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1.0. Area of Respo.si bi li ty 



1.0. The Problem -
The Northwest Atlantic,-from Greenland to Cape Hatteras, supports 

a resource capable of sustaining an annual harvest of 3 to 4 million 
metric tons of finfish. There are now more than 2,000 fishing vessels 
from 18 different nations (~-U.S.) attempting to get their share of 
the harvest. In 1971 the total catch was about 3.5 million metric tons 
In 1960, there were ~pproximately 1,000 vessels, 28% of which were 
American, and the total catch was 2.3 million metric tons. 

In 1960, the grounds south of Nova Scotia were· fished almost en
tirely by U.S. vessels, with the exception of a few Canadian scallope:rT 
In 1970, 80% of the total effort was generated by countries other than 
the U.S., the latter having decreased by about 30% since 1960. To~al 
fishing effort tripled during this period. 

There are over 200 d£fferent species of fish inhabiting the area, 
37 of which are now of major importance in terms of harvest. In the 
wat~rs off New England and mid-Atlantic states, 200 species of fish 
exist of which 36 are now of some importance in the harvest. There 
are not many more, perhaps only :four or five species, which provide a 
fishable biomass. 

The harvest of fish seems now to be beyond the total potential 
sustainable production and yet, demand and fishing fleets are increas,. 
ing o Significant increases in invertebrates (squid, shellfish) catch 
is possible; aost of the alt~nate resource is included in this group. 

Some of the fluctuations in abundance are caused by natural 
changes in the marine en vironment . At times these natural changes 
will be the predominant influence on catches. ~owever, man's fishing 
activity is now the pervasive and only controllable factor affecting 
abundance, and will seemingly perSist as such for the forseeab1e future 
In addit~on, man's use of the marine environment for waste disposal, 
mining, oil extraution is potentially Significant; the ocean is also 
a receptacle for synthetic substances used on land which persist in 
runoff and wind-borne deposits reaching the ocean. 

Our mission- and objectives are rather clearly defined by this 
state of affairs. It will take at least five years, but more probably 
ten, before we obtain an adequate understanding of the causes and 
consequences of all these factors. Within the constraints imposed 
upon the Center, we have designed the research program to provide 
advice related to detecting or aolving immediate problems, and to 
initiate longer range studies related to solution of the more general 
but increasingly serious problems. 
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2.0. Mission and Objectives 



¢easeJ:Vatien of the Ii vin. marine resources of 
t •• North ... ~ Atlantic. 

Conservation ia interpreted as utilization in 
a manner which provides for maintenance of the 
res.ur~e and yiel" at levels which will 
provide for the needs of society. 

1..J)eter.ine potential yields and availability of various 
components. of the total biomass. 

2 • Develop management systems which wi 11 maintain . biomass 
and yield there.frolB. at levels providing for needs .for 
.food and recreational fisheries. 

3. Develop the tecb.nology required to promote conservation 
and aaxildze benefits therefrom.. 

Note: Technology re.fers to both hardware and software. 

4. ProlRO'te public Jr.pledge of the resource, maz:ine 
environment ande:f'fects of .utilization. 

The required phaSing o.f major accomplishments is about as follows: 

One year - Establish status of major fisheries sufficient to 
.form the basiS of an interim management (conservation) program. 

We hope with this to complete assessments required to 
aChieve the objective 9f estaltlishing (through ICNAF at present) 
control of fishing effort on major stocks of immediate interest 
to U. S. This should provide a reasonable basis for government. 
industry planning of fishery development • 

• 'to". Cod, haddock, yellowtail flounder, redfish, silver 
and red hake, herring, scallop·s, lobsters.. . . 

An interim management capability is defined as knowing (1) 
the current exploitation rate relative to the rate which 

. maximizes yield-per-recruit and/or (2) the yield which corres
ponds to the harvestable surplus production in the next year 
or (3) the long term maximum equilibrium yield. 

_ 2 -



(2.0. - 1I1 •• ion) 

'1' Z~Z:S - Establish first approximation to total biomass yie Id 
pro ctivity} in N. E. waters which will permit consideration 

of total ef:fori (harvest) control. 

