and charter 
vessels has not been documented. T\..;o recent (1965, '1970) surveys exist 
which summarize regional totals of catch in weight and numbers by species 
but these are not adequate to describe characteristics by state. No biolo­
g~cal measure of size of species taken, seasonal variations, and the portion 
of discards is presently available. 

We have in part remedied these omissions of timely information on the rec­
reational harvest by conducting a pilot survey in the area of Ocean .City, 
Maryland. This survey covered the estuarine bays, i~let, surf and ocean 
area harvests (Fig. 5). Estimates of angler effort in these areas seasonally 
and the characteristics of the catch (species, weight and size) will be 
derived from a series of interviews, questionnaires and boat counts. This 
field inventory is scheduled to terminate June 30, 1975. The information 
from this study will be limited to the southern quarter of the OCS (BCT) 
zone, a. vulnerable trajectory area. The data will be based on stratified 
samplings by area over a set of 12-hour sample days- and totals of effort 
and catch amplified for seasonal patterns and a yearly summary. MACFC 
proposes to provide a report to BIJ1 based on data collected during a one­
year pilot study of the Ocean City, Maryland, area.. It will highlight the 
proportions of participants for the recreation harvest, seasonal and biolo~ 
gical characteristics of the catch and competitive aspects of the local 
commercial fisheries. 

Work Products: 

1. Estimates of the harvest of fish and shellfish by 'sport and 
commercial fishermen in the lower OCS (BeT) area (by species, 
tonnage and landed value) . 

2. Participation in sports fishing activities by numbers of vessels 
and fishermen by season. 

3. Seasonality and biological characteristics of the recreational 
harvest. 

4. Analysis of species composition of harvest to highlight competitive 
aspects of the resource between sport and. con®ercial interests. 

-6-
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Subtask #3: Historical Ichthyoplankton Data and Analysis 

Many of our most important marine fishes spawn in coastal waters off 
our Middle Atlantic states, some near shore, others in deeper water 
along the outer shelf of the continental shelf. Although fish eggs 
and larvae can be found year-round, spring, summer and fall are the 
seasons when most spawning occurs. The eggs of a few species remain 
on or near bottom until they hatch but most coastal fishes have pelagic 
eggs that float near the surface 'until embryonic development is complete 
and hatching occurs. Thereafter, the larvae, which acquire the ability 
to swim as they grow, remain in the water coluM1 until metamorphosis 
is complete. The time lapse for the transition from larva to juvenile 
varies between species. Successful metamorphosis is partially dependent 
on an unknown combination of environmental requ~rements, \vhich differ 
between species, and. includes such things as temperature, water quality, 
availabl~ food~ etc. 

~ecause life support requirements differ for the various growth stages 
of fishes, i.e., egg, larva, juvenile and adult, and because the success 
(Numbers of survivors) of each stage is dependent on the preceding stage, 
the MACFC recognizes the need for research on all stages of development. 
To that end we have been assembling life history information on coastal 
fishes found in the Middle Atlantic Bight since the mid 1960's. Ongoing 
research on the early life history of fishes continues' to be an integral 
part of the Center's Resource Assessment Investigations (see Task #5). 

Historical data are available on the seasonal distribution and abundance 
of eggs and larvae of many Middle Atlantic species from a series of 
comprehensive survey cruises conducted by MACFC personnel in 1965-66. 
Semiannual ichthyoplankton surveys in conjunction with the semiannual 
offshore fisheries surveys were initiated in the spring of 1968 by NEFC. 
MACFC assumed responsibility for ichthyoplankton sampling on these cruises 
in the fall of 1974. Standard !1ARMAP procedures, i.e~, surface to 
bottom, smooth-oblique plankton tmvs with 60 cm bongo nets fitted with 
0.505 and 0.333 ~m mesh, have been used by MACFC personnel on semiannual 
inshore cruises and monthly corridor cruises since the fall of 1973 and 
July 1974, respectively. The MAR~ method allows both qualitative and 
quantitative assessment of ichthyoplankton catches. As with the 
fisheries data, the ichthyoplankton data are archived in two separate 
data banks at NEFC and MACFC and compiling the data at a single location 
is essential. Some ichthyoplankton samples collected prior to the fall 
of 1973 may yet need to be sorted and identified. Supplementary funding 
for sorting and identifying archived samples will be necessary. 

_'7-
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Work Pl;"oducts: 

1. Distribution and abundance (D&A) tables, listing station 
location, hydrographic data, zooplankton volumes, catches 
of fish (mixed), larvae (by genus or species) from smooth­
oblique, surface to bottom tows, and larvae and juveniles 
(by genus or species) from neuston (surface) tows, in 

OCS (BCT) area. 

2. Geographic distribution and relative abund?nce figures 
(SYr.'.tAP reproductions) showing intra- and intercruise dif­
ferences and shifts in occurrence of fish eggs (mixed), in 
OCS (BCT) area. 

3. Geographic distribution and relative abundance figures 
(SYHAP reproductions) showing intra- and intercrui~e 
differences and shifts in occurrence of fish larvae 
(mixed), in OCS (BCT) area. 

4. Geographic distribution and relative abundance figures 
(SYI1P ... P reproductions) showing ,intra- and intercruise dif­
ferences and shifts in occurrence of fish larvae (genus 
or species), in OCS (BCT) area.' ~'llien feasible, we will 
show figuratively the distribution of larvae further 
separate into size categories , to ill).ls,txate .the effects 
of dispersion on the early life stages of different genera 
or species. 

5. Figures showing relative diversities of larvae (genus or 
species) by cruise, in OCS (BeT) area. 

6. Initial data on vertical distribution and diel movements 
of larval fishes (by species). Initial data on diel move­
ments will be supplemented under operations in Task #5. 
All tables and figures will be supplemented with narrative 
interpretations. 

.-

-
---~-
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Subtask #4: Historical Ocean Shellfish Data and Analysis 

Surf clqms (Spisula solidissima) are used in over 60% of all clam 
products produced in the United States and much of the 96.1 million 
pounds of shucked meats landed in 1974 came from the BLM "area of 
interest". Surf clam cruises have been conducted periodically over 
regions of the continental shelf from Montauk Point, N. Y. to Cape 
Hatteras, N.C., from 1965 thru 1974. Selected portions of the data 
have been published, but no single listing of the data is presently 
available. A complete analysis of the data collected on all cruises 
is essential for determination of potential impact due to oil develop­
ment. Analysis would also include the distribution of other inverte­
brates which are recorded but not analyzed due to funding restrictions 
and low priority. The present fo~~.of the data, however, will make 
total analysis difficult and will require extensive reformatting and 
data processing. 

~s a significant impact may also occur on commercial fishing operations, 
it is essential to better define the locations of fishing activities 
and identify possible areas of conflict. Over 15,000 i~terviews have 
been made with surf clam vessel operators since 1965. As with the surf 
clam cruise data only selected portions of the data has been analyzed 
and published. The present form of accumulated data, however, makes 
it very difficult to efficiently and thoroughly identify specific locations 
of resource harvest except in a general way from published annual reports. 
The interview data contain observations on the location fished, quantity 
removed and size composition of the catch that have use in determinations 
of levels that can be economically harvested and locating areas where oil 
development impact might be greatest. This data will require revision 
for proper analysis. 

Ocean quahogs (Arctica islandica) are anunderutilized resource present 
in much of the OCS area. They exist primarily at .greater depths than surf 
clams; but, extensive overlap occur in the depth ranges of the two species. 
Significant data on ocean quahogs have been collected during surf clam 
surveys and they will be tabulated and analyzed similarly to those of 
the surf clam. 

Sea scallops (~lacopecten magellanicus) populations are found through-
out much of the OCS area at depths of 20 to 80 fathoms. The last survey 
of sea scallops was conducted in 1960 by personnel of NMFS. These data 
are sufficient to delineate the general range of scallops over the study 
area even though population changes may have taken place in the intervening 
15 years. As sea scallops are an important commercial fisheries resource 
of the area and in lieu of more recent survey data MACFC proposes to 
provide the historical survey cruise data for sea scallops in a format 
qonsistent with the other ocean shellfish data. 
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Work Products: 

1. Distribution and abundance listings of surf clams, ocean 
quahogs, and sea scallops by station in the oes (BeT) 
area. This includes Sy~~ contours of shellfish 
concentration. 

2. Tonnage and value of ocean shellfish resources in the 
oes (BeT) area. 

3. Analysis in changes in distribution and diversity in 
oes (BeT) area derived from historical surveys. 
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AREA 

Q)LoI'IQ :.land 

. Aguru .7 

OELA14'ARE II 
SHELLFISH ASSESS~f1ENT 

CRUISE 

June _ 8. August 
1974 

SAMPLE DEPTHS 

PERCDITAGE of STATIONS NUMBER 
at l\ETER DEPTHS of 

<15.3 15.3-30.5 >:30.3 STATIONS 

67.8 

12 New Jeruy 
3)Delmarvo Peninsula 
4 Vlrginia-N. Caro.'inG 

3.6 
, 1.0 
16.6 
13.0 

53.4 
GO.5 
77.6 

28.6 
35.6 
20.9 

9.2 

29 
73 
SS 
M 

. Id 

.35-

t ~--~igure 3-1 Station location and number occupied during the' June 13-28., 1974, 
D~lawClre II cruise by areas. The depths sampled are analyzed in the table insert. 

The location of a rroposed alternate dump site (:2-:\) and the locations of t\·;o 
fishing areijS that were sampled during the August 5-10, 1974, Delaware II cruise 

~........ ,... h f"\.,..., .; n ..... .0 1 ~ t-; rm +-t. t- r..:l M; r1 n 1 p A t-l rl n t- i (" R i cr n"t . 



r Task #3: Historical Fisheries 

SUBTASK #1: Historical Trawl Fisheries Surveys 
(Budget for ~ months of a Subtask with an 18 ~nth Duration) 

r=. i -
~ .. 

[ 

r f· 
L. 

i 
I 

Personal Service - Research 

Supervisory Fishery Biologist 
Fishery Biologist (Surveys) 
Fishery Biologist (Life Studies) 
Physical Science Technician 
Fishery Biologist 
Project Coordinator 
Data Manager 
Technical Writer 
Secretary 

Personal Service -~DP 

Computer Scientist 
Total Personal Service 

Operations 

Travel 
Transportation of Things 
Print~rig and Reproduction 
S,u.J2P1i~sand Expendables 
Capital Equipment 
ADP (Federal Contract) 
Contracts 

Total Operations 

Dr. A. Merrill 
Mr. A. Pacheco 
Mr. S. Wilk 
Mr. c. Morrison 
New Hire 
New Hire 
New Hire 
Nevv Hire 
New Hire 

New Hire 

r Support 

[ 
L. t . 

Middle Atlantic Coastal Fisheries Center (59.1% of TDL) 
Central Office (44.8% of TDL) 
Department of Commerce (0.5% of Total Cost) 

Total Support 

L. L Total Subtask Cost 

.In-House (NOAA/NMFS) Contribution 

I. 

GS-lS 0.05MY 
GS-13 0.10 
GS-l2 0.25 
GS-09 0.10 
GSi-J09 .0.70 
GS-14 0.05 
GS-12 0.05 
GS-09 0005 
GS-OS 0.05 

GS-09 0.20 

$1.9K 
2.7 
5.7 
1.3 

10.6 
1.6 
1.2 
0.8 
0.5 

3.0 

3.5K 
0.5 
0.3 
3.5 
0.5 
2.2 

10.5 

$15.9K 
12.0 
0.3 

28.2 

. "68.0K 

$ 73.8K 
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Task #3: Historical Fisheries 

SUBTASK #1: Historical Trawl Fisheries Surveys 
(Budget for Final ~ months of a Subtask with an IB month Duration) 

Personal Service - Research 

Supervisory Fishery Biologist 
Fishery Biologist (Surveys) 
Fishery Biologist (Life Studies) 
Physical Science Technician 
Fishery Biologist (2) 

Biological Aide 
Project Coordinator 

Data Manager 

Technical Writer 

Secretary 

Personal Service - ADP 

computer Scientist 

Total Personal Service 

Operations 

Travel 
Transportation of Things 
Printi~g and Reproduction 
Supplies and Expendables 
Capital Equipment 
ADP (Federal Contract) 
Contracts 

Total Operations 

., 

Dr. A.' Merrill 
Mr. A. Pacheco 
Mr. S. vlilk 
Mr. C. Morrison 
New Hires from 
Previous Year 
New Hire 
New Hires from 
Previous Year 
New Hires from 
Previous Year 
Ne\,l Hires from 
Previous year 
Ne\,l Hires from 
Previous Year 

New Hire from 
Previous Year 

GS-lS 0.05MY 
GS-J.3 0.05 
GS-12 0.10 
GS-09 0.10 
GS-09 1.00 

GS-03 0.50 
G$-14 0.05 

GS-12 0.05 

GS-09 q.05 

GS-05 0.05 

GS-09 0.30 

t- Support 
-L_ 

[ 
E 

Middle Atlantic Coastal Fisheries Center (59.1% of TDL) 
Central Office (44.8% of TDL) 
Deptartment of COmIDerc~ (0.5% of Total Cost) 

Total Support 

'Total Subtask Cost 

·'In-House (NOAA/NMFS) Contribution 
'. . ::: ~; 

$1.9K 
' 1.3 

2.3 
1.3 

15.1 

4.0 
1.6 

1.2 

0.8 

0.5 

4.5 

4.0 
0.2 
0.3 
4.5 

4.0 

$34. ~ 

\ 13.0 

1B.7 
14.2 
0.4 

33. 3 ~ 

80.8 i 
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Task #3: Historical Fisheries 

E 
f Subtask #2: Sportfish/Commercial Fish Activities and Interactions 

(Budget for ~ Year of a Subtask with a l Year Duration) 

r~ r- Personal Service - Research 

Fishery Biologist (Surveys) 
Fishery Biologist 
Physical Science Technician 
Project Coordinator 
Data I-1anager 
Technical Writer 
Secretary 

Personal Service - ADP 

computer Science 
Total Personal Service 

Operations 

"Travel 
Transportat.ion of Things 
Printing and Reproduction 
'Suppl:i:es .. and ~Expendables 
Capltal Eq~ipment 
ADP (Federal Contract) 
-Contracts 
-:' .. :: __ .T?tal Operations 

Support 

Mr. A. Pacheco 
New Hire 
Mr. C. Morrison 
Ne,,, Hire 
Ne,,, Hire 
New Hire 
Ne\'l Hire 

New Hire· 

~iddle Atlantic Coastal Fisheries Center (59.1% of TDL) 
.:~entral Office (44.S% of TDL) 
pepartment of Commerce (0.5% of Total Cost) 

Tot'al Support 

Total Subtask Cost 

- . 

In~House (NOAA/NMFS) Contribution 

,c::.. ___ --

-~ ~:...------

-""~-~-".~~- . 

GS-l3 
GS-09 
GS-09 
GS-l4 
GS-12 
GS-09 
GS-05 

O.lOMY 
0.60 
0.05 
0.05 
0.05 
0.05 
0.05 

0.10 

.' ~. 

$2.7K 
9.0 
0.7 
1.6 
1.2 
o.s 
0.5 

1.5 ----
$lS ~OK 

2.0 

0.3 
2.3 

1.3 

9.7 
7.4 
0.2 

5.9 

17 .. 3 

44.SK -

I 



Task #3: Historical Fisheries 

SUBTASK #3: Historical Ichthyoplankton Surveys 
,(Budget for ~ months of a Subtask with an 18 month Duration) 

r r ---

[ 

Personal Service - Research 

Supervisory Fishery Biologist 
Fishery Biologist (Ichthyoplankton) 
Physical Science Technician 
Fishery Biologist 
Project Coordinator 
Data t<lanager 
Technical Writer 
Secretary 

Personal Service - ADP 

computer Scientist 
,Total Personal Service 

Operations 

Travel 
Transportation of Things 
Printing and Reproductio~ 
-Supplies 'and -Expendables 
Capital Equipment 
ADP (Federal Contract) 
Contracts 

Total Operations 

Support 

Dr. A. Merrill 
Mr. w. Smith 
Mr. c. Morrison 
New Hire 
New Hire 
Ne\v Hire 
Ne\,l Hire 
New Hire 

New Hire 

Middle Atlantic Coastal Fisheries Center (59.1% of ~DL) 
Central Office (44.8% of TDL) 
Department of Commerce (0.5% of Total Cost) 

Total Support 

Total Subtask Cost 

In-House (NOAA/NMFS) Contribution 

------------- --
:;;-:;::- -- . :r: ~--... -_. ---- -- " 

:C .' 

I 
_1t:;_ 

GS-15 0.05MY 
GS-12 0.25 
GS-09 0.10 
GS-09 0.70 
GS-14 0.05 
GS-12 0.05 
GS-09 0.05 
GS-05 0.05 

GS-09 0.10 

$1.9K 
5.9 
1.4 

-10.6 
1.6 
1.2 
0.8 
0.5 

1.5 
$25.4I~ 

3.0 
0.5 

---0.3 

3.0 
0.5 
1.9 

9.2 

13.8 . 
10.4 -

/ 

0.3 
24.5 

'$59 .. 11j 

$64 .. 2}~ 
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Task #3: Historical Fisheries 

SUBTASK #3: His.torical Ichthyoplankton Surveys 
(Budget for Final ~~nths of a Subtask with an 18 month Duration) 

Personal Service - Research 

Supervisory Fishery Biologist Dr. A: Merrill 
Fishery Biologist (Ichthyoplankton) Mr. W. Smith 
Physical Science Technician Mr. C. Morrison 
Fishery Biologist (2) 

Biological Aide 
Project Coordinator 

Data Manager 
..... " 

Technical vJriter 

Secretary 

P~rsonal Service - ADP 

Conputer Scientist 

Operations 

Travel 
Transportation of Things 
Printing and Reproduction 
Supplies and Expendables 
Capita~ Equipment 
ADP{Federal Contract) 
Contra9ts 

Total Operations 

Support 

New Hires 
from Previous 
New Hire 
Ne\,l Hire from 
Previous Year 
New Hire from 
Previous Year 
New Hire from 
Previous Year 
Ne\v Hire from 
Previous Year 

New Hire from 
Previous Year 

Year 

Middle Atlantic Coastal Fisheries Center (59.1% of TDL) 
Central Office (44.8% of TDL) 
Department of Commerce (0.5% of Total Cost) 

Total Support 

Total Subtask Cost 

In~House (NOAA/NMFS) Contribution 

f 

GS-15 0.05MY 
GS-12 0.20 
GS-09 0.10 
GS-09 1.00 

GS-03 0.50 
GS-14 0.05 

GS-12 0.05 

GS-09: .0.05 

GS-05 0.05 

GS-09 0.20 

'/ 

$1.9K 
4.7 
1.3 

.15.1 

4.0 
1.6 

1.2 

0.8 

0.5 

3.0 

4.0 
-0.2 
0.3 
5.2 

$ 34 ~J 

4.0. 

-'--

18.5 
,14.0 

0.4 
32.9 
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Task #3: Historical Fisheries 

SUBTASK #4: Historical Ocean-Shellfish Surveys 
(Budget for! Year of a Subt~sk with a l Year Duration) 

Personal Service - Resea.rch 

Fishery Biologist (Surveys) 
Fishery Biologist (Shellfish) 
Project Coordinator 
Data Iv1anager 
Technical writer 
Secretary 

Personal Service - ADP 

computer Scientist 
Total Personal Service 

Operat.ions 

Travel 
Transportation of' Thil$j.gS 
Printing and Reproduction 
Supplies and Expendables 
Capital Equipment 
ADP (Federal Contract) 
Contracts 

Total Operations 

Support 

Mr. A. Pacheco 
Mr. J. Ropes 
New Hire 
New Hire 
New Hire 
New Hire 

New Hire 

Middle Atlantic Coastal Fisheries Center (59.1% of TDL) 
Central Office (44.8% of TDL) 
Department of Cormnerce (0.5% of Total Cost) 

rrotal Support 

Total Subtask Cost 

In-House (NOAA/NHFS) Contribution 

_._' 

f 
_17_ 

GS-13 
GS-12 
GS-14 
GS-12 
GS-09 
GS-05 

O.05My 
0.25 
0.05 
0.05 
0.05 
0.05 

0.10 

/ 

$1.3K 
6.0 

·1.6 
1.2 
0.7 
0.5 

1.5 
$12.8l 

1.S 

0.3 
1.7 

0.9 

6.9 
5.3 
0.2 

4.4 

12.4 

$32.2K 
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Task #4: Historical and Contemporary Zooplankton and Neuston Baselines 

Introduction: 

In the Middle Atlantic "lease" area the zooplankton provide the food base 
for all the important fish stocks of the region. Yields from these fish 
stocks are very significant; the annual catch averages 2 billion pounds, 
valued at $1.5 billion retail. Knowledge of the species compo~ition, 
diversity, abundance, productivity, and condition of the zooplankton is 
needed to provide a data base against which future changes may be measured. 
First considerations in the descriptions of the zooplankton popUlations of 
the mid-Atlantic Bight should be in the form of review and analyses of' 
existing data and information, and a definition of the contributions of 
zooplankton to the important fishery resources of the area~ This infor­
mation can be obtained by considering the historical data base in the 
form of a time-series of areal, seasonal and annual changes,. and by 
augmenting these collections with pertinent spatial and temporal col­
l~ctions. Baseline informat.ion is useable in terms of possible environ­
mental impact of offshore oil and gas development and operations only 
when the variations caused by natural environmental fluctuations or on­
going human activities are also considered. Historical baselines in the 
form of a time-series demonstrating trend .lines, remain the only repre­
sentative of the "before" situation, and can easily be compared to 
observations made during the monitoring of development and operations. 

The proposed investigation represents a subset of the Middle Atlant,ic 
Coastal Fisheries CenterJ s ~W,RMAP Program and is designed to provide an 
initial zooplankton baseline. Many of ehe needs will be met by NMFS 
through ongoing activity~ NMFS now has the only collections of zooplankton 
available to characterize the popUlations of the mid-Atlantic Bight region 
for at least two seaS0ns of the year -- autumn and spring. These data 
can be readily supplemented with a proposed bimonthly time-series to be 
obtained during the next three years as outlined in Task #5. 

Sub task #1: Historical Zooplankton Analyses and Baseline Report 

During the first year sorting, identification, and analyses will be 
completed on 300 zooplankton samples collected in autumn 1973 and 
autumn and spring 1974 and 1975; outputs will include: 

1. Quantification of zooplankton abundance indices of the central, 
eastern and western mid-Atlantic Bight in autumn and 'spring. 

2. Inshore-offshore changes in distribution, abundance, species 
composition, diversity, and condition of zooplankton popUlations. 

3. Between-year changes in zooplankton species abundance and 
composition in autumn and spring. 

-18-



( 
t 

f 
L 

E r 

[ 

Subtask #2: Neuston Analyses and Baseline Report - Autumn 1975/Spring 1976 

During the first year 100 neuston collections will be used to characterize 
the neuston in the mid-Atlantic Bight in autumn and spring; outputs will 
include: 

1. Quantification of neuston abundance indices 'and tar and 
plastic contaminants of the central, eastern and western 
mid-Atlantic Bight in autumn and spring. 

2. Inshore-offshore changes in neuston species and tar and 
plastic contaminants, abundance and compositi.on in autumn 
and spring. 

Subtask #3: Annual Zooplankton Analyses and Baseline Report 1975-78 

Duringt11e first year a total of 246 zooplankton samples collected bimonthly 
as proposed ip Task #5 will be used to establish the levels of seasonal 
changes in the abundance of zooplankton in the mid-Atlantic Bight; outputs 
will include: 

1. Seasonal changes inbiomas.s, species composition, distribution, 
abundance, arid condition during an annual cycle of zooplankton 
production in the central, eastern and western mid-Atlantic Bight. 

2. Inshore-offshore changes in distribution, abundance, and species 
composition, diversity and condition of zooplankton populations 
-during an annual cycle. 

Sub task #4: Annual Neuston Analyses and Baseline Report 1975-78 

During the first year a total of 246 neuston samples collected bimonthly 
as proposed in Task #5 will be used to establish the levels of seasonal 
changes in the abundance of neuston, tar, and plastics in surface waters 
of the mid-Atlantic Bight; outputs will include: 

1. Seasonal changes in,biomass, species composition, di~tribution, 
abundance, condition, and in tar and plastics contamination 
during an annual cycle of neuston production in the central, 
eastern and western mid-Atlantic Bight. 

2. Inshore-offshore changes in surface tar and plastics and neuston 
species composition, diversity, distribution, abundance and 
condition during an annual production cycle. 

-19-
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Sub task #5: Role of Zooplankton in the Mid-Atlantic Bight Ecosystem 

A report will be prepared on the El:real and spatial changes in zooplankton 
and neuston species composition, diversity, distribution, abundance, and 
conditions in waters of the mid-Atlantic Bight. The outputs will in­
clude descriptions and summaries of information obtained in Tasks #1, 2, 
3, and 4. Abundance indices will be determined, and statistical limits 
to changes in zooplankton abundance between areas and seasons will be 
established. 
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TASK 5 -- 892 SAMPLES (TOTAL TASK) 

Personal Service - Research 

Supervisory Fishery Biologist ~1r . K. Sherman GS-1S 0.4 
Identifier - Analyst New Hire 0- GS-12 1.0 
Identifier - Analyst New Hire GS-12 1.0 
Identifier - Analyst New Hire GS-12 1.0 
Identifier - Analyst New Hire GS-12 0.5 
Fishery Biologist New Hire GS-OS 1.0 
Fishery Biologist New Hire GS-OS 1.0 
Fishery Biologist New Hire GS-OS 1.0 
Fishery Biologist NevI Hire GS-05 0.5 
Data Manager Ne\<l Hire GS-12 0.4 
Draftswoman " " Ne\·; Hire GS-06 0.4 
Typist New Hire GS-04 0.4 

~ersonal services figures consist of Total Direct Labor and Benefits 
(9.1% of TDL). 

OJ2erations 

Travel 
Equipment 
ADP 
Sorting ~Contracts 

Supp.ort 

NEFC (60.9% of TDL) 
C~ntral Office (44.8% of TDL) 

Total Cost 
DOC Overhead (2.7%) 
Total Task Cost 

In-House (NOAA/NMFS) Contribution 

Task Duration: 1 Year 

-21-

MY 
HY 
MY 
MY 
HY 
MY 
MY 
MY 
1'1Y 
MY 
MY 
11Y 

13.2 
20.1 
20.1 
20.1 
10.1 
9.3 
9.3 
9.3 
4.7 
8.0 
4.0 
3.2 

131.4 

1.5 
8.0 
8.9 

53.6 
72.0 

80.0 
58,9 

138.9 

342.3 
9.2 

351.5 

570.0 
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TASK 4 -~ 246 SAMPLES 

Personal Service - Research 

Supervisory-fishery Biologist 
Identifier - Analyst 
Fishery Biologist 
Data Manager 
Draftswoman 
Typist 

Mr. K. Sllerman 
New Hire 
New Hire 
New Hire 
New Hire 
New Hire 

GS-15 
GS-12 
GS-05 
GS-12-
GS-06 

- GS-04 

Personal servic~s figures consist of Total Direct-Labor and Benefits 
(9.1% of TD1). 

Operations, 

Travel 
Equipment 
ADP 
Sorting Contract 

Support-

NEFC (60.9% of TD1) 
Central Office (44.8% of TD1) 

Total Cost 
DOC Overhead (2.7%) 
Total Task Cost 

In-House (NOAA/NMFS) Contribution 

Task.D~ration: 3 Years 

Total Task Cost, second year 

Total, Task Cost, __ ~hird year 

0.1 
1.0 
1.0 
0.1 
0.1 
0.1 

/ 

MY 
MY 
MY 
MY 
MY 
MY 

I 
r 

3 '-::' 
M "oJ 

20.- :1 
9. ~3 
2. f) 

1 ... ~Cl 
O. f5 

36 .·~T 

2.0 
2.5 

14.B 
19.7 

22.~;? 

16., t; 
38. E~ 

94.B 
2.6, 

97. ~.-

14·0.0 

97. fit-

97. t~ 
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TASK 3 -- 246 SAMPLES 

Personal SeI'vice - Research 

Supervisory Fishery Biologist Mr. K. Sherman GS-15 
Identifier - Analyst New Hire GS-12 
Fishery Biologist New Hire GS-05 
Data Manager New Hire GS-12 
Draftswoman New Hire GS-06 
Typist New Hire GS-OL~ 

Personal services figures consist of Total Direct Labor and Benefits 
(9.1 % of TDL). 

Operations 

Travel 
Equipment 
ADP 
Sorting Contract 

Support 

NEFC (60.9% of TDL) 
Central Office (44.8% of TDL) 

Total Cost 
DOC Overhead (2.7%) 
Total Task Cost 

In-House (NOAA/NMFS) Contribution 

Task Duration: 3 Years 

Total Task Cost, second year 

Total Task Cost, third year 

-23-

0.1 MY 
1.0 MY 
1.0 MY 
0.1 MY 
0.1 MY 
0.1 MY 

3.3 
20.1 
9.3 
2.0 
1.0 
0.8 
36~ 

0.4 
2.0 
2.5 

14.8 
19.7 

22.2 
16.4 
38.6 

94.8 
2.6 

97.4 

140.0 

97.4 

97.4 
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TASK 2 -- 100 SAMPLES 

Personal Service - Research 

Supervisory Fishery Biologist 
Identifier - Analyst 
Fishery Biologist 
Data Manager 
Draftswoman 
Typist 

~h'). K. Sherman 
New Hire 
New Hire 
New Hire 
NeH Hire 
New Hire 

GS-15 
GS-12 
GS-05 
GS-12 
GS-06 
GS-04 

Personal services figures consist of Total Direct Labor and Benefits 
(9.1% of TDL). 

Operations 

Travel 
Equipment 
ADP 
Sorting Contract 

Support 

NEFC (60.9% of TDL) 
Central Office (44.8% of TDL) 

Total Cost 
DOC Overhead (2.7%) 
Total Task Cost 

In-House (NOAA/NMFS) Contribution 

Task Duration: 1 Year 

0.1 
0.5 
0.5 
0.1 
0.1 
0.1 

MY 
MY 
MY 
MY 
MY 
MY 

I 
r' 

3.3 
10.l 

4.7 
2.0 
1.0 
0.8 -----

21.9 

0.2 
2.0 
1.0 
6.0 
9.2 

13.3 
9.8 

23.1 

54.2 
1.5 ---

55.7 

70.0 
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Personal Service - Research 

Supervisory Fishery Biologist 
Identifier - Analyst 
Fishery Biologist 
Da ta fvlanager 
Draftswornan 
Typist 

~1r. K. ShermC:lTI 
New Hire 
New !lire 
New Hire 
New Hire 
NOH Hire 

GS-15 
GS--12 
GS-05 
GS-12 
GS-06 
GS-04 

0.1 
1.0 
1.0 
0.1 
0.1 
0.1 

Personal services figures consist of Total Direct Labor and Benefits 
(9.1% of TDL). 

Operations 

Travel 
Equipment 
ADP 
Sorting Contract 

Support 

NEFC (60.9% of TDL) 
Central Office (44.8% of TOL) 

Total Cost 
DOC Overhead 
Total Task Cost 

In-House (NOAA/NMFS) Contribution 

Task Duration: 1 Year 

-?.s-

MY 
t--1Y 
MY 
MY 
MY 
t1Y 

3.3 
20.1 
9.3 
2.0 
1.0 
0.8 

36.5 

0.5 
2.0 
3.0 

18.0 
23.5 

22.2 
16.4 
38.6 

98.6 
2.7 

101.3 

360.0 
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Task #5: Contemporary Demersal Finfish/Ichthyoplankton/Ocean Shellfish 

Subtask #1: Demersal Finfish Survey 

As the lead agency in NOAA for fisheries matters, NMFS and the MACFC in 
particular, will expand in ·the Outer Continental Shelf area and related 
shoreward areas. The proposed expanded trawl survey area includes the 
continental shelf and slope to depths of 800 meters lying between 
longitude 71°40' West and latitude 37°45' North (Figure 5·*1). This area 
is recognized by the International Commission for Northi.-lest Atlantic 
Fisheries (ICNAF) as containing a highly significant fish wintering and 
spawning zone which is referred to as the IeNAl" "banana" (Figure 5-2). 
'rhe IeNAF "banana II area is bounded by straight lines between points as 
follows: 

North Latitude 

40° 05' 
39 50 
37 50 
37 50 
39 40 

West Latitude 

71° 40' 
71 40 
74 00 
74 25 
72 40 

The rest .ofthe proposeds.tu.dy .area includes all or part of.the continental 
shelf portions of ICNAF statistical areas 6A and 6B~ 

The current semiannual groundfish trawl ~urvey is designed to measure major 
stock changes of selected species. Other objectives although partially 
achieved with current methods would be greatly en.hanced with expanded 
sampling. These include determining environmental conditions controlling 
distribution and abundance, gatheri.ng life history information essential 
to ecological understanding and the assessment of fish production potential. 
Additional sampling will permit the assessment of more subtle popula·tion 
changes which are significant both from the standpoint of fishery manage­
ment and essent.ial in determining effects of environment.al impacts. 

Increased sampling can be accomplished in two ways: one, to increase the 
sampling density of stations during existing semiannual cruises; the other, 
to increase the frequency of cruises. The present ± 50 percent precision 
is an acceptable standard for gross stock assessment in the Western Atlantic. 
Doubling the intensity of sampling from one trawl per 300 sq~ miles to one 
per 150 sq. miles improves precision by 20 percent. Increasing'the number 
of cruises seasonally would be a more effective method of increasing our 
assessment reliability. More frequent cruises will eliminate the obvious 
seasonal bias of semiannual sampling. In addition better estimates of 
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prerecruits for more species and more precise definition of their seasonal 
movements will be possible. Hydrographic data collected 'would be more 
meaningful in describin9 environmental changes and their effects. In 
FY's 76, 77, and 78, resource assessment cruises will be conducted bi­
monthly covering a 6300 sq. mile corridor around the Hudson Canyon 
(Figure 5-3). These cruises will include the northern third of the 
proposed expanded sampling area. On each cruise 40-54 trawls, 19 neuston 
tows, and 23 subsurface plankton tows will be made. However, the proposed 
increased sampling area (Figure 5-4) would require a minimum total of 96 
trawls to be comparable to the minimum number of stat~ons occupied on the 
semiannual surveys. An increase of -40-50 more stations would be required 
to make the sampling, intensi t:.y of the expanded study area comparable to 
the ongoing birnonthly s·tudy area. Expanding the study area will provide 
information on seasonal occurrences, juvenile abundance indices and 
migrat.ion patterns which is currently not available for the Mid-Atlantic 
OCS. Baseline biological data collected for key species include condition 
factors, gonad-somatic in'dices, and sex ratios. These data may provide 
evidence of ,response to environrnen-tal stress before measurable population 
changes occur. 

Work Products: 

1. Species listing by station -- approximately 300 stations. 

2. Distribution and relative abundance (D&RA) of all finfish 
species and additional D&RA of selected species by size 
group. Data will be presented in a tabulated and contoured 
fonnat. 

3. Estimated seasonal biomass of selected (trawl-vulnerable) 
species - OCS (BeT) area; by use of area swept method. 

4. Definition of spawning seasons through the analysis of 
monthly gonad-soma tic indices for selec'ted species. 

5. Estimation of prerecruits of selected species. 

6. Analysis of seasonal movements of dominant species 
(approximately 20 commercially or recreationally sig­
nificant species). I , 



r= 

i 

L 
t 

., 

r 
L-
~--­
tL..._ 

i 
L-

Subtask #2: Ichthyoplankton Surveys 

An established t.eaJTl of fishery scientists and technicians in the MACFC 
has been studying the early life history of coastal fishes since 1965. 
Research has encompassed both small-and large-scale surveys of the 
continental shelf to investigate the seasonality, distribution and 
abundance of constituents of the ichthyoplankton community, and species 
intensive studies of bluefish, Atlantic mackerel and yellowtail flounder 
larvae. 

During FY 1975 field work included the continuation of semiannual surveys 
of the entire Middle Atlantic Bight, and monthly cruises in the New York 
Bight. In addition r a 72-hour study was completed on the diel move-
ments of larval bluefish. Ongoing surveys are conducted in conjunc-tion 
with assessments of adult spawning populations. To corroborate our on­
going research, the MACFC proposes to expand its ongoing ichthyoplankton 
field work. Sampling \ .. 1ill continue to be concurrent wi th trmvl surveys 
to. assess adult populations. The proposed study will abou-t double both 
the number of samples taken per cruise and the size of the sampling area. 
It will include bimonthly cruises in the northern BCT area. Both plankton 
tows and neuston tows will increase from 19 to 41 per cruise (Figures 5 
and 6). Standard I'1ARl>1AP procedures vvill be used for collecting samples. 
Fish eggs and larvae are 'collected with 60 cm bongos, fitted with 0.505 
,and 0.333 nun mesh nets. The tow profile a·t each station is smooth­
oblique, surface to bottom, to sample equally the entire water column. 
'I'his sampling scheme allows for quan-ti tative assessments of the col­
lections. -Neuston (surface) tows are made at each station to assess the 
importance of the air-sea interface zone. Ichthyoplankton vlill be 
separated from the raw samples obtained under an outside sorting contract 
and returned for identification using in-house expertise. Identification 
\'1lill be made to the lovlest taxonomic level possible with current available 
knowledge. At the present time about 90% of the larval fish can be 
identified -to species and abou-t 15% of fish eggs can be ident:ified to 
species. Taxonomic s-tudies involving extensive special collections or 
rearing of laboratory spawned eggs and larvae would be necessary for sig­
nificant further improvement in identification capabilities. While these 
special studies are highly desirable it is questionable if significant 
progress could be made in the proposed time frame of this study. 
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Work Products: 

1. 

2. 

3. 

4. 

Distribution and abundance (D&A.) tables, listing station 
location, hydrographic data, zooplankton volumes, catches 
of fish eggs (mixed), larvae (by genus or species) from 
smooth-oblique, surface to bottom tows, and larvae and 
juveniles (by genus or species) from neuston (surface) 
tows, in oes (BeT) area. 

Geographic distribution and relative abundance figures 
(SYMAP reproductions) showing intra- and intercruise dif-­
farenees and shifts in occurrence of fish eggs (mixed), 
in oes (BeT) area. 

Geographic distribution and relative abundance figures 
(SYMAP reproductions) showing intra- and intercruise dif­
ferences and shifts in occurrence of fish larvae (mixed), 
in oes (BeT) area. 

Geographic distribution and relat.ive abundance figures 
(SYHJ.lJ? reproductions) showing intra- and intercruise dif­
ferences and shifts in occurr~nce of fish larvae (genus 
or species), in oes (BeT) area. When feasible I we ~ .. lill 
show figuratively the distribution of larvae further 
separate into size categories, to illustrate the effects 
of dispersion onilie early life stages of different genera 
or species. 

5~ Figures showing relative diversities of larvae (genus or 
species) by cruise, in oes (BeT) area. 

6. Initial data on vertical distribution and diel movements 
of larval fishes (by species) . Initial' data on diel move­
ments will be supplemented under operations in Task #5. 
All tables and figures will be supplemented with narrative 
interpretations. 
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Sub task #3: Ocean Shellfish-Surveys 

The objectives of this 1:ask are to .better define the offshore limits of 
surf clam (Spisula solidissima) populations and to assess the populations 
of the ocean quahog (Arctica. islandica.) and sea scallops (Placopecten 
magellanicu~) which might be impacted by offshore oil development. 

Surf clams are used in over 60% of all clam products produced in the 
United States and much of the 96~1 million pounds of shucked meats landed 
in 1974 came from the BLM "area of j:nterest ll

• Adequate surf clam survey 
data exist to assess the potential impact of oil development: on most of 
the population. However! that portion of the population living at depths 
greater than 40 m has not been adequately surveyed. In addition, the 
ocean quahog population, an importan-t latent marine resource existing a-t 
greater depths than surf clams, has been inadequat.ely assessed. Improve­
ments in harvesting technology and increased demands for clam products is 
stimuiating ,the harvest of quahog as an alt:ernate or supplemental resource 
for the surf clam indus-try. 

MACFC proposes to extend sampling to greater depths than the depths sampled 
by the latest surf clam survey cruise. The sampling would include depths 
from 40 to 75 meters which should delineate the .offshore extent of surf 
clams and sample the majority of the harvestable ocean quahog resource# 
Sampling will be conducted on a lO--mile by 5~mile grid pattern using the 
dredge used in recent historical surveys. 

Sea scallops are an important, resource of the OCS (BeT) area and are 
concentrated between 50 to 100 meters where they are likely to be directly 
affected by oil development. As no surv~y of sea scallops has been con­
ducted since 1960, Hl~CFC proposes to sample sea scallops in a manner con-, 
sistent with the 1960 survey utilizing the same dredge and occupying the 
same transect stations within the OCS area. Major transects run perpen­
dicular to the coast and stations are occupied at 10 fathom intervals 
from 2'0 to 80 fathoms. Additional transects and stations are sampled in 
areas of sea scallop abundance. 