It will ,be dit't'icul.t to establish' viable' control on a 
speeies-by .... species basis.. We are attempting here to, p:'tovide 
:for tbe option ot' managing certain components as a ""ole, so 
tha~ wado not just shift .t:fort from one component to another. 
A given species which has been over~loited may never recover 
if 'the ef:fort on other species catches the for .. r inci.4entally 
or if ~he redirected ef:fort. severely exploits :food species or 
the former. 

~e~ - Operational maaagement capability, the basis for 
. ''eh ~ c1udes et':fects ofatocle. density on recrui tm.ent and 

production, other biotic factors af18~tin9 reproduction and 
survival, and eft'ects of .abiotic factors. 

We probably wil~ not yet have an adequate understanding of 
the production processes, but we will be more certain of the 
efficiency of regulatory measures in achieving the objectives. 
We will also be able to predict the reasonable precision 
the transitory state of the stocks. 

By this time our major activities will have shifted fr~m 
assessment of effects of fishing to study of ecosystem dynamics. 

l!B1'ears - The previous' worJ't has related.most1y to accruing 
knOWledge. At this stage we should understand the process 
involved and the inter-relations of components of the biomass. 

It implies rather accurate and precise prediction of events 
before the fact, as opposed to monitoring and predicting 
impact after the event. 

The time table could be met with adequate (and reasonable) 
reSQtl1'ces. It would require at least a dWbling of the 
current level by the next two years. We WOuld,. throughout 
the mid-third of the period,. be reassigning activity from 
assessment activities to ecosystem studies. 

We probably will become increasingly involved in environ
menta11y-re1ated problems, efrects of dumping, other pollution, 
mia4ng, etc. In ten years, our work may be more related to 
the quality of human survival than fish survival. 
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(2.0. - Mission) 

If this is in fact true, we must, of course, start the 
required research now. In effect, we are - by providing 
advice, data, and information to other studies (Sea Grant, 
etc.). We should program increasing participation of this 
kind over the next two years. The next phase wi 11 be 
increasing direct studies based on the knowledge acquired 
in the ecosystem studies. 

General comments on problem ~ees: 

The foregoing act,ivities are based primarily on the application 
of our research to management problems. Our research will be directed 
in 5 years to a large extent on rather basic biological and ecological 
problems • However, itw:i..ll still be directed towards solving the 
problems as they exist or can be predicted. We are taking the approact 
that our mission requires research based on society's needs rather 
than .hat based on producing knowledge per se. 

Some specific problem areaS will require special attention: 

1. Calibration of our sampling gear. This is especially 
important in the MARMAP concept. It includes studies of 
behavior and availability, i.e.~ life history studies. 

2. Environmental factors related to survival of fishes 
(extrinsic or abiotic factors). Our approach here is to 
determine the interactions of these intrinsic factors. 

3. Physiology. Reproduction, survival and growth must 
be undesstood, not just observed. 

4. Logistics. To meet rudimentary needs and provide 
the minimum of flexibility (necessary for external credibility), 
we need the equivalent of one additional Albatross IV. 

5. Statistical needs are severe - both sport and commercial. 
Probably,tlaeonly way out is mandatory log bookS for commercial 
vessels and greatly improved estimates of the sports catch. 
Our approach to studies of the entire biomass does not, in our 
view, require any special .approach for species associated 
with commercial fisheries or recreational fisheries. 

A crucial, but unanswered question: 

What is the degree of national commitment to establishment of a 
management regime in Northwest Atlantic? There is a need for an 
explicit policy statement concerning responsibility for renewable 
resources. 
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3.0. Organization 



Northeast Fisheries Center Organization 

Director 
Dr. R. L. Edwards 
DeI!ut~ Director 

Mr. R. C. Hennemuth 
Executive Officer 
Mr. J. B. Skerry 

I I I I 
Officer in CharS! Officer in Charge Administrative Officer S~cial Studies and 
Narragansett Lab Boothbay Hbr. Lab Woods Hc;>le Lab External Coordination 

Mr. J. B. Colton, Jr. Dr. G. J. Ridgway vacant Mr. J. A. Posgay 
Mr. G. F. Kelly 

I I I I I 
Ichtbyoplank1;on Fishery Mgt. Resource Experimental BioI. I Experimental BioI. II 

Mr. J. B. Colton, Jr. Biology Ecology (Physiology) (Biochemistry) 
(NARR) Dr. B. E. Brown Dr. M. D. Grosslein Dr. G. C. Laurence Dr. G. J. Ridgway 

(WH & BB) (WH & BB & NARR) (NARR & BB) (BB) 

I I I I 
Research 80 Development I Assessment Recruitment Processes I Spawning and Rearing I 

;orting & Identification Biostatistics Ecosystem Dynamics Experimental Physiology 
Age Reading Unit Environmental Studies 
Groundfish Survey Gamefish Studies 

I I I I 
Support Units 

Invertebrate Resource,s Manned Undersea Engineering and Albatross IV 
Dr. R. L. Wigley Technology Technology Capt. W. E. Beatteay Clerical 

(WH) Dr. R. A. Cooper Mr. K. A. Smith (WH) Building & Grounds 

I (BB) (WH) Public Information 

I and Education I Taxonoay and Distribution I Automatic Data 
R.source Production I Sampling Gear Div. I Processing 

Harvesting Systems 



4.0. ·Reseuch Program 



4.1. Integrated Activities 

4.1.1. T~tal Effort Management 

4.1.2,. Btca.e Studies 

4.1.3. Alternate Resources 



4.1.1. Tptal Eff'ort Manageeent 

the objective of this activity is to provide the scientif'ic basis 
for an interim total ef'fort management scheme. It represents the 
first step in achieving one of the major objectives of' the Center -
establishing opti.ons for management of the fisheries Which allow for 
planning and development within the framework of an adequate con
servation program. By interim we mean that explicit interspecific 
relations are not taken into ·account. Also, it will apply only to 
the finfish biomass. 

As indicated in the event diagram, the solution of this problem 
requires the integration of four major Center activities - Fishery 
Management Biology, Resource Ecology, Fishery Technology and Engineer
ing, and Ieh'thyep1aDkton. Most of the work outlined is of' the nature 
of synthesis of information supplied by the related activities which 
are indicated on _he diagram by the term prior related activities 
(PRAts) and circled in green. [ 

there are seven such PRAts which lead to achieving the following 
events: 

1. Surveillance data base 

2. Major species assessment 

3. Foreign ca'tch/effort data base 

4. u. S. catch/effort data base 

S. Groundfish survey data base 

6. Pelagic sampling protocol 

7. Plankton data base 

Of the seven PRAts, #1, #6 and #7 are not curr~ntly advanced enougt 
to provide the requisite information, and will require special emphasis 
if the objective is to be achieved. 

the three events indicated in re.d represent studies which require 
Significant further development of technology and .ethodology before 
we can accomplish them. Calibration means relating What we catch on 
our surveys to the total available population. We hav~ no existing 
basis for sampling pelagics. Both of these aspects require con
siderable work at sea and caref'ul studies of fish behavior. 
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I , 
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JULY 73 
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JAN. 74 APR. 74 



4.1.2. Mt!s!AbY!etlSBay - Stellwasen Bank Biome Study* 

The purpose of this study is to survey and evaluate the living 
marine resources of Massachusetts Bay and vicinity (see aap) and to 
develop a prototype of methods to study the ecosystem as a whole. 
Baseline data resulting from this work will be used to assess the 
effeC't ofaaan ....... int'luenees on this environment and these resources. 
Procedures wili· be established and tested here which may be applied 
elsewhere to evaluate multiple use of the marine environment. 

The history of Massachusetts Bay since the arrival of the Pilgrims 
is a chronicle in miniature of the impact of man on the environment. 
The question of how the waters and shores of this bay will be used 
in the future is a timely one and should be addressed now so that 
traditional oceanic activities, such as fiSling, are not smothered 
or lost under the impact of increasing pressures for more extensive 
uti lization • 

The scientific literature will be searched to establish the prior 
patterns of change in hydrography, water quality, abundance of marine 
plants and animals and other environmental factors. These data will 
aid in determining present sampling requirements. Sampling will be 
done from surface vessels, aircraft, moored buoys, and submersibles 
using photography, underwater television and SCUBA divers in addition 
to conventional trawls, plankton nets, dredges, water samplers, and 
other collecting equipment. 