Work Products: 

1. Distribution and abundance listings of surf clams, ocean 
quahogs, and sea scallops by station in the OCS (BCT) area. 
This includes SYMAP contours of shellfish concentration. 

2. Tonnage and value of ocean shellfish resources in the OCS 
(BCT) area. 

-------
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Subtask #4: Biological/Sportfish Interactions 

The study objective is to document details of participation level, 
centers of activity and biological characteristics of harvest and 
competitive interactions with commercial fisheries from an area of 
dense hlli~an population in the BCT inner shelf of New Jersey. 

'Ihe BLM requires current information on the st.atus of acti vi ty and 
harvest of the recreational fishery. These shore based activities are 
a significant target for spill trajectories. The quality of sportfish, 
a.esthetics of the experience and competi ti ve interactions with com-­
mercial fisheries are all relevant: to the impacts of shelf developmen·t 
of the petroleum resource. 

A pilot recreational fishery survey at Ocean City, Maryland (Fig. 5) 
terminated J"Lme 30, 1975. Information from this study is relevant only 
to the southern quarter of the proposed st.udy area. Proj ections of the 
data to more northern portions of the Hid-Atlantic OCS VJould be highly 
inaccurate because of popUlation differences in both available fish and 
the concentrations of anglers. Since no recent sportfishing survey 
exists for most of the BIN area, MACFC proposes t.O produce a report of 
these activities in the New Jersey coastal area. Party and charter boat 
fleets equal to or greater than that of Ocean City are centered in at 
least five areas in· New Jersey (Cape rvlaYi Atlanfic City, Barnegat, Point 
Pleasant and Highlands). These fleets range considerably offshore and 
harvest a quantity of pelagic species as well as inshore demersal stocks . 
Some biological data from the 1974 commercial landings are also available 
to determine competitive interactions of the recreational and commercial 
fisheries. The sampling effort and encoding of catch records requires 
considerably more labor than that used for the pilot project. at Ocean 
City, Maryland. Th~ concentration of effort will lie with personal inter­
views, primarily at dockside and 'collection of biological data on pelagic 
species not taken during trawl surveys. 

Work Products: 

1. Estimates of the harvest of principal species by the charter, 
party and private boats fishing the shelf waters and landing in 
New Jersey ports -- by species, tonnage and value distribution 
and range of fisheries. Comparisons will be made to commercial 
harvest where data are available. 

2. Impact in terms of nQ~bers of anglers, vessels of New Jersey 
recreational fishing in the OCS (BCT) area., 

3. Seasonality and biological characteristics of the recreational 
harvest. 

NMFS contribution includes the investment in time of 6 port samplers, and 
supervisory personnel, also aerial count costs and experience gained from 
earlier surveys in design of log sheets and data processing formats. 
utilization of conunercial catch samples is available for the 1974 season. 
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Task #5: Expansion of ~~RMAP 8I and II Studies 

SUBTASK #1: Biological-Finfish Surveys 
(Budget for First Yea:!:" of a Subtask wi th a l Year Durat.ion) 

Personal Service - Research 

Supervisory Fishery Biologist 
Biometrician 
Fishery Biologist 
Fishery Biologist 
Biological Aide (3) 
Project Coordinator 
Data Hanager 
Technical writer 
Secretary 

Personal Service - ADP 

Computer Scientist 
Personal Service 

Overtime 
Total Personal SeL~ice-

Operations 

Tra.vel 
'l'ransporta tion of Things 
Printing and Reproduction 
Supplies and Expendables 
Capital Equipment 
ADP (Federal Contract) 
Contracts 

Vessel Charters 
Total Operations 

Support 

Dr. A. Merrill 
Dr. s. Chang 
Mr. C. MacKenzie 
New Hire 
New Hire 
New Hire 
Ne\v Hire 
New Hi.re 
New Hire 

New Hire 

Middle Atlantic Coastal Fisheries Center (59.1% of TDL) 
Central Office (44.8% of TDL) 
Department of Con®erce (0.5% of Total Cost) 

Total Support 

Total Subtask Cost 

In-House (NOAA/NMFS) Contribution 

GS-15 0.05MY 
GS-12 0.20 
GS-12 0.25 
GS-07 0.50 
GS-03 2.50 
GS-14 0.15 
GS-12 0.15 
GS~09 0.15 
GS-05 0.15 

GS-09 0.65 

$ 1.9K 
4.5 
5.7 
6.3 

20.2 
4.8 
3.4 
2.4 
1.7 

9.8 
60.7 
22.5 

$83.2K 

1.4 
1.0 
0.5 

19.0 
3.0 
3.5 

40.0 

46.2 
35.0 
1.2 

68.4 

82.4 

$234.0K~ 
==----=::::::.:.:"~ 

$153. 
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Task #5: Expansion of ~iliRMAP S1 and II Studies 

SUBTASK #1: Biological-Finfish Surveys 
,(Budget for Second Year of a Subtask with a ~ Year Duration) 

Personal. Service Research 

Supervisory Fishery Biologist 
Biometrician 
Fishery Biologist 
Fishery Biologist 
Fishery Technician 
Biological Aide (3) 
Project Coordinator 
Data Manager 
Technical t'lri ter 
Secretary 

Personal Service-ADP 

computer Scientist 
Personal Service 

OVertime 
Total Personal Service 

Operations 

Travel 
Transportation of Things 
Printing and Reproduction 
Supplies and Expendables 
Captial Equipment 
ADP(Federal Contract) 
Contracts: 

Vessel Charters 
rrotal Operations 

Support 

Dr. A. Merrill 
Dr. s. Chang 
Mr. C. MacKenzie 
New Hire - Yr.l 
New Hire 
Ne\-'l Hire-Yr.1 
New Hire--Yr.l 
Nel,v 1:Iire-Yr .1 
New Hire-Yr.l 
Ne\v Hire-Yrol 

Nevi Hire-Yr. 1 

Middle Atlantic Coastal Fisheries Center (59.1% of TDL) 
Central Office (44.8% of TDL) 
Department of Commerce (0.5% of Total Cost) 

'I'ota1 Support 

Total Subtask Cost 

GS-lS O.05HY 
GS-12 0.20 
GS-12 0.25 
GS-07 0.50 
GS-05 1.00 
GS-03 2.50 
GS-14 0.15 
GS-12 0.15 
GS-09 0.15 
GS-OS 0.15 

GS--09 0.65 

.:. ....... 

$1.9K 
4.5 
5.7 
6.3 

10.5 
20.2 
4.8 
3.4 
2.4 
1.7 

9.8 -'-71.2 
22.5 ---

$93.7} 

1.4 
1.0 
0.5 

17.7 
3.0 
3.5 

40.0 ---

51.9 
39.3 
1.3 

67.1" 

92.5 

--_.-.: 
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Task ttS: Expansion of MARMAP 8I and II Studies 

SUBTASK #1: Biological-Finfish Surveys 
(Budget for Thir~ Yea~ of a Subtask ~ith a ~ Year Duration) 

Personal Service - Research 

Supervisory Fishery Biologist 
BiOlnetrician 
Fishery Biologist 
Fishery Biologist 
Fishery Technician 
Biolqgical Aide (3) 
Biological Aide 
Project Coordinator 
Data Hanager 
Technical writer 
Secretary 

Personal Service-ADP 

Computer Scientist 
Personal Service . 

Overtime 
Total Personal Service 

Travel 
t~ransportation of rrhings 
Printing and Reproduction 
Supplies and Expendabl~s 
Capital Equipment 
ADP (Federal contract) -
Contracts: 

Vessel Charters 
Total Operations 

Support 

Dr. A. Merrill 
Dr. s. Chang 
Mr. c. MacKenzie 
NevI Hire-Yr.l 
New Hire-Yr. 2 
New Hire-Yr.l 
Ne\'l Hire 
New Hire-Yr.l 
New Hire-Yr. 1 
New Hire-Yr.l 
New Hire-Yr.1 

Ne\\T Hire-Yr.1 

Mtddle Atlantic Coastal Fisheries Center (59.1% of TDL) 
Central Office (44.8% of TDL) 
Department of Commerce (0.5% of Total Cost) 

Total Support 
2;_ .... __ . 

JJ.Jeta-l Subtask Cost 

--40--

GS-IS 0.05MY 
GS-12 0.20 
GS-12 0.25 
GS-07 0.50 
GS-05 1.00 
GS-03 2.50 
GS~03 1.00 
GS-14. 0.15 
GS-12 0.15 
GS-09 0.15 
GS-OS 0.15 

GS-09 0.65 

$1.9K 
4.5 
5.7 
6.3 

10.5 
20.2 
8.0 
4.8 
3.4 
2.4 
1.7 

9.8 
79.2 
22.5 

2.9 
1.5 
1.0 

26.0 
3.0 
6.0 

45.0 . 
85.4 

56.2 
42.6 
1.4 

100.2 

$287 • 3[··~ 
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Task #5: Expansion of l'LARMAP 5I and II Studies 

SUBTASK #2: ~iological-Sportfish/Commercial Fish Interactions: OCS(BCT)~Jeas 
(B,udget for First Year, of a Subtask with a 1. Year Duration) 

Personal Se~~ice - Research 

Supervisory Fishery Biologist 
Biometrician 
Fishery Biologist 
Fishery Biologist 
Fi~hery Technician 
Fishery Technician 
Bioldglcal Aide (1) 
Project Coordinator 
Data Manager 
Technical Writer 
Secretary 

Personal Service - ADP 

computer Scientist 
Personal Service 

Overtime 
Total Personal Service 

, .9peiation~ 

Travel 
'J1ransporta tion of Things 
Printing and Reproduction 
Supplies and Expendables 
Capital Equipment 
ADP (Federal Contract) 
Contracts 

Total Operations 

Support 

Dr. A. Merrill 
Dr. s. Chang 
Hr. B. Freeman 
New Hire 
l'rr • G. Ward 
l-1r. S. Turner 

- New Hire 
New Hire 
New Hire 
New Hire 
New Hire 

New Hire 

Niddle Atlantic Coastal Fisheries Center (59.1% of TDL) 
Central Office (44.8% of TDL) 
Department of Commerce (0.5% of Total Cost) 

Total Support 

Total Subtask Cost 

In-House (NOAA/NMF~,Contribution 

-_ -'41-

GS-IS 0.05HY 
GS-12 0.10 
GS-ll 0.25 
GS-07 0.50 
GS-06 0.50 
GS-04 0.80 
GS-03 1.00 
GS-14 0.10 
GS-12 0.10 
GS-09 0.10 
GS-05 0.10 

GS-09 0.40 

$1.9K 
2.2 
3.6 
6 .. 2 
6 .. 4 
5.6 
8.0 
3.2 
2.3 
Ift6 
1.1 

6~O 

48.1 
5'.0 ----

$53.1K 

1 .. 2 

0.5 
3.5 

3.0 

29.0 
22.0 
0.6 
/ 51.6 

$112. 9K,~ 

~ 74.0K~ 
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SUBTASK #2: Biological-Sportfish/Commercial Fish Interactions: OCS(BCT)Area 
(Budget for Second Year of a Subt~sk with a l Year Duration) 

t 
( 

L 

Personal Service - Research 
f-
f - Supervisory Fishery Biologist 

Biometrician 
r-- Fishery Biologist 
~ _ Fishery Biologist 

Fishery Technician 
Fishery Technician 
Biol~gical Aide (l) 
Project Coordinator 
Da t,a Manager 
Technical Writer 
Secretary 

Personal Service - ADP 

Computer Scientist 
Personal Service . 

OVertime 
Total Personal Service 

Travel 
Transportation of Things 
Printing and Reproduction 
Supplies and Expendables 
Capi-tal Equipment 
ADP (Federal Contract) 
Contracts 

'rota1 Operations 

Support 

Dr. A. Herrill 
Dr. s. Chang 
Mr. B. Freeman 
New Hire-Yr.l 
lfl..r • G. vJard 
Mr. s. Turner 
Ne\v Hire-Yr. 1 
New Hire-Yr. I 
New Hire-Yr.1 
New Hire~Yr.l 
NevI Hire-Yr.1 

New Hire-Yr.l 

l--- Middle Atlantic Coastal Fisheries Center (59.1% of TDL) 
Central Office (44.8% of TDL) L. 

Department of Commerce (0.5% of Total Cost) 
Total Support 

Total Subtask Cost 

GS-15 O.OSHY 
GS-12 0.10 
GS-ll 0.25 
GS-~07 0.50 
GS-06 0.50 
GS-04 0.80 
GS-03 1.00 
GS-14 0.10 
GS-12 0.10 
GS-09 0.10 
GS-05 0.10' 

GS-09 0.40 

$1.9K 
2.2 
3.6 
6.2 
6.4 
5.6 
8.0 
3.2 
2.3 
1.6 
1.1 

6.0 
48.1 
5.0 ---

$53.11': 

0.7 

0.5 
3.5 

3.0 

29.0 
22.0 

1.7 

0.6 
51.6 

$112. 4}~' 
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Task #5: Expansion of MARMAP SI and II Studies 

SUBTASK #2: Biological-Sportfish/Commercial Fish Interactions: OCS{BCT)Area 
(Budget for Third ~ of a Subta~k with a l Yea~ Duration) 

Personal Service - Research 

Supervisory Fishery Biologist 
Biometrician 
Fishery Biologist 
Fi~hery Biologist 
Fishery Technician 
Fish~ry Technician 
Biological Aide (1) 
Biological Aide (1) 
Project Coordinator 
Data Manager 
Technical Writer 
Secreta.ry 

-Personal Service-PJ)P 

computer Scientist 
Personal Service 

Overtime 
Total Personal Service 

Operations 

Travel 
Transportation of Things 
Printing and Reproduction 
Supplies and Expendables 
Capital Equipment 
ADP (Federal Contract) 
Contracts 

Total Operations 

Support 

Dr. A. Herrill 
Dr. S. Chang 
Mr. B. Freeman 
New Hire-Yr.l 
Mr. G. Ward 
Mr.S. Turner 
New Hire-Yr.l 
New Hire-Yr.3 
New I-lire - Yr . 1 
New Hire-Yr.l 
New Hire-Yr.l 
New Hire-Yr.l 

Ne\'l Hire-Yr.l 

Middle Atlantic Coastal Fisheries Center (59.1% of TDL) 
Central Office (44.8% of TDL) 
Department of Commerce (O.5% of Total Cost_) 

Total Support 

Total Subtask Cost 

GS-15 0.05MY 
GS-12 0.10 
GS-ll 0.25 
GS-07 0.50 
GS-06 0.50 
GS-04 0.80 
GS-03 1.00 
GS-03 1.00 
GS-14 0.10 
GS-12 0.10 
GS-09 0.10 
GS-05 0.10 

GS-09 0.40 

$1.9K 
2.2 
3.6 
6.2 
6.4 
5.6 
8.0 
8.0 
3.2 
2.3 
1.6 
1.1 

6.0 
56.1 
5.0 ---

$61.1Y_ 

1.7 

0.8 
6.6 

6.8 

59.3 

$136. 
l 

e;.. -~_:'; 
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Task #5: Expansion of MARMAP SI and SII StudiE!'s . 0 

8UBTASK #3: Biological - Ichthyoplankton 
(Budget for First. Year of a Subtask with a ~ Year Duration) 

Personal Service - Research 

Biometrician 
Fishery Biologist 
Fishery Biologist 
Biological Aid (2) 
Project Coordinator 
Data Manager 
Technical Hriter 
Secr'~tary 

Personal Service - ADP 

Computer Scientist 
Personal Service 

Overtime 
Totcil Personal Service 

Operations 

Travel 
Transportation of Things 
Printing and Reproduction _ 
Supplies & Expendables 
Capital Equipment 
ADP (Federal Contract) 
Contracts: 

Dr. S. Chang GS-12 
Mr. P. Berrien GS-ll 
Mr. M. Fahay GS-ll 
New Hire G8-03 
New Hire G8-11+ 
New Hire GS-12 
New Hire G8-09 
NeH-Hire ·G8-05 

New Hire G8-09 

Sorting & Identification of ichthyoplankton samples 
Total Operations 

Middle Atlantic Coastal Fisheries Center (59.1% of TDL) 
Central'Office (44.8% of TDL) 
DOC (0.5% of Total Cost) 

Total Support 

Total 8ubtask Cost 

In-House (NOAA/NMFS) Contribution 

-LL1.:.·· 

0.10 MY 
0.25 MY 
0.25 MY 
1.50 MY 
0.10 MY 
0.10 MY 
0.10 MY 
0.10 MY 

0.10 MY 

2.2K 
5.0 
L~. 9 

12.0 
3.2 
2.3 
1.6 
1.1 

1.6 
33.9 
6.5 

0.8 
0.5 
0.5 
5..3 
-0-

.2.0 

32.0 

22.2 
16.8 

0.6 

40. L.; 

39.6' 

121.1. 
/ ======::; 

/ 79.4 
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Task #5: Expansion of MARMAP SI and SII Studies 

SUBTASK #3: Biological - Ichthyoplankton 
(Budget for' Second Year' of a Subtask Hith a ~ Year_ Duration) 

Personal Service - Research 

Biometrician . 
Fishery Biologist 
Fishery Biologist 
Fishery Technician 
Biological Aid (2) 
Project Coordinator 
Data 'Manager 
Technical Writer 
Secretary 

Personal Service - ADP 

Computer Scientist 
Personal Service 

Overtime 
Total Personal Service 

Operations 

Travel 
Transportation of Things 
Printing & Reproduction 
Supplies and Expendables 
Capital Equipment 
ADP (Federal Contract) 
Contracts: 

Dr. S. Chang 'GS-12 
Mr. P. Berrien GS-ll 
Mr. M. Fahay GS-ll 
New Hire GS-05 
New Hire - 1 yr. GS-03 
New Hire - 1 yr. GS-14 
NeH Hire - 1 yr. 88--12 
New Hire - 1 yr. G8-09 
New Hil'e - 1 yr. GS-05 

NeH Hire - 1 yr. GS-09 

Sorting and Identifi~ation of ichthyoplankton samples 
Total Operations 

Support 

Middle Atlantic Coastal Fisheries Center (59.1% of TDL) 
Central Office (44.8% of TDL) 
DOC (0.5% of Total Cost) 

Total Support 

Total Subtask Cost 

-45-

0.10 MY 
0.25 MY 
0.25 1-1Y 
1.00 MY 
1.50 MY 
0.10 MY 
0.10 HY 
0.10 BY 
0.10 NY 

o .10 ~1Y 

2.2K 
5.0 
4.9 

10.5 
12.0 

3.2 
2.3 
1.6 
'1.1 

1.6 ---
44.4 
6.5 

0.8 
0.5 
0.5 
4.5 
-0-
2.0 

32.0 

27.9 
21.1 
0.7 

50. 9~ 

40.31 

L~9 • 71 . 

140. ~L~ 



Task #5: Expansion of MARMAP 81 and SII Studies 

SUBTASK #3: Biological - Ichthyoplankton 
(Budget for Third Year of a Subtask with a ~ Year Duration 

r 
r 

L 

L 

Personal Service --

Biometrician 
Fishery Biologist 
Fishery Biologist 
Fishery Technician 
Biological Aid (2) 
Biological Aid (1) 
Project Coordinator 
Data l'1anager 
Technical Hriter 
Secretary 

Personal Service -

Computer Scientist 
Personal Service 

Overtime 

Research 

ADP 

Total Personal Service 

Operations 

Travel 
Transportation of Things 
Printing and Reproduction 
Supplies and Expendables 
Capital Equipment 
ADP (Federal Contract) 
Contracts: 

Dr. S. Chang GS-12 
Mr. P. Berrien GS-11 
Mr. M. Fahay GS-ll 
New Hire - yr. 2 GS-05 
NeH Hire - yr. 1 GS-03 
New Hire GS-03 
New Hire - yr. 1 GS-ILJ-. 
New Hire - yr. 1 GS-12 
NeVI Hire - yr. 1 GS-09 
New Hire yr. 1 GS-05 

New Hire - ·yr. 1 GS-09 

Sorting ~nd Identification of ichthyoplankton samples 
Total Operations 

Support. 

Middle Atlantic Coastal Fisheries Center (59.1% of TDL) 
Central Office (44.8% of TDL) 
DOC (0.5% of Total Cost) 

Total Support 

Total Subtask Cost 

B .' : ~'; 

-46-

0.10 MY 2.2K 
0.25 lv1Y 5.0 
0.25 lv1Y 4.9 
1.00 MY 10.5 
1.50 MY 12.0 
1.00 MY 8.0 
0.10 l'1Y 3.2 
0.10 MY .2.3 
0.10 HY 1.6 
0.10 MY 1.1 

0.10 MY 1.6 
52. L~ 
6.5 

1.8 
0.8 
0.9 
8.5 
-0-
3.0 

35.5 

32.2 
24.4 
0.8 

50. ~5 

57 .Lj. . 

166.E ----.-. 
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Task #5: Expansion of MARMAP 8I and srr Studies 

SUBTASK #4: Biological Ocean-Shellfish 
(Budget for First Year of a Subtask with a ~ Year DUl'at ion) 

Personal Service - Research 

Biometrician 
Fishery Biologist 
Fishery Biologist 
Biological Aid (1) 
Project Coordinator 
Data Manager 
Technical Writer 
Secretar)y 

Personal Service - ADP 

Computer Scientist 
Personal Service 

Over'time 
. Tbtal Personal Service 

Travel 
Transportation of Things 
Printing and Reproduction 
Supplies and Expendables 
Capital Equipment 
ADP (Federal Contract) 
Contracts 

Total Operations 

Support 

Dr. S. Chang GS-12 
Mr. C. MacKenzie GS-12 
Mr. J. Ropes GS--12 
New Hire GS-03 
New Hire GS-14 
New Hire GS-12 
NeVI Hire GS-09 
New Hire GS-05 

NeH I-lire GS-09 

Middle Atlantic Coastal Fisheries Center (59.1% of TDL) 
Centr~l Office (44.8% of TDL) 
DOC (0.5% of Total Cost) 

Total Support 

Total Subtask Cost 

In-House (NOAA/NMFS) Contribution 

-47-

0.10 t1Y 
0.25 MY 
0.25 MY 
1.-00 MY 
0.05 MY 
0.05 BY 
0.05 MY 
0.05 t1Y 

0.10 MY 

2.2 
5.7 
6.0 
8.0 
1.6 
1.2 
0.8 
0.5 

1.S 
27.5 
6.0 

0.6 
-0-
O.~-

4-.8 
-0--
1.6 
-0-

18.4 
13.9 

0.4 

7.1+K 

32.7 

73.6K 

Lt S.2K 
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Task #5: Expan~ion of MARMAP SI and SIr Studies 

SUBTASK #4: Biological Ocean~Sh~llfish 
, (Budget for Second Year of a SubtasK with a ~ Year Duration) 

Personal Service - Research 

Biometrician 
Fishery Biologist 
Fishery Biologist 
Biological Aid (1) 
Project Coordinator 
,Da ta Manager 
Technical Hpi-ter 
Secretal .... y 

-P-ersonalService ADP 

Computer .Scientist 
Pe~sonal Service 

-·Overtime 
~ot~l 'Personal Service 

'-.:Travel 
'~Tpanspor-tation ~of ~Things 
~ Printing ~'and ~ Reproduc_tion 
~Suppli-es ::a.nd ~-Expendables 
~Gapitcil~Eqriiprnent 
·=·ADP (F-'e-der.al.Contract) 
::CbntrCicts 

~Total,Ope~ations 

PI'. 
Mr. 
Mr. 
Ne\-.J' 
New 
New 
New 
N.eH 

~. ~hang GS-12 
C. Mac,Kenzie GS-12 
J. Ropes GS-12 --
Hire yr. 1 GS-03 
H.ire - yr. 1 GS,:-1.4 
Hire - yr. 1 GS-12 
Hire - yr. 1 GS-09 
Hire - yr. 1 .9S.-05 

~~fdale:Atlafitic~eeast~1~Fisheties~Center:(59;1%.of:TDL) 
- CentJ:1al-: Office (1+4-; 8%' or:'TDL) - - .. - -. - "-
;:DOC; (0~ 5%-:::bf':To;tal~-eost) 

'; Total=-Supp-ort 

("1 ~-r. -:- "'-, ~ :..... .. '"l" _ ~ __ 

\,.. ... ......", .. r __ .l.~",._ .... _ >o.t,;.; 

0.10 MY 
0.25 MY 
0.25 MY 
1.00 I~Y 

0.05 lv1Y 
0.05 ~1Y 

0.05 MY 
0.05 MY 

o .10 ~1Y 

2.2K 
5.7 
6~O 

S.O 
1.6 
1.2 
O.S 
0.5 

1.5 
27.-5 
6.0 

--0 .. 6 
~~d-

0.4 
~-4: 8 
-';0-
-_1.6 
'70-

",lS.4 
~ J-3~ 9 
,~D. 4 ----

33. ;-. 
~ -" . 

7 . LJ-Y 

~ 32. 7-

-'13.(: 

L::. ~"-
----~~ 
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1- Task #5: Expansion. of MARMAP sr and srr Studies 

SUBTASK #4: Biological Ocean-Shellfish 

E (Budget for Third Year of a Subtask With a 3 Year Duration) 
I 

If=_·~ - -

r 
Personal Service - Research 

Biometrician 
Fishery Biologist 
Fishery Biologist 
Biological Aid (1) 
Biological Aid (1) 
Project Coordinator 
Data Manager 
Technical Writer 
Secretary 

Personal Service - ADP 

Computer Scientist 
Personal Service 

Overtime 
Total Personal Service 

Travel 
T'ranspor'ta t ion of Things 
Printing and Reproduction 
Supplies and Expendables 
Capital Equipment 
ADP (Federal Contract) 
Contracts 

Total Operations 

SUppOl~t 

Dr. S. Chang GS-12 
Mr. C. MacKenzie GS-12 
Mr. J. Ropes GS-12 
New Hire - yr. 1 GS-03 
NeH Hire GS-03 
NeH Hire - yr. 1 G8-14 
NevI Hire -" yr. 1 G8-12 
NeH Hire - yr. 1 G8-09 
New Hire - yr. 1 G8-05 

New Hir'e - yr. 1 G5--09 

Middle Atlantic Coastal Fisheries Center (59.1% of TDL) 
Central Office (44.8% of TDL) 
DOC (0.5% of Total Cost) 

Tota.l Support 

Total Subtask Cost 

0.10 HY 
0.25 MY 
0.25 MY 
1.00 MY 
1.00 MY 
0.05 1>1Y 
0.05 MY 
0.05 BY 
0.05 t1Y 

0.10 MY 

2.2K 
5.7 
6.0 
8.0 
8.0 
1.6 
1.2 
0.8 
0.5 

1. S· 
35.5 
6.0 

1.6 
-0-
0.3 
6.9 
-0-
3.6 
-0-

22.8 
17.3 
0.5 

41.S 
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Task #' 6: Historical benthic macrofaunal data 

A. Int.roduction: 

It is now well understood that chronic or acute oil pollution can 
have major, long lasting effects on both the benthic in fauna and 
epibenthic forms (Sanders, 1972). Since the majority of benthic 
organisms are relatively irl1l\1o·tile or move only short distances 
they C1~::-e far superior indicators of pollution events t.han. the 
planktonic or pelagic elements of the marine ecosystem. Where 
pollutants resuJ.t either in a major change in community si:ructure 
or a:t:-e accumulated in the ti.ssues in measurable amounts such 
"records" are likely to be reflected in element.s of i:he benthic 
infauna. 

B. . Descript.ions of sources and status of existing bent:hic samp1es: 

The Hiddle ~tlantic Coastal Fisheries Center presently holds sizable 
collections (Middle Atlantic Bight and New Jersey Coast) of benthic 
organisms \...,rhich can form an immediat.ely available baseline against 
which future changes in benthic cOIll.!.'1lUnity structure can be compa.red. 
The collections consist of screened and sorted benthic grab (Smith­
McIn·tyre) samples t each taken in a highly standardized fa5hio11 at 
permanently established sampling sites (stations) Ioea·ted in the 
Middle Atlantic Bight. In addition tQ the stored benthic fauna, 
each station can be characterized as to sediment t.ype and heavy 
metal burden. Some sediment subsamples are frozen and are avail­
able for hydrocarbon analyses. 

(1) Samples were collected, from the R/V Ht~ Mitchell, in Ma.y 1974 
at two principal sites (Figs. 6-1 and 6-2) located within the bound­
aries of the Balt.imore Canyon Trough. Samples were collec·ted at 93 
sta.tions; replicate samples were taken at 21 of the 93 sfu~pling sta­
tions. Of the total of 114 grab samples, 22 have been sorted to the 
1 Il1Ill size fraction and 12 have been identified to the species level. 

In addition to the samples collec·ted vIi thin the BCT, numerous grab 
samples have been collected (R/V Ventu.!e and R/V Delavlare II cruises) 
wi thin the EPA·-designated alterna-te dump sites (Fig. 6-1). They 
are being processed for data reports under the auspices of the NOP~­
MESA program. Comparisons will be made with the faunistic data 
from the BeT. The two sampling areas appear to be very similar. 

(2) Two cruises were also made to a series of stations located 
along the New Jersey coastline from Sandy Hook to Cape May (Fig. 6-3a and b) . 
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an area likely to be affected by oil escaping from exploration 
and drilling activities. The first cruise, t.erminated in November 
1972, culminated in a series of benthic grab samples collected 
from 246 stations. Of these, approximately 100 have been sorted 
to 'the 1 nun size frae-tion and 30 samples have been identified to 
the species level. Forty of the original stations were resampled 
in July-August 1973. Duplicate samples 'l!lere taken at each of the 
stations resampled. 

Considering bo·th the BCT stations ~nd the Ne\v Jersey coastline 
stations, we presently hold 318 samples to be sorted and identified. 
Iri addition I eighty sorted samples remain to be identified. 
A recent aIlalysis of the time required for sorting and identifying 
benthic grab samples indica'tes that four college level VJork/study 
students and three professional identifiers can process approxi­
mately 350 samples per year. This analysis was based on sorting 
and identif ica'tion of sa.mples collected 1) offshore r in wa'ters 
similar to the BeT, 2) from the highly organic sludge disp6sal area 
and 3) inshore, in the immediate sublittoral zone. We therefore 
assume that four sorters and three professional identifiers could 
make similar progress on the BCT and New Jersey shore samples. 

c. Justification: 

New Jersey Coastline stations: Numerous ben~hic grab samples 
collected during biotic censuses of the immediate sublitt.oral zone 
of the New ~Jersey Coastline as well as samples taken at stations 
in the so called Baltimore Canyon Trough are presently held at 
the Sandy Hook facility, Middle Atlantic Coastal Fisheries Center. 
The locations of st,ations off the Nevv Jers~y. ,Coast which have been 
sampled are indicated on attached .Fig., 6-:3a and b. Stations not circled 
and all stations circled, except for 600 series, were collected 
from during a SUn1rner cruise completed in 1972. All stations 
circled, except for 600 series, were resampled in August 1973. 
Ci~cled stations in the 600 series were collected from only in 1973. 

In total, 246 stations were collected from in 1972 and 40 (each 
replicated) were resampled in 1973. In addition, 11 stations (600) 
series) were sampled once in 1973. All stations resampled in 1973 
were located off and north of Barnegat Bay Inlet. 

The majority of stations sampled in 1972 were located south of 
Atlantic City and in particular off Cape May, an important, 
relatively uncontaminated offshore environment. 

These samples in. ~oto represent an extremely important historical 
baseline. The collection made during 1972 extends along the entire 
New Jersey coastline,including those areas south of Atlantic City 
which are relatively uncontaminated by industrial or domestic 
polJ-utants. 
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Collections made in 1973 were concentrated in the area north of 
Barnegat Bay Inlet; this northern sector, in part, constitutes a 
portion of the New York Bight apex, an environment already impinged 
upon by a mul tiplici t:y of domestic and industrial wastes. 

Studies projected by BLM under contract include benthic surveys of 
portions of the Baltimore Canyon and occasional stations located 
along a limited number of transects extending shoreward from off­
shore sitese 'I'hese s·ta-tions are to be occupied periodically over 
a period of one year r perhaps commencing in FY 76. The New Jersey 
CO,ast samples presently held by Middle Atlantic Coastal Fisheries 
Center will compliment the samples to be collected for BLl'/[ under 
contract; they will provide an historical baseline whi.ch will other­
\vise be unavailable for assessing possible impact of oil exploration 
and development~ The samples taken in 1972 will provide information 
for the entire. New Jersey sublitJcoral zone and the stations resampled 
in 1973 will provide an additional baseline for CY 73. 

Comparison of data from stations north and south of Barnegat Bay 
Inlet will enable scientists to establish the degree of similarity 
~etv"een the two areas and, subsequently, to determine if the New 
Jersey subli·ttoral constitutes a single sampling. _strata. The large 
number of sta-l:ions involved will permit the determina-tion of intra­
strata variability due to the well-documented ridge and swale top­
ography characterist.ic of these coast-al waters. Data resulting 
from these analyses should greatly reduce the level of £uture 
monitoring efforts required to assess change, if any, due to 
petroleum development. 

Data resulting from analyses of samples collected at stations sampled 
in 1972 and 1973 will provide informa-tion important in assessing 
annual variation in benthic faunas north of Barnegat Bay Inlet. 
If it is determined that the benthic fauna are similar along the 
entire New Jersey shoreline then the observed variations can be used 
to ,extrapolate to other areas of the coast. 

In total, the collections presently held will be of particular 
significance in terms of developing trajectory models and predicting 
those coas·tal zone resources likely to be impinged upon by oil 
exploration and development. These samples pr'esently represent 
the only source of comprehensive benthic data for the sublittoral 
zones off the New Jersey coast. 

Baltimore Canyon Trough (BCT) Stations; _'A~ per item B we presently 
hold 114 samples collected at stations selected by the U. S. Geological 
Survey in the BCT. As was indicated in the foregoing paragraphs on 
New Jersey Coastline samples, this material constitutes an extremely 
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important baBeline which, in comparison with future collections, will 
provide baselines which reflect annual variation. If the general BCT 
area is to be sampled quarterly under contract with BLM our samples 
collec~ed in CY 74 will provide data ~lich can be used to develop a 
BCT sampling s·trata, greatly simplifying future collection activities. 
These saInples vlill provide data which can also be used to assess 
intrastrata variation, both spatially and, as previously noted, 
temporally. 

A..s noted in item B the MACFC holds numerous additional samples and 
data concerned with the distribution and abundance of benthic 
macrofaunal populations on the continental shelf, particularly to 
the north of the Hudson Shelf Valley and Canyon. The subject grab 
samples from the BCT would provide a comprehensive overview of the 
distribution of t.he benthos on the shelf and vmuld allow the develop­
ment of a baseline for CY 74 and 75, which, in conjunction with 
future samples, would permit the development of a predictive trajectory 
model useful in assessing potential or actual impac·t of petroleum 

. contaminants which mighJc result from oil exploration and development. 

Plans for ELM supported research which have been available to this 
office will- not provide informa·tion on ~nnual variatic:m nor sufficient 
data on spatial distribution of benthic assemblages on the shelf. 

Work to be done: 

In vie\.v of the foregoing we propose to: 1) complete -the sorting and 
identification of the aforementioned benthic grab samples from the 
Baltimore Canyon Trough and New Jersey Coastline; 2) relate the 
resulting data to sediment type and existing heavy metal burdens 
(as an indication of present contamination); and 3) prepare a report 
on the distribution and abundance of benthic fauna in the Middle 
Atlantic Bigh-t, particularly as the fauna would relate to offshore 
oil exploration and drilling. The benthic data are relatable to 
demersal fish data and would be of extreme importance in the develop­
ment of a first-order pollutant trajectory model as has been 
previously proposed. 

The work up of the to·tal benthic data, including sample sorting and 
identification, would be completed 12 months after award of a contract. 
The final report would be available 18 months after award of contract. 

It has been suggested in several meetings with NOAA and BLM .personnel 
that it might not be necessary to develop the complete benthic packages 
as outlined in the foregoing sections. This office is therefore pro­
viding a number of subpackages which might provide information useful 
to BLM but at a reduced cost in regard to sample sorting, identification 
and analysis. The following options exist: 
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***1) '1'he total number of samples would be analyzed and reported upon. 

**2) One hundred New Jersey Coastline stations would be analyzed, 
emphasizing those stations which had been resampled in 1973 and_ 
the 21 stations within the BCT at which duplicate samples were 
collected. 

*3) Only the stations for which duplicate samples exist \-1Ould be 
processedQ This would include the 40 New Jersey Coastline stations 
sampled in 1972 and 1973 and the 21 BCT s·ta-tions at which duplicate 
samples were taken (note that this would limit coverage within the 
BCT and would yield data only on those New Jersey Coast samples 
taken north of Barnegat Bay Inlet). 

4) Only the total Jersey Coastline Ilsubpackage ll would be provided 
(note that this would eliminate all historical data for the 
exploration and drilling sites). 

5) Only the total BCT subpackage would be provided (note that this 
would eliminate all historical data for the New Jersey sublittoral 
section of any trajectory model). 

E. Highest Priority Work Products: 

I Biological - Benthic species - Ba} t.imore Canyon Trough: 
r 

1-

1) Species listings by station; 114 samples from 93 stations. 

2) Distributions and abundances of benthic species at each station. 

3) Computations of diversity indices. 

4) Wi thin s·tation vari.ation as shown in duplicate samples. . 

5) Between station variation, including comparison-with offshore 
benthos in other sampling areas of New York Bight. 

Biolo~ical - Benthic species - New Jersey Coastline: 

1) Species listings by station; 246 samples from 246 stations collected 
in November 1972; 51 samples from 51 stations resampled in July­
August 1973. 

2) Distributions and abundances of benthic species at each station. 

3) Computations of diversity indices. 

*** -.highest priority 
** - next to highest priority 
* - next to lowest priority 

lowest priority 
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4) within station variation as shown in duplicate samples. 

5) Between station variation, including comparison with offshore 
benthos in other sampling areas of New York Bight. 

6) Temporal variation as shown at resampled stations. 

~eological - Sediments from Baltimore Canyon Trough and New Jersey 
Shoreline: 

1) Provide standard geological a~1alyses I including. grain size 
distribution and percent. organic matter f for sediment samples 
collected at benthic sampling sites. 

2) Provide data on heavy metal burdens (Ag, Cr, Cu, Ni, Pb, Zn) in 
sediments collected at benthic sampling sites. 

3) - Correlate sediment types with benthic dist:.ribution and di versi ty 
data as well as distribution and levels of heavy metals as possible 
indication of present pollution levels. 

Final Report - will sumrnai:-ize foregoing as baselines against which 
future change can be comparedi data will also provide substantial 
input into Task # 6. 

Report will emphasize possible effects of petroleum pollutants on 
benthic fauna. 

REFERENCE 

Sanders, H.Lo I J".F. Grassle and G.R. Hampson. 
1972. The Wes"t Falmouth oil spill. I. Biology. \voods Hole Oceanogr. 

Inst .. Tech. Rept. ~tJHOI-72-20, unpublished ms. 
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Figure 6-1. Coastal New York Bight' showing areas where the Middle Atlantic ·Coastal I Fisheries Center has research in progress. 
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Task if.6: Histol'ical Benthic Hacrofaunal Data 

SUBTASK #1: New Jersey Coastal (NJC) and 
~ Baltimore Canyon Trough (BCT) Package 
r 

~ (Budget for First 12 Months of an 18 Month Task) 
~ .. ~ 

t= 

r 

I r 

t~~ 

t 

L--

L 

I 
l 

Personal Service - Research 

Supervisory Fishery Biologist 
Fishery Biologist 

L(Biological Technician 
Biological Aid (4) 
Project Coordinator 
Data Manager 
Technical Writer 
Secretary 

Personal Service ---_. 

Computer} Scientist 
Total Personal 

ODera-tions _.L ____ _ 

Travel 

ADP 

Ser'vice 

Transportation of Things 
Printing and Reproduction 
Supplies and Expendables 
Capital Equipment 
ADP (Federal Contract) 
Contracts 

Total Operations 

Dr. lJ • Pearce GS-15 
Hr. D. Radosh GS-09 
New Hire G5-07 
Nel" Hire GS-03 
New Hir'8 GS-14 
NeH Hire GS-12 
New Hir'8 GS-09 
New Hire GS--05 

New Hire GS-09 

Middle Atlantic Coastal Fisheries Center (59.,1% of TDL) 
Central Office (44.8% of TDL) 
DOC (0.5% of Total Cost) 

Total Support 

Total Subtask Cost 

In-House (NOAA/NMfS) Contribution 

-59-

0.10 t-1Y 
1.00 MY 
1.00 NY 
4.00 I,1Y 

0.20 11Y 
0.20 lvIY 
0.20 HY 
0.20 HY 

0.25 

3.6K 
12.7 
12.4 
32.1 
6.2 
4.4 
3.1 
2.1 

3.8 

·4·,0 
0.4 
0.6 
7.5 
0.4 
2.1 
-0-

43.6 
33.0 
0.9 

77.5 

172.9K 
.. _n 
___ ",k .• ,.. 

292.BY 
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Task #6: Historical Benthic Macrofaunal Data 

SUBTASK #2: Reduced NJC and BCT Package 

(Budget for First 12 Months of an 18 Month Task) 

Personal Service - Research 

Supervisory Fishery Biologist 
Fishery Biologist 
Biological Technician 
Biological Aid (4) 
Project Coordinator 
Data Manager 
Technical Hriter 
Secretary 

Personal Service - ADP 

Coinputer Scientist 
Total Personal Service 

Operations 

Travel 
Transportation of Things 
Printing and Reproduction 
Supplies and Expendables 
Capital Equipment 
ADP (Federal Contract) 
Contracts 

Total Operations 

Support 

Dr. J. Pearce G8-15 
Hr. D. Radosh GS-09 
New Hire GS-07 
NeH Hire GS--·03 
New Hire GS-IL~ 

NeH Hire GS-12 
New Hire G8-09 
New Hire GS-05 

Ne'd Hire GS-09 

Middle Atlantic Coastal Fisheries Center (59.1% of TDL) 
Central Office- (44.8% of TDL) 
DOC (0.5% of Total Cost) 

Total Support 

Total Subtask Cost 

In-House (NOAA/NMFS) Contribution 

-60-

0.10 BY 
0.35 MY 
0.35 NY 
1.80 NY-
0.20 tv1Y 
0.20 HY 
0.20 t1Y 
0.20 11Y 

0.25 MY 

3.6 
4.5 
4.4 

14.3 
6.2 
4.Lf 
3.1 
2.1 

3.8 

2.3 
0.2 
0.3 
LL 3 
0.2 
1.2 
-0-

25.1 
19.1 
0.5 

8.5 

168. :::~ 
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Task #6: Historical Benthic Macrofaunal Data 

SUBTASK #3: Much Reduced NJC and BeT Package 

(Budget for First ~ ~1onths of an 18 Month Task) 

Personal Service - Research 

Supervisory Fishery Biologist 
Fishery Biologist 
Biological Technician 
Biol6gical Aid (4) 
Project Coordinator 
Data I'Janager 
Technical Writer 
Secretary 

Personal Service - AD? 

Computer Scientist 
Total Personal Service 

Travel 
Transportation of Things 
Printing and Reproduction 
Supplies and Expendables 
Capital Equipment 
ADP (Federal Contract). 
Contracts 

Total Operations 

Dr'. J" • Pearce GS-15 
Mr. D. Radosh GS-09 
NeH Hire GS-07 
Ne"\.V Hire G3-03 
NeH Hil'e GS-IL~ 

Net.'l Hire GS--12 
New Hire GS-09 
NeVI Hire GS-05 

New Hire GS-09 

Middle Atlantic Coastal Fisheries Center (59.1% of TDL) 
Central Office (44.8% of TDL) 
DOC (0.5%-of Total Cost) 

Total Support 

Total Subtask Cost 

In-House (NOAA/N!vIFS) Contribution-

-61-

0.10 MY 
0.30 MY 
0.30 MY 
1.50 r~Y 

0.20 ~'lY 

0.20 ~lY 
0.20 rvlY 
0.20 [,1Y 

0.25 

3.6 
3.9 
3.8 

12.3 
6.2 
Lj·.4 
3.1 
2.1 

3.8 

2.1 
0.2 
0.3 
4.0 
0.2 
1.1 
-0-

23.4 
17.7 
0.5 

7 o~ 

92. 7!<~ 
--~-"" ----::. 

156. 91<~ 
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Task #6: Historical Benthic Macrofuanal Data 

SUBTASK #4: Redu~~d NJC Package 

(Budget for First 12 Months of an 18 Month Task) 

Personal Service - Research 

Supervisory Fishery Biologist 
Fishery Biologist 
Biological Technician 
Biological Aid (4) 
Project Coordinator 
Data Manager 
Technical Writer 
Secretary 

.Personal Service - ADP 

Computer Scientist 
Total Personal Service 

Operations 

-Travel 
Transportation of Things 
Printing and Reproduction 
Supplies and Expendables 
Capital Equipment 

-ADP (Federal Contract) 
Cont:racts 

T6ta1 Operations 

Dr. -r Pearce GS-15 oJ • 

Mr. D. Radosh GS-09 
New Hire G8-07 
New Hire GS-O? 
NeH Hire GS--l L~ 
New Hire GS-12 
New Hire GS-09 
NeH Hire GS-05 

New Hire GS-09 

Middle Atlantic Coastal·fisheries Center (59.1% of TDL) 
~entral Office (44.8% of TDL) 
DOC (0.5% of Total Cost) 

Total Support 

~~otal-Subtask Cost 

- In~House (NOAA/NHFS)- Contribution 

L r=: .' .. = 

-62-

0.10 MY 
0.25 HY 
0.25 MY 
1.25 r'·1Y 
0.20 l'1Y 
0.20 l1Y 
0.20 MY 
0.20 MY 

0.25 MY 

3.6 
3.2 
3.1 

10.1 
6.2 
L+. L~ 
3.1 
2.1 

3.8 

·2.0 
0.2 
0.3 
3.7 

·0.2 
1.0 

.~:--O-

-21.5 
16.3 
0.4 

39. C: 

7 Lt~: 

38.2K 

85.2K 

lL~4. 2K 
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Task #6: Historical Benthic Macrofaunal Data 

SUBTASK # 5: Reduced BCT Package 

(Budget for First ~ Months of an 18 Month Task) 

Personal Service - Research 

SuperViSOI)Y Fishery Biologist 
Fishery Biologist 
Biological Technician 
Biological Aid (4) 
Project Coordinator 
Data ~1a.nager 
Technical Writer 
Secretary 

. Personal Service ADP ,-----

Computer Scientist 
Total Personal Service 

Operations 

Tl"avel 
Transportation of Things 
Printing and Reproduction 
Supplies ~nd Expendables 
Capital tquipment 
ADP_ (Federal Contract) 
Contracts 

Total Oper)ations 

-Support 

Dr. J. Pearce GS-15 
Hr. D. :RaCiosh GS-09 
New Hire GS--07 
NeH HiI)e GS-03 
NeH Hire GS-14 
New Hire GS-12 
New Hire G5-09 
NeH Hire C~S-05 

New Hire GS-09 

Middle Atlantic Cb~stal. Fisheri~~ Ce~ter (5~.1% 6f Tbt) 
Central Office (44.8% of TDL) 
DOC (0.5% of Total Cost) 

Totai Support 

l'otal-SubLask Cost 

i~-Hb~~e (~OAA/NMFS) to~t~ib~tion 

0.10 MY 
0.10 frY 
0.10 t1Y 
0.50 MY 
0.20 HY 
0.20 r1Y 
0.20 MY 
0.20 HY 

0.25 NY 

3.6 
1.3 
1.3 
L~. 2 
6.2 
Lf . • L~ 

3.1 
2.1 

3.8 

1.5 
0.1 
0.2 
2.9 
-0-
0.8 
-0-

16.3 
12.3 
--0.3 

30~C 

5. 5~ 

- 109. 



· Task ii6: 

f-' 

Historical Benthic Macrofaunal Data 

Completion of Final Report 
Subtasks Ifl through #5 

(Budget for Final 6 Months of an 18 Month Task) 

f· 
t= Personal Service - Research 

L 
i 

( 
~.,. 
'l"----

I 
l 
h 

[ 
E= 

f 
L 

Supervisory Fishery Biologist 
Fishery Bjologist 
Biological Technician 
Project Coordinator 
Data Hangager 
Technical Writer 
Secretal'Y 

Personal Service - ADP 

C6mputer Scientist 
Total Personal Service 

Travel 
Transportation of Things 
Printing and Reproduction 
Supplies and Expendables 
Capital Equipment 
ADP (Federal Contract) 
Contracts 

Total Operations 

Dr. J. Pearce GS-15 
Mr. D. Radosh GS-09 
New Hire - Yr. '1 GS-07 
NeH Hire - Yr. 1 GS-14 
New HiI'e - YY' 1 GS-12 
Nev.r Hir'e - Yr. 1 GS~09 

New Hire - Yr. 1 G8-05 

New Hire - Yr. 1 GS-09 

Middle Atlantic Coastal Fisheries Center (59.1% of TDL) 
Central Office (44.8% of TDL) 
DOC (0.5% of Total Cost) 

Total Support 

Total Subtask Cost 

.' '.~.~' : 

0.10 HY 
0.50 MY 
0.50 MY 
0.20 r.lY 
0.20 BY 
0.20 NY 
0.20 MY 

0.25 HY 

3.6 
6.4 
6.2 
6.2 
4.4 
3.1 
2.1 

3.8 

2.0 
0.4 
2.0 
7.5 
-0·-
6.0 
-0-

19.4 
1L~. 7 
0.4 

35.8K 

17 c 9K 

34.5 

88.2K 
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'I'ask if!: Abnormalities in Living Resources of the Outer Continental Shelf 

. A. Cornpilation of InfoJ'_-maJcion on p..bnormali ties and Diseases of Harine 
Anima.ls: 

Despi t .. e the concern of environmentalists a.nd governors of the eastern 
seaboard states over the hazards of onshore and offshore environmental 
degra.dation f early exploration and exploi tat.ions of pe·troleum resources 
of the east coast's outer continental shelf is inevitable. Two sites 
considered most promising by oil geologists lie in the Hudson and 
Baltimore Canyons f both of which are in the Middle ]l~tlantic Coastal 
Fisheries Center's operational area. 

1-\s explorati.on, drilling' and produc·tioD occu.r fit is vitally important 
to have some means of detecting environmen·tal chang'es (or II impacts II) 
be the:'l deleterious or be.neficialo Among the most. sensitive indices of 
deleterious environmental chang-e.s are abnorrrtali t.ies f distress, and 
disease among the biota. However r before chang-es can be evalua'ced 1 

baseline information of conditions and the well being of the resources 
,prior to the nm'l impact.s must be aJc hancL ]'81,\1 diseases ax'-s known and 
.few, if any, comprehensive su:t:veys have been recorded for diseases of 
marine life of the outer continental shelf. Soon, however, as essential 
but geographically divergent: research acf:i \'~i-ties are implemented and 
findings proliferate, it will become increasingly difficult, especiallY 
for new workers, to become familiar with already described or established 
clinical disease en'ti ties; and to effect accurate diat;:,rnoses of patholo-;rical 
caridi tions which may be unfamiliar to them r but '\.'lhich have been described 
and elucidated elsewhere. 

While several inst:itu-tions may contain miscellaneous acceSSlons related 
to pathology in marine poikilot,hermic 'animals f no central sys·tematic 
reposi-tory or reference collection cornmitted to this end exists r except 
t.he National Registry recent:ly esta,blished by the Hiddle Atlantic Coastal 
Fisheries Center's Pathobiology Investigations. 

A major function of the Pathobiology Investigations of the Middle Atlantic 
Coastal Fisheries Center concerns the study, definition, and diagnosis 
of diseases of marine and estuarine poikilotherms. 1\8 a first phase in 
the study of abnormal! ties in Ii vi11g reSOtlrCes f it is proposed to ini tia-te 
a maj or task directed toward a bibliographic search, cornpilat:ion f and 
documentation of diseases and abnormalities of animals that inhabit or 
migrate through the areas of study. This information will be entered 
into 'the National Registry of Marine. Pathology to serve as a. central 
reference collection for clinical, illustrative, and published material 
related to diseases of marine and estuarine vertebrate and invertebrate 
fishes. 

During the second phase, it is proposed that the Pathobiology Inves­
tigations f through the !·1:i.ddle Atlantic Coastal Fisheries Center, seek 
funding for a systematic and comprehensive survey of disease, abnor­
malities, and parasitemias now prevalent in the fish and shellfish of 
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the outer continental shelf, with en~hasis on the New York Bight and 
the Hudson and Baltimore Canyons, and for continuing similar surveys 
during the first 3 years of drilling and recovery of fossil fuels 
which may be found in the target area. Future studies will concentrate 
on the impact of environmental change brought about by energy related 
deve lopment on living aqua·tic resources tha·t inhabit or migrate through 
nearshore areas where off-loading, storage, refineries, and ancillary 
facilities are to be constructed, and associated activities are to be 
performed. 

B. Proposed Research: 

Phase I - Historical Records of Diseases and Abnormalities: 

Several sources of information will be consulted and utilized for ex­
traction 1 programrr!ing, and making en.tries int.o the Cen·t.er i s ADP system. 
These sources will include: 1) libraries of the Middle Atlantic Coastal 
Fisheri~s Center (Oxford, Sandy Hook, Milford); 2) National Library of 
Medicine; 3) Woods Hole Marine Biological Laboratory Library; 4) University 
Libraries of Johns Hopkins School of Medicine and School of Hygiene and 
Public Health, Georgetown, American, and George Washington Universities; 
5) Federal and State libraries, such as University of Maryland, Schools 
of Medicine, Pharmacy, Dentistry; Department of Interior! Library of 
Congress, Department of A.griculturei 6) Registries I such as those main­
tained by the Smithsonian Institution, Tumor Registry of Lower Animals, 
the Armed Forces Insti·tu·te of Pathology I American Type Culture Collection, 
Department of Agriculture Animal Parasitological Laboratory; 7) additional 
information will be solicited from Federal and'State marine research 
laboratories, fishery centers, etc. f engaged in work related to parasitologic, 
microbiologic, and chemical and pollution effects on marine organisms, par­
ticularly on species that inhabit the areas of concern (Middle Atlantic 
Bight) . 

Appropriate information will be extracted and 811terea on·to computer cards 
using the Middle.Atlantic Coastal Fisheries Center's SELGEM automatic 
data processing system. The acquisition of references and other pertinent 
source materials (slides, blocks I photographs, etc.) and the exJcra.ction 
of information and its entry into the ADP system will be done on a daily 
basis for at least l~ years beginning immediately on avlard of the 
Interagency Agreement, and continuing into Phase II thereon as pertinent 
information is available. Ultimately, this system will be integrated with 
the National Oceanographic Data Center and its subsidiary components ENDEX 
and OASIS for correlation and retrieval of information. 

Phase II - Histologic Surveys: 

Emphasis \-·/il1 be placed on economically important recreational and com­
mercial species which because of their numeric abundance in the study 
area may be used to ~rovide meaningful baseline histology. The species 
of fish selected for examination are the silver hake, Merluccius bilinearis, 
the black sea bass, Centropristes striatus, ·the fluke I Paralichthys denJcatus, 
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and the butterfish, PoroIJptps triaca.I~t~us_. The species of 811ellfish 
selected for examination are the sea scallop, R.;L~ .. S:.Q~cteIl ~9--Sl~+lan.:Lc;us, 
(a bivalve mollusk) and ·the American lobst.er I .~Jorna~~ ~rner:Lcanus, (a 
crustacean) . 

All fish and shellfish selected are ~resent in the study area t~roughout 
the year and can be sampl(~d ·wi th an otter trawl. Samples from selected 
locations will be obtained during the conduct of fish assessment cruises. 
Ten fish of each of the selected species (size determined from variance 
in catch) from each trawl station the designated study areas will be 
obtained quarterly (spring, summer, fall, winter). Necropsies will be 
conducted on shipboard and tissues fixed in appropriate fixativies (10% 
seawater formalin, Davidsons , Bouins). Fish tissues to be examined are 
liver I epidermis (including underlying muscle) I gill, gonad r oIfac·tory 
epithelium and intestinal mucosa. Lobster tissues to be examined are 
hepatopancreas, gonad, antennal gland, and gill. All constiuent tissues 
of the sea scallop can be examined by removing a diagonal section of 
tissue th:rough the visceral mass. Suhsequent to adequat.e fixa.t.ion all 
tissues will be blocked in paraffin, sectioned at 6 urn, and stained with 
hematoxylin and eosin. If required, special stains will be employed. 
A minimum of two slides will be prepared from each tissue block. 

Employing this essentially observa·tional approach I the normal histology 
ahd presence of microscopic parasites will be determined. Although the 
intent of these examinations is to establish his·tologic norms for the 
species selected, any apparent histopathology from infectious or non­
infectious agents will be describedo Photographic documentation of gross 
and microscopic observations and systematic cataloguing of tissue blocks 
and prepared slides will provide a valuable reference collection ofno~mal 
histology. When deemed appropriate I histochernical techniques and electron 
microscopy will be utilized to augment light microscopic observations . 

c. Work Products: 

1) A historical record of disease (infectious and noninfectious) and 
parasitemias affecting indigenous fish and shellfish of the Baltimore 
Canyon area. 

2) Descriptions of normal and abnormal and cytology of selected species 
(6) of fish and shellfish from the Baltimore Canyon area. 

i -67-
.1 ·"",,-·..,.,.~.~~m_",,_=,,~.,..,..~, __ ... ~,..,_,,.~ •. ry_.~~._.~ .. " ~~."_~ __ ~~~'~ .. ' "" .. ,_, .",,_., .. ~.,._., __ .,_._ .• _, .... ~ .............. , ...... _ •.. ~'.~ .•.. .-".-.,.~_, ..• _, ... "~,, .. 'r'~.,"",->.=""" •. ",~, ____ ,,_~,=~~_ .~. _ .. _________ . , 
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Task #7: Abnormalities in Living Resources of the Outer 
Continental Shelf 

SUBTASK #1: Historical Records of Diseases and Abnormalities 
(Budget for Fir~;_! Year' of a Subtask wi t11 a l Year D~rat.ion) 

Personal Service - Research 
-

Supervisory Fishery Biologist 
Fishery Biologist 
Biological Aid 
Biological. Aid (2) 
Pl'oj ect Coor-dinator 
Data Manager 
Technical Hriter 
Secr1etary 

Total Personal Service 

Operat~ons 

Travel 
Transportation of Things 
Printing and Reproduction 
Supplies and Expendables 
Capital Equipment 
ADP (Federal Contract) 
Contracts 

Total Operations 

Dr'. A. Rosenfield GS-14-
Dr. R. Murchelano GS-13 
t1s. S. MacLean GS-04 
New Hire GS-03 
New Hire GS-14 
New Hire GS--12 
Ne1;.v Hire GS-09 
New Hire GS-05 

Middle Atlantic Coastal Fisheries Center (59.1% of TDL) 
Central Office (44.8% of TDL) 
DOC (0~5% of Total Cost) 

Total Support 

Total Subtask Cost 

In-House (NOAA/NMFS) Contribution 
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0.05 MY 
0.10 MY 
0.20 HY 
2.00 MY 
0.10 MY 
0.10 HY 
0.10 MY 
0.10 NY 

2.3K 
2.9 
2.1 

16.0 
3.0 
2.1 
1.5 
1.0 

3.2 
0.5 
0.7 

12.4 
0.5 
7.0 
-0-

16.7 
12.7 
0.4 

30. S; 

24.31< 

29.8K 

85.01< 

180.0K 
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Task #7: Abno~nalities in Living Resources of the" Outer 
Continental Shelf 

SUBTASK #1: Historical Records of Diseases and Abnormalities 
(Budget for Second Year; of a Subtask \;lith a ~ Year Dur~tion) 

Personal Service - Research 

Supervisory Fishery Biologist 
Fishery Biologist 
Project Coordinator 
Data 11anager 
TechnJcal Writer 
Secretary 

Total Personal Service 

Opel"'at~ons 

Travel' 
Transportation of Things 
Printing and Reproduction 
Supplies and Expendables 
Capital Equipment 
ADP (Federal Contract) 
Contracts 

Total Operations 

Dr. 
Dr. 
NeH 
NeH 
NeH 
NeVI 

A. Rosenfield GS-14 
R. Murchelano GS-13 
Hire - Yr. 1 GS-IL~ 

Hire - Yr. 1 GS-12 
Hire - Yr. 1 GS-09 
Hire - Yr. 1 GS-05 

Middle Atlantic Coastal Fisheries Center (59.1% of TDL) 
Central Office (44.8% of TDL) 
DOC (0.5% of Total Cost) 

Total Support 

Total Subtask Cost 

-69-

0.15 MY 
0.40 MY 
0.05 MY 
0.05 MY 
0.05 11Y 
0.05 MY 

6.7 
11.6 
1.5 
1.0 
0.8 
0.5 

1.4 
0,2 
0.2 
4.3 
-0-, 
2.4 
-0-

12.0 
9.1 
0.3 

22 .. ::U 

8.5:: 

21. If 

52. 



Task #7: Abnormalities in Living Resources of the Outer 
Continental Shelf 

SUBTASK #1: Historical Records of Diseases and Abnormalities 
(Budget for Third Year of a Sub task with a 3 Year Duration) 

r 

1--

t--
q 

r 
i 

Personal Service - Research 

Supervisory Fishery 
Fishery Biologist 
Project Coordinator 
Data '~1anager 
Technical Writer 
Secretary 

Biologist 

Total Personal Service 

Travel 
Transportation of Things 
Printing and Reproduction 
Supplies and Expendables 
Capital Equipment 
ADP (Federal Contract) 
Contracts 

Total Operations 

r- Support 
I 

Dr. 
Dr. 
New 
Nevi 
Ne;.·] 
NeVI 

A. Rosenfield GS-14 
R. I1uI'chelano GS-13 
Hire - Yr', 1 'OS-14 
Hire - Y1'. 1 GS-12 
Hire - Yr. 1 GS-09 
Hir'e - Yr. 1 GS-05 

I. 
Middle Atlantic Coastal Fisheries Center (59.1% of TDL) 
Central Office (44.8% of TDL) 
DOC (0.5% of Total Cost) .. 

Total Support 

Total Subtask Cost 

r 
E= 

~ b .' ::'! 
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0.10 NY 
0.20 MY 
0.05 MY 
0.05 ~1Y 

0.05 r-1Y 
0.05 r'1Y 

L~ • 6 
5.9 
1.5 
1.0 
0.8 
0.5 

1.0 
0.1 
0.2 
3.3 
--0-
1.9 
-0--

7.7 
~ 0 
V • .J 

0.2 

It~. 31:' 

6.5 

13.8 

31+.6 
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Task If? : Abnormalities in Living Resources of the Outer' 
Continental Shelf 

SUBTASK #2: Histopathologic Surveys and Disease Monitoring 

(Budget for First Year (Starting in Year 2) of a 
S'Jbtask Hith a 2 Year DUl'ation) 

Personal Service - Research 
-

Supervisory Fishery Biologist 
Fisher'y Biologist 
Fishery Technician 
Biological Aid 
Biological Aid (2) 
Project Coordinator 
Data l'1anager' 
Technical Writer 
Secretary 

Total Personal Service 

Travel 
Transportation of Things 
Printing and Reproduction 
Supplies and Expendables 
Capital Equipment 
ADP (Federal Contract) 
Contracts 

Total Operations 

Dr. A. Rosenfield GS--14 
Dr. R. Burchelano GS-13 
NeH Hire GS-07 
Iv1s: S. MacLean GS-OLj· 
:NeH HiI'e - Yr. 1 GS-03 
NeH Hipe - Y1"'. 1 GS-ILj· 
NeH Hil"e - Yr. 1 GS-12 
New Hire - Yr. 1 GS-09 
Ne1;.l Hire Yr. 1 GS-05 

Middle Atlantic Coastal Fisheries Center (59.1% of tDL) 
Centr~l Office (44.8% of TDL) 
DOC (0.5% of Total Cost) 

Total Support 

Total Subtask Cost 

i -71-

0.05 MY 
0.10 MY 
1.00 MY 
0.20 MY 
2.00 MY 
0.05 ~1Y 

0.05 t,lY 
0.05 MY 
0.05 ~1Y 

2.3 
2.9 

.12. L~ 
2.1 

16.0 
1.5 
1.1 
0.7 
0.5 

2.0 
0.3 
0.4-
8.0 
0.3 
Ii-. 4 
--0-

21. L~ 
16.2 
0.5 

,/ 

39 < 5, 

93.0: 



I 
t 

c~ 
f -

Task #7: Abnormalities in Living Resources of the Outer 
Continental Shelf 

r SUBTASK #2: Histopathologic 8urv~ys and Disease Monitoring 

r 
I 

f 

,-
i 

r-­
I 

[ 

(Budget for Second Year (Year 3 of Task) of A 
Subtask with a 2 Year Duration) 

Personal Service - Research 

Supervisory Fishery Biologist 
Fisher~y Biologist 
Fisrlery Technician 
Biological Aid 
Biological Aid (2) 
Project Coordinator 
Data Manager 
Technical Hriter 
Secre:tary 

Total Personal Service 

Operations 

Travel 
Transportation of Things 
Printing and Reproduction 
Supplies and Expendables 
Capital Equipment 
ADP (Federal Contract) 
Contracts 

Total Operations 

Dr. A. Rosenfield GS-IL~ 

Dl'"'. -R. l'1urchelano .GS-13 
Ne\-{ Hire - Yr. 2 8S-07 
Ms. S. MacLean GS-04 
NeH Hire - Yr. 1 G8-03 
New Hire - Y1'"'. 1 G3-14-
NeH Hire Yr. 1 G8-12 
NeVl Hire - Yr. 1 GS-09 
New Hire - Yr. 1 GS-05 

f= SUPP0r:'t 

Middle Atlantic Coastal Fisheries Center (59.1% of TDL) 
Central Office (44.8% of TDL) 
DOC (0.5% of Total Cost) 

Total Support 

Total Subtask Cost 
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0.05 MY 
0.10 MY 
1.00 t-1Y 
0.20 BY 
2.00 MY 
0.05 BY 
0.05 MY 
0.05 l-1Y 
0.05 ~.iV 

lJ. 

2.3 
2.9 

12.4 
2.1 

16.0 
1.5 
1.1 
0.7 
0.5 --

2.3 
0;4 
0.5 
9.0 
0.5 
5.1 
-0-

21.4 
16.2 
0.5 

39.5K 

17.BK 

38. 
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VI:. Work Plan = Biological Baselines for OCS (BeT) Study Area 

Task tF3 (Finfish and Shellfish) 

1. Im."11ediate ]~etrieval as computer-prin'ted listings by year, by 
season, by station, by species, by numbers of individuals per 
species, by weight, by size, by sex, etc., of all data from 
all finfish surveys conducted in the Middle Atlantic Bight. 

a. Process data for inforrnation on spatial and temporal dis,tri­
butions and ahundances of finfish by species and by biomass. 

b. Process data for in£ol--:mation as community struc'tures f for 
species dominance and diversities. 

c. Process data to obtain tirne~-series-smooJched contoured nthree­
dimensional Ii maps of spa-tial and temporal distribu,tions and 
abundances of finfish and sh(~llfish. 

d. The final report will be prepared in the standard scientific 
fonnat including an introduction, methods f material, results 
(figures, tables, text), discussion as to baselines usage, 
recommendations of value for the preparation of an Environmental' 
Impact Statement, and pertinenJc li,terat,ure. Raw data will be 
available as appendices if requi1:-ed~ Ex.peet.ed result,s are 
faunal lists, distribu-tional maps (quaIl ta:tive and quan'ti tative) 1 

statistical assessment of faunal distribution of dominant 
species, and general biologic:::tl data in the form of tables 
and discussiono 

rrask #3 (Icht.hyoplankton) and Task #4 (Zooplankton) 

1. Irnrl1ediate initiation of sorting and identification to species of 
raw samples of zooplankton~ 

2. Immediate retrieval as computer-printed listings, by year, by cruise, 
by species, by numbers of individuals per species of all da'ta on fish 
eggs, fish larvae (and later, zooplankton) collected during cruises 
in the Mid-Atlantic Bight .. 

a. Process data for information on spatial and temporal distri­
butions and abundances of finfish by species and by l,Jiomass. 

b. Process data for information as com111unity s'tructures, for 
species dominance and diversities. 

c. Process data to obtain i::ime-series-smoothed contoured "three­
dimensional" maps of spatial and temporal distributions and 
abundances of finfish and shellfish. 

-73-
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d. The final report will be prepared in the standard scientific 
format including an introduction, methods, material, results 
(figures, tabJes, text), discussion as to baselines usage, 
recorrunendations of value for the prepara.·tion of an Environ­
rnental Impact Statement,? and pertinent Ii tera.ture. Raw data 
will be available as appendices if required. Expected results 
are faunal lists f distribu·tional maps (qualitative and quanti­
tative), statistical assessment of the distribution of dominant 
species, and general biological data to include: areas of high 
standing stocks of finfish and plankton; the gross seasonal 
differences in abundance of plankton; and the relation of areal 
and t.emporal distributions of plankton to water circulat.ion and 
WCtt:er properties for tracing their dispersion. 

Task #5 (Demersal Finfish) 

1. Plan, initiate and supervise six (6) bimonthly, 24-day cruises each 
year through. the Hid-l\.·tJ.a.nt.ic Bight. Opera·te 24-hours per day. 

2. Occupy randomly-·selected trawl st:ations in each s·tratum at a level 
of intensity equal to one station in every 75 sqare miles of ocean. 
Perforrn all operations in standardized lJll-:':..P'.!.V.tAP routine. Perforrn a.ll 
standard biological studies on catch. 

3. Process all raw data into comput.er: after edi t.s and audi·ts. 

4. AmalgalTlate computerized data, as developed into time-series data bank q 

a. Process data for informa·tion on spatial and temporal distri­
butions and abundances of finfish by species and by biomass. 

b. Process da:ta for information as community s·tructures I for 
species dominance and diversities. 

c. Process data to obtain time-series-smoothed contoured '!three 
dimensional" maps of spatial and temporal distributions and 
abundances Df finfish and shellfish. 

d. The final report vv'ill be prepared in the standard scientific 
format including an introduction 1 met,hods I material, results 
(figures, tables, text), discussion as to baselines usage, 
recommendations of value for the preparation of an Environ­
mental Impac·t St.atement) and pertinent literature. Raw data 
will be available as appendices if required. Expected results 
are faunaL lists, distributional maps (qualitative and quanti­
tative), statistical assessment of the distribution of dominant 
species, and g-eneral biological data to include: areas of high 
standing stocks of finfish and shellfish, the gross seasonal 
differences in abundance of finfish; and the relation of 
aereal and temporal distributions of -finfish to water 
circulation and water properties for tracing their dispersion. 

-75-
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Task #6 (Benthic Macrofauna) 

1. Immediately initiate sorting and identification (to species) 
studies, as au-thorized F on existing raw sarflples taken from 
nearshore waters along the New Jersey coast and in offshore 
Des (BeT) waters. 

2. Assemble, analyze and prepare report on physical and chemical 
characteristics of sediments, as authorized, underlying the 
above waters. 

3. Prepare report defining benthic strata along the New Jersey coast. 

4.. Process computerized benthic macrofaunal daJca r by st.:a·tion, by year f 
as faunal lis·tj.n.gs i dist:ributional maps (ql.J.alitative and quanti-ta:tive) f 

statistical assessments of faunal distributions of dominant species,etc. 

5. The final report will be prepared in the standard scient.ific format 
including an introduction r me-thods t materia.l f results (figures t tables f 
text), discussion as to baselines usages I recommenda-tions of value for 
the prepara-tion of an Environmental Impact Statement land pertinent-
Ii terature. Raw data will be available as appendices.. Expected resul-ts 
are taxa lists, distributional maps (qualitativ? and quantitative) f 

I statis-tical assessment of dist~cibution of dom:i.nant species i and general 
~ biological data in the form of tables and discussion. 

f 
L 

Task #7 (AbnormaliJcies) 

1. Irrrrnec1iately initiate comprehensive lit-erature searches of all known 
domestic pathology registers to acquil::e an authoritative historical 
record of diseases and parasitemias of living marine organisms of the 
Middle Atlantic Bight. 

2. Ini-tiate "piggybackll sampling of fish catches (see Task 4t5) for 
studies of normal and abnormal histology of selected finfish and 
shellfish species. 

3. Process all data into computerized registry form. 

4. The final report will be prepared in a standard scientific format 
including an introduction, material-methods section, results (with 
illustrative materials) f discussion necessary to the preparation of 
a historical and contemporary assessment of the incidence of disease 
and parasitemias in living marine organisms of the Middle Atlantic 
Bight. 
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VII. Contributions by the National Marine Fisheries Service 

\iVe have bl":!en asked to documen"t the contribu-tions of -the NMFS and, specif­
ically, of this Center to this proposal. Such contributions have been 
estima-ted, without detail, in the budget estimates of each of the pro­
posed Tasks. Such figures represent very crude estimates of past, current 
and future expenditures by Hl-l.C'FC in data acquisition effort, in absorption 
of costs f at .prior levels 0 f effort., of expanded acti vi ties, etc. Some 
detailed examples of such contributions follow: 

1: Absorption of all costs of t';vo of the six bimonthly cruises 
proposed in Task #50 

2 ~ ].lj)sol:·ption of all costs of scientis-t-overtime at sea for two 
of the six bimonthly cruises proposed in Task #5. 

3 ~ Availability of all previously developed bu-t related data in 
the possession of the Center, i.e., data on the physical and 
chemical characteristics of sediment-s, on sedimentary heavy 
metals burden p etc. 

4. Dedication of FRS Delaware 11_, valued for chartering purposes 
at $3.0K per day, to ELM needs v without cost, for a total of 
144 days per year~ 

5u Cooperation and assistance of ~~ professional MACFC staff 
members in facilitating the work of BLlv1-Su.ppQ]:.~-ted staff 
members. 

6. Past expenditures in collecting and maintaining samples to 
be-analyzed under Tasks #4 and #6. 

V11lo Projec-t Management 

The Middle Atlantic Coastal Fisheries Cent:er (HACFC) will dedica·te the full-· 
time services of the proposed Project Hanag"ement Group to the interests of 
BLt-L Costs for the group F 90% of salaries\ have been prorated and distributed 
across all of the proposed Tasks; 10% of the salaries of the group will be 
contributed by the Center in view of the fact that, indirectly, the Center 
itself will benefit from their activities. 

The group, as proposed, consists of: 

Project Coordinator 
Data Manag§:,r 
Technical ,(:-Jriter 
Secretary 
Computer Scientists 

GS-14 
GS-12 
GS-09 
GS-05 
(GS-09 

(new' hire) 
(new hire) 
(new hire) 
(new hire) 
(new hire; up to 3.75 man-years) 



I 

E 
t 

r 

r-

I 
J-

f -
L 

11:-

Projec·t 1'1anager, at all times f will be. the technical point of contacJc 
for the DLtYj/COTR and for other interes·ted parties in BLf·1 a.nd in NOAA. 
The Proj ect Manager will submit summary qual_-terly progress reports r 

and, annually, a critical, interpretive report on the biological sig­
nificance discerned in the progressing studies. He will also conduct 
biannual f in-depth reviews of the efficiency f effeci.-:.iveness and biolo­
gical competency with which each 'I'ask is being conducted. 

Data Manager bears also responsibility for (1) development and irnplemen­
tation of a detailed data management plan, (2} for oversight in ensuring 
rapid f real-·t.ime developmen-t of computer-print.ed fauna.l listings rand 
for appropriate s-tatistical and bi.ological analyses f (3) for preparation 
and submissi.on of da·ta reports and (4) for early archiving of data in 
EDS, and for supervision of up to four computer scientists (progranuners 
(3) and a systems analyst). 
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IX. Biographical Vitae of Major Scient:ist--Participants 

in the ELM-sponsored OCS (BeT) St.udies 
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i.. t;rNDERlvfANN, CA RL J. 
:~~,~:~,.. ________ ---__ -_n-

Center Director, Middle A.tlantic Coa.stal Fisheries Center, National 
Jvtarinc Fishexies Service, Highlands, N. J., 1971 .. 

Adjunct Professor, Department of Biology, Lehigh University, 
"Bethlehem; Pennsylvania, 1973 to present. 

.. 
Laboratory Director, Tropical A tlantic Biological Laboratory, B urea u 
of COD1l1.1ercial Fisl1eries,lvfian1i~ Florida, April 1968 to October 1971. 

J\djunct Professor, Division of Fisheries Science, School of Marine and 
.Atnl0spheric Sciences, University of l\..fialni, and a n'1ernber of Affiliate 
Faculty in Biology, Florida Atlantic University, 1968 to 1972~ 

Laboratory Director; Bureau of Cornnlercial Fisheries Biological 
Laboratory~ Oxford, Mar~,rland, 1963 to .t\pril 1968. 

Visiting Professor of Biology, Ge'orgeto\vn University" 1965-1968" 

Prograrn Coordinator, Atlantic I-Ierring Progran1s, Bureau of COlTuner­
cial Fisheries, Boothbay Harbor, .Maine, 1962-1963. 

I Prograrn Leader) ",Atlantic :Herring Prograrns, Bureau of Commercial 
I 
L-_ Fisheries, 1959.,,1962. 

If 

i f . 

L-
E 

Research Biologist, Fish and vVildlife Service (In-llTInnogenetics, Bio­
chemi.stry, and Pathology of i\1ari.ne Organisms), 1954-1959. 

Assistant Professor of Biology and rnenlber of Graduate Faculty in 
Microbiology, Brandeis University, 1953-1956. 

Chief, North Atlantic Herring Investigations (a joint investigation of the 
Maine Departrncnt of Sea and Shore Fi.sh~ries, U. S. Fish and Wildlife 
Service and the lvlaine Sardine Industry), 1952-1954. 

Assistant in Parasitology' and Tropic...al Public I-Iealth, I-Iarvard Medical 
School, 1952. 

Instructor in Biology, Brandeis University, 1951-1953. 

L 
~ Parasitol<?gist, Biology .s~:.rvey, Massachusetts Departrnent of Natural 

Resources, 1950. 

1-
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SINDERMANN, CARL J. (cont.) 

Ph. D. in Biology, Harvard University, ~953 

A.1v1. in Biology, Harvard University, 195J. 

B. S. in Zoo). 0 g y, Un i v e r sit y 0 f iv 1 ass a c h use t t s, 1 94 9 

I Administrative EXEer~c:.~c~..:..., 

. 

Center Director, )'v1iddle .i\tlantic Coastal Fisheries Center, National 
Marine Fishe rie s Se /vic e, I"'Hg~11and s, N ~ J., 1971 ~ to pre sent. 

Laboratory Director, Tropical Atlantic Biological Laboratory,' Miami, 

Florida, 1968 to 1971 . 

. Laboratory Dil"ector, USBCF Biological L.a.boratory; Oxford, 11aryland, 
1963~1968. 

Prograrn Coordinator, USBCF Biological Laboratory, Boothbay Harbor, 
Maine , 1962-1963 . 

r-
I Symposium and special session chairrnan and organizer, several scientific 

meetings, 1963 to present. 

I 

... 2-

t Scientific advisor to U. S. delegations, two international fisheries cornnlissions. 

I Menlber, organizing and other administrative comnlittees, several scientific 
~---
Ec- societies. 

~ 1,1enlber J '2'/J.h:2tion panels, NSF research grant and sea grant progranls. 
i 

L~ 
F 

Mernber, oceanographic advisory cornrnittee, City of J\'fianli and Dade 

County, Florida. 
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SINDERMANN, CARL J. (con.t.) 

§9_ciety Member sh~ and Offi_~_~~_Held: 

Sigma Xi, American Society of Parasitologists, Wildlife Disease Asso­
ciation, J\rne1'ican Institute of Fishery Research Biologists, 
National Shellfisheries Association, Arnerican Fisheries Society, 
Society for Invertebrate Pathology. 

'Menlber, Divisions ConJIT1ittee, Society for Invertebrate Pathology, 1969-1970. 
Member, Fish Disease CO:rl11uittec, American Fisheries Society~ 1968-
Iv1ember, Publications Award Corl1mittee; ;-\rnerican Institute of :Fishery 

Re s~arch Biologists, 1968-1970 6 

-3~ 

l\1ember, Organizing Cornrnittee! Society for Invertebrate Pathology, 1967-1968. 
Chain.nan, '."!. F. Thornpson 1'\ ward Cornrn.ittee, j\rnerican Institute of 

Fishery Research Biologists, 1965-1967. 
Co-chairnlan, Syrnposiurn on Fish Diseases, American Fisheries Society, 1969. 
Co~chairrnan, Arneri,can Society of Parasitologists, International Biological 

Progra.m Committee on Parasites as Biological Tags, 1969~·1972. 

Member, lYfarine Biological Resou.rce Con1D1ittee, 1v1arine Technology 
So c i e t y, I 9'72 - 0 ' 

Chairman, Committee on International Parasitology, Arnerican Society of 
Parasitologists, 1972 to present. 

Academic and Professional Honors: 

Menlber S I Fisherie s Irnprove1:nent Comnlittee, International Council for the 
Exploration of the Sea, 1973-. 