At a network of stations from ten meters seaward, salinity, 
temperature, benthic organisms, groundf'ish and pelagic species will 
be sa:&JJ.Pled regulaJ:ly. Inshore of 'ten meters will be sampled from 
small boats working from the shore at selected locations. Records 
of the quantities of commercial and sport species removed from the 
area will be obtained from cooperative commercial and sport fishermen 
recording accurate data on their catches. Records of sightings, and 
regular aerial surveys of the whole area, will provide a means of 
estimating the quantities of marine mammals and birds present. 

These studies will be integrated with others already in progress 
conducted by univerSities, private research groups, state or other 
federal agencies. We are also trying to make arrangements with the 
International Institutes of Mathematical Ecology at Pennsylvania 
State UniverSity to participate in the study. . 

Successful completion of this biome study will result in improved 
management of the fish resource. This type of study is necessary to 
gain better understanding of how to deal with conflicts generated 
by mants activities. 

*Biome is an ecological term which denotes a complex community of 
organiSms within a defined environment. 
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4. 1. 3 Alternate ltesoarces 

Northeast Fisheries Ceater has proposed an intensive Alternate 
Resources Development Program. This 18 designed to asa.as the avaii.
ability and potential yield of certain ahellAah and groUllAifiah populations 
which reqvire 11lrther development of aurvey teehaiq.... Such species as 
mack.ra1. hlltterflsh. scup, aquid. deep-water shrimp, c.rab (rock and red). 
pollock and shark are iacluded ill this group. The study is designed to 
extend our survey activities to increase assessment of these species and 
to provide a baais for fishery development. 

Some work is scheduled for this fiscal year by Center inveatigations. 
using funds and faciUties we anticipate will be available. Pelagic survey 
cruises aboard the Delaware n are planned in cooperation with the NMFS 
Center at Sandy Hook lor three weeks during the winter of 1973 and up to 
30 days in mid .. a1lDlmer. Theae periods are to be devoted to survey and 
technique development work using .echo-sounding and pelagic-trawl sampling 
system currently on band. Areas of operation will be the mid .. Atlantic Bight 
during the winter period and Georges Bank-Gulf of Maine in July. 

A two-week period aboard the Albatross IV is scheduled in June 1973 
for a survey of large sheillish (crabs and lobster). The 1973 work will be 
dewted to development of techDiques for rapid conduct of reaource inven
tories and for environmental studies. More intensive inventory work and 
technique comparison involving observation .c'bV submersible and underwater 
photography is proposed for 6-.1 year 1974. 

A two-week survey lor deep-water shrimp (royal red and scarlet 
prawn) is scheduled aboard the Albatro.s IV in August, 1973. This survey 
using commercial-type shrimp trawl. ''Will be expanded as we are able. 
using a chartered ve8sel to conduct a reconnaissance survey of shrimp 
resources of the Georges Bank area Mtween Hydrographer Canyon and the 
FtUldian Channel in depths of Z5 to 500 fathoms. 

As indicated above, we are endeavoring to initiate alternate resource 
development \I-ina available iadUties, eq1dpment and fUlldi~ in FY 1973. 
However, an adequate program will require adctitiolU\l gear development 
and survey work at sea using chartered vessela. 

The program represents an integration of activities within several of 
the CeaterJa inve.tilationa - n_heroy Engineering&: Teclinology, Invertebrate 
a.sources, Manner Undersea Technology, &ad nshelYl.{anagement Biology. 
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4.2. Investigations 

4.2.1. Fishery Management Biology 

4.2.2. Resource Ecology 

4.2.3. Fishery Technology and Engineering 

4.2.4. Experimental ~iology I - Physiology 

4.2.5. Experi_ntal Biology II - BiocheDdstry 

4.2.6. l~~"1.a ...... 