Mernber, UJNR (United States-:Japan Cooperation in Development and 
Utilization of Natural Resources) Panel on Aquaculture, 1974-.-

Section Chairman, Third International Congress of Parasitology, Munich 1974. 
Participant, First Caribbean Oceaneering Conference, Puerto Rico, Feb., 1973 c 

1,1ernber, Marine Biola gical Re source s Comrnittee, Iv1arine Technology 
Society, 1972~. 

Luncheon Speaker) Food-Drugs from the Sea Conference, University of 
Rhode Island, 1972. 

Session Chairman, Third \Vorld Mariculture Conference, St. Petersburg, 
Florida, January 1972. 

U. S. Alternate Delegate, FAO Comroittee for the East Central African 
Fisherie s (CECA F), C a sa blanca, Morocco J 1971. 

Scientific Adviser, U. S. Delegation, Cooperative Investigations of the 
:Northern Part of the eastern Central Atlantic (CINECA), Casabla'nca, 
Morocco, 1971. 

Organizer and Chairn1an, American Fisheries Society Session on Living 11arine 
Resources, Second National Biological Congress, Miami Beach, Fla., 1971. 
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Session Chairrnan and Banquet Speaker, International Association for 
A qua tic J-\ n irn a 1 1\11 e die in e J Can a d a , 1. 9 7 1 . 

vVildliie Society of Arnerica , 1971 award for best scientific publication 
in fisheries for 1970. 

-4-

Session Keynot.e Speaker, World Mal'iculture Society, Galveston, Texas, 1971. 
Se s s ion Organize r 1 Sec and Biological C ongr e s s, A IBS·~Ame rican .F'i she rie s 

Society, l'v1ian1i, 1971. 
Ses sian C hairrnan, 50th Anni ve r sary C e lebra tion Syrnpo s iU1TI, Uni ve r s ity 

of \Va shington College of Fishe rie s " 1970 .. 

Colloquiun1 Chairman, Second 11.lternational Congress of Parasitology, 
Washington, DQ C. 1970. 

l\1ember, American Society of Parasitologists Comn1ittee on the JJJter­
national Biologic2;tl Prograln, 1969 to present. 

Scientific Advisor, U. S, Delegation, international Con1.mission for the 
C onse rva hon of A tlantic Tunas 1 Rorne, 19690 

l'v1ember, Advisory GOlnmittee on l\1arine Sciences, City of Mian"1i a:nd 
Dade County, Florida~ 1969-. 

l\1ernber, 'U. Se Delegation to FAO COITlmittee for the Eastern Central 
Atlantic Fisheries, Accra, Ghana, 1969. 

Antarctic Obs erver, U. S. Depa rtnlent of Sta te, 1966 to pre sent. 
Ivfernber, Eva.luation Panel, Sea Grant Progran1, NSF, 1968, 1969. 
Member, Eu,reau of Cornmercial Fisheries advisory group to NASA on 

back contamination from hUlar exploration, 1967. 
Participant~ 11th Pacific Science Congress, Tokyo, Japan, August 22 -

September 3, 1966. Chairn1an, Divisional Session in Fishery 
Sciences at this Congress. 

Iv1ember or former Inember, Editorial Boarels of the journals, AQUA­
CULTURE, PROCEEDINGS OF THE NPj TICNAL SHELLFISBEHIES 
ASSOCLt;TION, C.H.ESAPE.l'~KE SCIENCE, and JOURNAL OF FISrl 
BIOLOGY. 

,Manuscript referee. JOURNAL OF PARASITOLOGY, COPEIA, and 
JOURNAL OF THE FISHERIES RESEARCH BOARD OF CANADA. 

Participant, First International Congres.s of Parasitology, Rome, 1964. 
Participant, XVI International Congress of ZoologYI V/ashingtoIl) lC)C)3. 

Member, Oceanographic Planning Corn.rnittee, Bureau of Cornn1.crcial 
Fishe ric s, 1962. 
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SINDEH0ifANN, C.ARL J. (cont.) 

Symposium participant, 10th Pacific Science Congress, Honolulu, 1961. 
National Science Foundation, travel grant for pa-rticipation in 10th 

Pacific Congress, 1961. 
Member, Grant Evaluation Panel, :\(ltional Science Foundation, 1961, 1962. 
Syrnposium parti.cipantJ International Council for the Exploration of the 

Sea, Copenha.gen, 1959. 
National olvficrobio1ogical. Institute: National Institute of Health, U~ S~ 

PLtblic I-Iealth Service, research gra.nt for a 3·~year study of Ina.rine 
dernlatitis producing schistosomes (1955 to 1.(j57). 

Sigma Xi, Harvard Chapter, 1953. 
Universi.ty of MassacJ1usetts grant for study of rnarine invertebrates, 

l\1a r°ine B iolo gic a 1 La l)o1'a tory, VV oods Hole I Ma s s achus e tts J 1949. 

Research Inteiests: 

··5-

1. Ecology, particularly the effects of pollution on living rnarlD.C resources, 

and role of disease in the Hlarine environm,ent. 

2. 

3. 

Parasitology, parti.cularly the biology of'parasites and diseases of 
Inarine organisms. 

Irnmunogenetics, particularly as related to s1..1.bpopulations of marine 
organisms, and including biochen-lical identification of in.fra~species 
groups. 

Pub lied hons: 

Since 1953 I have published over SO scientific papers and review articles, 
principally in the fields of parasitology and imn1unogenetics. 1 have pub-
Ii she d (l 9 7 9) t\\'o boo k s, 1 I P r inc i pal . IJ i sea s e S 0 f 1v L) r in e F ish and She 11f i s 11 I I 1 

(A cad ern i. cPr e S s) 2 n cl 1/ Dis cas (' S 0 f ~/1 a r in e F'i she s I I (T ~ F ~ H. Pub li cat ion s ) , 

I have in preparation. a third book, liThe Sea Iv1ight not Provide, II 
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- \ Sil'{DER:vLANN, CARL .J" 

From 1951 throu r!}) lq56 I ~'/;t '; a rncrtl.hcr of the faculty' "'t fl1"\ .. ,.'. b - / .' . - <.\; - ) t. 11 \ , C 1 a 
University~ Vlal.tharn, 1Vfas;;;:;;chuse tts 1 where I offer.ed COur~;l' in 

General Educati.on Biolou'J Jfj,vcl'tebrate Zoologv Parac··l'L(·)l·')·'v·' I t:; 1 1 1 , U.' /, i .LHl 

E cologyo 

In 1965 I was appointed Visiti.ng Professor of Biology, G(~Orl;t:i.()vv'n 
TJnl'\T£:'t· <:;1- "y IU h- I' ," \rther'e I o£.{:p.·~e ' ] I.. 1;.," ___ l.- , tvas .1ngt0l1, j, ,j+, n '. ..I.~L .• a graaua.t:e C()Ul"IH::j 

titled '!Problerrls in Invertcl)r~ite Zoologyll and IIProblen1.s in Jvla tine 

Biology, 11 in 1966 and 1967. 

In 1968 I \vas appointed Adnllfnct Professor, Division of Fi.shcdct·, S(~i~~ncu, 
School. of lvfarine and AtITIO;3pheric Sciences l University of )\IEal!).i; and 
Men1ber of the Affiliate Faculty in Biology} Florida Atlantic lJniv(~r::liLy .. 

I have participated as a visi.ting lecturer in a course !!Ecology of Marine 
Parasites" at the University of Iv1iami, 1968 to 1971. 

In 1973 I was appointed Adjunct Professor, Departrnent of Bi.ologYf 

Lehigh UniverSity. 

Publications: 

Sindermann, C., and R. Gihhs~ 1953. A dern1atLtis-prodncing sehis 
tosoHle that causes Ifclz.tl:o .. diggers itch" along the centrall',Aai.ne 
coasL Maine Dept. Se;:t ;3.nd Shore Fish., Res. Bull.. No. 12:1-20. 

Sindern1ann) C. 1953. Pal~(t8ites of fishes of north centrallvlass;)cbusctts. 
Mass. Div. Fish and Carne, Fisheries Report for Lakes of I"7orth 

Centrallv1assachusett~3 1950 (1953): 4:-28. 

Sinderrnann, C. and A. RO!3cnfield. 1954a. Diseases of fishes of t.he 
western North Atlantic. L Diseases, of the sea herring (CluEca 
harcngus). Maine DepL Sea and Shore Fish., Res. Bull. No. 18; 

1-23. 

Sindern1ann, C. and A. ROf1Cllficld. 1954b. Diseases of fishes of the 
western North Atlantic', III. Mortalities of sea herring C;'lll~';('d 
by larval trernatode inv:l.:·lio n . Maine Dept. Sea and Shore Fish. I' 

Re s. Bull. No. 21: 1 - 1 (). 
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SINDEIC\;fANI'l', - Ci\RL J. (cont.) 

Sinderrnann, C. and L. Scattergood. 1954. Diseases of fishes of the 
w est ern Nor t hAt 1 anti c . II. Ic h thy 0 .s po rid i u m cl is e a s e _ 0 f sea 
herrillg. Nlaine Dept. Sea and Shore Fish" Res. Bu.ll. No. 19:' 
1-40. 

SindernlaT';.n~ Co 1956. Diseases of fishes of the western North Atlantic. 
IV . F tU) g u. s dis e a sea 11. d res u 1 tan t Tn 0 r tali tie 5 0 f sea her r in g in the 
Gulf of Saint Lawrence in 1955. Maine Dept. Sea and Shore Fish. i 

Resa Bull. No. 25: 1-23. 

Sind e rrnaJlTl, C. 19? 6. The ec 0 logy of rna rine -de rma titis producing 
schistosornesc 1. Seasonal variati.on in infection of mud snails 
by larvae of .l~ustro.9)lhar::ia. variglandis. Jour. Parasitol. 42 
(snppl.): 27. 

Scattergood, L. and C. Sinderrnanno 1956, Problems of herring biology. 
'Froe.Northeast Sec. 1 American Fish~ Soc., Pittsburgh, 
Pennsy"lvania, 1956 . 

. , Sinderm.ann, C., A. Roseruield I and L., Strom. 19570 
marine dernlatitis producing schistosornes. II. 

The ecology of 
E££ec ts of certain 

environn1ental factors on ernergence of cercariae of Austrobilharzia 
variglandis. Jour. Parasitol. 43: 382. 

Sindermann, C. , and A. Ros.enfield. 1957. The ecology of marine 
dernlatitis producing schistosomes. Ill. Oxygen consumption 
of nor n1 a 1 and par a sit i zed N ass ~ ius 0 b S 01 e t us un d e r va r yin g 
conditions of salinity. Jour. Parasitol. -13 (suppl.): 28. 

Sindernlann, Cc 1957. Diseases of fishes of the \vestcrn North Attantic. 
V. Parasites as indicators of herring rnovcments. Maine Dept. 
Sea and Shore Fish., Res. Bull. No. 27: 1-30. 

Sinderrnann, C~ 1957. ~'iass n10rtalitics of nlarine fishes ln the Gulf 
of Saint Lawrence 1954-1956. Anat. Rcc. 128: 622. 
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SINDERMANN, CARL J. (cant.) 

Sinderrrlann t C. 1957. Studies on the pathogenicity of ~cht~osroridiurn 
h 0 feE. i , fun gus par a sit e 0 f Ii she s . J 0 u r. Par a s it 0 1. 4 3: 42. 

Sinderrnann, C. 1957. 
the Gulf of Ma ine. 

~'frxosporic1iosis in irnnl3.ture sea herring from 
Jour. ParasitoL 43: 43. 

Farrin, A., 1 1..!. Scattergood , and C~ SinderD:1ann. 1957" lVfaintenance 
of iInmature sea. herring in captivity. Prog. Fish. Cult. 19:188-189. 

Sinderrna:nl~, c. )957e Diseases of fishes of the \vestern Nor.th Atlantic 
VI. Geographi~' discontinuity of myxosporidiosis in in1mature sea 
herl"ing. Maine Dept. Sea and S110re Fish.; Res. Bull. No. 29: 1-20. 

Sinderrnann, C. 1958. An epizootic in Gulf of Saint Lawrence fishes~ 
Trans. 23rd.North An1eriean \Vildlife Conferenee~ 349-360. 

Sindennann) C. 1958. 
he r ring serum. 

Anti~.mamn]alian erythroc yte prope rtie s of 
AnaL Rec. 131: 599. 

sea 

Sinderrnann, C. and Donald j\{airs. 1958. Serurn protein cb.anges in 
diseased sea herring. AnaL Ree. 131: 599-600. 

Sinderrnann, C. 1959. Zoogeography of sea herring parasites. Jour. 
Paras,it. 45(4): 34. 

Sindermann, C., and A. F'arrin. 1959. Ecological studies of~.£YE.tocotyle 
linQ'ua (Trenlatoda: Heterophyidae) \vhose larvae cause IIp igrn'ent 
--~ 

S pot S ! r 0 f rn a r i n e f ish. J 0 u r. Par a sit. 4 5 ( -1 ): 2 1 - 22 0 

Sind e r D1 ann, C < l and D. lYIa irs. 1 9 5 9 • The C b 100 d g r 0 ups y s t em of 
'Atlantic sea herring. Anat. Ree. 134(3): 6·+0. 

Sindern1ann, C., and D .. ___ .l'v1airs. 1959', Blood properties of pre-"and 
post-spzl.\vning anadronlous alewives. AnaL Rec. 134(3): 639-6~0. 

-8-
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SIND SRJvl:A N~! C.L<\ RL J. (cant.) 

Sindermann, C., and D. Mairs. 1959. 1~ major blood group system 
in Atlantic sea herring. Copeia 1959(3): 228-232 8 

Bo]rar, H., and C. Si.,11.oermann. 1959. Additional notes on the malTI­

tenance of imrnature sea herring in captivity< Frog" Fish. Cult. 
21: 185-187e 

Scattergood, L.) C. Sindernlann, and B. Skud. 19590 Spawning of 
North j\rnerican herring. Trans. Am. Fish. Soc. 88: 164-168. 

11airs, D., and C. Sh1derrnanno 1960. Intraspecies variability in 
electrophoretic patterns of fish serurn. AnaL Rec. 137: 377-378. 

Sinderrnann) C~, and D. lvfairs. 1960. Comparative serology of five 
species of Atlantic clupeoid £ishes~ Anat~ Rec. 137: 393~ 

Sinderrnann 1 C. 1960. Ecological studies of rnarine derlTlatitis produc­
ing schistoSOITle larvae in northern N'c\v England. Ecol. 41: 678-684. 

Sindermann, C. 1961. Parasite tags for marine fish. Je Wildl. 

Mg m t. 25: 41 - -± 7 . 

Sind e r In a nl1 , 

dogfish. 
c., and D. l'Aairs. 1961. A blood group systern fox' spLny 

Biol. Bull. 120(3):401-410. 

Sinciermann, C. 1961. Isoagglutination in elasrnobranch fishes. 
Amer. Zoo1. 1(3): 390. 

Sinclernlann, C. 1961. 
snail rnigrations. 

The effect of larval tren1atode parasites on 
Amer. Zoo1. 1(3): 389. 

Sindcrmann, C. 1961. Sporozoan parasites of sea herring. J. Parasit. 
47(4), Sec. 2: 34. 

Sindcrmann, C. 1961. Serology of Atlantic clupcoic1 fishes. 10th 
Pacific Science Congress, Abstracts of Syrnposiurn Papers, 

pp. 185-186. 
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SINDERIVfANN, CARL J. (cant.) 

Sincier1.l."12n,n, C. 1961. SeroloGical techniques in fishery research. 
Trans. 26th N. Anler. Wildt. Con£..: 298-- 309. 

SU1derrnann, C. $ and 'D. l\,1airs. 1961. Blood properties of pre- and 
post~spa\Vning anadrornous alewives, ldosa E.curJohJ.renE-I!,.~. 
Fishery Bulletin of the U. S. Fish and Viildlife Service 61: 145-151. 

Sind e rrrl a]JJ~l, C. 1961. Parasitological tags for redfish of the \vestern 
Cons. InteTnat. Explor. de 1a Mer, Rapp. et North Atlantic. 

Proc. -Verb. 150: 111-117. 

Sinderrnann, C. 19·61. Serological studies of .Atlantic redfish, Sebastes 
.:na . .Ei1]:.~s. Fishery Bulletin of the U. S. Fish and vVildlife Service 
61: 351-354. 

Mead, G. \V.) ahd C. J. Sindermann. 1961. Systernatics and n,atural 
r£1arks . Cons. TJ.1ternat. Explor. de JaMe r J ,Ra.pp~ et P roc.­
Verb. 150: 9-11. 

Sindermann, C. > and A. Farrin. 1962. Ecological studies of ~ry..Et<ocotll~ 
lingua (Trcnlatoda: Heterophyidae) vv'hose larvae cause "pigrnent 
sp;-tS!1 of Dlarinc fish. Ecology 43( 1): 69-75. 

lv1airs, D. F. ,and C. J. Sinderrnann. 1962. A serological cornparison 
of five species of Atlantic clupcoid fishes. BioI. Bull. 123(2): 
330- 343. 

Hoffnlan, G. 
fishe s. 
1- 17. 

L.) and C. J. Sinderrnann. 1962. Common parasites of 
U. S . F ish and VV i Id lL f e S e xv ice J F is he rye ire ul a r 144: 

Sincicrrnann, C~ J. 1962. Serology of Atlantic clupeoid fishes. Arnerican 
Nat~ralist 96(889): 225-231. • 

Sindcrrnann, C. J. 1963, Usc of plant hCDlagglutinins in serological 
t studies of clupcoid fishes. Fishery Bulletin of the U. S. Fish 
C a 11 d \V i 1 d Ii f eSc r vic e 6 3 ( 1 ): 1 3 7 - 1 4 1. 

Sindcrrnann, C. J. 1903 . .iJiscase in marine populations. Tr~ns. 

28th N. Arner. \Vildl. Con£.: 336-356. 
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Sind e rrnann, 
fishes. 

C" J. 1 9 63 . I rn 1'n un 0 g en e ti cst u die s '0 f e 1a s rn 0 bran c h 
Proe. XVI InternaL Congo 2001. 2: 210. 

Sindcrrnann, C. J~, and K. A. Honey. ,1963. Electrophoretic analysis, 
of the hernoglobins of j\tlantic clupeoid fishes. Capci.a 1963(3); 
534-537., 

Sinderrnann, C~ J q, and K. A. Honey. 1964. Serum herrlagglutinins 
of the \vinter skate C~aj~ ~l1a~ta) from the" \vestern North Atlantic. 
Copeia. 1964: 139-144.' 

-.... ~ ' •• ~ • -. _ .~.:- 9'., 

Sinderrnann, C., J. 1964. Effects of environnlent on several cllseases 
of herring frorn the \vestern North Atlantic. ICNAF Envir. Syrnpos. 
Rome, Serial No. 1241, Contrib. l'Jo. E-5, pp. 1-17. (Also 
published as Spec. PubL Int. Cornrn. Northw. Atlant. Fish. 
No.6, p .. 603-610 (1965) .. 

Sindermann, C. J~ 1964. T..mrnu.nogenetic and biochernical approaches 
to the identification of rnarine sUbpopulations. Proc. Syrnpos. 
on Exper. l\lar. Ecol., Occas. Pub. No.2, Graduate School 
of Oceanography) Univ. Rhode Island, pp. 33~38. 

Sindermann, C~ J. 1964. BCF Biological Laboratory at Oxford: 
Present and Future. U SD I F \ V SCi r c u 1 a r 200, P p. 8 - 1 7 . 

Rosenfield, ... ~L, and C. Sinderrnann, 1965. Starch-gel electrophoresis 
of oyster serun1 .. Arner. lvfalacological Union Bull. 32: 8~9. 

Sinderrl1ann, C. J. 1966. Larval ecology of the tren1atode .frY2toc~ 
~ip g u a . Pro c. Fir s t In tern at. Con g. Par a sit. (R 0 rn c) 1 96:.1 I voL 1, 
pp. 12- 1. 3. 

Sinderrnann, C. J. 1966, Parasites of oysters, Crassostrca v1r[!inic~ 
f l' 0 111 th e e a s t c oa·s t 0 £ Nor th i\ 111 e ric a cPr 0 c. Fir s tInt ern rJ. t. 
Co n g. Par a s j t. ( R 0 rn c) 1 9 6 -t 1 voL 1, P P . 5 8 5 - 5 8 6 . 

Sin d e r nl an n, C. J. 1 ,'j l. (~) • 

11 th P z~ c ~:'~: ~ c i c nc e 
Epizootics in oyster populations. 

Congo (Tokyo), vol. 2, pp. 10-11. 
Proc. 

... 1. I. 
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Sinderrnann, C. J. 1966. Diseases of marine fishes: A review 9 

Advances in Marine Biology 4: 1-89. 

Sinderrnann, C. J. 1967. Blood types in fish. Am. Bioi. Tea,cher 
29(6); 439-441. 

Sind e rn1am'l, Co J. 1967. Rec ent ad vane e S U1 oys te r culture in the 
Far East. Amer. l'vfalacoL Union~ Ann. B.epts. for 1967: 52 ... 53" 

Sinderrnann, C. J. J /and A .. Rosenfield. 1967. Principal diseases of 
cOHimercially in1portant IT1arine bivalve Ivlo11usca and Crustacea. 
USF\VS Fish.- Bul.L 66: 335-385. 

Sind e rmann, C & J ~ 1968. Bibliog raphy of oys te r pa Ya sites and di sea, se s. 
USDI F\VS SSR.~Fish" No. 563, 13.pp. 

Sind ermann, C. J. ,and G. E. I'Crantz. 1968. Erythroc yte antigens 
and natural isoagglutin.ins of the Arnerican eel} j\~g~§:. rO,strata, 
from Chesapeake Bay. Chesa. Sci.! 9: 94-98. 

Sindernlann, c. J. 1968. -?vlortalities of oysters, with particular 
reference to Chesapeake Bay and the Atlal'ltic coast of North j-\rnerica. 
USF\VS SSR~Fish. 0[0. 569, 10 p. 

Sindernlann, C. J. 1970. Princip;:ll Diseases of ?-viarine Fish and 
Shellfish. r\cademic Press, New York. 369 pp. 

Sin d e r 01 ann, C. J. 1 9 7 0 . Dis e a s e s 0 £ lvI a r in e F ish e s . T. F. H. 
F Publications, Jersey City, N~ J. 89 pp. 
i 
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Sindcrmann, C. J. 1970. Bibliogra-phy of diseases and paL:lsit\;s oL 
marine fish and shellfish. Tropical Atlantic Biological Laboratory, 
I'vE ami, Flo r i. d a I hl i 0 r nl aIR cpo r t No. 1. 1 J 4: .{ 0 p p . 

Sindennann, C. J. 1970. The role a.nd control of diseases and para­
sites in mariculture. Froe. 2nd ConL Food-Drugs £rool the Sea, 
Univ. Rhode Island, 1969. pr. 143-173. 
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SIN"DER.MANN, CARL J. (cant.) 

Sin de r 111 ann, C. J. 1 9 7 0 . Dis cas c s 0 f rn a r in e ani rn a 1 s t ran S ill iss i b 1 e 
torn an. Lab 0 r J. tor y rv1 c die inc 1 ( 1 ) : 5 0 - 54- . 

Sindern1ann, C" Je 1970. Disease and parasite problerns in rnarine 
a qui cult u. r e • In 11 l'v1 a r inc .t'\ qui c u 1 t u r e II ('N. J. M c N c i 1 sEd. ) p p . 
103-13.:1. Cregan Sta.te Univ. Press, Corvallis. 

Villella, J. B.) E. S .. Iversen, and C~ J. Sindernlann. 1970. Corrlpari.~ 

son of the parasites of pond-reared and wild pink shrirnp (P::..n~eus 
.9yorar~ BurkenroGi.d) in south Florida. Trans. An1erc Fishc Soc. 
99(4): 789-794. 

Sinciermann, C., J. ~.870. Predators and diseases of cornrnerciat 
marine l'vlo11usca of the United States. A. M. Ua Bulletin (Abstract). 

Sinde rrnann, C ~ J. 1971. 
ing the hy"dro sphere. 
16- 18. 

Use and potential of bioreSOtlrces: Harvest­
Proc. NatL Synlp. on Hydrobiology, pp. 

Sinderrnann, C. J. 1971. Our aquatic legacy 
The E.xchangite, June 1971, pp. 6~lOo 

can Vle ~~ave it? 

Sinde rroann, C. J. 1971. Inte rna1 defens e s of Crus tac ea: l~ revie \v. 

Fish. Bull. 69(3): 455 ... 489. 

Sindern1ann, C. J. 1971. Disease-caused mortalities in rnariculture 
status and predictions. Froe. \Vorld Mariculture Society, 2nd Ann. 
VV 0 r k s hop, Jan. 28- 2 9, 1 97 1, Gal v est 0 n, T e x as, p p . 69- 74-. 

Sindermann, C~ J. 1972. Some biological indicators of rnarine environ­
men tal de g r ada tion. Proe. \Va sh. Ac ad. Sc i. Sympos illnl II The Fa te 
of the Chesapeake Bay'!, J. vVash. Acad. Sci. 62(2): 184-189. 

Sinde rmann, C. J. 4 Dis ca se problerns in n1aric ulture: ghos ts I drag ons 
orR urn pel s t i it ski n s ~ Pro c. \ V 0 r 1 d :Lvi a ric u 1 t u reS 0 c i e t y I 3 r d A nn u a 1 

... 13-



c: 
r r 

[ 

t 
,.--

I 
, 
i 

L 
r­
I 

i 
~---

~ 

Sindennann, C. J. (i.n press), Fisheries implications in planning 
offshore ports. l'v1TS Short Course in Planning Offshore 
Ports (1973). 

Sinde rmann, C. (in pre s s). The role of envi ronmental contaminant s 
in open systen1 rnariculture. Froe. First Caribbean Oceaneering 
Coni. Feb. 7 3 . 

Sinderrnann, C. 1973. A biologistls view of the Stockholn1 Conference 
on th.e ,Hurnan Environment. Froe. Fourth Food-Drugs from the Sea 
Con£. URI, Jan. 7 3~ ppo 11-16. 
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a. Degrees 

h. 

B.S., 1952 - University of Miami (Zoology, Botany) 
M.A.) 1961 .~ lLJrvard University (Biology) 
Ph. D., 1970 - University of DelC1\vare (Bi.ology) 

Other cou.rses 

One-day training courses at Management Center of Cambridge in Technical 
h7riting, ~'l(]shington) D. C.; Technical. Editing, Philadelphia, Pennsylvan.ia; 
and Understanding and Notivating Employees, ~yash ington, D. C. 

Executive School course, National Training Center, Charlottesville, Virginia, 
Harch 2-14:; 1969 

c. Special scientific or technical skills acquired not indicated by above 

None 

.3L:ijLl:!UilJi.~E l':ibY to present=- - l..Jaooratory .ulrecror, National Horine Fisheries 
Service (Bur8au of Commercial Fisheries),~ Oxford,\' Hary1and 

~ 

J-\pril 1968 to September 1969 -- Acting La.boratory Director, Bureau of 
Commercial Fisheries, Oxford, Naryland 

Hay 1964 to April 1968 - Assistant taboratory Director, Bureau of Commercial 
Fi.sheries, Oxford, Haryland 

June 1959 to May 1964 - Fishery Biologist (Research), Bureau of Co~nercia1 
Fisheries, \yoods Hole; Massachusetts 

February 1958 to JUD8 1959 - Fishery Research Biologist (Marine) (temporary), 
Bureau of Commercial Fisheries, v/oods Hole, Massachusetts 

January 1954 to September 1957 - PreSident, Tri-Beta Construction Co., Inco) 
·25 Rhode Avenuc j North Herrick, NevJ York 

Publications 

Sec attached list 
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Scient if.i c ]{ on or~~ ~1tl d l~\\)iJ )~c1s 
.---........ -----~-.--."--...-.---.-----. 

Ncrnber - Beta Beta Beta" Phi Eta Sigma, Sigmti"Xi 

Listed in Vettcri s 1l1\n International Directory of Oceanographers!! (fourth 
editio.n) and B1acbve1dcr's llDircctory of Zoolo.gical Taxonomists of the h1orldl! 

Editor, Proceedings of the National Shellfisheries Association, 1965-68; 
Co-Editor) 1968-70 

Associate Editor, Fishery Bulletin, 1970 to present 

Bnreaq of Commc:rc ial Fisheries citation for outstanding performance on 
August 4, 1966; cash dhJ(u'd tor ontstanding perfcn:mc:.J.nce on lJuly 5J 1968 

American Ma1acological Union: 

1960 ~-nRcmarks concerning the benefits of systematic and repetitive collecting 
from navigation buoys!! 

1961 -- l1S ome observatfons on the growth and survival of organisms on the shell 
of Placo~~ten m~ge1lanicLlE..;lf liThe sea scallop fisheryTf 

196··1 - !~Observa.tions on acIverst! re~uil:ions between the hydroid,~ t~'ijract:i.Q_~~:,. 
echin~_ta) and certain mol1usks l1 

1965 -- nBenthic ecology and faunal change in the estuary of the Patuxent River; fY 

liThe surf clam fisheryll 

1966 !1Method of shell repaix' in tlw sea scallop" . 

1967 -- "Techniques for obtaining gro'i'J,th rates of offshore commercially 
important biva1ves 1T 

1968 - IIDistribution and density of the sur-f clctlnT'i 

1970 Convener of Symposium on Commercial Marine Mollusks of the Uni to d States 
. and presented t\-lO papers entitled IlThe North Atlantic sea scallop!' and npol1ution 
problems in commercial mollusks\! 

National Shellfisheries Association: 

1960 - IIAbundance and distribution. of sea scallops off the middle Atlantic coast!! 

1965 "Setting and. grm'lth of the f~ll1el'ican oyster,f Crassostrea yi):~~:jnica.t on 
navigatiC:l1 buoys in the Cheso.pcake Bay!! 
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International Conlll:!ission for the Nortll\vcst Atlantic Fisheries ~ 

1960 ~ IlHidc11c i\tlvntic scallop density and abundance 1
! 

1963 -- I1Nvtural mOl .. tality estill12tes. for the sea scallop!! 

HarV~lrd Natural History Society: 

1963 .- liThe sea scallop industry!! 

Atlantic States Marine Fisheries Crnmnission: 

1967 l1Surf c lam program!! 

1968 1!J31ue crab research and oyster disease problems" 

American Littoral Society: 

1971 - nYoLlr futl.lTe in the sea----·197111 

Society of Systematic Zoology 
American Malacological Union (Executive Comnittee Councillor at Large, 1962-66; 

Vice President~ 1969·~70; President Elect, 1970-71; President, 1971-72.) 
National Shellfisheries As~ociation (Editor of Proceedings, 1965-68; Co-Editor, 

1968-70) 
California Malacozoological Society, Inee 
Malacological Society of London 
Malacological Society of Australia 
American Littoral Society 
Atlantic Estuarine Research Society 
Atlantic Fisheries Biologists 

Consultincr Activities --- Q........:..:..-------

Consulted regularly \vith Canadian biologists regarding cooperative offshore 
sea scallop studies (1960-63) 

Cooperated with· the Maine Department of Natural Resources in studi~s pertaining 
to inshore sea scallops (1962) 

Advised members of the sea scallop industry on progress in sea scallop research 
(1960--63) 

Advised members of the. surf clam industry on progress in surf clam research 
(1964-71) 
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Special advanced research study at Harvard University under employee training, 
program (1962-63) 

Assjgnmcnt to evolve (J sp(~ci(Jl rrogram in connecti.on with a quantitative and 
qualitati\le study of the offshore benthic fauna along t118 east coast of the 
United States. The program involved blending the efforts of personnel in 
three ins ti tu tions (Bureau of Corrunerc fa1 Fisheries, \vooc1s Hole Oceanogra phic 
Institution) and U.s. Geological Survey) into a cooperative working unit 
(1963-64 ) 

Assignment to supervise preparation of a brochure of programs and perspectives 
of the ]3un:::2Ll.of Commercial Fisheries Biological Laboratory at Oxford) Haryland}' 
for publication (1964) 

Prepared \vith Chief of Shellfish Advisory Service, Mr~ J'amt::s Engle) a 
comprehensive report on Potomac River shellfisheries--a special assignment 
from Division of Biological Research (1965) 

Division trainee as Acting Deputy Assistant Director for Biological Research, 
h1ashingtol1; D. Co (cTLlly-Scptember 1965) 

Training assign~ent at National Museum, Department of Mollusks, Washington, 
D. C.,. for molluscan research (October 1965--.April 1969) 

Member, Chesapeake Bay Crab Research Advisory Board (1969 to present)--to assist 
~cecovery 01- a conmlcrc ia1 fi-shery vlhich had failed due' to a resource .disCl.ster 

Chairman; Thermal Eesearch Advisory Comrnittee (1969 ) "'u-to assist Haryland 
Department of Water Resources in better understanding problems relating to 
present and. potential conflicts from power plant use of public waters. 

-
Member of task force for Sandy Point; HarylancJ, \)aste Treatment Stl.ldy--·to 
c1r:.termine t11e effectiveness of the treatment facility 1 s ability to provide 
ac1equa te protection of the shellfish beds (1969) 

Training assignment at Bureau of Commercial Fisheries Ichthyologi.cal Laboratol'°Y J 

\vashington) D. C. (September 1969-July 1970) 

Member of Review Panel for Chesapeake Bay Biological Research Planning 
Conference (1970) 

. Pro Tem Project Hanager to develop the National Oceanic; and Atmospheric 
Administration's comprehensive five-year Environmental Quality Plan in the 
Nel', York Bight (1971) 



t-~ 
,r 

r 

l 
I 

f 

i 

I 
i--

J 
t 

RECOlll OF EDUC!).TION t.UD SCIENTIFIC ACCOl,jPLISIINENTS 
'J]J.J.~OUGIJ. .JUi::lE 1970 

.luZTlIUn S" HERR ILL 

University of Hi ami 1 HiD-mi, }'la. 1952· 

Harvard University, Cambridge, Masse HeA. 1961 

Univerdity of Delaware, Newark, Del G Ph .. Do 1970 

Publications . __ ._--------- (*papcrs presented before scientific societies have been 
published in abstr2ct form or 'in full) 

J:'lerrill, Axthur S" 19590 An unusual occurrence of :.]_~. ~Ec'CJ:.~r~~ L" and 
notes on other marine mollusks" Nautiltls, 73 (2): 39 ".LI·3 0 

J:.le~crill, Arthur S" 1.959,~ A comparison of 9_ycJ~E~~22. D.:'2:D~~~_ Verrill & 
Bus 11. and E.L.~~C2.J2 (: C. t5.1l ~~E.f)...9.I..~<::]2.i,~2J .~ (GlllC 1 i 11) " 0 e e a s i 0 e,al I! ap CI' S 

on l1011us1cs, Huse1.nn of Cornpa.:cativc Zoolog:;l~ Harvard;> 2(2,5): 209~~228" 

Nerj:'il1, Arthur S" 19600·· I.Jiving inclusions in the shell of the sea 
sr..Jltop 1:L~t20('.t~~~ :22.:::'~Z,P·l"1 r11~:.~~~ E(~()logy:, iJ.l (?) ~ igS~>C:)R(). 

Nerrill, Arthur S.. 1961.. "'I'{.cTno.rks concern:Lng the benefits of systematic 
and re122,t:Ltive- collccti.ng from navigation buoys ~ ~\merican 

l1a.lacological Union Bulletin> No" 27 ~ po> 26" (Abstract) 

Herr-ill) i\rthur S" 1961~ Shell morphology in the larval and post12rval 
stages ~f the sea scallop~ R,~;:.Q..s:,~~,,~_c.::.1:c:J2 E§.z;~~~lJ..:.;:;.nigus_ (Grnelin) (; 
Bulletin of the Huseum of Comparative Zoology at Harvard Co11eg8, 
125(1): 1·~20~ 

llerrill, Arthur S. 1961~ '''''Some observation,s on the growth and survival 
of o1"ga!lisms on t.he shell of tl.~s:g29.s:t~1l !I!~~gcl...:.1£-nicL!~o Arn8rican 
Malaco1ogical Union Bulletin, Noo 28 y pp. 4-5& (Abstract) 

11cn::Lll, Arthur S. 1961. <"'The sen scallop fishery" Americ.:::n l'tJ.laco1ogicCll 
Union Bulletin, No. 28, po 14~ (Abstract) 

1-J:crril1) Arthur s. 1962. 1:"~n6e extension foT.' ~YT~.:lti~~ S':.0.EJ:..~b~lcurn 'i'lith a 
note on·· adventitious dispc'rsttl" Nautilus, 75 (3): 94-95. 
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Hcr).~il1) Arthur S. 1962. Vr.~riati.on <.lnd cllCt1.1gC. in ~;urfiJcc sculpture tn 
~10r.~j_;:. acutc.?~.0.. NClutiluf3, 75(1-1.): 131""138" 

Merrill> Arthur Se 1962. *Abwldnnce and distribution of sea scallops off 
the middle j~tL::nltic CO£!S {:. Proccec1in3~} of the National 
Shellfisheries AssociQtio~ for 1960 J 51: 74-80. 

Ncr':cLll!\ Arthur S. 1962. ~'Nc:::;t building i.n El1.Ecul.~.§..~ l~JTtcrican 

Gill tso:ef} 
\.. 

Malacological Union Bulletin, No o 29, PPg 11-12c (Abstract) 

P2ul So< and /\.j:thu~c So Hc:crill., 19620 Notes on Ghel1 rnorphology) 
groHth L~nc1 clistri.bution of -~~~~e?:. CClu.s:.~~!~~~ Say~ Bullet:!.J.!. of 
£-'I.3.rin8 Science of the Gulf and C~:'.}::LbbcD.n) 12(2): 2.34·,·2!j.ci- .. 

N8~::t:i,,11 ,. h.rthtU' S. 1963. Hollusks from a buoy off Georg:La" Nautilus ~ 
"77(2)< (P.~·lO ",/",:'Iv e 

Hc:criJ.l, Arthur S. and ~.~uth D" Turne-re 1963~ Nest building in the bi.valve 
genera, l·~l1J?cu.lQ§_. and 1.i1r:£: •. Veliger, 6(2): 5S·"59" 

Clench, Hilliam J~ .'J.nd,l\rth1..~r So Her:r:i.ll..1963o Some shell rnalforwations" 
Shells and The.L,:, NGighbors~ No .. 16~ pp" 1=2" 

~ob2rtson;, Robe:ct and Acthur S" J:·ferri.lJ.. 1963", .1\bnormal dextral b.YPc::I"strophy 
of post~l2.rval HC'.liaC:2-~ (Gastropoda: l:.l~ch:Ltector)"icidae.) ~ Veliger:. 
6 (2): 76·~79" 

Nerr:LJl) Arthur S" 196t}e ,':Observati.ons on adverse relat.ions betueen th~ 
hyd~coid.'i ~~jdj:~~rL~~,~ E.S::.!l!·];~at,§._;; arlO. certain uol1usks 0 Ame:cican 
Halacologic2.1 Union Bulletin, No~ 31, p .. 2" (Abstract) 

Hc.rTill, Arthur S~ and Julius Ao Posg'ay •. 196~L" Estima,ti.ng the natural 
mortality rate of the. sea scallop C2~t0:E~2.'pc<;..te.D. !!!i:lJ;e~~2r:i.cUy) e 

Intern.ation2,1 Conmission for the H01-:'tI-H-JCSt Atlanti.c Fisheries 
Research, Bulletin No~ 1, ppo 88-106~ 

Nerril1, Arthur SG and Kenneth J. Boss~ 1964~ Reacti.ons of hosts to 
proboscis pcnetI'ation by 2.sJ2J?.!:.22.~ia pemiru.:uJa (r>yremidellidae) 0 

Nautilus, 78(2): 42-45. 

'l~lel:rill > Arthur S. 2nd John JL 'i'Jebs ter Q 19 6~·. Progress in surf cla1Tl 
biological rcs22.rch 0 J2!. The Bureau of Cor::mcrcio.l Fisheries 
1)';o10rr~C-:'Jl ·1·--:11)O-... ..,·'-OJ~V O'{f.J~o-l.~d l·-I'''''·-'y·-l·;r''l.-l. 'i)-l~orr-J~':1-111" ':) d PcrcDcc>·';V"'C' ) ~_ ... C> J.. u. JU I .... u- (~ . J ~ ;. - ;; J.(.!.L. ..., \..I.. .I.. b .. c~ .. ) c. n, ."'... ;. 1~.4 G • .;> ~ 

S 'C'. 1 ~. T' 'L ' 1 "... S . C' 1 r' 00 ,., 8 L 7 u~~ ~ .c~S1 0.11.(..1. ... L C.I.J.l:LC ,ervJ..cc~ "J __ rcu ,o.r L ,ppe j .~+ ., 

Emery, K. O. and Arthur S. HC1.7ill.. 196L~o Combination camera and bottom 
grab. Oceanus, 10(4): 2-7~ 
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l'~8:;:;cill) .!\.;:-thur So 1965. 'rIle benefits of: systematic bioloGical collecting 
fr01l1 navi[;;}tion buoys. A:~sociCltion of Southcastc:cn J3iol0.0 ist .s. 
Bulletin, 12(1): 3-0. 

}lc:crill, Arthur S~) 1(. O. Erllcry, and Heyer Rubin .. 1965" Ancient oy.stc.r 
5hc113 on the ~tlnntic continental shclf¢ Science, 147(3655): 

Eri1cr:y> Ie 0 0 , Arthur S. l~c:n"~ill, an.d James V., A. Trumbull" 1965& Gcology 
and biology of the !3Ca floor as cl(~ducec1 fro1:1 simul taneOUG photo8r[~pbs 
a-ncl samples c Ij.liiD.olo8Y and OC8aDOr;l:aphy> 10 (1): 1··21 .. 

Boss) Kenneth J~ an.d ,:':.:rthur S ~ l1erri,11 ~ 
0cstcrn Atlantica Johnsonia, 

1965" The family Pandoridae. in the 
I{, (!!j~): 181·~ 215'" 

30ss, Kcn:neth.J. and Arthur S'~ Uen:il1~ J.965e Dczrc8 of host specificity in 
tllO s pCC:LCS 0 f QS}22:L!oTI!ia (:2yr.amidcll:Lc1D_G: Go.8 trope da) .. Proceeding s 
of the Malacolo3ica1 Society of London, 36(6): 349-355~ 

133kC:i:, _EnlInctt, B. and Axthu~l: S~ Herril1e 1965. 
Lu S.Y.:l!~':.. r q i 1l]1l !]~:"C22:.~g 11 i (} C t U 0.1 J. Y S "VI imm i ng Q 

Arthur S. and Richard E. Petit. 19G5~ 

Carolina. Nautilus,79(2): 58-66. 

An observation of 
Nautilus, 78 (3): 1 ott' ~ 

Nol1usks nCVl to Sou t.h 

He:rJ:il1;. Arthur S c 1965 ~ <"Th2 surf clarn fishe1:Y~ l:,.merica.n Halacological 
U · 1"> 1] e '-,' '" .. 'ITO ') 2 pn L, 5 ('\ b" -'_ .... r.,... ,- '\ n :t () D. J) U .". ~ L .L H , 1.\ e ~). :> 1" -( .~ 0 f> oJ. L..I.. c:;. ..... '-I 

Boss, Kenn2 th .J 0 and A.rt:hux S c llerrJ-:'LL ~ 19 6j 6 "<Genthic ecology and faunal. 
change ift the e.s tua:t:y of the Patuxent River" ArneLlcan halacological 
Union Bul1ctin~ No" 32, p .. 17" _ (.Abstra.ct) 

Ropr,;;s, John Ei" and Artlm.l'- S~ l-ie:crill" 1966" '1118 burrm·;ring act:Lvities of 
the surf clL1m~" Unden'l[l't:er Naturalist, 3 (tl-): 1=76 

HcrJ:ill, Arthur S" 1966 0 

Collect Shells) 
Collecting from navigation buoysQ In How to 

A SYTaposiu.m.G American Halacological Union" pp .. 5 l 1- U"5S v 

Robert L~ and Arthur Sv Merrill c 19660 *Seasonal cycle of 
temperature in the lUddle At.lantic 0 }.?;-:oceedings of the Second 
Interna. tioll..:11 Oceanogr ilphic CongJ:es s, lios CO\-7, No" 113 ~S 1 b 0 

1-:terril1, Arthur' Se, Julius A.o Posgay., and Freel E" Nichy" 1966. Annual l":Diks 
on shell and li.3~)mcnt of sea scallop (PlaS:0Dectcn T~~c]J2n~.:E~€) ~ 
U~SQ Fish and Wildlife Service, Fibhcry Bulletin) 65(2): 299-311~ 

Hcrl~i.l1, Arthu·.c S. ancl j(cnneth .J 0 Boss" 1966.. LkBcnthic ecolo8Y and f.:1un~l 

change rcilating to oysters from a dc~p basin in the lower Patuxent 
River, Maryland. Proceedings of ,the National Shellfishcri2s 
Association for 1965) 56: 81-870 
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8hm'1, :·Jillio.rn N~ .:111d Al'thU1: ~;. Herrill ~ 19G6~ 'i':Settin~; o.no. groHth of the 
American oysteJ:, f!~~~!:''2l'~~~~c;2. y:i.rz.ini_£i~, on navigation buoys in the 
10\vo.1: Chcs;:-l.peakc Bay. Proceedings of the Natiol1.a.l Shellfisheries 
Association for 1965, 56: 07-72e 

Hcn.~il1s Arthur S .. and HUSh S. Porter' .. 1966. 
of Cymatiidae in western Atlantic. 

Further note on distribution 
N;)utilus> 80 (1): 31·~32 .. 

Hc):rill, Art.hur S c 1966~ ~"Shcll repair h't the sea scallop, P]~1.C~?..£.S:.~.r::!l 
P-§~..lI:£~}~L~~. Amcr:i.cJ.n l'1alacologicaJ. Union 13u1.1ctin., No~ 33, 
pp. 35 w 36& (Abstrnct) 

l·J.crr~.LL) A:cthur' S" 1967. Shell dcfoi,:rnity of mollusks attributable: to the. 
hydroid, E~~~lr D.C tir~L~ ~~,>~1i:n,?:..1~9... U .. S.. l7:Lsh and Uilcll ife Service;t 
)" ~ p _ ... ' 66(r)' 1'7') "-'9 .' 1.::; h, cry . -' u.L .L c t 1. n ~ "\ ~): % ..) ~ /., I • 

Hc:c:ri.l1, i\rthur s~ 19670 OffsJ.-lO-;:e disu::lb,ltion of llY-.?'J::'~<2.t~~~Lj:~ .ec}.0.::.E.f!:...tc!~.' 
U.S., Fish and Hildlife Service, Fishery Bulletin, 66(2): 231'~~:',(13" 

Merrill, Axthur S~ and John J. Ropes. 1967. Distribution of southern 
quahogs off thq middle Atlant:Lccoast.. COTr.r!1e:r:cial Fisheries Revie.w} 
29 (1.'1): 62~,6L~ 0 

Ropes, John ~lo, Arthur S., Nerril1, aDd Thornas H" Groutagc.< 19670 '/,Harking 
sur fclalns for gro\lth studies <> Procced:tng~; of the Nat.ional 
Sh~llfisheries ASSDci2tion for 1966) 57: ~.' (Ab~tr2ct) 

Ropes, John H,,) Robert H~ Yancey, and AJ:thur S .. Her'Ti.ll,. 1967" ~'';Thc grol-7th 
of juvenile surf clams at Chincoteague Inlet, Virginia. Proceedings 
of the National Shellfisheries Association for 1966, 57: 5. (Abstract) 

BGil'"ker, Al1c2n 11. and A:cthur S. If.21:'rill. 19670 Total solids 2nd length~·\~7ei.ght 

r(~lation of the' surf clam,0.Di~_~11.a ~2}icH .. §..§i~_o Proceedi"ngs of the. 
National Shellfisheries Association for 1966, 57: 90-94. 

Engle) James B .. and Arthur S., lierril1~ 19670 The surf clam ..... New' Jerseyfs 
most v:.=J.luable seafood resource o Ne;'hT Jersey Nature NC\dS:; 22 (Ll-) : 
lL~8-153~ 

Ropes, John 'U" 2..nd Arthur So Hcr::cil1. 1967~ t~~cobdcU~i gE_~ss;:~ in J?i.tar 
rn~Irhuana and HC?E_S:E~n8.Ei;l campechicns is 0 Nautilus) 81 (2): 37 ~~!+O ~ 

Meriill, Arthur S. and Julius A. Posgayo 19678 *Juvcnilc growth of the 
sea ·scallop, ~la£''2.1?~c::.ct~.!l ~~}i~licll~~' Amc:rican Halaeological 
Union ~ul1c:tin) No _ 3/1.) pp ~ 51·~5 2" (Abstract) 

J:fC):'1,;ill, Arthur S., 3.nd Haskell So Tubi3.sh~ 1968.. Cornmerc:Lo.l molluscs ox 
the Atlo.ntic:. coast of the Uni.ted States" Symposium on l''lollusco., 
~1an,dQ.po.m, 19630 H:ll"in.c Biological Associ.ation. of India. Abstracts 
of P3.pe:r.~;, pp~ 76 ... 77 e (Abstract) 
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Hc)::ci,11, P.rthur S. and ~~ol)ct~t H. Hnn1-(s. 1969 ~ The I3u):cau of Comr:1crciol 
Fisheries Diolo~icul Laboratory at Oxfo~d, Ibrylcnd, meeting the 

. probl ems of the shel1 fisheries. !~[jsociation of Sou thcas tern 
Biologists 3ulletin,16(4): 103-106. 

}lcl:)~il1> Arthur So .'lnd RichJxcl E. Petit. 1969~ l-::ollusks ne\-l to South 
Carolina: II.. Nautilus, 82 (!{.) : 117'~122" 

£'18;:r:L11, Arthur Se <:mcl John ',J6 Ropeso 1969. ,',The distribution and density 
of the ocean qua'ho;3, t?~ctiE.~ is/p2}c1icc:,. American Halacological 
Union Bulletin, No. 36) p~ 194 ( .. '\.bs::rc1ct) 

Ilopes} John .. ,}~ and A .. rthuJ:' S. i·Jerrill,. 1969. ,':The distribution and density 
of the surf clo.E1 J .e.£isu1a ;?o~~diss:L3f!:.. l.ucrican 1:1alacological 
Union Bulletin, No. 3~) p. 20~ (Abstract) 

l"Zopcs> John He, J., LockHood Cho.mocrlin, :.:mc1 FJ.t:hur S ~ Ncr;:ill ~ 1969. Surf 
clam fishery. l~~. F 0 Eo :Fi.rth, cd., The Encyclopedia of Helri.ne 
Resourccs~ Van Nostrand Reinhold COe ~ NS'i'l Yorlc ppe 119'*1250 

HCJ:Til1, Arthur SC) J .. LOGb:·wod ChaTnberlin, 2nd .John H" Ropes 0 1969 • 
. Ocec~n quahog 'fisb.0YY. In. F" Ee FLcth) ed Q , The Encyclopedia. of 
Marine Resources. Van Nostrand Reinhold Cop, New York" pp. 12S-129Q 

Arthur S. and Johp l}~ Ropes ,. 1969" The ge:ne:ral cEstribution of 
the su:cf claIn and ocean quahog" Proce.edings 0 £ the National 

ell. f. II I. c-
J;; e .... 1";..; -':..~l:l..,.) Q 

11.opes> Joh;). 1'7" 2'i.1d Arthu:c So Herrille 1970~ Ha}:l:ing surf clams .. 
of the National Shellfisheries Association for 1969, 60: 

l'~cr!:il1, ll.rthur S" 1970~ E).L~:~2::Ea Dall is a g~~1~:,1.os~~~ S\)c11n.son~ 
Nau tilus" 8!.~ (1) :. 

Pt'occed:Lngs 
99 0 -106" 

Herril1~, Arthur Se und Haslcell Sc '}liDia.she In P:C8SSo Cornme:t'ci.al molluscs 
of the Atlantic c:n1Cl Gulf coasts of thi~ United States., Symposium 
on Nol1usca, Hand.:1pam, 1968. 1·1.arine Biological Association of 
India" 
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December 1974 

NAME: ,John (Jack) B. Pearce 

BIRTHFLAC~ AND DATE: Dearborn, Michigan; 20 September 1930 

PERSONAL INFORHf1TION: Harried; tvw children, 18 and 20 .. 

NILITARY SE.R.VICE: Sgt. ~ Tank Co. - l58th regimental combat teams 
Arizona National Guard, 1951-l953 
Motor Sgt.~ Co. B - 95th Combat Engr. En., 
Camp Desert Rock, Nev. 1953-1955 

NON-ACADEMIC EJvlPLOYHENT: Arizona Fish and Game Commission 
Migratory waterfowl program, 1950-51, 
Surrrrner 1955 

EbDC/~TION : 

High School: Wayne, Michigan - 1944-1948 

College: Henry Ford Community College, 
Dearborn, Michigan 
19ljB - Lt 9 

University of Arizona, Tucson 
1949-50, 1952-5j - Wildlife Mgmt. 

Humboldt State College t Arcata, California 
1955-57 - B.A. degree in Conservation Education 

and General Biology 

University of Washington, Seattle 
1957-1962 - M.S. and Ph.D. degrees in Zoology 

Thesis Research: 

M.S. degree - The biology of the mussel crab, 
.Fa b1-a SD bqua d ra ta ~ from the \'18 ter s of the San 
Juan Archipelago. 1960. 103 pp. 

Ph.D. degree - The biology of some pinnotherid crabs 
from 'the waters of Puget Sound and the San Juan 
Archipelago. 1962. 279 pp. 

Four summers in residence at the Friday Harbor 
Harine Laboratory, Friday Harbor, l~ashingtoi1. 
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COURSE WORK: 

Un de r g r a (ilw t e : 

Genera 1 Zoology 
Herpetology 
Ornithology 
Mammalogy 
Comparative Anatomy 
Embryology 
Ge;neral Ecology 
Jvlari.ne Ecology 
Mamnalian Physiology 
Wildlife Management 

Graduate: 

Ihvertebtate Zoology 
Advanced Invertebrate Embryology 
General Physiologj 
Advanced Invertebrate Zoology 

(C.M. Yonge on Mollusca) 
Systematic Zoology 
History of Zoology 

Microscopic Anatomy (Medical School) 
Advanced Comparative Histology 
Physical Oceanography 
Advanced Ecology 

HONORS~ ASSISTANTSHIPS AND FELLOHSHIPS~ 

Beile Vista Rod and Gun Club 
Fellowship, HSC, 1956-67 

Hunt Fellowship, HSC, 1957 
Chi Sigma Epsilon, Scholastic Honorary, 1957 

Valedictorian, HSC Graduating 
Class, 1957 

Uplant Game Bird 
Manageme.nt 

Forestry and Lumbering 
Soil Science 
Plant Ecology 
Hicrotf!chnique 
General Chemistry 
Organic Chemistry 
GenE:~.ra 1 Geo logy 
Plant Taxonomy 

Limnology 
Cellular Physiology 
Genetics 
HicTobiology 
Advanced Phytoplankton 

Ecology 
Biochemistry 
.f',1y(~·r:.110gy 

Seminar 
Research 
Thesis 

Teaching Assistantship, University of·Washington, 
1957-1959 
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IlONons, ASSIST[\NTSHIPS AND FELLO\·,lSJl1J?S - Continued 

Research Assistantship, Dr. Paul IlIg) 
University of Washington, 1959 

National Science Foundation Summer 
Cooperative Fellowship, Friday Harbor 
Marine Laboratories, 1959 

National Institute of Health Predoctoral 
Fellowship, University of Washington, 1960-1962 

National Institutes of Health Postdoctoral 
Fellowship, The University of Copenhagen's 
Marine Laboratory, Helsingor, Denmark, 
August 1962-August 1963 

Research Associate, Systematics-Ecology Program, 
M~rine B~ological Laboratory~ Woods Hole, Mass., 
September 1963-June 1965 

Advisory Council, American Littoral Society, 
June 1970-present 

TEACHING EXPERIENCE: 

Arcata, California, High School - General Biology and Education, 
1957; supervising teacher, Mr. Wally Padratti 

University of Washington - Laboratory instructor: 

General Biology, 1957-58; lecturers, -Drs. Robert Fernald 
and Paul 11lg 

trnbryology, 1958; lecturer Dr. Robert Fernald 

General Zoology, 1958-59; lecturers, Drs. K. Osterud 
and Arthur Whitely 

General Physiology; 1959; lecturer, Dr. Ernst Florey 

Evolution; 1959; lecturer, Dr. Melville Hatch 

Marine Biology; 1959; lecturer, Dr. Dixy L. Ray 

Invertebrate Zoology, Summer, 1960; lecturers, 
Drs. Demorest Davenport and Pat Dudley 

- 3 -
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TEACHING EXPERIENCE - Continuted 

~;Joods Hole, Hassachusetts 
a sunU11Cr s cs s ion 

guest lecturer in Marine Ecology, 

Humboldt State College - instructor (assistant professor) in: 

General Biology, fall semester, 1965 and 1966 

Invertebrate Zoology, fall semester, 1965 

Marine Biology (for non-majors), spring semester, 1966 

Ecology of Marine Animals~ spring semester, 1966; 
this course was also given in an eight week long 
NSF supported Institute in Marine Science for high 
school and junior college instruct.ors, summer 
sessions, 196~ and 1966 

Marine Bent.hic Ecology, a graduate course offered fall 
semest.er, 1966 

Advanced Marine Biology, a graduate course offered 
summer session, 1966 

....... # ... __ .... _ .. _. -t_.-._ .. 
~)c:HiO::::::0L-CL, 

1966 and summer sessions, 1965 and 1966 

Nassau College - lecturer in biolo~i~al oceanography; ecology 
of the continental shelf and ecology of estuaries 

Lehigh University: adjunct associate professor 

Rutgers University, Livingston College - adjunct associate 
professor - marine ecology and nematology 
Ecology of Marine Animals) fall semester, 1970 

Man ar1d his EnvirOllInent, 1970~-1973 (9uest lecturer-) 

_ L~ .. 
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ADHINISTRATIVE EX.PEE IENeE: 

Project Leader, Sandy Hook Sport Fisheries Marine Laboratory -
March 1967 to February 1971 

Assistant Laboratory Director -
February 1971 to May 1971 

Acting Laboratory Director -
May 1971 to August 1971 

Officer-ln--Charge, Sandy Hook Laboratory and Director of Ecosystems 
Investigation, Middle Atlantic Coastal Fisheries Center -
August 1971 to present 

Coordin~tor, Theme B (Effects of Man's Activities on the 
Marine Environment, February 1969 to present 

Coordinator f International Biological Progr2JO (IBP) .= Theme B 
The Effects of Ivl3Jll s }\c-tivities on the l<f'3.Y·ine En\TirOllInent p 

1969 ·to present¢ J23.itDr r IBP Th8:i18 B Synthesis Vol-L1ITle~ 

'tf: ... -......-... ... "t-....-........... r....:J"("?''':' r>&""',-""'v,,,"' l-),"",,",,'"V"'- . .:J '1\'r"""\.r" ... "!. ..... ..! /'-.;. ......... -.. T ~.J~.!_"~_ ................. ~l r~ ...... ,_.! , ..... .f.--. .". '"1 ()"71 ................. .,-.......-t~-. ....... t-
.~.:~!.;;...,;:-..;:.J_ { .C);:J..V-'_0"J.'L.): J.JV~.....L·~1 ,i-;,j,u....:::...! .. _t.\.....-C.J •. Il. _U..LLi... ... v·_Li:....t...l.. !..)v'-""'..L.:.·;L~_y f ... i.J i ...L-··J:..J.l....,,:..t':)CLll ... f: 

Con-mit.t~ee mernber r 1\Jatio;.12.1 l\cad'::.It~y of Science f CCHTinit·tee on. 
Aquatic l-inulir3.1 Hea.lth" 1972 tD pY.'escnt~ 

Subcon"ITl.i t-tee m9nrer and Chai:o:n:=:LD r Interagenc:y Scientific Advisory 
Swxo:rcmitt:ee on CX;eaJ1 Dr€.->f3.ging and SfXJiling f 1973 to present~ 

ComilU i:::tee member, Hudson In ver Interage..l1CY Policy Commi-ttee r 
1972 to 1973G 

11ember f Insti tut . de la. Vie corrmi t:tee on Thexlnal Additions aSld the 
l~quatic Ecosystern, Paris f 1973 to present; parLicipatE:.."Cl in 
Institut de la Vie syrr,posiums, 1973 and. SepteIflber 19740 

Mernber, Board of Directors r Iludson Riv8:r: Environrnental Society { 
January 1974 to p[Gsentc 

- .5 -



I 

I 

r 
r 
I 

I 
L 

j 
i 

I ' 
I 
I , ' 

AfFILI!~TIONS : 

American Association for the Advancement of Science 

Atlantic Estuarine Research Society 

Marine Biological Association of Scotland 

Marine Biological Association of the U.K. 

Phi Sigma Society - biological honorary 

Systematics Society, London 

Western Society of Naturalists 

American Littoral Society (member Board of Directors) 

International Biological Program (lBP) (P'M) - coordinator 
Theme B, IiEffects of }lan IS Activities on the Marirle 
Environment!' 

HAJOR OR.AL PRESENTATIONS: 

1959 - Western Society of Naturalists; Biology of Pinnotherid Crabs 

1961 - Friday Ba rbor Ha rine La b8; The Bio loSY of S Ylll1Ji nt ie' 
Relationships 

1962 - Danish Natural History Society; Biology of Pinnotherid Crabs 

1963-65 - Systematics-Ecology Program (4) on Pinnotherid Crabs and 
Woods Hole Oceanographic Institution (2) Pinnotherid Benthic 
Ecology 
Bureau of Commercial Fisheries (H.H.) Pinnotherid Benthic 
Ecology 
Conference on Estuaries, Jekyll 

(panel discussion of benthos) 

1964 - Harine BklogicCJl Lab joint meeting 

Ga. 

Invited participant i~ 3rd AIBS Interdisciplinary Conference 
on Marine Biology, Princeton, New Jersey 

1965 - AAAS Heeting, San Francisco, CalifoTnia; The Effects' of Pulp 
Hill Effluents on Harine Benthic Communities 

1967 - Chairman of meeting on thermal pollution, held at Sandy Hook 
Sport Fisheries Marine Laboratory under aegis of Inter­
national, Biological Program, National Academy of Sciences 

- 6 -
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t-1AJOR ORAL HU~SENTATIONS - Continu(~d 

1968 - Co-chairman of Second Workshop on thermal addition, held 
at Ches 1J pea kc. Bio log i cLll La boro tory, So 1 omon s, t'1d., 
4-7 Nov.; presented paper concerning the effects of 
t.hermal additions on benthic fauns of Cape Cod Canal 

1969 - Co-coordinator of International Biological Program (IBP): 
"Impact of Hanls Activities on the Harine Environment" 

Invited participant in ~11e National Academy of Sciences 
workshop on coastal wastes management, 6-12 July 

1969 - Presented a paper on the zoogeographic distribution of epi­
benthic communities at the IV European Symposium on 
Matine Biology, Bangor, Wales, Ct. B., Sept. 1969 

Presented papers on the effects of solid waste disposal 
practices in the Ne'\>J York Bight at the International 
Biologica 1 Program Symposium, !fEffects of Han IS 

Activities on the EnVironment; Royal Society, 
London, Sept. 1969 

Presented seminar on solid waste disposal at the Woods Hole 
Oceanographic Institution evening seminar program, Oct. 1969 

1970 - P'resented papeI'~ i!Effects of solid \\7aste disposal on benthic 
communi ties in the NC'.I·] York. Bight" to Nava 1 Research 
Laboratory (Nov" 1970) and UN-FAD Conference on 
Harine Pollution, Rome, Italy (Dec., 1970) 

1971 - Invertebrat~ Resources of the New York Metropolitan area; 
seminar presented to Mayor's Oceanographic Advisory 
Committee and Ne\>\7 York Institute of Ocean Resources, 
Nov., 1971 

1972 - Invertebrates of the fuldson River Estuary; seminar presented 
to New York City College, March, 1972 

Practices, effects and impact of ocean dumping in the New 
York Bight; presentation to the President's Water Quality 
Advisory Council,~Sept'5 1972 

Ocean Disposal in the New York Bight; seminar presented to 
Dept. of Geological and Geophysical Sciences, Princeton 
University, Nov. 1972 

1973" "'-{ Effects of ·thenTta1--nuc1ear E}Q1der plants on the warine 
environrnent. Instit'J.-t de la Vie SYTnp:Jsi.um, Versailles I 
FTance, Oct", _ 1973. (paJ;:x2r to be printed in procecc1ings) e 

- 7 -
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PUBLICATIONS: 

1962 - l\daptntion in symbiotic L:1:'abs of the family Pinnotheridae. 
~£.h e l3 i s~l..QbL§ .. ~ , 1+ 5 ( 1) : 11 - 15 . 

'1964 - On reproduction in 'ph].!lot}~~~res_ ~!~@..cul[jtu§.. (DccDpoda); 
( Pin not 11 e rid a e) • B i 0 1. E tIll < 111 ( 2) : 384 • 

1965 - On the distribution of !I.~~us S..§J?3X and Tr~su~ . .!:!.utta1.ii in 
waters of Pugct Sound and the San Juan Archipelago 
CPelecypoda; Hactridc'Je), The Vc:liger, 1(3):166·-170. 

1966 - Marine Biology, vol. 3. Ecology of the Invertebrates. 
W. T. Edmondson, ed. N. Y. Acad. Sciences, N. Y. C. 
313 p. 

The biology of the mussel cl~ab, I9J?i:..§. ,Blbq1.Jag..I~ta, from 
the waters of the San Juan Archipelago, Washington. 
Pacific §ci" 1.Q( 1) : 3-35. 

On }:linnixC!. f"lba and ]?innixa littoralJs (Decapoda; 
Pinnotheridae) symbiotic ~vith the clam, Tresu..§:. S:..Q.pax 
(Pelecypoda: Hactridae.)" In: Some conternporary studies 
in Marine Science, Harold Barnes, cd. George Allen and 
Unwin Ltd., Land., pp. 565-589. 

QBheli~, }:81-91, 

1967 - The feeding and reprodu'ctive biology of the red \'111elk~ 

}~eptuneE!.. alltiqua (L.) (Gastropoda ~ Prosobranchia), Hith 

Prof. Gunnar Thorson. Ophelia,~: 277··3llj-, 

·1968 - Saucers in the sea; how do reefs increase productivity. 
.!Inder\\1G\ter Nat_~ra1ist, 5(1) :lLj·-19. 

Oil pollution - a threat to marine resources and recreation. 
U~derwater Naturalist, 5(2):6-10. 

Laboratory Investigation of the Effects of Thermal Additions' 
on Marine Organisms Characteristic of Cape Cod Canal. 
Special Report to BSFW and New England Gas and Electric 
Assoc. 

1969 - Marine Biology, In: Colliers Encyclopedia, Crowell­
Collie~ Corp., New York, 33 pp. 

Several articles on invertebrates. J_I2: Collier Encyclopedia, 
Crowell-Collier Corp., New York, approx. 40 pp. 

- 8 -



1-

r 
I 

r 

f 

I 
L 

PUBLICATIONS - Continued 

1969 - Marine Biology. In: Colliers Merit Student Encyclopedia, 
Crowell-Collier Corp. 17 pp. 

InvestigCltions of effects of sC\\7age sludge and acid wastes 
on offshore marine environments. Marine Pollution 

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

.Ell 11 e t ~Il , 1: 5 .. 

1970 - Thermal addition and the benthos, Cape Cod Canalr 
C h 0: s d p e.Q}:: eSc i ., 1 0 ( 3 - (-j.) : 2 27 - 23 3 . 

1971 -

Marine Biogeography ancl Change. 
.2.(67):1-7. 

Hard's Bulletin --....... -~ .................. -..------

Index to Issues 1-18 Cold series) Marine Pollution 
.. -------....., ._....-----------

Bulletin. Spec. Publication, Theme B, IBP-PH, 17 pp. 

The effects of solid Iv8ste disposal on benthic commurrities 
in the Ne'~'l York Bight. Pa per E-99, FAO Tec1mica 1. Con­
ference on M~rine Pollution and its effects on living 
resou~ces, 12 pp. 

IEI' Report: Acti vi ties of Theme J3, liThe Effects of Man I s 
Activi ties on the }la-rine Environment 5 II 1969-70. H[u;:1.ne 
Po 11 U_~_~.9!"~ pu 11 et in, N. S <.1 ( 12) : 182. 

Compaya ti ve inves tiga tions of the cleve lopruent of epi benthic 
communities from Gloucester, Massachusetts to St. Thoma$5 
Virgin Is lands. In: J?roceedings) IV EI..1TOpean Symposium 
on Marine Biology, Univ. North Wales, Bangor, ed. D. J. 
Crisp, Cambridge University Press, pp. 55-61. 

The use of certain worm tubes and human artifacts as indi­
cators or pollution by solid \Vastes. l'29rine Pollution 
Bu IJ:~ t j n., N. s. 1 ( 1.) : 2 pp. 

Analysis of larval settlement and succession. In: Studies 
on the effects of a steam-electric generating plant on the 
marine environment at Northport, New York. Technical 
Report #9, Marine Sciences Research Center, SUNY, Stony 
Brook, N. Yc pp. 75-79. 

1972 - Marine Biology. In: Encyclopedia Americana Year Book, 
pp. 435-436. 

Biological Survey of Submerged Refuse. Mar. Poll. Bull., 
1(10) :157-159. 

Invertebrate Resources; available forms and potentials. 
In: Resources of the \~or Ie! 's Oc('ans, ed. Henry R, Frey, 
NeVI York Institute of Ocean Resources, Inc., N. Y., 'pp" 75-90~ 

9 
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PUBLICI"T! Oi"'-l S ~~ Conti nued 

19 -7'-~ M' f" I ..... - ,lOt"H18 )IOOgyo 1973 Encyclopedia Americana YeClrboo!c. 

Trace metals in sedillleni-s of t'~8\N York Bight e f,flo,rine pollution 
Bulletin

f
::; 132~·5 (wilh Do Carmody and W" Yosso)0 

1974 r.~ [nverl-ebroJ'es of i'he Hudson River EstuorJ' <: Ann" New York /.-\cad 0 

Sci" 250; 1 37-143 .. 

1975 

Env! ronmenta I impact- of the cons1TucH on phose of offshore flonHng 
or barge mounted nuc!eor power plonl-s to be sited behveen Sandy 
Hook and Ai-jantic (H-y I I'~ew Jersey 0 Jr.:..; Biological Balance 
and Thermol tv'\odificoHonso lnstitut de ra Vie f Paris" pp" 83-96 0 

Regioilol coastal envIronmental conslderoHon for offshore power plant's; 
'Sondy Hook to Ai-Ianlic Cit'll' Nevv Jel-seyo In: Biologicoi Balance 
and Therrnc:! ~/\odif!cotionso Institut de \c~ Vie, Paris" ppo 97-165~ 

Shell disease in' crabs and lobsters from New York 
Bight. Mar._Poll. BullD 6(7): 101-5 (with J. Young). 

Benthic assemblages in the deeper continental shelf 
waters of the Middle Atlantic Bight. Froc. Estuarine 
Res. Fed. Outer Continental Shelf Conf., Dec. 2-4, 
1974, College Pk., Md. pp. 297-318. 

PAPERS iN PRESS: 

Temperature and th e di s1-ribuH on of ~/\yti!us edu lis $ Prepared for submi 55! on 
1'0 i-he .:Journal of_ Experiment~. /Vla~ine _~..:.?iogy.o ed Q Harold Barnes 0 

10 
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RECENT AND CURRENT RESEARCH = 

Denmark 

Scotland 

Hoods Hole 

Humboldt College, 
California 

Biology of Innrine benthic communities. 
Biolog·y of thcgrJstropods, 1£1'8, _t:r§.vel1i9na and 
N e p t nIl (~,'! <3 n .!i.9J:~Q. . 

Comparative biology and marine bE~nth:ic communities" 

Biology of the pinnotherid crab, Pinnothere~ 
~D-AtuS. An investigation of an epibenthic mussel 
community in Quicks Hole, Elizabeth Islands, Mass. 

An investigation of the effects of pulp mill effluett 
on offshore marine contaminants; a contract between 
the Georgia-Pacific Co., Crown-Zellerbach Corp. 
and Humboldt State College. 

Biology of pinnotherid crabs 

Sandy Hook Laboratory, Highlands, New Jersey 

1) The effects'of temperature on the behavior, distribution, 
and reproduction of marine organisms. 

2) The distribution of sessile and semi-motile epibenthic 
fauna. Consideration of larval ecology. Colonication, 
--------.-. .:-- -.~,;) 
o UL-Ll.-;u\.:;, J..Ul.l, q LJ.\...l i=~·roclucti .... !i. t~7 
Interactions of benthic invertebrates and fishes. 

3) The effects of solid waste disposal on offshore benthic 
communities. 

4) . Comparative studies of selected estuaries. 

COM}jm~ITY ACTIVITIES: 

Hember, Fair l:faven, N. J., Conservation COlmlission, 1969-72. 

Advisor and instructor for Liberal Relegious Youth (LRY), 
Unitarian Church of Monmouth County, N.J. 

Instructor in Limnology (pond ecology) for the annual Fair Haven, N.J. 
public school outdoor education program held at Stokes Forest 4H 
camp. This is a one-week program for-6th grade students. 

Guest lecturer at Brookdale Community College and the Sandy Hook' 
State Park Nature Interpretive Center. 

Merit ,badge advisor (Oceanography) for Boy Scout troops 24 and 25~ 
. Fair Haven, N.J. 

Appointed mcmbe~ o~ Rumson-Fair Haven Regional 11igh School Board. 
June 1971 to 1973. 



cNarne: Aaron Rosenfield 

f 
rplacc and Date' of Birth: Boston, Massachusetts) October 14, 1924 

J 
Cl. Degrees 

}3,.S., 1950 ~ University of Na.sr::Glchusetts at Amherst; Hic.robiology, Public Health 
H.S.) 1951 ~ Universi.ty of 1\1assachusctts at Amherst; Microbio1ogYt Food Technolor:; 
Ph.D., 1960 - University of Texas; Plant Physiology, Biochemistry 

h. Other courses 

Boston University, 1952~'.56, Part·~time, Zoology (2fj. credit hours) 
Universit.y of 'hiiscoDsin) SUL1Tl1e:c 1962) Tissue Culture Course 
U. S. Civil Service Cmrunission, 1965, Supervision and Management Course 
George.to\\711 Uni"llersity, spring 196[i, Electron }1,icroscopy COI.J.rse 
U. S ~ Bureau of CO:Tl.!'Lcrcial Fish':;;ries, December 1968, Ex:ec:'ltive Training School 
U.S ~ Bureau of Com .. "1icrcial F;bshcries, 11/4/68··4/1./69, Central Office TI"aining 

" 0··o-n~·',c>-')'- Ar>"-'~i 0- 'T:~ A -"'':':h C1 '. ·r::=Sh~-ll+='; c:1-••. ~. - (' TTn 1-,' >t 'J C ,.,.),,8.:;>]_D1.J." ..... .1.41., '-'L..L_1o ) . .irau,(.;, dll8I e J_.!_~,u,8).l8u, WaS Llng on,.c ... 
University of Colorado, Aspen, Colorado, August 1969, Comparative Pathobiology 
U. S. Bureau of COiT:mercial Fisll,eries, Oxford, Ha-ryland ~ January 1970}o Supe:cviso:cs 

! and Managers Training Course 

l c 

2 • l~9?e EL£,nc ~ 

Oct. 1969-Present 

Jan. 1965-0ct. 1969 

Oct. 1962-Jan. 1965 

Dec~ 1960-0ct. 1962 

~-- June 1960-Dec. 1960 

1953-1956 

1951-1956 

June 1951-Sept. 1951 

l 19!}3 ... ·1946 

U.S. Bureau of COIT@ercial Fisheries and National Marine 
Fisheries Service, Oxf"ord, lviaryland, GS-1L/., Assistant 
Laboratory Director 

U. S. - Bureau of CODltllercial Fisheries, Oxford, Maryland, 
GS-13, Program Leader, Shellfish Mortality 

u.s. Bureau of Cornmercial Fisheries, Oxford, 1:Jaryland 
GS-12, Program Leader, Shellfish Mortality 

U.s. Bureau of Comnercial Fisheries,Boothbay Harbor~ Maine 
GS=ll, }'roject Leader, Invertebrate Tissue Culture, Serology 

Post Doctoral Research Fellow, University of Texas, Austin, 
T 8:-';: a s 

Graduate Teaching Fellow, University of Texas, Austin, Texas 

Research Associate in Microbiology, Parasitology, Maine 
Department of Sea and Shore Fisheries, BoothbAY Harbor, Maine, 
surrnner of 1953, 1954, and 1956 

Biology Instructor, Bran,deis Unive:csity, Haltham, Nassachusctt~,i ~ 

Chemist, Hultiple Breaker CompanYt Halden, Hassachusetts 

U.s. Navy, Qr-I3/C, HotoL' Torpedo Boat: Squadrons,. Panama, South 
Pacific, Philippine Islands 
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3. Chl"(lnolor~:ic.:11 Listin~~ of Publications 
-~---.""--~----~' ~------"",--->""",-----~.""""""",~""-,,-,,,,-,.~----

a. Published 

RosC2nf·l.cld;r A. 1951. Bacteri.al spoilage of horne cCll1ncd foods. 
H.S. 'I'hcsj.s, Ul1iversity of Nassachusetts at lunherst, J:.1ass~ 

Sindermann, C. and A. Rosenfield. 1954. Diseases of fishes of the 
\\1cstc;rn ~oJ:th Atl~u1ti.c. I. Diseases of the sea herri.ng (Clul)ea 

~_._.:..l.~~_~ 

.0ar£.~B.~,~)' 1'1aine Dep., Sca Ctrtd Shore Fish, Res. Bull. No. 18: l'~23o 

Sindcrmann, C. and A. Rosenfield. 1954. Diseases of fishes of the 
western North Atlantic. III. Mortalities of sea herring caused by 
larval trematode invasion. Maine Dep. Sea and Shore Fish. Res. Bull~ 
No. 21: 1~"16. 

Sindermann, C., A. Rosenfield, and L. Strom. 1957. The ecology of 
,IDa):ine derm.::~titis-produ.cing schistosomcs. II. Effects of ce:ctain 
environmerl.L:al factors on er-,-;ergence of cercariae of A~<,~j:?:obi1"t~Ezi.3. 
~L&1.£:2SU;E' J. Parasitol. [\-3: 382. 

SinderQann, ~. and A. Rosenfield. 
dermatitis-producing schistosomes. 
and parasitized N2.ssarius obsoletus 
condi t ions of sa 1 inii~'y'-:-~jib'~s trac t-:-~ 

,S'upp 1") ,: .28. 

195'1. The ecology of marine 
III. Oxygen consumption of normal 
/':IT'l C' 0- ~ )l~ C' ~ 1 (:,f- ') ., 1c1e r 1 ~ I'Y J' -l rr \,.;,c".,oct ( • .I ..... U1.<.=<..", L,l. -. vd y ... 15 

f:~~~Pa r a'sTtor:-'"4>3 (5, Sec t . 2, 

Rosenfield, A. 1960. Respiration, growth and development in the 
maize root apex. Ph.D. Dissertation, ~niversity of Texas, Austin, 
Texas. Dissertation Abstracts. 

Engle, J. B. and A. Rosenfield. 1963, 
studies. Froc. Gulf Carib. Fish. lnst. 

Progress on oyster mortality 
15th Annu 0 Sess: 116~, 1240 

Rosenfield, A. 1964. Studies of oyster microparasites. U. S. Fish 
& Wildl. Serv., Cir. 200: 30-37. 

Rosenfie1d."A. 1965. Haintenance of oyster tissue .~1?: 'y~~e Amer. 
Malacol. Union Annu. Bull. 32:.30. 

Rosenfield, A. and C. J. Sindermann. 1965. Starch-gel electrophoresis 
of oyster serum, Amer. Malacal. Union Annu. Bull. 32: 8-9. 

Couch, J. A., C. A. Farley, and A. Rosenfi~ld. 1966. Sporulation of 
Minchinia nelsoni (Haplosporida, naplosporidiidae) in Crassostrea 
yi~&i222-ca celTIC LCn) G Science 153: 152 9~·1531. -.~.~---~.---

Otto, Sara V., H. S. Tubiash, and A. Rosenfield. 
destaining tube for' use in disk electraphorcs is. 
93. 

1966. Improved 
Chemical Analyst 55: 
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Rosenfield) A. and C. J. Sindcl:mann. 1966, The distri.bution of 
"rrsx 1f in middle Chesapeake Bay. Abstract. J?roc. Nat. Shellfish. 
Ass. 56: G. 

Sindereiann, C. J. D.nd A6 Rosenfield. 1967. Diseases in mo..rinc 
mollusca and crustacea. U. S. Fish Wildl Servo Fish. Bull .. 66: 
335-·385 c 

Eble, A. F. and A. Rosenfield. 1968. The enzyme histochemistry 
oft h c S po 1:U la t ion 0 f j'vi i DC hi n:-l 11 C 1 s on i in. .~~!:£.~~~.2~~~,£ ~.~;]~l}~. 
A b s t rae t , 1'r 0 c. Nat. Sh'el'if i ~·11-:A. s-s~~~5 8: 3. 

Gouch, ,J. A. and A. ROSell.ficld. Epizootiology of t11~~b.i-2-0.a .~_~~~.a_ltt'~ 
and ~i~~l5:hL~~:E. .£..C l~~~_~ in oysters introduced into Chin.cotcague Bay y 

Virginia. Proc. Nat. Shellfish. Ass. 58: 51-59. 