4.2.7. Invertebra .. Resources 

4.2.8. Manned Undersea TeChnology 



Res-.rch activities of the Cente'r have been organized into eight 
inves'tiga't.ions which are ~llustrated in the detail on the ensuing 
page.'. '!hey are structure$. as both functional and problem-solving 
activi ties. 

The Associate for Resource Research has defined areas of Resource 
Investigation. 

Resourc£ surV!it Involve. *onitoring and assessment of the re
sources exploited and unexploited to provide biological baseline data 
of their distribution and abundance, and to detect changes in the 
resource bases. Routine. 

Exa!ples: MARMAP, exploratory fishing, di!5tribution and abundance 
studies, monitoring and prediction, e~c. 

Ecology: Investigations to provide information on the inte~action 
between the living resources within their physical and biological 
enviro~nt - especially those interactions that determine their dis
tribution and abundance. 

EX!!p~es: Trophic dynamics, larval and adult fish physiology 
and behavior, c01ltaminant research, pathology, oceanography, 
pollution studies. 

Fishin9 management pipl2JU: Activi ty directed toward providing 
information necessary to maintain the optimum yield of exploited 
resources. 

Exampl,,: Population dynamics, stock assessment, ICATT, etc. 

Technplogy: Investigations and services to improve the efficiency 
of resource use and the quality of the products, and to provide en
gineering support for sampling and assessment work and aquaculture. 

EXIPPle.t Gear research, instrumentation, vesselS, etc. 

Aguaculture: Activities related to the culture of aquatic 
organisms for public utilization. 

~!!ples: Food culture, hatchery engineering, etc. 

The relation of the Center's investigation to these areas is shown 
on the chart ~011owin9. 



NEFC Areas c;;f Resource InvestigAtions 

Fishery 
Center Resource Man. Aqua-

Investigations Survey Ecology Biology Technol. cu1ture 

Fish. Man. BioI. ** *** 

Resource Ecology * *** ** 

Fishery Tech. 
& Eng. ** * *** 

Exp. BioI. I 
*** * (Phys.) 

- -
Exp. BioI. II 

* *** 
(Biochem. ) 

J~~'~.n *** * 

-
Invert. *** * * Resource 

MJS8cT • * *** 

* Les. than 25f6'or,Activity 

** 2S to 5011l of Activity 

**. 50 to 10em of Act i vi ty 
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4.2.1. Fisher2 MEail!!!nt Biol_. ,In~sTti.tien 

The Fishery ~t:';.:lo~ lR~'t$:on is respon_ible £or 
1) assessing the stat_of •• t" o£ 1'1 ..... __ lUlsb in the 
offshore areas o£ the Nortllwest'A;tlaatic an4 .. ) *&king re..-ndations 
conc~Dill9the effects of d,j.;tt'ereJtt: -.na.-.at regimes from a con
servation s'tandpoint. ThiS mean~ detera!ning the e£fect o£ fishing 
on these stocks and the yields that they can sustain, and a continuous 
monittor ing of the £ishery. . 

Several separate tasks have been organized within the Investiga
tion. Biostatistics is concer~with measuring the rates O'L catch, 
fishing intensity, and mortalitp" andwitb monitoring the effects of 
regulatory measures. this group works primarily with the information 
collectlkl by agents o£ the Fisherie. Service's Pert Pool and by sea 
samplers. The Groundfish Survey Cruise Unit is responsible 'LO'l: the 
conduct o£ twice yearly groundf'ish surveys f"rom Cape. Ha.tteras to the 
Scotian shelf.. These surveys provide baseline measurements of the 
magnitude and age composition o£ the populations. A third unit is 
Age Reading, which has the responsibility of a.ging fiab collected 
from landings and research cruises .so that the age composition of 
both the removals and the population can be estimated. The above 
tasks are largely routine but they are essential. A historical time 
series of data is needed to make an initial assessment of a fishery, 
but also continual curren~ information is required to monitor changes 
and update the assessments. These tasks are shown in the PERT Diagram 
in the upper and lower le~t ~ Corners. E£t'orts are being made to 
automate Some of the age reading through the use of optical scanners 
and computers, and to improve the .asureaent o£ fishing e££ort by 
determining the time and depth a net actually fished with fishnet 
bathykymographs (commonly called "the Black Ba11") tied to trawl 
headropes. 