Rosenfield, A.) 1. R. Buchanan~ and G. W. Chapman. 
of the:: fine structure of three species of liil1~~i~.d:.~ 
~aplosporidiidae). J. Parasitol. 55: 921-941. 

1969. Comparison 
spores. CHaplosporida,l-

Sieling, F. W., S. V. Otto, and A. Rosenfield. 1969. Distribution of 
some microparasites in oysters from Chesapeake Bay, 1963-1968. 
Abstract. Froc. Nat. Shellfish. Ass. 59: 8-9. 

Rosenfield, A. 1971. Oyster diseases in North America and some 
methods for their cont2:·ol. In Syrnposium, 1969, Artifi.cial Propagation 
of Commerc.ially Valuable Shellfish} University of Dela\vare;po 67""78 • 

In PX'8SS 

None 

c~ In Preparation 

Eble, A. F. and A. Rosenfield. Enzyme histochemistry of sporulation of 
fJ.2-.E:~~0in~.~ .~~elsoni i.n the American oyster. J. Invertebr:. Pathol. 

Scientific Honors and k~ards 

Society of Sigma Xi (Honorary Scientific Society) 
Listed - American Men of Science 
U. S. Bureau of Commercial Fisheries - Incentive lnvard $100, 1966 
U .. S. Bureau of Commercial Fisheries - Incentive AHard 10 year service, 1967 
l1ember Editorial Board .~ Proceedings ~ational Shellfisheries Association 
Selected as ProgFam Ch;::tirman, Hildlife Disease Association, AD3S meeting 1966 
Selected to organize and chair special symposium - Invertebrate Defense 

Hechanisms - Society of Invertebrate Pathology, ArBS meeting 1968. 
Commendation - Honorable. Rogers C. Horton - assi.stance render.ed to the 

oyster industry, 1965 
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Selected :.1S prograrn ci1.:J.innt1l.1 - Inte:cnatiollC!l Symposium on Tumors in LOHCX' 

AnLn-Clls ~ Smithsoni2.11 Ins titute 1968 
. Selected to org.:J.ni/~2 and chair Hollusc.:.1u and Crustacean Disease Horkshop, 

Society' of Invertebr.1tc Patholo:;y, AD3S meeting 1970 
Com~cnd3tion - Regional Director - Co~nittec on Scientific Contributions 

1971 
Selected as n~eYnbel' of Co,n:l1ittcc on Compar<ltivc. Oncology, Union In.tcrnationale 

Cont:re L2 Ca_ncer, 1970- 71 
l.listed F.eA.O .. ·.of U.N. as expert on a.quaculture. and marine fish diseases. 

"Some chemical and cytological characteri.stics of the Ost:ciiclae!!) Natiol1J.l 
Shellfisheries Association, 1963 

IrU.S. Bureau of Commercial Fisheries oyster mortality studies", National 
Shellfisheries Association, t963 

IIS11e11fish disease. studies - a demonstration lt
) International Congress of 

Zoology, 1963 
"Some biochemical approaches to oyster taxonomyll J Atlall.tic Estuarine 

'Research Society, 1964' 
ITThedistribution of lNSX f in middle Chesapeake Bay", National Shellfisheries 

Association, 1965. 
"1'iaintenance of .oyster.' tissue in vitro ll

, i\:merican }1ala.cological Union:; 1965 
flStarch-gel electrophoresis o{~y-;t;;~--serumfl) American Ha.lacological Union> 

1965 
.IIDiseases in c01Itmercia11y important mollusca and crustacea!!, Hildli.fe Disease 

Association, 1966 
!lUse s of aqua tic aniri12 1 s in re search, tissue cuI tu:ce and genet:i.c as pee ts II ~ 

American Association Laboratory Animal Science, 1967 
ilDistribution of S02T:e micropcll-asites in oysters from Chesapeake Bayll, Nationdl 

Shellfisheries Association, 1968 
fI}1illchinia spol-es in mud crabs l' , Atlantic Estuarine Research Societv) 1968 
f1Shcl"lfish diseases in 00rth America and some TOel:rlOds for their contro1. lT

, 

Invited Paper; University of Delcn,Yare Symposium on Aquaculture, 1969 
'~1icroparasites of cODu:1crcially i.mpol~tant shellfish ll

, Helminthological 
Society, Washington, D. C., 1969 

"The' control of shellfish diseases!!., Invited Paper) University of Hashington 
Symposium on Hariculture, 1970 

"Infectious and non-infectious diseases of shellfish!!, Atlantic Fi.sheries 
Biologists) 1970 

"Parasite tags of marine invertebrates!!, International Congress of Protozoology;, 
1970 

6. Affiliation in Scientific OrganiZations and Offices Held - ____ ~ ___ ~_ .. ...., 'I;o..:--__ ~. _.~ ____ ~-=--.,.-::o __ . ___ .., 

Tissue Culture Association, Special Education Committee, 1969·~70 

Atlantic Estuarine Research Society 
Atlantic Fisheries Biologists 
S i gn"k1. x.:L 
Society for Invertebrate PatholoEY, O:cganization Committee. 
National Shellfisheries Association, Editorial Board 
Intern3.tion.:1l lhlion Agai.nst Cancc:r, CO~l1r!littcc on Compal.~ativc Oneology. 
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Adjllnct Associate Professor, Di.ology, Gcorgctmvn University, Hashington, 
D. C., present lectures ,classroom cxcl~ci~:ies, serve on thesis courmittees 

Revie\1~ 'cvoluatc, rcco:nmcnd action on non-,laboratory contract and grant 
propos0.1s .:lnd progress reports (EX., Nationo.l Science Foundation 
Sea Gr~Bt, National Institute of Health, National Cancer Institute, 
North Atlantic Treaty Organization, Corps of Engineers, Atomic Energy 
Con~ission, Federal Aid.) 

Serve as consultant to university investigators and conservation agents in 
areas where mass mortalities of marine organisms occur and advise course 
of action ar0 types of cooperative research (Ex., with Massachusetts, 
New York, Connecticut, Maryland,.Virginia, North Carolina, South Carolina, 
Georgia, I'1.ori(2) Ala.bclll1a, California, Or-egon, Hashington, British Colun:bia, 
Armed Forces Institute of Pathology, National Cancer Institute, etc.) 

Serve on editorial boards and as a reviewer for scientific journals; such as, 
Science, Journal of Parasitology, Journal of Protozoology, Proceedings of 
National Shellfisheries Association, Proceedings of American Malacological 
Union. . 

Plan, organize, chair, and present lectures and seminars; otherwise partici­
pate in scientific symposia, meetings) workshops, and conferences as 
m~y be associated with professional societies, Federal and State agencies, 
u~iversities, research institutions; and foundation laboratories. 

Current position - Assistant Laboratory Director with duties and responsibil­
ities incurnbent;; 1969-'present, 

Acting Laboratory Director, unofficial, intermittent basis 1969-71 with 
duties and responsibilities incumbent. 

l)lan) organize, \vrite, edit and o"ther'l·,rise prepa.re in~house labora.tory 
research and administrative reports, program review and briefing 
documents, annual and biennial reports and brochures. 

Formulate and prepare research proposals and cooperative study project 
documents for contract and grant support (Ex., laboratory contracts to 
Hiram College, HOI·/ard University, George .. t.:mvn University, Brooklyn College, 
Trenton State College, University of Washington, and University of Delaware). 

Prepare laboratory budgets, sumll1aries of activities and progress, justifica-. 
tions for laboratory programs and projects. 

Plan, conduct~§upervise, evaluate, and expedite broad studies of research 
in comparative and experimenta.l pathology of marine poikilotherm 
organisms. 

. Organize, arrange, serve on committees and host scientific workshops, 
conferences and meetings held at ~he laboratory or at nearby institutions 
(EX., Atlantic Estuarine Rese~rch Society, Shellfish Patholog~,Conference, 
Federal Aid \yorkshops, Helminthological Society, Society of Invertebrate. 
Pathology). 

Present lectures, tours, hold consultations and discussion sessions with 
members of academic, school, industry,. civic) conservation, foundation, 
and museum organizations. 
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Serve a.s a n1(~11tbcl' on Central Office) Ccnter, and Regional Office committees 
and tssk forces; such QS, Scientifi.c ,Contribution Rcvicvl Connnittec, 
Aqu~culturc Issue Paper Group, Special Study Unit Group~ 
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DR 0 J. I<}J]~ELAND HCNlJLTY 

Born: P":lamosa, Colorado. Nay 14, 1923. 

Harried: June 24, 1950. 

Child.Ten~ Three 

1. Brief educational background 811d \,rork experiences or emp1o:YlllE:mt history. 

Education: 

1935,-1937 
1937·~·194,1 
1941 .. o19l.~3 
19~J-·1944 

1950-1952 

1959--1961 & 
1965, ... 1966 

Employmen t: 

19LyJ.,,19i.1,7 
1947~"194g 

1952-·1953 

1953-·1961 

1966-1971 

1971 

St. Thoma.s 18 Choir School, NmJ York, Nev York 
The Choate School, vJallingford, Connecticut 
Trinity College, Hartford, Connecticut 
Universi ty of Pe~nnsylvania~ Philadelphia., 

Pennsylvania (Navy V~.12) 

Cornell llniversi ty Hidshipmen! s School, Ithaca, Nei;! 
York (ENS USNR) 

Trinity College, Hartford~ ConnocticlJ .. t _. B. S. Gener-al 
Science 

University of Connecticut, Storrs, Connecticut, - H~ S. 
Zoolog'Y 

University of Miami, Coral Gables, Florida - Ph. D. 
HarinG Sciences 

U.S. Navy (A.S., S2/C, ENS) 
Reporter, New Haven JourIlal CULlrier, N 8Itl Haven, 

COlIDec ti cut 
Part·-t:L1ILe reporter, Hartford COVTErnt, Hartford, 

Connecticut 
Hesearch ASlsistEmt~ Bears Bluff Laboratories, vJa.dmalavJ 

Island, South Carolina. 
Hesecu'ch In,structor, Institute of Iv'farine Sc:i.ence, 

IvIiami, Florida 
Fishery Biologist (General), Bureau Sport Fish. & 

vlildl. (River Basins), Vero Beach, Florida. 
Fishery Biologist (Research) and since July 1969 

Supervisory Fishery Biologist (Research), NMJ?S 
Biological Laboratory, St. PeteTsburg Beach, Florida 

Acting Officer in Chargo, I\TMFS Biologica.l Laboratory, 
S'l":,. PetersbuTg Beac}), Florida 
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2 RJGSU1"m - McNulty 

2~ Brief narrative aCCO"lJ11t of research accomplishments. 

Dr. ]VIcNulty published the first aCColmt of the 8e8.E30nality of oyster 
spa\<ming in South Carolina "\;Jhi18 v!Orking under Dr. G. Hobert Lunz at Bear 
:81ui'f Laboratories. Under Dr. IUlary B. Hoare at tho University of Miami, 
Dr. HcNulty publi[:1hed several papers on tbs effects of domestic sewage 
pol1utioJ)~ on the benthos, zooplankton, and fouling organisms of Biscayne 
Bay ~ and also papers on the benthos of so-nth Florida 8{3tuaries generally. 
His dissertation on pollution vras published as a book in the Studies in 
Tropical Oceanography, University of Hiami Press, in 1970, cLnd has 
subsequently been revicvwd in most fi,sherios 8J1d oceanographic j oUJ:'nals. 
He has been proj ect lea(ler and r:1Or8 recently program leader of studies 
that :lDclude tlJ8 Gu~f of Mexico Estuarine Inventory (Florida portion) 
vThile at the St. Fe-GeI'sblJrg Beach Biological IJaboratorY~5 and is prepar-
i...YJ.g the studies for publication at present. He has held the position of 
Acting Officer in Charge since August 1971. 

3. Chronological listing of pUblications, 

HcNulty, J. Knec.:;18Ild 
1953. Seasonal al1d vertical patterns of oyster settlement off 

1N"adm.ala1·J Island 5 South Carolina. Bears Bluff Laboratory 
Contribution l'T"mr;ber 15 i' 17 p. 

Hela, Illmo, Clal'ence A. Carpenter, Jr., an.d J. Kneeland "McNulty 
1957. Hydrography of a po si ti ve ~ shalloH, tidal l"lar-brdlt estuary 

(Report on the hydrography of the polluted area of Biscayne 
Bay). Bull 0 Mar. Sci. Gulf & Carib., 2(1)~ 4,7-~99. 

McNulty') J. Kneeland, E. S. Reynolds, emd S. M. MilloI' 
1960.' Ecological effects of sevJage pollution in Biscayne Bay, 

Florida: distri.bution of coli.form bacteria, chemical 
nutrients, and volumes of zooplankton. Tra.ns. 2nd Seminar 
on Biological Problems in vJater Pollution, C. H. Tarzl,fell, 
ed., p. 189-202, 10 figs. 

HcNulty, J. Kneeland 
1961. Ecological effects of set·rage pollution in Biscayne Bay., 

F1orida~ sediments 8JJ.d the distribution of benthic and 
fOD~ing macro~organisms. Bull 0 Mar 0 Sei. Gulf & Carib., 
11(3): 39~,·-447, 17 figs. 

McNulty, J. Kneeland 
1962ao Levei" sea bottom comJl1unities in Biscayne Bay a.nd neighbor­

ing areas. Bull. Mar. Sci. Gulf &: Carib., 12(2): 204-233, 
1/+ figs. 
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McNulty, J. Kneeland, Robert C. l~ork, and Hilary B. l\1oo1"e. 
196~2b. Some relationships between the infauna of the level bottom 

and tho sediment in south Florida. Bull. Mar. Sci. Gulf & 

McNulty, 
1969. 

C "1. J 2- (3) "')2 '-"),) If" BT:tO., _--_ _ : _)r-:._-.J_)/~; 1+ ·lgS. 

,J. KneelarlCl, and Nelia Lopez 
Year-round production of ripo gametos 
polychaetes in BiscaYl1e Bay, Florida. 
19(4): 9/i-5,-,95~'Q 

,-T. Kneeland 

by benthic 
Bull. Hare Sci. 5 

l'1cNlllty, 
1970. Effec:ts of abatement of domestic seT,Tage pollution on the 

bentho,s5 volDmes of zooplBl1.kton, and the fouling organisms 
of Biscayne Bay) Florida. Stud. Trop. Oceal1ogr. 9, Univ. 
of Mia:!Tli Press? Coral Gables, Fla. 128 p. 

McNulty, J. Kneeland, and Lucius Johnson 
1971. Automated Determination of Total Phosphorus in Estuarine 

Hater. Proc. of the Fi:fth Tecbnicon International 
Congress, 1970, Vol~ 2: J5J~J55. 

l'1cNulty, J. Kneeland, ~Jillia:m N. Lindal1, Jr. 5 and ]c1IJC,:-; E" S:yrke;J 
In Pre,ss. Description of estuarine areas of the west coast of 

Florida,~ .. ~cooperati ve G'lJ~f of Hexico e stuarine inv8ntory~ 
NIVlF S Circular Serie s . 

Scientific honors an.d av.rards received. 

Sigm.a. Xi (1952) 
outst,8l1ding Pe:rformance Rating (1968~"1969) 

5. Presentation of technical papers before scientific societies. 

A.I.B.S., University of Florida? August, 1954; Effects of pollution 
on benthos, boring organisms and fouling orgarlisms of Biscayne Bay, 
Florida. (Unpublished) 

A.1rL vI. A., Jacksonville, Florida, Novem.ber, 1957: Pollution studies 
in Biscayne Bay~ Florida (Unpublished). 

Second Seminar on Biological Problems in Water Pollution held at the 
Robert Ao Taft Sanitary Engineering Center, Cincinnati~ Ohio, Ap:ril~ 
1959: Ecolog:ical effects of se11age pollution in Bisca;yne Day, Florida: 
Distribution of coliform ba.cteria, chemical nutrients, and V01UlllGS of 
Zooplankton. (Published) 

Ecol. Soc. America, Oklahoma State University of .Agricultu:re and 
Applied Science, Stil11-Ja tel', Oklahoma, September 1960 ; Animal-sediment 
relationships. (Unpublished as given--a revision later published) 
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Conference on Estuaries, .Jekyll I slc:cnd, Georgia, April 196~.~ 
Ecological effects of dom.estic sevrago pollution in BiscayTle Bay, Florida. 
(Unpublished as given .. --ta:k:en from ps,rts of di,ssertation) 

1970 Tecf.U1.icon Internation,9.1 Congress] November 2·~4, 1970, at Ne\v 
York Hilton" 

6. Specific participation in scientific conferences and l,Jorkshops. 

First, SemiTJ.ar on Biological Problems in t'Jate:c Polll:rl~ion held at t.llS 
Hobert A. Taft Scm.i tary Engineeril1.g Center, Cinc;innati, 01lio, Ap:ril 1956. 

Second Seminar on Biological ProblEnns in Hater Pol1ut,j.on he1d at the 
Robert A. Taft Sanitary Engineering Center, Cincinnc:rGi, Ohio 7 April 1959. 

First International Conference on 1rJaste Disposal in the HarinG 
EnvirolJlflent, University of California~ Berkeley, Califorrlia, July 1959. 

Conference on Estuaries, Jekyll Island, Georgia, April 1964. 

Tecbnical Coordinating Committee 5 Gl.llf States Harine Fisheries 
Commission=-numerous so::;sions, 1966-1969. 

7. Co~tlsultant··~type fUIlctions. 

Assisted lV-allis Associates, Inc, 5 vJest PaJ~11 Beach:> Florida, '/Jitb 
literature survey and aD.alysis of concll!.sions, Ha.I'ch=-J\F18 1966, on 
Bi sca;yne Bay, Florida (free of charge). 

il.ssisted Navy Mine Defense Lab. 5 Panai11a City, Florida, offices in 
Naval Intelligence, vlashington, D.C.~ and the Scientific Emd Technical 
Intelligence Center, vJasrLLngton, D. C., vJith problem.s relat::m.g to marine 
biology vJhile on tl,Jo--\tJeek tours of activo duty for training, Naval 
Reserve, 1959-"1970. 

8. Special as signment s. 

Member of Departmental Study Team to evaluate plans of the Virgin 
Islands government to construct an airport at lvlangrovo Lagoon, Jersey 
Bay, St. Thomas, V.I., 1968 and 1970. Report: McNulty, J. KneelaIld 5 
Robertson, t·Jilliam Bo, Jr., and Horton, Billy l"., 1958. Departmental 
study te2.JJl report and recommendations on proposed 11e\lJ jet airport, St. 
Thomas, Virgin Islands. 39 p., 12 figs. (Mimeogr.) 

Conducted special inv'estigation for NI"jFS of the causes of the 
decline in the catch of \ihite shrimp in Esc81nbia Bay, February-March 1972. 

Participated in drafting the JvlESA proposal for the NE:nJ York Bight 
study sponsored by NOll1\.5 March-April 1972. 
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9 c other :lnformation. 

f-- Holds .sCUBA. diving c8rtification. 
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Holds rank CDH USNH (Retired). 

Taught teel1~,age clYLlI'ch school classes, St. Peter \ s Cathedral 
(Episcopal) 1967-0 1971, and 1.s a member of the Cathedral choir at present. 

Participant in several dist8Ilce"~runnil1g maratllOns (5-·8 miles), 1967 
to present. 
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;:\·l~;:~; __ Jl_~~.0_JJiI_~LSJ~J}.i~U~; Prov'j donee, R. I. ~ Febru~n'y 7, 1934 

i'r-~Icn t -j on _~_cl_rra 'i r~~~CJ..: 
····1·:·--····-··_-

r-- 1 " Dcorccs 
...... -.~,.~ .. ------

r 
B.A., 1955, Brown University/Biology 
n. S., 1 9 5 7 ~ U n i v e r sit y 0 f H hod e I s 'I and / [·1 i c (0 b i 0 "logy 

i -
Ph., lJ G!I 1 9 G 7 ~ Un i vcr s -j ty 0 f FdlO del s 1 and / [3 i 01 0 sri cal 0 c can 0 9 r Cl p hy 

2·.' -~ Other Courses ,......~ _____ ft .......... __ ~ _____ ~ ___ _ 

Cormncrcc r·janagericd Cours2:\ Fcbr'uary 5,,-9~ "1973 
f- c Sup~rvis'jon and Group Perforrndn(:.e (esc), October 14.~20:> 

)J' .',' Jl ,'j (,,' ~ !'ll () ',. c..J • 
'.. .., \.1 I j ... -' c: 1 or 

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

1 (Y-1"j 
,J! .) 

J u of}' -I 0 ) 1 9 G 7 F ish c:)" y 8 -1 0 log i s t ( Res .) G S / "11 ~ Be F ~ Bin log 'i C J. 'I Lab 0 r a. tory i 
1- ~ Hi'lford~ Connecticut 
> July 13,. 1969 Fishery Bio-lo9ist (Res.) GS/12 j BCF~ B-iDJlogica-J Laboratory~ 

M11ford, Connecticut . 
October -II!. 1970 S\Jpcrv'isotj-: Fishery Biologist (Res.) GS/13 s Nr'iFS:; Oxford 

Laboratory ~ Oxford, I'iaryl and " 
. (See f\ttachment tf 1) 

I! nnoloQlcul List-ina' of Pub1'icat-ions: ( r t::', (:) f\ L t a c I' r11 n 1:) L .I} ..-)~) ..)\~'- hL ,l"l_ l. 7! LJ' --t-'"' . ....--. ___ ...... _Icf __ ~ _____ , ______ • _____ . ___ --4_~_..--__ ~ ....- ....... ___ ---:--...a.~'~_ ..... ~. --._ 

Cienr1T1C honors Cl!1c.i f\Viards: -.--..... '"'~.--..-~""'--__ ... _ .... ____ . ___ ~~ __ ,..~-.-....m-_,~_;...-...._ 

J T0~t~~n Sc~ol~rship - Brown University 
l, P )'1 1 S " n rn:;> ~ 0 ..., 1 t:l.J.., f ( '., :J I .. \k v l. c l J 

rSociety of Sigma Xi 

L,~=-.£~: e sen t ~_ti~ __ B e ~9 r e_.}fJ~_n (if:L~, __ S Cl C 1..Q.:tL~2_: 
1,,'· Amer-icCill Society of L-inmolo9Y 2nd Oceanography, La J'ol'/a s Ca·'-iforrd0., -

} I Septc:rnbcr' 11 y 1969, IlHeterotrophic [3acter-ia in Long Island Sound 1i 

\ 

i 
[-~= . 
'E_ • 

r\~ a. t ion a 1 She 11 f ish c tie s Ass 0 ci a t -j 0 n 5 S e (l ttl e, \ 'f c1 5 11 ~ n 9 ton ~ J u n e 2 2 ~ 1 971 ) 
tlO'iva'lve Larval Cu1ture at the rnws, t'1-11ford LaborL1tory, t'lilford, 
Conncct'icut" and r·lembcr'$ Oyster I'ior"tality Pane'j 

Internationa'J hssociation for !\quatic t,nimJ1 t,ledicill.lc s Orlando s rlorida~ , 
[\ P r fl 3 0 ~ 'f 974- s II Fin Eo t .,. A Po S S 'j b'l e S yin p t 0 ill 0 f [Jr.'1 i r 0 nrn e n tal 0 c t e rio rat 'j 0 n /I 

4 ~ Hi 'I d 1 i feD i sea s e l~ S soc 'j J t ion, Pac 'j f -j c G r 0 v e i C a 1 i fl:;r n i a) !\ u gus t 1 ~ 'I 974 , 
f', ',11/\ F'ln Rot D-iscase of ~linter Flounder" 
L: 

,;~ i ~a~~frc-.:scn t~~_.: 
" 
". 

Systelilatics Eco'!ogy Program, f1iarine Ciolog-jcal LCtb;~·ratory, ~loods Hole, 
. Iliassllchusctts, FebruJ,ry '18~ 1969, I1I3~lctetiolo9-icc11 f\spccts of Givalve 

LarvJl Cultl1(c ll 

.. ',:. 

'. 
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L,t Collcqe of t"Jrinc Studics~ Un"ivc~r:_~itv of Oe"ltlh'lltc; Lcv:c~:.;, Dc'l<1\'/are~ 

L ~ ) • ,,'" "j' C"/ 'j i! ["j' f1 I t~' ! C';' I 1 I t II' ! r'- (' 1'1 d r C 1 r.!, 3.) ~- 'I S C J S C \ esc tl r C 1 i1 - 'L 11 e ) X lor C. a ) 0 I' () -.0 r Y:i 1'\" I .• ) ~ 

0:< for d > f· j El r y 1 u 11 d /I 

Southern Co.lifornia (OJstal ;'Jatc)" Hcscatch Project, Los An~lclcs" 
C(J'I"iforl1ia~ /\ugust :)~ 1974, IIStud-ies of the Prcvzllcncl?f H"istopcttholo9Y, 
l3actcriolo~JY) and IJi\f;IUno1ogy of F-in Rot [)isc~)sc of. \{inter Flounder, 
p s CL1d~ 1 £.~!..r(]~~C t c ~:.. C1f~_~=-L~ (1 :~u s_s from' t he Nc\~, Yo)~ k Big h t II 

Ii c "' min tho 1 09 i cal So ci c t y 0 f Has hi 11 9 ton ~ Dc 1 t s v ill e ~ 1'1 (} ry 1 and:; Dec em b e r 
13!t 'J 97 ~ 5 /I F 'j n Ro t Dis ea s e in I-Ii n tel" F 1 ound or, .P sr.ui~~l~l.Q~-.C,o n~~_:L~_~ 
CUI1Cl"iCr)nus, from the Nc\'/ Yotk 8-jcl ht ll 
~._~._~._"_____ ::J 

'{: t1 sultinq Activit"ies: "I .".--.---''-.----.. -.~-.,----
.. 1 c • Con S tJ,1 tan t ~ She 1 t e r' I s 'I and 0 y s t ere o. s G r c c n port:l Lon 9 r 5 1 an cl ~ N e 1'1 Yo r k , 

February 23--·24,1972 (To advise on methods to control mortcd-ities in 
cultures of .bivalve mo'IJusks) 

2~ Consu'ltant, NO,L\A~ Officl? of Sea C;rant"~ Orono~ I'[dine, October 7-"fO~ 'I974~ 
,(Seu Grant Eevll:;\Y ~ Urriversity of 111a'ine) 

'" C~ , 1 .1 LED fI G -l f » F "j 'J) G 8 1 ~ 7 !)¢, ( 'To .) .. ' 'onsu c:ant, )/i~ lU Lrceze, '-iOrl(Ja~ lanuary ._) _ I prepare a 
nFP on bio"lo~]ic reseatch v/ith c.hmethylnitrosamine) 

1.9. ~:j a 1 .. ~JJJ:~ f e s sJ .. 0 n.iL.~~s s ig nm e n ~~ : 
~ 

~. '1 '·C'j;"'-·(j >0 ~'J ';J ~ -I- "j' (\ n::> 1 "1") ·"t·; '-]0 .r: r) \" ('on l')I;' ·-,',1 i'" v ::. "- . " • ~:" i I '--- (,... v 1 U J II C t::; I j _, I l, I l.- _ " . ,_ ( (), " I , L Conlami n~lnts 
t1 i c jyj 9 a n ~ Feb r u. a ('y 1 7 ~·1 9!, 1 971 .. ' . r-~ 

, '1-
'I 2<1 Task force on phys'io

U

]ocrlc effects of marine conb:urrinants s Balt-irnore,' 
r·lclt,y'l and) !\pr-j 1 13--14 ~ 197'1 

-,-

I' ,: ., 
,f 3" ,~.Steefin'g Committee l"leetlng:. Pacific Coast Oysfer' f"10tta1 ity Investigations, 

[,1 en "1 0 Par k ~ C a 'I i for n i a s Nove rn be r 30 -·0 e c em b c:; r 3, 'I 9 rl 

Task Develo)Jmc:nt p'lan Rev-jew, Office of Resource Research, NHFS~ Ylashington~ 
0<- C ~ ~ 'J (l n u a ry 3 -- 11 ~ 1 973 

Ph.D. dissertation defense of r,tr. tJohn r'1anz-i (as corran-ittee member), Virginia 
Ins t 'j t ute: 0 f Ha r inc Sci c nee, G 1 0 L1 C est e r PO'j n t 5 Vir gin i a) Aug U 5 t 'J 3 ~ 1 973 

t60 .Inshore Ecol~)gy l{orksnop, NorthvlC?st F'jsher'les Center~ Sea:tt'le~ \lJa,~hington, 
, - June 10-12;. 1974 

!~r'ch '~X:ld 2,cs _UlajQ!.l= 

--"1 ~,' H / V 1\"1 bat r 0 S S .r V ~ J u 1 y 3 0 - !w 9 L1 S t 2. '/ 9 7 3 
t2 ~ J~/ V /\ 1 b (1 t r 0 S s I V) Feb r u a r y 1 ~ 7, 1 974 
E30 f{1 V Dc: 1 J h' c-lt~ C 11 ~ S e IrJ t em bet" 9·~ 1 3. 1 9 7 ~ ( . Chief Scicnt'ist) 

I 
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1< /\c't.in9 DircctOl"1 r0thobiolo~]y rnvcsti~llltionss September 6-0ctobcr 13} 1973. 
2 0 Act i n 9 0 ire c tor ~ Pat h 0 lJ'i 0 log yIn v cst i 0 l\ l ion s ~ J a 11 LJ Cl t y 2 0 - J\ P t 1'1 1 9 ~ 1 97 4 . 
3 .. 1ntcnllittently oS /\cting Director':; PJthobio"logy InvestigJ,tions and Officer 

in Charge, Oxford Laboratory 

1~· Coopcrat"ive ContaDlinants Study, IV\CFC, February '17~ "971 
2~ Fin Rot Task Force, MACFC, June 15, 1973-July 1, 1974 
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Present 



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

1 . Dr' • Thomas Si\\'/YCr' (PC1\1 003) Fishery niolo~Jist (f~cs,) 

f ~ 2. t'lr • 
• 3~ f~r . r-· 

fl a s 1 ~ ell Tub -j a s It ( perl 006) 1\1 i c rob i 0 1 0 ~J i s t (f~ (~ s , ) 
J\ustin Farley (peN 004) Fishery Biologist (Res.) 

4~ Dt. P h y 11 j s J 0 h n son ( PC I'l 005) n i 0 1 0 ~]'i s t O( e s . ) 
r-- r' .) . f'lr" /'!art-in NCh'lllan .(pet! 008) Fishery [3iolo~~ist (Res.) 
f GG D\~ 
t 

I ~ 

7~ !1r ., 
Joc::'l Boclarrrner (peN 009) Physiologist (Res.) 
Frederick Kern (peN (10) Fishc:ry l3iolo~jist U<os.) 

it t'1s ~ aZlne ~·h1de (peN 0'11) Bio'1o~;-1cal Labor(ltoty Technicia.n 
0 
.,/ e, 

"l O~ 
11 0 

l''Is. 
[lis. 
fr1s" 

Cci'j Smith (peN 012) Biological LClbofcttory Technician 
Dorothy 1-1right (peN 016) Biologied'j Lo_boratot'y Tochn'je an 
Sharon j'1acLcan (peN 027) Biolog'ica1 Laboratory Technic an 

Mi '/ ford La boratorv: -, 
oI! .. __ , ....... __ ~_~_""""' __ ..... ____ --..._l<.... 

Dr'. R'i c h a l"d Rob 0 hm ( peN 052) f· i i c rob i 0 "/ 0 g i s t ( n e s • ) 
Dr. Walter Blogoslawski (PCN 006) Microbiologist (Res.) 
Ms. Carolyn Brown (peN 011) Biologist (Res~) . 

4u . Wor~/Study Students (2) , 
.- ...... -

Sanc1\! Hook Laborator": 
I ~-~~---,- - -~-
I 
r-- "'I. r I J' .. ~.. 1 • . ( ;') (\ 'r" • r\ r-. "".J ) 'i -'t ~·'··'\lr· .. ·· onn L;sl~8;','S(~1 ;. vd VLJ Fishery'Diolot;rlst (Gen.) 

. :-:." t)IOl't~/~tU(i.y Students (1) 
i 

·ct. .·n ben t ex etc 'j s e s sup e r v -j s io n ( d ire c t ~ fir s t 1 -j n e -) . 0 vet the 1 at 9 est i n'l est i gat i ve 
it in 1,t~\CFC. Supervision of staff at I'ii<lford and Sandy Hook is not reflected in 
q"----:~:urrcct position descr-jption and nccess'itCltes frequent trave'! to accomp'l ish 
,a sf act 0)"' i 'j Y . 

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

C '1 eve r don 5 . R . ' C. 5 Lei f son ~ E 0 and fL f.i ute 11 c 1 J fl 0 • 1 9 G 1. fit 0 r p h 0 1 0 ~ri cal and 
p hy s -j cd 0 9 i c a1 t y pes 0 f G r u fIJ n e SJ J t -j ve s t C' n 0 h a 'j inc ma r- i n t? b act c r i Cl • I 11 

Proceedings of the First Nationa'! COClsta.l and Shal10\y I'fater Rcscilrch 
Conference, ed. by D. S. Gor'sl'lne~ pp. 127··130. 

lcdfSOrl) E.? Cosenza~ 8. ll., r,1urcllclano, fL and 1(6 C. Cleverc1on. 19G4 . 
[;,10ti10 nlCltinc, bacteria. 1. Teclmiques r ecology) and general charactcr'istic~ 
J~ Bacterial. 87: 652-666. 

.. 3" f1 ute h e "I an 0 ~ R. A • and C., B r 0 \,in " 1 969 . B act c; rio log 'r cal f -, 0 r a 0 f so III e a 1 9 a 1 
, foods used for rearing bi~alve larvae~ J. Fish~ Res. Board Can. 26: 

.( 2760·- 2764 1> • "-

~ .'. 

4.. 1\1urchc; 1 a no ~ R. A. and C h Brc)\\ln. 1970. !1ctcl-'otrophi c ba cter'} a -I n Long 1 s 1 and 
.Sound" f'1a.r'lne ~io10,gy 7: 1<-6~ 

," 

:J . 5 q, _ Com b S j: T. . J . s ~'l u r c h e 1 a no $ R • A ~ and F e J u r 9 en,. 1 9 71 ~ Yea s t sis 0 1 0. ted fro m 
.( Long I s -I and Sound 0 Iljyco 1 ogi a 63: 178'~181. 

l- 8e. 
. ~ 

.. - ' 

Murchelano, R" 1975. The histopathology of fin iot disease in the winter 
," " flo u n de t; " P s e u d 0 p 1 e u r' 0 n 2 C t. [: sam 2 t -j can us, fro m the N e \'/ Yo r k B i 9 h t . 

.J 0 Hi 'J d 1" O1s-:--1TI1--rjt c s s;'-;fp-r IT;-19T5l-: 
r b 9 0) II1 U r c he 1 an 0, R" !L 5 13 r 0 \'/11 5 C. and J. B ish 0 p . 1 975. " Q L/ ant ita t i ve and q 1I a 1 'i tat i v e 

.. ", , stud'ies of b(lctcria iso1atcd from Sea\datcr ut'i1ized in the labotatory-
: cu 1 t u r c () f t h 2 /lJll e r'i can 0 y s t c r j C r ass 0 s t tea v -j r q i n i ca. J. F ish. Res. 

Board Can~ (In pr~.css, July§ 1975). : - "~--"~" 

H u r c he 'la II 0, R, f\. H 'j s top a tho 1 09 Y 0 f a 11 a cut e fin 'j e S 'j 0 n .. i!l the 5 U !nill e r flo u n d e r , 
Par- a 'J ) c h t h v s den tat usa n d so m e e t i 0 "I 09 'j c i ~ p i i c C1 t ion s. . I n pre par a t ion 
1"l S 'f(j.rcl.-rt"\.trTT t2[1~1~-cv 'j sed, and pho torni crograpi1s comp 1 etc) ~ 
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\-10 'I k c, [L [, and fL f\. 1'1LI r c h c 1 (l II 0 • ' 

smooth doqfi sl!, j·lustcl U:; Cuil is, 
plio t OJ; -j c r 0 S] r {1 p ll.~; --c c;i':li)-fc-CcT:--~'-~-

/\ hYPcl'plz1stic epidermal lc;sion in 
In preparation Clst draft \'lritten} 

12; BridfJcs) D. ~'J. and fL f\, fl'llirchcla,no. Lj'lnphoc,ystis diS(;(lSC -in v/intcr 
{lCJundor~ .~scucloJ?_l~I~LQJ~Q_~J~~~ __ 0~~~ci~(]J~.~I_,~_) from Casco [3(1Y, ilIa-inc. 
In p.repJt\}tio!1 (text Clnd pllOto:ilicroS)l'llplis). 
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SUK\-lOO Clll\t··1G DNJ'E OF BIH'.L'Ii: September 30~ 193G 

EDUCP/l'ION }~ND 'l'Hl\llU.NG; 

High School 

Undergraduate 

Grachwte 

EXPERIENCE: 

4/59 - 3/62 
9/63 6/67 

6/67 9/6'1 

10/69 9/68 

9/68 .- 6/71 

6/7l 8/74 

11/711 4/75 

KYUD9-Ci Boys High School, graduated 1955 
SoonJ. 1 Ko:rGil 
Scon} NCl tional Uni vcrsi ty f College of Liberal l\.rts 
and Science, 1955-59, B.S., Mathematics 
Stamford Univcr~;i ty f 1962-1963, Stamford, Calif e 

M.S~ statistics. 
Michigan state Universit.y, 1963-68, East Lansing, Michigan 
Post-graduate study in Statistics and Probability 
Universit:y of ~'-lashingtonr 1968--74, Seattle, \'.]ashin9ton 
Post-gradu~tc study in Biomathematics and Fisheries Science 
Ph.D., Fisheries Science 

Surveyor, Korean Army 
Teaching J\ssis·tant and Statistical Labor-at.oL'Y Instn..1ct.o)::-· ( 

Department of statist:ics dnd P:L'obabiJit.:y r IvtLchigan SJcatc 
University, East Lansing, Michigan. 
Statistician, Center for HeCllth statistics, state of 
Michigan, Lansing, Michigan. 
Stat:istical Consult.ant, Depaxt.ment. Chemica.1 Engineerin9 ( 
l''Jichigan Stai:~e Uni vez'si ty r Ea:::;t Lan.sing, Hichigan. 
fI'eaching l\::;sociate r Centc.r for Quant:Ltat:ive Science in 
FO)~'estry I V7ildlife an.d Fisheries t UrLiversit-y of Hashingtorl" 
Seattle, Washington. 
Reseal~c11 lissocicitc!, 1~0RlTj~~:;Ii (S~~a Gl·c3"l"C. LUI1{JE.::clj, C{:::lll_(;:~J.. [L;'i_ 

Quantitative Science in Forestry, wildlife, and Fisheries, 
University of V·72sh5.nsrtoH r Seat-t:le, Wa.shington. 
Biometx:y and fisheries HanrJ.SJcInent Consult:ant -to 1,mCF'C r Nr·i.F~'. 

NOAA through tllc American Li ttora.l Societ.y { I-U.ghlanc1s r N ~ 3., 

5/7 5 .~ Present c.. Supcl."vi.s;ory Fishery Biolog ist , 1,1l-iCJ?C I Nl','lFS { l.JOAli, Dept" 
of Commerce, Sandy Hook. Laboratory, HighJ:ands r No J. 

CONSULTING ACTIVITIES: 

Biometrician r MACFC f 1974. 
Chairman, 1'-1ACI;'C( l~utomat.ic Dc.lta Proccssipg (l-illP) Improvernent CornmiVcee r 

1974~ 

l',jember f ~)tate'-Fcderal stock Assessment Committee r 19750 
L\1ernber, u~ s. Scientific l,dvi!"';ory Delego.tjon to ICNAF, 1975v 
Hernber t U~ S. Scientific J\c1visory Delegation to Bilateral Meetings, 1975~ 

PUBLICATIONS: 

s. Chang. 1968. Stocha.stic model for cE;timatins population fluctucd:ion. 
'Tech. Report, Cen tor for Health S tao tis tics f S ta te of Hichigan t Lan sinq 
Hichig.J.n~ 
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1?UBLICNl'IONS (Con tinned) : 

B. \'J. Bar anc1 S. Chang r e:t al. 1971. i'hl;:)hi.nqton State ottO):- trawl 
fishery .~ Lineax pro~framming model f NOEFISIl f Center fol.~ Quanti tativ0 
Science f Univ ~ of iYa.shin~ft.on f 48 pp ~ 

s. Chang. 1971. Linear progro.n'Jl-ting for all 9rounc1fish spec1.cs lumped 
together separated by seasons, areas with an additional constraint 
of p:coce::-;~,or \ s capaci t~i. NOF:FISJI Docurnent! l'JPOD f Con tel.' for 
Quantitati.vE! Scic.nce, Univ~ of h\l.E;hington, 8 pp .. 