~sessments of e~fects of fishing are done at various levels of 
s:aphistication as indicated in the PERT chart by the terJlls ,t,'firs\t 
run assessment", "steady state mana. .... nt regime", and "4ynamic 
state management regi...... 1be t'irst u"iilizes mode ls- based on survey 
cruise s'tanding crop l' estimates and catch/e£fort relationships from 
the commercial fishery; the secon. involves biological parameters 
such as growth and mortality ra'tes; While ~he third rew*ires more 

,complex understanding of ecological ~acto:J;s and populat ion processes. 

Current plans involve working over the next year on the assess
ments of C9d, haddock, herring, lobster, mackerel, silver and red 
hake. redfish, and yellowtail £lounder. 
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4.2.2. Res29£ce Rcolm Investisatipn 

T.be goal of this investigation is to acquire a basic understand
ing of the manner in which natural biotic and abiotic factors control 
the distribution and abundance of marine organisms. Such an under
standing is essential in order to have any reasonable chance of 
distinguishing between t-lle;.usually more subtle long term natural 
changes and those caused. by fishing or pollution, and to improve both 
short- and long-term predictions of potential yield. The investiga
tion involves the study of interrelationships among all the major 
biological communities and the environment in New England waters. 

Our research strategy has two primary phases. The first involves 
rather intensive studies of critioal biological processes control
ling production of marine fishes - recruitment, growth, and natural 
mortality. Attempts will be made to identity the controlling 
mechanisms and how they interact with the species composition and 
biomass of all bioloigical communi ties as well as abiotic factors. 
Particular emphaSis will be placed on factors affecting survival of 
early life stages of a few selected, r • .,.sentative species, and on 
energy requirements and feeding interactions among key species in 
the pelagic and demersal communities. Environmental studies will be 
closely integrated with the above and special emphasis will be given 
to understanding water circulation controlling dispersion of eggs 
and larvae. Results of these studies will be used to :formulate 
mathematical models o:f proces,es, e.g •• recrUitment, which may be 
applicable to a wider range of species. 

The second phase of research involves analysis of long-term 
changes in such processes as spawning, growth, and natural mortality 
in relation to changes in total biomass and structure of :fish com
munities as well as other major biological communities and the 
environment. 

'these studies are critical to the assessment of total biomass 
yields and to the assessments of individual fisheries, particularly 
in relation to th~dynamic phase of assessments. . 
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This investigation is currently staffed primarily by personnel 
of the Gloucester Exploratory Fishin9 and Gear Research Base, which 
was transferred to Woods Hole in Septeaber 1970 and included as part 
of the Northeast Fisheries CenteJ'. Work projects are assigned in two 
major areas: sampling gear development and harvesting system devel
opment. 

An Al;te~aate ~s pevtItB"n't preject has ·been pI_ned by 
this group and the Invertebrate a.sources Investigation (a .. Sec
tion 4~1.3.). 

A Lobster Conservation project is underway to devise .ethods of 
eliminating the threat posed by the so-QAlled "Ghost Pot" problem. 
Standard and experimental lobster pots are to be tested with the 
assistance of the Center diving ~eam at Boothbay Harbor. 

Projects related to separator trawls, savings gear-meSh selec
tion stUdies, and the design of effectively selective scallop fish
ery gear will be developed in order to assure efficient use of the 
resource and to promote compatibility with conservati~n requirements. 

Three Modified No. 11 Tif!ls, designed to fish with up to 16-
foot headrope height and yet retain the durability and ease of repair 
of the standard No. 41, are to be given a second series o£ sea trials 
September 12-22. These are candic:1ates £or a new standard groundfish 
survey trawl. I£ they are as sucoesaful as we .anticipate, they should 
also be superior fishing t~awls. 

A juvenile fish trawl to sample fishes too large and active 
to take in plankton nets but too s.all for conventional bottom or 
midwater trawls is also under development. 