S. Chang.. 1971 ~ A sununary of Ala.ska (\·,ral1eye) pollock (~~2l~_(~.E_0;.SJra .<?lla]:.C?~~.n~~~~~~'.~: 
FollCls) s·tudies _.- I.,ife history synop::::is crod' fisheries. NOlU?ISH 

dOCUmel1't, NL07 r Cente:r for Ql1antit.ative ,!3cicncc, Univ .. of Y;1(:1shingt.on t 

4.7 pp .. 

S .. ChaJ:Jg ~ 197./. ~ A sy£.;terns vie'iV lilaska pollock fisheiic:=:.; InCtnagemen-t 6 

I\lOHFISH document, 1;[L09 f. Cent.e:c for QU.ant.itaLi.ve Science r Dniv ~ of 
. WashingtoD[ 24 pp. 

s. Cha.ng. 1972. Hult:L-~species and nmlti~·gear fisheI~iGs problems. NORl" ISH 
docwnent{ NtID9t Center for Quantitative scicnce r Univ. of Washington, 
34 pp. 

s. Chango 1973. Alaska. pollock fi~;hcries. (In) Northeast Pacific Fisheries 
(NEPAC), NO]~'ISHf- Center for Quantitative science, Univ. of Washington, 
6.L pp ~ 

SD Chilng. 1974. An evaluation of the eastern Bering Sea fisheries for 
AlasJ~a. pollock --- p Of> 1.11 a tion c1yncllnics. Ph. D" Disserta. tion J CoLLege 
of Fisheries r iJniv. of v,lashington r 281 pp. 

5", Chang' aDd 7\. L .. Pacheco. 1975v An evalua~cion of the sum.me:c flou.nder 
populb.tion in SrLbar8c.J. 5 c:md stat.:i.stical area 6. leN'li}:"' Res. DOCe 

75/69, June 1975 Annual Meeting, ICNAF. 25 PD. 

s~ Chang. I-D.l evaluation of butterfish,population in the Biddle Atlantic 
B:i.ght;6 

s. Chang.. F.J1 evaluation of scup populations in the J:1iddle ]\.tlantic Bi9ht ... 

s. Chang ~ Al) evaluation of the mixed fisheri.es in ICNAF Subarea 5 and 
Statistical area G -- optimization. of fishin.g effort in mu1 ti-·nat:i.onJ 
mu1 t:i -gear and multi -specie.'::; rc~·~ource a110c(1 tioD problems. 
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D)Vl'E OF rnn.'l'H: September 12, 1923 

High School "- Dartmouth High School - grnduated 1950 
Dd:ctJtlouth, I·iassac1ruset·ts 

undergraduate - University of M3ssac]lusetts 1950-1954 - B.S., Zoology 

Graduat.e ~-

and Chemistry 
Collc9c of \'lil1iam Zlnd Hary 1954-1956 - I'LA. r 1957 
p,qua tic Diology 

EXPERIENCE BEFORE tTOrOING NJ·WS (DCl?)! 

9/54 '-' 8/56 

8/56 ~~ '7/59 

Graduate ]\~.;sistQnt! virgil/.ia Inst. of Narinc .scicnc8 t 

Gloucester Point, Virginia 
l'lquat.ic Biolo<]ist B. I Virg'inia Inst", of Hari.ne Science t 
Gloucestor Point, Virg'inia 

(Federal Service) 
7/59 --11/62 Fi.shery :0.escarch BioJogist { BCP r Biological La.boratories f 

Beaufort, north Ca.rolina. Dut.y station: j'1illvil1e, Del~ 
11(62-10/G6 Fishery I\esearch BioloSJis·t f Burea.!.J. of Commercial Fisher'ics f 

Biological Laboratory, ?eaufort, North Carolina 
10/66-73 Fif3hory Biologist (I:Zcsea:rch) 1\:I·1FS f Dept& of Commerce! NOAA .. 

Sandy Hook LaJ)ora t.ory I B:5.S]blands r N ~ J G 

7/73'-Prescnt Fishery Biologist r Supervisory ( 10r-WS I Dept. <.:;f Comrr.ercc l NO]\)\ r 

HACFC, Sandy Hook Laboratory, Highlands, N .. J& 

LISTING OF PUBLICATIONS: 

Published 

Ao :C. Pacheco. 1957. Tho lcngtb arLd 2ge compo;:;ition or :::.:;pot, Ijeig~~:.s:':::~~:..:~_ 

xa.n!J.1uJ~.~1.s.! iJ! the pound net fif~hcry of lO';'ler Chcsape,1.J:::.e Bay. Unpubl <> 

n.l\~ Thesis! ColleS-Ie of \·Jil1iam and l'la:r.'YG 34 pp. 

William B .. Massmann and Anthony L" Pacheco. 1957 ~ Shad catches and \<.'Q-ter 
temperature in virginia~ '1'11e ,Journal of \"lildlife Management, Vol. 21 
(3); 351-352. 

H .. IL t"lassmann r J. Ps 'Ohitcomb, and A. L. Pacheco. 1958. Di.stribution 
and Cl.bundance of gray Hea.kfish i.n the York River Systcm r Virginia. 
T)_-ans 0 of the:; 23rd Nort.h Atlantic \'lildl ~ Conference r pp. 361-36 9 ~ 

J. L. McHugh, R. T. Oglesby, and A. L. Pacheco. 1959. 
age composition of the mc:nllacJen Cd. tch in Virg inia. 
Occanogr. Vol. 4(3): 145-1G2. 

Length f \<181.9h t r 

Limnol~ and 

Hilliam H.' 1·1as:::~mcmn and lL L. Pach8co. 1960. Disappearance of young 
l\t1antic croakers from the York River, Vir9iniu. 11'J:-ans. of Am. 
Fish. Soc~, Vol. 89 (2): 154-159. 

:.) anu. 

Hilliam H. l'la~~sm.J.nn and A. L. Pa.chcc::>. 1961. IVlovemcnts of stLipcd bass 
tagged in Virginia \-!aters of ChC:;SZlpcc1.ke Bayo Chc~,apcake Sci. ( Vol. 2 
( 1- 2): 37 -1lL 
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l\H'I'!:OUY L~ PZ\CHFCO 

Publ:i.r,hcd (Continued) 

llnthony I/o Pache.co and Ceo:C98 C ~ Grant.. 1961. l\~framc l1!:;cd as a tOHing 
. aid for Drnall boat:=;. PJ:ogrcssivo Fish-Culturist l Vol. 23 (4): 161 .. 

l)nthony L. P,]ChCCOe 1962. Age and grm,!th of: spot in I,o\Vcr Chesppcakc Buy 
with notes on distributiori ~nd abundances of juveniles in the New 
York Hivcr Sys·tem. Chesapeake Sci. Vol~ 3 (1) ~ 18-28n 

ll.nt.hony L •. Pacheco. 1962,. Movements of spot, E.~c:i-o~)tom~~ ~~ant.hurusJ in t.he 
Lower Chcsapcdke Bay 0 Ches.:1pea);:.e Sci. 3 (<1): 2 56- 2S 7 • 

An tJ1on)r 1.1. Pac:118CO. 1963. r..1enhildcn Proqrarn~ Est:imation of juvenile abu.nc1nr. 
In: Annual Heport of t:he B1Jrcau of Commercial Fisher ies DioloSJical 
LaJJora to:cy' ( Beaufort: f North Carolina I for F. Y. 1962, U 4 So Fish \'Jildl < 

Scrv. r Dur. COTI@. Fish. eire. 148-17. 

lm.thony Ii. Pa.cl){.:.~co~ 1954. H.enhadel1 Progra1n: E~;t.iInation of juvenile 
abundance. In: b.nnual EepoJ.:-t of tll.e Bureau of Cornme.rcial Fisll.crics 
Biolpgical La.borato:cy F Bcaufo.rt r North Carolina for F. Y ~ 1963 b U ~ S. 
Fish ,",·lilcJ.l~ Se:cvc I Bur. Comm. FislL eire. IB4: lO'~ll~ 

bnthony L. Pachec'o. 1954 ~ lvienhadcm ProgD:un: Estllna-tion of juvenile 
abundance. In: l~nnual Hcport of the Bureau of Conrrnercial Fisheries 
Biolosrical LuJ)oratory- f Beaufort- f Nort.h Ca:colina fo:c F. Y q 1963,. U" s. 
Fish VLLldl. Serv';f Bura Comm. Fish~ Cire. 198: 120 

:19h!;" .studies of the ca.rly life 
hist.ory of Atlan·tic rnenhciden in estuarine nurseries 0 PaI:t 1 - Seaso:na~L 

6ccurx'cnce of juvenile rnel.lhc1den ar1C3. other sm2:.l1 fishes in a tribut21ry 
creek of Indian River, Delaware, 1947-1958. U. S. Fish Wildl. Serv., 
Spec. Sci. Report -- Fish. Nop 504: iii, 1-32 . 

. l~ntbon_y L. Pacheco. 1966. Henbaden Program: Estimation of juvenile 
aJ:n.1ndance 0 In: l\.nnual Report of t.1")e Bureau of COfnmercial Fisheries 
BiologicAl Laboratory, Beaufort, North Carolina for F.Y. 1965. U. s. 
Fish Wildl. Serv., Bur. Comm. Fish~ Cix.-c. 240:' 19,-21. 

John W. Reintjes and Anthony L. Pachccd. 1966. The relation of menhaden to 
estuaries. Sjllnposium on Est.uarios and Estuarine Imirnals. Am. Fish. 
Soc., Spec* Publ. 3: 50-580 

Anthony Ih Pacheco. 
aJ),l1.ndancc. In: 

1967 <. Menhaden Program: Estimation of juvenile 
2\nriual Report of U18 Bureau of COHliltercial Fis}lcries 

Biological LoJx)ratory / Beaufort r .North Carolina fo}:- F. Y. 1966. U. ~~. 

Fish VJilc11. Servo f Bur~ .Comm. Fish. Ci:cC.!. 264: 19-20. 

]\nthony L. Pacheco. ((;(1.) e 1973. Proccedin9~) of a HorLf3hop on E<J9 s , 
Larvae and jU'V'enilc stages of Fishes in lItlantic COCtst estuaries. 
June 19G8 f U. S. Dept. of -ColnHl. r NOAA f NI,l[<'S ( 1'1l\CFC. r (llceh. Puhl. 1. 
338 p. 
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AN'I'flONY L. P]\CHECO 

Published (Continued) 

l~nth~lny J.J. Pach(~co. 1973. 1..J .. C,'lifc, blucbclCk hcYring and American shadv 
:!:~~_: Proccccl.i.n9s of ':1 v;Ol"kE;hop on C9CJ3r larvae and juvcnilE.! stages of 
fi~::;bes in 1l.tli:mLic coast c:::;tuarics. U., S. Depta of Comml" NOt\]\, NriF'S. 
H?\CFC Tec1L Ptlbl. 1 ~ r lTunc., 1968 ~p ~ 266 f 292-- 295 e 

Anthony L. Pacheco. 1973. st:ciped rnl1J.let and whit:e mUllet. In: 
Proceedings of a workshop on eggs, larvae and juvenile stages of fishes 
in Atlant.ic coas·t ef~tuaries~ tJ. S~ Dept. of Corn.m.; NOl\li., Nr1FS, I-lll.CFC 

Tech. Publ. l.t J'un0; 19GB. p.26"/0 

Anthony L~ PacL(~co and George C ,,' Grant. 1973 ~ rnllTIatUtC fishes associat:ed 
with larval 2\.tla_ntic mcnh2.de.n .::t·t Indian River 1nJ,<:>.t t Dclm'YE',re f 1958· .. 61" 
In: ProcccCi.ings of a \'lork::~hop on eggs f Iarvae and juvenile Eit.a,ges of 
fishes in AtlalYtic coast estua:r.:icse U .. S" Dept. of COfwn" f NOAl-1t NJylFS[ 

l·mCFC Tech. Publ~ If June 19G8~ p~ 78-117~ 

Co--compiler of Cont:cibutions to Itrrhe Uni-tcd States L,jarine Fisheries P.esource f 
1971"f Vlise, ,:John P. (cd.). 1,51I.HHAP Contrib .. 1, 1974 .. 

~lthony L. Pacheco. 1975. Icht.hyo.plank_t.on; finfish and shellfish surveys. 
(In): .Marine Environmental Imp1icat:ions of Offshore Oil and Gas 
Development i.n t:he Baltim.ore Canyon Eegion of the Hid-·A-L:lant:.ic Coast::~ 

Proceedin9s of Es-t1.la.rine nesearch FedeJ.:a·U.on .- OU.te:c Continent:al Shelf 
Conference and \vorkshop~ Decc 2-4 1 1974. p~ 291-~~296. 

ChanYr S., and j.\~ L. Pachec;u. 
population in Subarea 5 
75/69, June 1975, Ann. 

1975. An ev~lu~tiG~ of 
and Statistical Area 6. 

I'lceting r reNAF 0 

ICN]\F T~es. 

flnl1nder 

Doc. 

Pacheco, A,o L~ r Kroger, R. L. f and J Co Guth:cieo Evolution of surv'ey me·thocls 
for estimcltin~r ·the abundance of jU'ilcnile menhaden ~ Fish. Bullo lJ. S" 
Fish Wildl. Servo 

AntJlony L .. Pacheco a.nd George C. Grant.. Distribution, growth and nurnbers 
of juvenile menhaden in \\fl')ite Creek§ Dela\'lare6 

Anthony L. Pacheco and Cynthia Joyner. Distribution of juvenile fish 
in estuarine waters 6£ the united states Atlantic Coast. 

I'RESEN'rNrrONS J3EF01<.E SCIENTIFIC SOCIETIES: 

Atlantic Estuarine Res. Society: Age and growth of the spot, 
~9-nt.}~f in 10\'78r Chesapeake Bay. 1956. 

Lieostonn\s 

1\ER.S: Relation of 1m'1 'da tor tempc):a ture t.o tlJ.c catch of young 1\ tlilD tic 
croakers in exploratory trawls in Chosapeake Day. 1957. 

AEFZS: EO-sults of i.:aggin~J cfoclkers I spot and sca trout in 1m-ler CllCSupc;l1.kc 
Bay .. 1958. 

l\.mc:~r:i.can Fishcric[.; Society; EstJ.m2.i:J.ng I.--ela.tivc abundc\l1cc of juvenile 

mcnhadc:n. (Syn1.posium un E.c;t,i.lna t.i.on 'J'cclm iqlJcs); 19(jE). 
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PRESENT1\TIOW3 BEFOH.E SCIENTIFIC [)OCIETIr:~) (Continued) 

]\SHFC: Symposium of c~:t:,u<1.rillC~ fir;hes ~ Seasonal and ~lnnuZll v,:rriations 
in CiJ.tch of larvc11 fiDhcf; Cl t Indian H.i 'ver f Delmv3.rc" 1969 ~ 

Estuarine Research Federation: Ichthyoplankton, Finfish and Shellfish 
SUl.~vey. 1974. 

AFFILIATION IN SCIENTIFIC ORGANIZATIONS AND OFFICES HELD: 

(Hember) 

i\t:l0Jytic Estuarine He,,:-;ca:cch Society f Sec. -·Tres 0 t 1958 
]\meJ~ican lnsti tute of Fisher'y n.e~3earch Di.ologists 
l~rlterican Fisheries Soc.:'L(,~ty (CC)~t~u Fisb.ery Scien·tist) 
IH:lantic Fisbf~ries Biologists 
Gulf and Caribbean Fisheries Institute 
Arnerican I,ittora.l Society 

CONSULTING ACTIVITIES: 

,Research Editor, Grolier, Inc. 
P:ceparation of It learning packages H in ma:cine science f Brookdale 

Community College 

SPECIAL PEOFESSICJNAL }iSSIGNt·1ENTS: 

!1ember, l-unerican Fisheries Society ~ Committee on Conse.rva tion of Est:uaries p 

19TL 
Menlbex:-, I-Judson Hiver ':l:cchnical Commit.t.ee r 1973 .. ~ 
Member, Central Office - Biostatistical Needs Committoe 
Revie\'ler ( Fishery Bullet.in f Cheso..peake Science 
]'lember f HeSJional Office ~."" Progra_m Integrut:.ions and Operat.ioI)s 

Committ.ce r 19750 
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BIR~n DATE: Scptcn~or 24, 1936 
Lock Haven, Pcnnsylvanid 

EDUCt'\. T JON: 

SuSQUC}'lcHlllCl Uni.vc.n3ity, Sclins9rovc1 Pao 1955-58~ 

BOo S, Biology 1962, Ari.zona 'stClte University, Tempe, hrizona 
1'1 .. S. 11arin(; Science 19G5 ( Collcqe of ~'lillia.m & Hary f Hillicunsburg r 

V.i:C9 inia . 

':Cl<1',INING; 

Effective Supc:cvi.':.~ion.. NOAA, ~'~arch 1973 

(Sp::;cial Scienti.fic or Technical Skills) 

Design and implementation of fieJ.d studies pertaining to collection of 
plC'l.Jlkt.onic f:i.sb0S and re1ated. lJ.ydro9x2phic datao 
Acquired ski'li for .identifying larval fishes f especia.lly flatfisJ.18S 
(Pleuronectiforrnc::s) f f)~orn Atl.ant:ic coastal \·vaters ~ 

.. 
EXPEEIENCE BEFORE JOINING.NMFS (Bel") ~ 

1.963 - 1965 
1965 ~ 1971 
1972 -

Published 
--..,...,. ......... '-"._---

Research Assistant, Virginia Inst. of Marine Sciences 
Fishery Biolocj'ist ... Burea.u of :;port Fisher ies & Wildlife 
Chi.ef f PJ.:~sourCQ AsseS~3rrlGnt. Investiga.tions (Ichthyoplankton) 
Nl1FS f Sandy' Hook La.boratory i Highl.ands f N, J' ~ 

Smith, \V ~ G. 19650 A study of t:he seup (,2!~;!]otol~~~ .~},~Y:29R:~) based all 

data obtained from catches of the 1963-64 winter trawl fishery. M. A. 
Thesis 0 College of Ivillii":tm & Me.try f 1"hlliarnsburg I Va. f 42 p. 

Smi'ch, \'1" G. '1960. A neona.te Atlantic loggerhead turtle! ~.0re~::a ca£~tt:~~ 
c,::retta (L.) f captured at sea. Copeia. -1: 880-88~L ' 

smi th ( H" G" and ~L J-. Norcross" 196B. fJ:he st.atus of t:he scup (:st_~lOtonll~~ 
ch0rsops) in \\linter tra"d. fi.shery. CJl..;;s~ Sci. 9 (1): 207-216. 

Clark, J. R., H. G. Smith f A. ~/L K€'nc1al1, J'r.r and 1:1. P. Fahay. 1969. 
Studies of estuarine dependence of Atlantic coastal fishes. Data Report I: 
No:cthern Secti.on, Cape Cod to Cape Looy.:o.ut. E. V. Dolr~:_in cruises 1965-;-G6! 
Zooplankton volumes r midw2.1tcr trawl collections ( temperai::.ures and salinit.ies ~ 
13ureClU of Sport Fisheries Clnd ~'Jildlife 0 r:f,'echnical Pal)er 28: 132 Pp.. 

Cla.rk, J. nO( lv. G. smith, A. W. Kendall, Jr., a.nd H. P. l~C1hay. 19700 
studios of estuarine clcpenocmce of Z\tlanti.c coast.al fishes. DD.tJ. Hcport II: 
Southc:;rn section ( New River, N" C. to Palm Beach f F'la. H. V. l2~J.pl~.i2~_ 
cruises 1067·-68: ZooplClnJ~ ton volumes p sur. face-meter net coLLect.ions f 
tc.mpcrat.urcs and si11i.nitj es. Bureau of Sport 2is11c);ies cmd Wildli.fe. 
Technical )?,lper 59: 97 pp~ 
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y sm:Lth r \'J. G~ and i'L F'. Ftlbay. J970. 1\ c1c:c~cription of (;tJ<JS Clnd larva.e 
of the summer flounder, .!~(1~~~1:i:5~_!_~hys £~~!~~il~---U,~ (LinnCteu~»)" Bur of Sport 
Fish.. anc] vlildl. Hc~;ca.r·ch Ecport. '75: 21 l? 

Smith, \'7. C. 1973. '1'hG distribution of st1mn1cr flounder l ,~~'2-.:~'11ichthys. 

.~~:.~!:':~~_1_~~_ eggs and larvae on the contincni:al ~~)helf Cape Cod and Cape 
Lookout, 1965-66. Fishb Bull., U. s. 72(2): 527-548. 

Slni.th ( \\1. G ~ 1973. 1'110 X'{l1198 and distribution of some! estuo.rine f ishes .~ ... 
winter flounder. In: Proceedings of a Wor)cshop on Egg, Larval and 
J\"i.venile Stages oiPish in A·tla.ntic Coast Est.uaries. Hll.CFC. Tech, Publ. 10 

(l-\bstract) . 

Srnith .. \-10 G. 1973. 'rille )~cmqG and distribution of some estuarine 
fishes ~"o._ stunrne:r flounder c In: P:roceeding-s of a \'lork~~;bop on Egq- r Larval 
and l.Tuvcnile:: Stages of Fish in Atlant-:.ic Coast; Estuarie~;. 11J~CFC~ 7ech. 
Publ ~ 1. (l1bstract) ~ 

,Smith; \\l'~ G" f LT. D~ Sibunka r and h. \\Tells.. 1975. Seasonal distributions 
of la:t.:'vaJ_. flaJcfishes (PIE.:uronec JciformGs) on tJl8 continent.al shelf 
betwGen Cape Cod f Massaclluse-tts c'tnd Cape Look01J."t l North Carolina .. 1965--66 g 

NOl'J\ r Tech.' l~ep()rt. f SSR--F #691. 

Smi t:.11 f l-J ,. G ~ f J. D .Sibunka and l~. - \<7el1s. T'he d:i.el movelflen.·ts of lorvcl..l 
yellm'ftail floul1der p !:.i]~.0nd~ !~.E.~:_~3:3_~.ne~ (Store)::') F as det.ern"t5.D.ed i:com 
discrete depth sa~11pling c 

Berrien, P. B. r M. P. Fahay, A. W. Kendall, Jr., and W. G. Smith. Atlas 
of t.he ~~easOllal occurrence of fish. larvae of t:he Hiddlc A·tlantic -Bight.~ 
NOlill TechnicZl.l Repo'rt i SSR-F. 

Snd.t:h r w~ G. Synopsis of the life history arid population c1ynalT\ics of 
.. the striped bass r 1:~E~<?.!2:::' ~~i-n~~i.lj.:..::-~ (Hctlbc1.um) < In: Atlas of Mar" Resources 
of t.he N8'I',r York Bight. MESA Spec~ Pu):)l~ 

HONcm.s AND ]\vJliRlJS ~ 

1967 ~ BSF&W Incentive Award 

PAPER PRESEN'I'NJ.'IONS BEFORT"': PROF'ESSIONI\,L OR SCIENTIFIC SOCIETIES: 

1966 ld~.lilntic states MC3xine F'ishcriofJ Cornll1ission Summer flounder Commi tJcr 

1968 - J\.tlantic States f·1o.rine Fisheries Commission - Egg f Larval & Juvenile 
Fi!=ih hYorkshop 

1970 l\.tJ_i.1ntic states i-jarine Fisheries Commission ." Sumrncr Flounder Commit.t~: 
1974 Martin Marietta Laboratories - The idcrrtificatioll of fish eggs 

and larvae of Chesapeake Day 
1975 Droo}~hav2n national Laboratory ~- 'rile seasonal c1L.:;tribution of 

yel1ohTtai.l flouncler >larvae in the UiddJ.c Atlantic Bight f with 
COm.lTlcnt~~ on their c1i urnal act.i vties . 
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obs~rvation of possible courtship behavior, 19GB. By David W. Bridges 

and Hicltacl P. Fahay. Trans. of Am. Fish. Soc., Vol. 97 f No.2, pp. 208·<:C' 

2. Studies of Estu211-ine Dependence of A.tlantic Coastal Fishes. Data Report I: 

Northern Sect.ion r Cape Cod to Cape Lookon t. R/V p~.1:J?hin. cru.ises 1965-66; 

"Zooplankton VOJ.lU:1CS f midy/atex:- ·trawl collections r temperatu.re and salini ties 

1969. By .... 10hn ClaJ:~kt ~V. G. Smith, Arthur VJ. Kendall, .Jr. f ar,d r.1ichael P. 

Fahay. TechJlical Papers of the Bur. of Sport Fish. Wildl. No. 28, pp. 1-13: 

3. Description of Eggs and Li:lrva.c of t:he Sum:rner Flounder f PClr~lic1l...~:.0.L~ 

dentatus. 1970. By W. ',~ 0 Smi th and Hichael P ~ Fahay. Bur. of Sport Fish" 

Wildl. Research Report 75, pp. 1-21. 

4. Studies of Estuarine Dependence of At:lantic Coas-tal FiE,])eS, Da'ca ReJ?Ort: IJ. ~ 

cruises 1967-68: Zooplankton volwnes, surface meter-net collections, 

temperatures and salini ties. 1971. By John Clark. f \-'l. G. Smi th r Arthur VI ~ 

Kendall, Jr., and Michael P. Fahay. Technical Papers of the Dur. of Sport 

Fish. Wildl. No. 59, pp. 1-97. 

the Ivliddle Atlantic continental shelf during 1966. 1974. By Michael P. FaL. 

Fish. Bull" \'01. 72, No, 3, pp. 813-834. 

6. i\Il annotated li s t of larval and juvenile fj sh es captured \vi th surface-tov:cd 

meter net in the South Atlantic [3iSht -during foltl.- n/v Dol~i.n cruises 

between 1;1a1' l')G7 and Fcbru,ary 1968. 1975. By t·1ichaE..'1 P. Fallay. NOAI-\ 

Techn. Hcport N~tFS SSRF--G85, pp. 1-39. 

AtLin·tic. 1976. By t1ichacl f. Fahay. Copeiuf No.1, In Press. 
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H. .In:.;lloTc ,l.nd (?~:;tllarine occurrences of :juveIl'i 1 (! Li ~,he:" of the famili8s 

j\ ) b ul.i d a (; a. n dEl 0 pi d a e . In: F roccec1 inlJs of t\ I'Jo l'kshop on Eq9 f Larval 

and ,)"uvl:?:nile Stages of Fi::,;h irl Atlantic Coast Estuaries. 

Edited by Anthony L. Pacheco. 33B pp. 

D. Scheduled Publication.s 

~). Ophichthid leptocephali on the Jl..tla.ntic continental shelf of the Dni ted 

By Nichael P. Fahay and Cinda L. deCor-gue. Bull. Har. Sci. 

Manuscript under review 

10. Hetllods of di::;tinguishing the post.larvae of two syrrlpatric speci.es of 

~1erl~~~.s:c.=!:..us in the h'2stC.rn Nort.h l'~tlanti.c _ ,'-lanuE3cript in prepa:cation. 

By Pete~c L. Berrien. and tvlicha.el P ,. Pahay. Hanuscript in .Preparation. 
i 

12. Distribution of larval cod, pollock and haddock along the Middle Atlantic 

Continental shelf. By I'Llcha.el P. Fahay. f·:C1.nuscr ipt outlined. 

1 '-' .J. Description and distribution of larvae of the genera Phyci~f llE.sJ:)hy'.~~..:?" 

and Ench~~.Z~J~~:: along the Hiddle Atlantic Continenta.l shelf 0 Research 

begun and manuscript outlined, 

E. J.nformal Documents 

Ill. Provisional synopsis of ophi cht.hid. leptoccpha Ii In the Sandy Hook 

collection. By Michael P. Vahay. 

B}' !'lichael P. Fahay. 
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STU!\ET LT. HILK 

1:DUC!\T1.0n l\ND T1.;:J\INING: 

DATE OF BIHTlI: ~r\Jne G, 1942 

Passaic! N. J. 

D.S. De~Jrce Diolo9Y t D(~la\\rare Valley ColJcge of Science and 
Agricultura, Doy10s Towl}, Fa., 1965. 

Ot.her COllrses- Graduate studies in microbi.ology f oceanology f ane1 marine 
and freshwater eco100YI' Fordham Universityi' N'Y~f 1966 and 
19G7,. 

Supervisory Training Course (Oct~, 1973) ~ 

Special scientific or t.echnical skills not indicated by abovl:-; ~ 

Ecological Tecllniques - received six weeks (Oaily) accelerated training 
and pract.ical applicat.ions; 1962. 

Histolo9ica1 l'echniques _. one year of training in practical applico;l:ions f 
1963. 

Serolog-ical Techniques ~- one year accele}:atec1 training in practical 
applications r 1964 .. 

Microbiological. Techniques - one year accelerated training, 1965. 

Biological P • .ic1 (smnrner student) Uc S. DeFt~ of Inter~ior, BSF t Sandy Hook 
Marine L:1bora-cor\r, 12 \~?eeks ench -in J963 Cl.!lC1 196.:1- .. 

SCUBA diver certification, BSF, 1963-1970. 

EXPEnIENCE~ 

Natural Hist.ory Sty.diGS of the bluefish, 
the Atlantic coast (1963- ) : 

Pomaiomus saltatrix 

." 

(L" ) along-

Designed and participClted in the field collection ]?J:ogrEun of bluefish 
along the Atlantic coast. 

D0sign.ed and conducted bluefish IIRctu:cn-a-Scalc P taggi.ng experiments 
for validation of annualr marks. 

Designed and applied indexing formats to bluefish da t.a f iles. 

l-Lnalyzcd 35,000 bluefish for si.ze and. age composi tioD { grovlth 
pattern, gonadal maturation, food habits and anatomical characteristics. 

Design.ed autoln(1tic dElta processing t.cchniques (lnd procedures for use 
in a.nalysis of bluefish body proportion data ( in order that c1iscrinri.nant. 
function anal:),sis sta·Listics could be employod to describe popUlation 
and racial differences. 
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EXPEEIENCE (Continued); 

Dcsi\Jnod and applied photo"gri.l.phic techniques to be used in collc;ctinq 
pennancn t recox'ds of fish bo'd.j' proportions for USe in d.iscriminant 
funcLion analysis. 

Ecological and Behavioral Studies (1963-68)~ 

Participated in ecological surveys of natural reefs (1963-1966). 

Participated in underwater surveys to recommend future outfall 
locations off Long Island, N.Y. (1966). 

Designed experlments and equipment to test the effect of artificial 
light. on marine fish (1967). 

Participated in su.rvcy cruises to establir:;h t.empe:caturc :range 
preferences of mo.1'in.(; beni:hic species and ':Hlalyzcd a.go and size 
data relative to depth, saLLnity f temper:a.turc f and distances 
'offshore (1968). 

'1.ided in design and pa:cticipated in under~'!ClteJ: experiments relative 
to the beha.vior of the win-ter flounder f ~~_~~~~Leu:t.-~~~:..~c_t:.es_ E!l~~~~.~~~lS. 
{Wal.b~iIJm} (19G8)" 

Undcrh~a~ccr Equiprnenf: Design and Development;: 

Participat.cc1 in sea test.s and mude rnodifications t.o the su.b:.ne:cg-ed 
vehicle Sea-Kite (1965-1966) a 

Aided in design, construction and placement of assorted anchoring 
devices F fo:c constant recordin~T tempera.ture and C1..Lt:'Yent nni ts 
(1966-1967). 

'Natural History Studies of Sciaenids and Related species (1968- ) : 

Designed, developed and applied automatic data processing techniques 
to facilitate natural history and assessment studies of marine 
species in the £0110\'1i1'1g areaE;: 

1) Age and growth bascd on scale analysis. 
2) Distribution of species based on geographical and physical 

parameters of their environment. 
3) Migrations based on tagging exper~nents and field surveys. 
4) Facial and popUlation structure of coastal stocks based on 

discriminClnt function analysis of measured and photograph.cd 
morpho:11ctric and meristic materials. 

Designed Gnd conducted tr.i:l\'ll surveys from New Yorh: to Florida to 
collect data pertinent to the life history and assessment studies of 
\lleakfish (Cvno;~cion ron-a J i~;), ;.·;pot (Lciost.oTnn:.; }:anthuru~;), 1\ tlo.n t-ic 
croaker (.I~~:T~c~2~l:~~j7t~~ ~2~l~-J~~~~) , . uorLj~~·~-;~·--);;.~;~iTisl;(i'!~iiTi·~?:iErll~.:l~. 
s~~a~.:~} ir), anc.1 southern kinS} f i!:;h (~cr~~t.i(j.rr:~l~~~ il1l~~~.E1.E.::.~_~~~) (1968--197 /.) 
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EXPEIUENCE (Continued): 

!1omnol1th Hcc1ical Center - Dept:" of Pathol.09Y (10G8-19G9): 
Conducted clini.cal bacteriology studies at night and on weekends 
for one and one-half years. 

Biology of Harine Fishes of the N~ y~ Bight (1974- ) : 

Designed program to collect basic biological information from all 
finfishes occurring in the N.Y. Bight. 

PUBLICllTIONS: 

Publi:::J)ed --, .... ...-..... ---~--~-

wilk, S. J. 1966. Sighting of the black rudderfish, Underwater Naturalist, 
3 (4) ::23~ 

Wilk, S. J. 1967. Two observations of predator avoidance. I. Striped 
mulle·t j l':l\~Sf_~_~ ~~:yh~~}-=-~E" II. Silve::csids, ~!.~2~.::1:i·a !~£~j:.~l;:~~~ Unde:cwat.e.Y.." 
Naturalist, 4(2): 27-20. 

Wicklund, R. f S. Wilt, and L. Ogren. 1968. Observations on wintering 
locttti6ns of the northern pi1:")cfish and spotted seahorse.. Underwat:er 
Naturalist, 5(2): 26-28. 

Olla, Bo I R. t'licJ~luncl, and S. J'. ldilk4 1969~ Dehavior of \','inJCcT flounde~~ 

in a na'cura} habitat:~ 'Trans~ 11m. Fish. Soc. I 98 (4) ~ 717-7200 

s .. ~r~ wilk and F:.& Schn't.ldt. 1971. A note on the captl..lre of the black 
ruff t fenJ:. .... :'.:~:.21EJ~us_ n1.2.8 :c (Crnelin) f in Nevi Jersey '~vat:ex's. Chesar'eeJ:c 
Scio l 12(3}= 185. 

. In Pres.s 

wld M. Silverman. 
of its biology. 

~:he bluefish (PC?!I~~cJ. ~OlrtUs. sal~.a_tr~:.?..:); A synoptic revie\'< 
HI-{FS Fish JY'ac·ts a.nd l)Sl'!II'C Leaflet. 

Wilk t S. J.. 1975., The weaJcfish (~yl1osc.ion. E_~~~li~) f a revicYl of its 
biolo9Y and present re~:;carch 0 Proc. 1973 p Annual Meeting ASlvlt"C .. 

Wilk , S. J. 1975. Weakfish ~- A wid~ ranging species. ASMFC LeafletD 

Wilk, S. lJ. and H~ Silvcrmc:ul~ Summer bc:'.nthic fish fcluna of Sandy Hook 
Bay, 1'1ev/ Jersey. U. S. Dc.pt. Comm. r Nl'IFS f Spec. Sci~ r..:.ep. Fish~ 

\'Hlk, S. J. and I'-I. Silvcrma.n~ Fish and hydrogj:,:lJ)hic collection~; mnde by 
the research vessels Dolphi~!. an.d EJcl(lW~EC II during 1968-·72 from 
NeVl York to Florida. U. S. D(:pt. Comm. t NUFS, Spec. Sci. Pop. Fish& 
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S'l'Ul\l\'r ,J. ~yILK 

PLJBLIC}VTIONS (Continued): 

\'lalford f L & l\.. I S ~ ~r. HiJ.k rand 11. Silverman. l\.sr0 and g-L'o\Y'tb po. t,terns 
of the bluefish p Pomd~~lY-~ ~l tc~.tr~:.:.:., on the east coa.st of the 
United States" 

Wilk, S. J. and L. A. Walford. A morphometric study of the bluefish, 
P~!,~aton~~ .. ~~l __ ~~~!...t:E~-x on the ,cust coast of the' United, st:ates ~ 

Walford, L. A. f D. Freeman, and S. J. Wilko Theoretical di,stribution of 
the bluefish, E.?2!:l_~-t:5?.2~£ ~ll~.:..atl,}xf based on b::;mperature~ 

~Vil}(f S. J~ '1,'he bluefish. In: MESA NeVi York Bight )\tlas Monogra.ph 15 -
. Fish Distr iblJ.tion. 

Hilk{ S. J. The \'leakfish~ In: 111~SI\ New York Bight ]\,tlas Monograph 15 ~ 
Fish Distribution. 

Wilk, S6 J. r. H.,W. IlJorse! D. E. HAlpl-l: ~nr1 Eo :r~ .c.;t·,c:;;)(1y~ 1971.:1, 
Semi-ar{nual Report -- Life history a.'3pects of the New York Bight 
finfishes. (J'uDe - November 1974) 6 125 pp" 

Vlilk, s~ tJ6 1968. Cruise Heport Dol}2E_~.~68'~·7 (,Ju,ly 30~l-'AUgUSt 21' 19GB); 
1,loriches Inlot( N. Y ~ { to Shark Piver Inle:t, N. J ~ l"tLrneo. 

Hilkf Sr II. 1968" Cruise Heport .-~ Do_~21.~~ 68--13 (October 29:-NovernJ)er 81' , 
19G8); Oregon Inlet, No C. to Dogue Inlet, lL C. l'.'limeo" 

tV-ilk, s. ,J. 1969. Cruise Report -- !:?glpl1in 69-9 (r~pril 15-·25{ 1969); 
Cape May, N. J. to Cape Lookout area of N~ C. Mimeo., 

W-ilkr S~ tJ. 1969., Cruise Report, -- g.?_lJ21]"~2?~ 69-15 (lJune 25--30, 1969); 
Sea Br igh t! N. J. to Ocean City F l-1c1. I·limeo. 

WiDe, S. LJ. 19690 Cruise Report ~- E_s?'~,2l1in 69--21 (August 19-21, 1969); 
A single transect off Ocean City, 0d. Mimeo~ 

wilk, S~ J. 1969. Crui2,e l:Zeport -~ DoJ.:..phin 69-23 (Scptcmbe):' 10-18, 19(9) i 

Ba}:nega.t Inlet:, N. J'. to Cape Fea:c f }II < C E Himeo < 

Wilk, s~ J'. 1969. Cruise Heport -- PolJ2l!.in 69-25 (Septembcr 30-oct:obcr I, 
,'1969); Shinnccock Inlet, N. Y., to Jones Inlet, N. Y. Mimeo. 

Hilk, S ~ J. 1969. Cruise Report -- !!_:?l-pl1}n 69·~29 (October 28 4 -NovE'mbcr G f 
1969) i OcracoJ.:e Inle/::( N. C. t to Charleston, s. c~ r'1imco. 
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Wilk t S .. J~ 1970,,' CruiE3C! Rcpori.:: ~-. !?ol1.~2.:~l2. 70··-7 (Nay 6-7 1 1970); 
A single transect off Great. Egg Barbor IN., ,J. !-1imeo 

Hilk, ·S. LT. 1970& Cruise Report !~~l.E!_1in 70,-16 (':July 6-10, 1970); 
1"1.:ce Island Inlet, 1,-1. Y., to Ocean City, MeL l'1imGo~ 

I'Hlk r 8. J'. 1970. Cruise Hcport --, .!??.lI~~~l:n 70-19 (August 3--7 f 1970) i 

Fire Islan.d Inlet, N. Y ~ to Ocean City {rIdo Hilneo~ 

Hilk f S. J'. 1970. Crui;-38 Report --" I)oh}?_~~~ 71·~3 (H,u:ch 29=-J\pril 9, 1970) f 

Barnc~gat. Inlet" N" J. f to New Smyrna Beach, PIa. l1imeo~ 

\'7.ilk r 89 ~J. 1971. CJ:,uise Rc'port - .. ~ DC2JJ2.b.ijl. 71~<Ll (lJu1y 12'-23; 1971) i 
Ba:-C118gat Inlet:, N. J. E to Ponce. de Leon Inlet, F'lc.L !vEIneo. 

Nilk. S. J ~ 1971 ~ Cruise Heport ,--~ P_£"~Ebi~~. 71--,14 (August 23,-27 f 1971) 0 

Fj . .t'e Is1c:md r N.Y. to Ocean Cit-:Yf l'·id~ l'1jIl1eO~ 

~'~ilkf s. J. 1971~ Cruise Report -- Dela.I'lare 71-2 (November 2--3,. 1971) i 

'i'lilk, s~ LT" 1971. Cruise Report -..., .~l~.\',T~~~ 7.l~·3 ("Novembe:c 8-19, 1971); 
Assateague Island, Va., to CEwe Kennedy, Fla. Mimeo. 

Wilk, S. J. 1972. cruise l~eport 20-31, lQ'7')\. 
...... ..., l' ... ,..... I I 

Oregon Inletf N. c. f to Cape Kennedy, F 1a.. Hirneo. 

Nilk, S. J. 1972. Cruise Report -- D~.la.\.,~.9I_~:. 72-15 U1ay 15-26, 1972) i 
Oregon Inlet, N. C., to Cape KenncdYr Fla~ Mimeo~ 

AFFILIArrION IN SCIEN'rIFIC ORGANIZZ\IJ'IONS; 

J~merican Fishery Society 
American J-:"iJctoral Society 
American GeoS'fraphical Society 
l'U'11Crican Socit"3ty of Ichthyologists and I-Jerpetologists 
Atlantic Estuarine Research Society 
Northeast Fishing Biologists 

CONSULTING ACTIVITIES: 

Acted as Consulta.l1t for the "Universit:y SealcU)tl in conjullct.ion wit.h the 
Engineering Dcsi9n and Analysis Laboratory of t:he Uni veysi ty of New rrampshire~ 
Included were site surveys and inspections of the underwater h~)itat 
(EDALHAB) • 

hctcd as Consult.ant to Jchc Nev! .. lersey POI'ler & Li9ht. Company and h'cstinghoru:;c 
Company as to the a.ttraction power of unc1cnfJ..ter li9hting systcmsb 
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SPECIAL PROFESSIONAL ASSIGNMENTS: 

l\ssic;ncd to \'Jashingt.on, D. C~ as ,aid ,to the Office of the; Director (nSF -
Int,crior) vIi th regard to the resource:,., of the l\tlantic Outer Continental 
ShGlf and the possibility of of:fshc)1~c drilling of oil ~ 

Act.cd (18 Vessel Supervisor-Port Cuptain for tIl e Sandy I-Iook Harine Labora tor:l 
(2\pprox. 2 yCi:.H'S) e 

Acted ClE"3 safety officer for the Sandy i-Iook Laboratory (3 years) during 
\'lhich t.irne I repn::.:sent~ec1 the laboratory at Regional and Nai::ional Safety 
l'lc-::etings" 

hppointcd as !1iddlc:; Atlantic Coa.stal Fisheries Centcz,1 s Coordinator for 
l:u"\l\HAP ~ Pli,a~)e III" 



L 
L 

i 

r: 
b 

I 
t 

I 
l _ 

Height 

Weight .- 195 lbs., 

J:·5ar:J.b:l.l status ~. fi1curiecJ. " .. D2C'!2rnber 25 f 1965 
Sp:)use <.<0 Nato.lie 1,1J.cl<C:l1zie 

J'une I} f 1931 
Oak Bluffs f! l:-t:1SS,~ 

Children. - NatalJ.e .~. LDrn SeptcnibE:r 1 f 19GB 

S(~CDncL:rr\r 
c_ ........... .,......,.~-.., ..... ...,.~~"? 

Eug:artD\,vTl Hig-.h School 
J~gaci~.cff?nf Ha.sso 

Cc)lleqE;; . -
--.,.,. .... ,,~ ............ ""' . .::: ..... ~ 

Universi t.y of I/iassachuset.!cs 
hnherstr E6.SS <, 

College of \';'illiarn & M.3XY 
Wi.lliarnsburg.. Vc"l" 

u" S. J:-Ja:vy SCUll.7\ Sc.hool 
Key ~'kst:'f J?la .. 

None 

1945'~'1949 

1959-1961 

1959 

Dsgree 
.... .......,. ........ -~-

DiplQ~Y1a 

Certificate 

Zoology 

1-5!IlJa tj.G 

Biology 

Wilcl1ifE: 
f.1ana9\:~I'n(':1~: 
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PfZOF'ES'sI0Nl'lL E:X:PEHIENC8 ,..1' .•• "".,_ ...... __ .... ____ ......... ..,.,....--._· _______ .... ~ ..... ··=..t ...... ~ __ • 

1955--1958 

1958-.,1.972 

1972 .. -1973 
(1 ye-z.tr) 

1973-J.r.cesent 

PUBLlc~~rIONS 

1960 

1960 

1960 

1960 

1961 

1961 

1961 

HaJ.f·-"t.:bne Rese:.Jrch Assistant, Ma:cine Bi.ology r V~cginia 
Fisheries Ial-'~:)l~at.o[y f Gloucester Point, Va" Labor:atO.L}l 
and field exre:ci..m2nts concerning 9211cral biology and 
Hh2thods for conb~-ol of ~JJ.:.gsa.~~pjnx and !:~1J?1c:.::~:.9.:.~ 

Fishe..ry Biologist (Hescarch) r J:\IT'-IF'S, lliil:Eordl' CorU1~ (GS 11) 
Project cU:'fl P~~'()(jrClm IJ2ac1er for develofY,Tl2nt of cont:rol 
metJJDd,s of shellfish prE:!dcrrDrs and ben.thic ecology stlKU.e;~" 

Oystc-;r o:)nsultant to ProvirJ.cial Departrnell.t: of Fisheries f 
PrjTtCe f.:dvkl:r'd Island f Canada. 0 Developed ar.ld jJl1plE.'.rrents"C1 
a prol-rram to incJ:.O::l.se proJucti.on and Ex)rnings in trJe 
r1\7c'.I-.-::,~:' i ·rl'·l· ... C' l-1::" r :'1-1 ·tJ1e - TC"I ,11Q'j ~J.. C>J U':":""'I_ _w .. I.. ..... _l .. h.::l:..--.1 IJ .. ~J_D~MCu...... # 

Fishery Biologist f Nr',1FS; r.·12,crC i' Sarrly Hcok f N G J" 
Resource A.SSe5ETI"19.fft: I .. '1vestigations 

IDJSJ.-\i\fOFF r ·V .. L" f C: L., !v1f.\f::1ZE!'1ZJJ~f aJ<..,; AND L" W·~ SI-LSZ\HEI{ 
UE)8 of Che.1l1ical bmxit:::cs to prob::;ct shellfish L'E::ds froID. 
precJ.aJ::ors.. Fishe)::-ie;::; F Vol.. III f hfasllingtDl'1 St;:;lte Dept" of 
Fisheries, pPo 86~=9(L, 

lroSl(NOFJ?f \l~ L" /' Co L., l<jl~CI\}~NZIEi {JH.o F I~ID Ih W'" SIr8hPJ2J~_ 

Use of chenucals to cont:rol shellfish preclators" Scie.nce! 
Vol .. 131, No., 341.2, ppw 1522--1523" 

~'~2\CKEl\IZ IE r C <> L" r JH. e 

lnt.e.rprc::ta lion of varices and g:r'o\Vm ridges on &~ells of 
~~?le_~a ~al,~.:=la~~" Ec..ulo9::'l [ Vol .. 41, 1\0" 4 f pp~ 183--7840 

IDC)S1\NOFJ? f V" L. Fe.. L ~ IV.iACK;SNZ ill f JR~ r J\ND J-L C" DI~VIS 
Progress report on chemical methods of control of nDlluscan 
enernies" U" S .. Btu:eau Com.'Chs~,r" Fish ~ p BioI ~ Lab ~; lYiilford f . 

C..onnc f Bull" No" 8 f Vol .. 24/, pp. 1~20. 

SHl~A.HER, L.. t'\T ~ f Al'ID c. L.. W\CKEN ZIE f JR" 
rD'l.e effects of salt solut'ions of cLi.fferent streJ.l.gths on 
oystc~r cnc::...T'f1ies" Procc, Natl" Shellfish .. As soc " f Vol .. 50, 
pp" 97~l03" 

MP1CY..J".:NZ JE r C-; L 8 f JR. f I~ND II& \;J" SBE!ulQill 
Chc-;:mical control of Pol ydora \'7cbSD::"\ri and otJler annelids 
inhabi t.ing oys'tcr s118J.18 :-~roC:-'T~a tf ~ Shellfish. Assoc u F 

Vol 0 50, PP6 105-111" 

t,mCK1~NZ IE f Co L e f JTt, 

....... .-' 

GrO\vth ()J.ld· reproduction of the oyst.cr clri.ll ]~121i~~-r0 £~ltx1a:t:~ 
(Say) in t118 York PJ_vel.' f Vir~:Jinia ~ Ecology', Vol. 42, 1'·Jo <. 2 
pr. 317""338 v 
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1961 

1961 

1961 

1961 

1962 

1969 

1970 

oJ 1970 

1970 

1970 

I,)l\CKO)JZIE l' C ~ I.Iv r 1.1'R" 
lAo practical dKfnical, rnct:hod for killing- mussels and otl1er 
oyster cOnY[>ctitor.s; .. Cc·mi11E;r,. Fish .. P,ev .. p Vol" 23, No .. 3 f 

pp .. 15-~19 ~ 

Dp:ilIS r fL C .. f \7" II~ If:o:-rr~.NOrF f lii'ID C ~ L" ~''Q'\.CI\ENZ1L f lJT(~ 

Field tests of a chC?lnical mc:tJxxl for Ute coni:rol of marine 
gastxop:X1S" U .. S« Burc~u CO:El');2r 0 Fish" f BioI" L3.b" r l'iilford 
0':)1111,. r JJuI1~ JSloo 5, Volo ;:5 r pp~. 1·'~9" 

1-.w ... CXENZIE, C" L" f JR<, f V ~ L" Il):)8.1-\NOFF r 7'eND H" ir 0 CI'IE'\'?OCK 
Use of chernicall y~~trecrt0j cu11':ch fo}: increased. prc'CJuction 
of seed oysters" U ~ S" Btrrea.u CorrmeJ.':'" l?ish .. (. BioI 0 L:m., f 

I<I.ilfo),:~1f Corin., f Bu1l. No" Sf Vol~ 25{ pp .. 1~=9" 

L>1ACE\EL\I Z JJ~ f C " L., f ~J:R D 

~rransporta.tion of oyster:' clcills.by horseshDe "crmJs ti 
," Science f 

Vol., 137 f No~ 35.23 I' pp" 36-·37 Q 

J.~L;}(Et~Z]]:~~ I CLYDE 
Feeding rates of 
contro11ed vlClt.CJ': 
of 'the yeax. U" 
1 c pp c 6 7 ~-7 2 ~ 

lr¢ r tTI1" 
stf)~-£ishr l~).sterias fo::cbes,i (Desor) I at 
t(->Yr'Y''>0''V·~..l.-, 1Y';;:-;:':;--::~I-lac'..:j"··1:r-ll·-~rr r-'fl-:-f-1='pre,y)J- ~.,O;:-l,SO·l""'\,~ _. 'l"'/·._.L~.l-UJ,'-- .. o CL ~ LL__ -':.1 \...01. .L.~ :.J .. \L. _ G~__ ,J ...... 

fL. Fi.sh Vlilcl.l e Serv., f Fish" BL1~l" 68 f No" 

!,1AC'I\Et\IZ IE f Cl,YDE 1.1. r tJR" 
Oyster culture in Long Isla.n.d Sound 1966-69. C...ormlE-;:L Ii> Fish~ 

ReV~f Vol~ 32, No~ I, ppv 27-40 

t@,C1\EJ:\JZIE, CLYDE I,,, r JR~ 

Causes of oyster S};X'lt rrort.c.l.lity f condi tj.ons of o~\lst.er ~)ettirlg 
beds I' and recorrrnenda tions for oyster lxxJ man.c:l.9C'nl8Dt.... PD.')C~ 0 

Nat~c Shellfish. Assor,..:!. I' Vol. GO r pp~ 59--67 ~ 

I'1ACKENZ IE r CG':tDE L 0 f JR" 
Contxol of oyst.e.r drills, E-rrpletl"ca cauda ta and Uro~;alpinx 
cinerea f vlith the clK:mical-Po-l YSJexc':J.in:lJ-: S" Fish ~liI2Ll ~ 
sffi:vo r )?ish. BlLll,.;< Vo18 68 f No.2, pp" 285-297" 

II,1ACKENzn~f CJ}{DE Lo r J1zc 
Oyste:r c'Ll1tuL'e lTDdcrnization in IDng If~land Sound" 'l"h,e 
1\.11Y:'::l4 icclD Fish Farmer, Vol 0 No ~ 6 r PI? e 7 ~ 10 ~ 
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PUPIjICA1' IONS (Cont f d) 

1973 

1975 

H!-~[.:F'ENZIEI' CLYDE L", lJRe 
l'l rronagemc.?l1.t proSJram for rehabilitating the oyst:e:r 
inc1tl.st:r::-'".:l ~'lith descriptions of tll.e bio109Y of oys·ters 
the fXDloqy of q:Lounds f cUlcl the oy;:")ter indu::;try on 
PrjJ~'lce Ecl\vard Islande Queen f sPrinter., Charlo·tt:eta,·,ry,1 .. 
85 p::1g(:;s (limi·ted distriJ:;ution.) ~ 

l'(12'\CKEL\~-?; IE r CLYDE L .. f JR $ 

Dev210prent of a p:tThJram to reJ12,bili 1::r..lte tIle Oy.:)tC1.:' 

i.ndus'Lc:,{ of Pr.ince Ecl'lard IslaJld.. Mar 0 Fish" HI'?V" 

Vol" 37; No~ 3 t p" 21~~35g Har~ 1975" 

1-\.11 approach for increa:;:,dIl.'9' e..a:cnings arld, producti.on in a t:,:cadi tj,onoJ., 
shellfishery 

Biology of rock crabs. (Cancer i:croratus) Part I I' Irllf()rtz~.nce in 
. eC'.Ds:lste:m; aDd Part: II f -~8J:.'pi()ducECc)i-)"a1;c1 g':o;vth" 

Sr2Cl a..r12:lTOne ront:col of oyster V.Jpulations in,Ma.rylall.cL 

Use of quickl:i.ll.13 to increa.se oyst,ex:' seed proauction" 

Irnpo.ct of pred.atDYS on cornmercial hard clam fDPulations 

Sirrilar cU1l1ual oyster seJctii'1g levels in Nevi' J"ersey and COJ')lj.2C'ticut 

Functional eo.)lojY of oyst,or populations tDJder an improving 
cul,tivation systern" 

PROPESS ION1\L SOCIETIES 

Nat.ional Shellfisheries Association 
American Institute of Diolog-ical Sciences 
New En9'land Estuarine Research Society 
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•. THOtvlhS H" ]\Zi\HOVrrZ DATE OF' BIRl'H: April 3 f 1942 
Detroit, Michigan 

EUDCJ\~[,ION hND 'I'lll\INING: 

High School 
B~S" Degree 

Linden, New Jersey 
Moml10lrth College f Wc~st Long Branch F N ~ ,J G, 1965 
Biology~ 

Special Scientific or Technical Skills: 

NOJi, .. l'\ Traini.ng Course -- Effec,tive Supervision 

rrotally versed in tbe use of infrared l'e..lTlot.e sensing ins·trument.s and data 
a.pplications of t~hese devices -to fishery and popl.lla.tion Inonitoring 
resea:rch~ 

Experienced in methodology of gl:'oUJ1dfish popula·tion sampling ~ Also 
knO'i/-Iledge of groundfish sampling technique including' resea.rch vessels 
and gea1.:-~ 

EXPERIENCE: 

.f~u.g G 1964 
l\pril 1966 

l\pril 1966 
July 1968 

I.Tuly 1968 
to Present 

u" S. Dept. of the In·terior f BSFW f Sandy Hook, l1arine 
Laborato1.-Y! Highlands f N. J .. I Biological Technicia.n b 

Sandy Hook Laboratory I' Highlands F No J W j Fishe1:"Y Biolo9:i::::;t 
(General)" 

u.s~ Dept. of Cormn~f NOJ-1.'}\~r N!"jFS" lIu\CFC y Sandy Hook 
Laboratory ~ Fishery Biolog'ist (Research) Supervisory 0 

AEE'ILITAr:erON IN SCIENTIFIC ORGANIZA~rIONS AND OFFICES HELD: 

lm1erican Socie·ty of Limnology and Oceanography 
t1'be AmeX:'ica.D Fisheries Society 
Atlantic Estuarine Research Society 

SPECIAL PROFESSIONAll ASSIGNIvJJ"SNTS: 

f.1ember, of the Panel on Oceanog-raphy and Harine Resources of "the Corltmi tt.ee 
on Space Programs for Earth Observations f Adviso:cy to t.:he Depto of Interior" 

Chairman, Safe)cy Cornmittee - Sandy Hook Laboratory, 1972-73c 

HONORS AJ.iiD A~'lAHDS: 

IVlay 6 f 1974 f Superior Performance Awa:('d - for planning! coordination 
and successful con~letion of the first coastal resource assessment survey_ 
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PUBLICATIONS~ 

Richard EL Stone and 'I'11omas H.. P,zarovi tz.. 1968 G An occurrence of unusua.lly 
cold "'latex: off the Florida. Coast~ Undertvater ND.t~ura.lis·t 5 (2): 14~17 ~ 

Hont111y temperat.ure and anLmal observation charts printed and distribub;;d 
by G.P.O., January 1966 - June 1969 inclusive. 

v'J.il1iams r R~ G ~ r J. E. L01T!onreU,)f. al'ld r::Chomas R. l\.zarovi tz • 1971. Seasonal 
variat.ion,s of -tenlperature and sound speed in Block Island Sound. 
Naval Underwater Systems Center. 

Azarovitz, T. R. 1973. 
~~t1;.~~!.~-C:. ~i}2 (Hctr. 

Cruise Report - Gear Testing Cruise, 
31 -, Apr .. 3 f 1973) e 

Delmvi?1_re II/ 

P~za.rovi ·tz; T" R. 1973. Cru.is e Report -= Coas Jcal G:roundf ish S'urvey f 
A.'~;lan.~:is., ~~~i.n (I'1ay 8 - .June 4 f 1973) ~ 

l-\zoxovi.tz, )1'. R.. 1973a Cruise Report ~., Coastal Groundfish Survey, 
F~t:~~ic# l~L:~ (Oct. 1 - Nov c 7~. 1973) e 

Azarovitz; 
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El"C" pish~ E>'21.-Vc f Da.ta HeL:) .. 57 ~ 43 on 1 IlQCtDfichc" 

<) 
Ho~sr ;John \'L 2TLl ArtJJ.UL' S ~ ,r.·:c.r.cil1.. 1971 <. LI->- p:Jly-sulfice P:CC)\\2S r~oQ 1 ,~,_v~ 
(:\,-en'id.th surf clc:.-:-.s~ 1·.:.::t.cciaJ.ly ~~.?::::c:.kir~g l~o~ 12, 1'l~ic}:;:ol C1EWe Corp" { 
pc 7-11<0 

B~2::}~c::rt' luL:.r: 1,:. ar;ct J·c~l.'l 1971~ 

1969" Ccr0:;:-:::?T c F'i.o:.~h" E.2V <. 

PDl>2'Sf ,J~ 

Ch (~S" Pa.y 
\';. 1971 " r<~r:ll22:d IS tc:rd clc::_:n stt:::'~icd at Oxford I.2.C'CT3.tory" 
J;'::: (} ir S f CC::-:::-.C:T _ F i;::::l 0 l"~ c; ',-~] 4 (6): 2 .~-3 " 

I?.0l=-'?S r - JOh.~i \'7. 
N2lutilus 85 (3) ~ 93-95 ~~ 

J:npc:s r 

1970. 
Jc~~'1 \'7 .. 2.r:d hl1c.,."L IL B~;2"}·~cr.. lS72 .. 
j,:;n:- e F':'sh. Esv" 30 (9--10): 3G-t.fL 

P:';P23 f J.,~'lG f }~ .. n~ P2_i_-}~C'r-f c:nd Go Eo \';3.rdl' 
su:."f c 1 (::'."[ fi.:::-~::: .~.-y 1971 • t·~·2~:\:.-:i I r::J. t~ ~ 1-~1r .. 
34 (il-12) ~ L~ 3-54" 

Tbe l .. tlantic C'lY-C 
",-"L"~.1..... clc~~ fisl--.Cl~y 0_ 

J'J:'" 1972 .. 
Fish" :::(~l\l $ f 

TI:·:~ ~2it12:1t3_c COc:;::t 
E.::r 0 Fi:=h ~ J~cv ~ 

P;::)~~:'";r Jo .. -T< C:~~:} l'~. S .. E.~~~rJJ_l" ,19730 ~ro \'.:>a.t c:·:tc.n.t: c~C) S1Kf cJ.;·:·.~ lrC\'e:? 
Nautilus 87(1): 19-21D 
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In Press: 

I<;::rcill f }'L S" 2rd J"" ~\1" FDP2-..S., 
Sta.tcs ~ , CC}\ 13ullctin.o 

JJT!fx...;rto.nt cd.iJ:.ile ny)llu.':"J~.s of the Unit.cd 

P.C};cSr ~J., ~'7~ z.:..r.c11\. s~ !,~.:::rc.il1.. Shellfi.t:-:h l~:.::d~~~ Tn: O:Jum, II.. rr" f B~ G .. 
Copc:lDl"KI fax:d E" J'::-:CJ\~]11cu1 (eJ,;j.) f O~X1.S GJl ly:-::olcxJ icztl Systems of the Unitccl 
Stat.ss.. 1'1:2. Co~~c.:cvation FOCT:C:2.ti.cn." 

Ropes r ,J" \'1" A rnanagcrr011: PJ::ogram for surf Cl(,llTl.S 0 

Ccrnr.c:r" Fish. 1\~C\o;:3 < 

In. Prep=-..:u:a tion ~ 

Chesa.p2ake Bay Affairs t 

Hopes r John W .. 
clan'S .. 

C::ind Arthl..ll:: J.·:;:::rrill <l The distr:Lbution and deJ:l~)ity' of surf 

g~2..·cr ill r A):tbu~c· S Q and J'ohn t'l" Rorx::s '" 
qua}?cgs" 

The distrJJJution. and density of OC80J1 . 

HOP2S" tJ" \'l~ l' A~ f.'1Q E3.J::}:~erf 22"lC1 Goc E., l'7ara; LJre 
surf cIa.In fisheJ.::{ -.~ 19~12" 

Tl; c AtlaJ').tic ceX1S t 

Ror;cs r 
1973 .. 

11.1.8 AtL:jJ1 tic ccas t surf clarn f iSJJ2J:Y 
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Dl'>,.TE OF Bn~'TH: 5/5/1940 

EDUCl\TION: 

Associate in Applied Science, Forestry (graduated with honors) t 19600 
Paul Smith's College, Paul Smith, N. Y. 

Bachelor of Science, Zoology (graudated with honors), 1963. 
No.rth 'Carolina State University, 101eig11, N .. C. 

Graduate study (Marine Fisheries) at North Carolina State Univ., 1963. 

Hastc:.( of Science ,- Fishery Science r 1970. 
Uni-';lcr:3ity Df Hassa.chuseJci.-:s r lunneJ::'st:, Mass b 

Certified t.o use SetTB]\. to depths not t.o exceed 120 feet." 

EKPLOYHENT BEFOI~ JOINING Ni'1FS: 

.Joined the s''caff a't Sandy Hook Laboratory lli the summer of 1966 i 
after completing course work in the Master's program at the 
Unive:rsity of Hassachusetts, 

PDBLICl\TIONS ~ 

hngIers!' Guide of the United states At.J.antic Coast, F'ish f Fishi119 
Gronnds and Fishing Facilities, (Pu)",)lished by the NaJcional Marine Fisheries 
Service, Seattle, Washington), 1974. 

Sec·tioD I - Passamaguoddy Bay r Hai.ne Jco Cape Cod" 17 pp ~ 
Section II _ .. Nantucke't Shoals to Long Island Sound~ 17 pp. 
Section III - Block Island to Cape Hay! :Nevl Jersey c' 22 pp. 
Section IV '.- Dela'v,Jare Bay to False Cctpe t Virginia n 18 pp" 

IN PRESS! 

Anglers t Guide "'co the United states A.tlantic Coast, Fish, Fishing 
Grounds and Fishing Facilities. (Published by the National Marine 
Fisheries Service, Seattle, Washington). 

S8ction V··· C:hesapeake Bay. 20 pp~ 
Section VI - Fal se Cap8 r Virginia to 1~1 tamaha SOlJnd f Geox'g ia" 24 pp. 
Section VII <- Altamaha Sound; Georgia to Fort Pierce Inlet, Florida~ 
Section VIII - St. Lucie Inlet r Florida to the Dry Tortugas. 28 pp. 

fJ1he Bluefi.::;h (P~.?tor~us :sa~.!at~ix) f A synoptic revievI of its biology. 
(Eds.) L. A. Walford, S. Wilk, B. Olla, A. Kendall, B. Freeman l D. Deuel, 
and H. Silvcrma.n. 15 pp. 
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IN PRFf'AF:1\TION ~ 

:1.'he t.ilefish fishery of the Hiddle Atlantic: Coast. 
CbesJ.er Buchanan. 

Bruce - F.re.ernan and 

10.1 annotated list of -the tileri.:...;h references. 
and Hichele Cox. 

D. L" Freeman, S~ Turner, 

l\FFl.LIATTON IN SCIEl',j'l'IFIC OHC!-\NIZA'1'IONS ~ 

l\ .. mer.1.con FisheTY Society 
Atlantic Fisheries Biologists 
National Oceanographic Foundation 

PUBLIC PRESENI'A 'I'10NS ~ 

Represe:nted t.he I,"iiddle A.tlantic Coastal Fishe:cies Cente:r:' a t the National 
Fishery 'Exposition, Norfolk, Va., 1974. 

Panelist. on KY'tl~rIV Ne.ws Program, IiSortin9 i.t Out,!! e Philadelphiai' Pa. f 1.974~ 

Speaker at 'b'l.e on;ranizat:.ional meetin.g of Fish,ing Coalit.ion, 2\.tla.nta f Ga~ (r 

1972~ 

Speaker at Fishi.nq Expo, Ocean Cit:y, l'ki.., 1972~ 

ChcLi.l:Inan of a panel composed of people from ina1.1stry! univer.si t~l' and 
governIrtent, discussing t:h8 ma.rine environment in tb.e NeVI Yoyk--New J'ersoy 

,area. New York University, 1971. 

Speaker at meetings of rc.search engineers at Bell Telephone I~abora.-i.:ories 

in Homdel and in Cranford! N. J~ 1970-71~ 

During the past several yez.,:rs I have spoken at some 15 1-\11g1ing and 
Sportfishing C1ubs in the N'2vl Jersey and 11C\'1 Yo]:k area. 

CONSULTING ACTIVITIES: 

Organiza tions f groups and individuals ha\re contacted me for info:l:1Tlp.tion 
OY' ad'vice on various fishery pro}?lems. AlTlong them have been ~ 

U. Se Anny Corps of Engineers, New York. Office (three separate requests 
for irlfonna tion) . 

D .. s. Dept~ of the Interior F Bureau of River Basins, Upper Da.rby, Pao 
(foui separate requests for information). 

Engineering conSUlting finns contracted by Public Service Electric and 
Gas Co. F N. J-. Central Power and Light Co. f and the NeH Jersey Highvlay 
Aut.horit.y ~ (~chree separate rcques·ts for information). 
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C(lN~;ULTJ l'X~ l\CTIVrrIES (cont.) 
.........." .............. .-..--~ __ "'_ .......... ~~.~ ............ _"""' ___ v, ...... __ ...... "'~~~'_ ... _______ "".,.. ,,"' _ _. ... ____ u. .... _ 

Out.doo:c colurnn.ist and 1.\;rite~c.s for S'ports Il1ustl'o.ted, Philadelphia 
Daily Journal, Asbury Park Press, Red Bank Register, and three 
independent authors" (nine requests fOi: infol.-rnat.ion)" 

u. s. Dept. ~ of Corrunerce r NI1FS $ 

Nor01east Regional Office - Requested information about tilefish, 1974. 
Southeast Fisheries Center - Requested information about bluefin tunal 1974·-'j~=·. 

Was a member of the !iCom,\llittee On Dat:a Needs!!, organized by Philip Roedel, 
Director: NMFS r 1972. 

Key man £1.'Orl1 the Hic1dle Atlantic Coastal Fif:~he:t:'ies Cent.er to the 
Fishery' Exterlsion ProgrB.!."11, NOAA: t.1a.rine J-\dvisory Service. 

OTHER PROFESSIONAL ACTIVITIES: 

r,,1ember Execl.rtive ComTnittee of Schaefe~c Salt 'dater Fishing Contest. 
contest .covers eight states with over 20,000 contestants. 

Init.iated the F E~ H Schaefer Rare Book Collectior:, a collection of rare 
books and classical '...,yorks in marine fisheries. rl'he original gift of 
$2 p 500 '\,!las given by the F & 1>1 Schaefe.r Drewing Co.: N. ,Y" 

Instrwnental in obtaining the 34-foot, diesel powered, sportfishing 
b02tr G~~~:.~i~E:. ~f for Sandy Hook Laboratory as a gift~ 
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PETER L. B.EPInJ~N BIF.TH DA'TE: 

EXPERIENCE 

University of Connecticut, 
Unive.:r:sit.y of Connect:.icut., 

1965 
196[3 

Ha .. T:cb 15 t 1941 
t1ilfox'd r Connc"cLicut 

Fisheries M~nagcment 
Fishery Biology 

May - June 1959 to 1965 Service yard for boats in Milford, Conn. 
11/61 3/62 Bo·tany Depart.rnent Un.i'versity of Conn. r Stor.:t::"S f Conno 
10/63 5/64 Plant Science Department, Univ. of Conn. r Storrs, Conn. 
6/64 8/64 Fishery Aids t staJ.:e 130a.:cd of' Fi.sheries a.nd Game f Conn. 

State Office Building, Hartford, Conn. 
6/67 Research Assi.s.!cant., Plan.~c SciencE.:: Dc:part.ment.; Univ of Conn., I 

S·torrs r Ccmn. 
7/67 - to present; Fishery Biologist, National Marine Fisheries Service r 

Sandy Ho~( Laboratory, Highlands, N. J. 

LISTING OF PUBLICI~TIONS: 

Whitworth, W. R., P. L. Berrien, and W. Keller~ 1968. 
J?resrn'!ater. f i8hes of ConnectiCl.lt. ~ 

Berrien, P. L. 1975. A description of Atlantic mackerel, 
.§co~~~~~E~~J eggs and early lcu:vae< Fish. Bul1~ 73 (1): 186~"192" 

Berrien f P., II. P"- comparison or larval Scoml:x:!r scornbl:::-u.s and S <, .i§!J2012i-c~~.F 
and t:he occurl:"f.mce of t.heir eggs 'and 1~X;T~.~i;-·co~=~I~~·en:tcd. shelf 
waters between Massachusetts and Florida. 

Berri.en, P. L .. and H. P. Fahay, A description of the eggs, larvae 

Berrien, p$ La 
and larvae. 

Ve:ctical dis·tribu"tion of Scombe]~ .. £92!~~E~.2.. eggs 

Berrie:n, P. L. r H" P. Fahay, Ao vL Kendall f Jr' r a.nd vL G. Smith~ 

Atlas on the seasonal occurrence and distribution of fish eggs 
and larvae in the Middle Atlantic Bight. 

SCIENTIFIC HONORS AND AW.AHDS: 

AEFILli\TION IN SCIENTIFIC OI~"GANIZATIONS AND OFFICES HELD: 

(Member of) 
p.merican. Fisheries Society 
l\...rnerican Society of Ichthyologists and Herpe"to1oqi:3t.S 
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CONSULTItJG Z\CrI\ll'.PIES: 

SC:1."(led as consul i.,:.ant:. fCJr va.rlOU~:;· cd,nca.t:ion.a.l: pri vat.:.(~ t arld ~;: tat.e 
:t:(I.~~t:i tut~ion::; reqardinq identificCl.t:ioIl of lc.l.:cv-al fishc;"J ~ 

SPECI7\L PHOFESSIONJ\L 7ASSIGI~J.\'1l:::N~:S: 
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HH'l1;d:l, P. FilHl\Y Dlrn'H D}\TE: F(:brua:ry 9; 1941 
Iiollis tor f California 

LOUC/\TI0>J ldE) TI(!\INING = 

l!il)h School -- Henlo 1\thorton I' J',jenI0 Park r California f 1956~ .. 59 

Coll C~Jl: ~. Univcr[.>:i.ty of California, Eiv'crsidc, Calif" f 19:59-·61 
Major, Life Science 

ft~ Universi ty of Ca.lifornia f Los l\ngeles { . Calif A l' 1961-64 
Degree in Biological Illustration, Jan. 1954. 

COU~f;e \·;ork included compara.tj ve 0.11 Cltomy { invertcb:cai.:e zoolo9Y f vcrtcbJ:ate 
paleontology r biolo9Y of vertebrates f ichi.:hyoloqy f scientific illustration!, 
technical \\'rit.ing.; '2').nd 44 units of Clrt; dCf;ign and pbotography. 

Los Angeles, California, 
Jan. 1964-Dec. 1965. Rend~~ed scientific illustrations pcrsuant 
to directions of zoologists for papers, Uloses, Looks. 

Bi.olo~Jist ~ Diver; Pacific J3io-l'la:cine Supply CornpanYr VeD.ice{ Calif" c 

I'lay 1~)G5-'July 1965~ Collected and maintained Ji.ving maxine animals , 
for !_:upply to researchers and cduca tiona.l insti tut.ions ~ ['lOS t collections 

C0fin l~ ... _,.-1 ~ "'f";-~ V'N' .. 
:...-' '..".. \... .. J.-~ .. _\ ...... ~_i. .. "." _,I. ... ":.; ; 

~-..: rl,-... v---._ ......... .., 
'.. . ....L.'-.(.t....-... .t;--''-.... .,J,. 

1--......... _.-,'j...., ,..... ...... .; 'V\': ....... n 
.t..... '_ ~ '- _ ... ~~. '_ ..L """ ;. -- .:. ;.. '::1 ,;;.... 

rj(:C(:i-iJJ\..:i. IS(;::; LU :i?j:eseilL - Scwi..1y iiuok I1d:i.X)J.dLc}J,y, j,·jj_t~iu)_c ;~Lli:UlLit; Cuct;:;;Lctl 

Fisll or los Center t Highlands r N ~ :f. f Fishery Diologist I Proj oct LCD.de.t' 

and SU})('J:'visor' f3incc 1969 ~ 

(Hccont ('JJld Current Hcscarch) 
Ichtllyn.]·llankton: fl'axonomy anc1 seasonal distributi.cJ.) 'vlith er~pl-1(3.si.s on the 
L:lJniLil:~~ Gcl.didae f CoryphaonidJ.c t 1I1bulic1;)c f Elop.idclC and the order 
1\1l9Uilli..fonnes (leptoccphJ.li) i Descriptions of ell\bryolo~jica1 and '1arval 
devclor::':c-nt: \',1i th ernphasis on families Dot.h:Ldao and Dranchiostegidaci 
!3tudics of phototropic and feeding behavior and vertical distribution 
\v.i t11 t::Jflpil{1~;i.s on 'd10 fami.1.y Gadidae a 

C<:J'lJ)()li, 1<.3Y. 1966. 'nlC Sca of CorteZ". Lane f'Ja93z.i ne f;' Book Company f 
j.j(!lllo J'ad;:1 Cal.if . . 284 pp. Co~c(lrtogrClp}1cr arld [·jar-inc J..Jifc Illus'tJ:·ator. 

13riuqc:;, D(~\'id 1'1. and Micha.el P. Fahay. 19GO. Scxuo.l Dichroll1l1tisUl if1' 
thc' T;llltOq I rl'~1.utOq("l ord ti!:. (Lj nnncuD) f \dth an Ob~~(::Lvation of possible 
COtn:t:.;hip bcl~:..vi-~-:- 'l'1.~~'. lIm. Fish. SOCQ 97 (2): 208-209. 

CLlrk; ;J. f \\1. C. Smith, lL ~'L Kenciclll t Jt-. f and 1,1. Po F1ahi:1Y. 1969. Studies 
of. ('!.;LUd'."in(~ c.1c'pc·ndcl)cc of l\tlzmti.c c(),l~tal fishc;;. D;d.:a ]~cport I: 
l~()l'Uil'l'll ;:;CCt.iOIl, CCllle Cod to C(1pC J.o(ILont, H/V ~~J}ph)!2. Cj'Ui.SC~3 l~lGS'-GG: 
/.( )', I J I 1 .-1 1 I 1; I (WI \' 0 1 lil'I.'" ~;! III i. ( h,T (1 t. e r iT (\ h' ) C 0 J 1 (> r; t.i 0 n ::; f 1: C! Ii l" ( , )" <J. t 11 n ~:> t· i1 n d 
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[:m:LCh, \',1. C. and r·1.i.chael P. F2hay. 1970. DC'[:;c}~ipt,Jon of: c9~F~ (lnc1 laxva8 

of 'the: SUJ\ln1Cr flounder, ?~~~:::,~~~;jc~2!:~)~.::~ ;:L<:'~~~tt::~lS. U. S. Bur. of Sport Fish~ 
WiJdl., Res. Rcpt. 75, 21 pp~ 

Cln,t'kr Jc t ~If. G. Smith, 1\,. F/. Y~cndal1{ \Jr.; and H~ P. FahC1Y., 1970., Studies 
of estuarine dependence of Atlnntic co(}stal fishes. Data Report II: 
Sou tbcrn section { NeVi ni veY f N. C ,_ f t,o Pa,lrn Be ilch (FJiL n/v DolI~~_i.l2. 

CnJ.:i~;cE: 1<JG7-6B: Zooplanktoll voltuncs t surface meter nct collections; 
tcn~0rilturcs, 2nd salinities. U. S. Bur. of Sport Fish. Wildl., Tech. 
PapeI' 59 t 97 .PP~ 

FahaYr 1,1. I). 1974", Occur:ccncc of silver hake, ~~E.:~:.:~,uc0i~~~. !?:i.~i..!1C:'~..2;_L~t 
c~}cJ.':; and larvae along ·the NidcU.c ,htJ.antic cOJ1'Lincnttl.l shelf during 1966. 
FiE 11, Bull & 72 (J)! 2,? pp" 

F~1aYf Michael P. 1975. An annotated list of larval and juvenile fisllCS 
,cpptured pi th surface--,to';·,rcd meter net in the So1.1th J\tlanlic Bight during 
,four H/V 22oJ:12l2i_I2. cruises be(~\-.'c(:.m ['lay 19G7 and Fcbl'uaxy 196B~ HOhA Tech" 
Hcport, I\NFS SSnF-G85 f pp. 1"-39~ 

Fah2.Y f Hichpc'el P. (In Press) ~ Pc!.:: a::yJ:_S!}~l.Z;~!::~~:. .. sp. f 1\ l1Hlraen e::;ocid 
leptocephali in the. I'Ve[:tC:'L').l North kLlantic. Copeia:1976 r No . .1. 

(In Pr('p["i1~ 0. tion) 

Stat.es, By .l'lichael Po Fah.:l.)! anc3 Cindy Lo deGo:cgu(.!~ Bull. I'1a:cc Sci., 
(l·l(:uH'lscript. under Ecvic\;,l). 

Methods of distiriguishing 
)"k'rl ucc.i. us in the 1 .. ;r8sl~ern 

the post.la.:cv(1c of tV10 sympatric species "of 
Porth }\tJ.i1nt.ic~ H~1.nuscript: i.n prcparatiorlQ 

1\ de;~cription of t.he c9gs and lClrvac of t::ilcfi[;;h f !~gJ2~ol~.ti l~l~ 

.si2!tI[1:..i:~/]J:~c:_s.?n~"i~~J?...:~_., By Peter Lo Berrien and [·Hchael P. Fallay ~ Hannscript 
:i fl. prcpara. tion. 

Di:]tribut.ion of larval cod f fJol1ock and haddocl;:: along the Biddle 
,n.tlantic continental sbelf. By Hic1"Ja.cl P. Fahay. r,1anusc:cipt outlined . 

. 
Dc~;cription and distribution of larvae of the genera pl?.z£L~J .~~2E~yci~. 
and ,!iJ]5;h~_!..y..0pu~ along the thc1dlc l'1tlantic continentell shelf.. Resea.rch 
bC9un and manuscript outlined. 

1'rov.5 !:;ional 
collection. 

" 

synopsis of ophichtl.li.d leptocephali in the Sandy Book 
By t·lichucl P. FZlhay. 

E;yl)op:-;:i~; o[ j)j olog iC[tl data on the ArnCl~ic(ln eel ( )\r~d)2 Es?'~~E~lta (LeSueur) <, 

Ll)' J·1iclwcl P. Fahay. 
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HichacJ. P. l."aliay 

Ph1"'1':F PH.EStNT}\TIONS BEFOW~ SCIl~NTIFIC SOCIE'i'J1::~;; 

Inshore and cstucll:inc occurrences of :juvcnilc fishc~; of the farnilics 
,Albulic1ac D.nc1 Elopi.dae. Egg, 1 arvz:tl and j uvcnilc t~ to.gcs of fi sh \'lOrkshoI) 
Charleston, s. Cot JUDe 10-12, 1968 n 

, . 