The Fishnet BathY9D1Ograp~,,1_,a device that £i ts 'in a headrope 
float-type steel ball and automatically measures the time and depth 
of trawl tows on commercial fishing vessels, is almost completely 
developed and in service. An Automatic Data Logger that records 
(on magnetic tape) course, speed, and position of ·the vessel, plUS 
23 other meterological, hYdrogr~, and biological measurements 
waS developed to aid in survey cruise data processing. 

Fisherx Engineering and Electr2nic Support to the various pro
grams of the Northeast Fisheries Center are the responsibility of 
this investigation. 
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4.2.4. Emr~-m;ta1 Bi9:±9.IX ,,,,zsjolop) 'Igvest!gation 

As part ot.the ~t-s,Id. •• ion of conserving the living marine 
reaouxces of the Nor ...... t- Atl_ti~, tile Experimental Biology 
(JIh,siolOfll') unit cc:mductslaboratory aUldies to aid in the ~r
ainatioD of the mechanis .. ot s.vival of the early life stages of 
selected finfiShes and invertebrates. 

1"be inves,tigations will need a reliable and constant _ source of 
experi .. ntal materials to solve the basic probl ... .-sociated with 
survival.. Consequentl1, the physical and biological requirements 
of adult organisms, especially as it applies to reproductive capacity 
and spawning in the laboratey, BlUst be determined. Suitable systems 
for rearing and maintaining the resultant early life 'stages must also 
be developed. 

Survival processes will be determined by studying growth, metab
olism, feeding relationships and .behavior as influenced by a variety 
of biotic and abiotic factors. 

Ultimately, the results of these laboratory stUdies will be 
coordinated with other field-oriented Center investigations to gain 
a basic and broad knowledge of the biology of young life stages. 
This, in turn, will lead to an understanding of recruitment processes 
and the relations~p to exp~ojl&ble biomass as well as the impact of 
natural and man-induced environmental changes on the productivity of 
living marine resources. 

This investigation furnishes one of the prime sources of informa
tion that is required to understand the 1i£e processes that affect 
abundance. It deals with knowledge we must have, to achieve our 
objectives. The impact of these studies will be evident 5 years from 
now. 
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4.2.5. 

All species of ~ish are separated into a "number of discrete 
geographic races or unit ·st.oclts. These stocks spawn in separate 
places and in some cases a't) 4:l.fterent tilDes or seaSonS. Neverthe
less, several stocks may in't~n91e during juvenile stages or 
while ~ndertaldng f'eeding or overwintering migrations. Such unit 
stocks • .., differ not only in their distribution patterns but in 
growth rate, f'ecundity, year class .-.,undance, and mort ali ty rates. 
J:bus J accurate assessment and management of' resource species must 
be based on a knowledge of their stock structure. 

The objective of"the CaRter's biochemistry investigation is to 
use biocheaical and population genetic aethods to delineate the unit 
s"toek structure of' impor1:ant resource species in the Northwest 
Atlantic. Work acco1Dplishecl so far indicates that important resource 
species have numerous genetically controlled systems of' biochemical 
characteristics that occur in several forms or types. Similar 
characters are wellMknown in man, e.g., skin color, eye color, and 
blood types. Stocks of' marine animals vary in their biochemical 
characteristics and this variation can be used to distinguish among 
them. 

Currently, biochemical studies. are being made on the stock 
structure of herring, lobsters, yellowtail flounder, and salmon. Re
search is also underway te-.:a.y biochemical methods to identification 
of egg and larva.l forms taken on ichthyoplankton surveys. The 
biochemical studies on lobsters are virtually complete. The studies 
on herring are relatively f'ar advanoe4 b1rt the .tock structure of 
herring is complex and an additionfa.l two years work will be required 
to clarUy detailed aspects" Biochemical research on yellowtail 
flounder has only recently been started but excellent progress has 
been made in f'inding veeable genetic characters. The West Greenland 
salmon' f'ishery has created .& serious problem 1'0'£; international 
management, and research has been init.iated to determine the relative 
c~tribution to Greenland of' salmon stoCks from Europe and America. 
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This program is responsible for the shores ide handling of 
plankton s.-ples collected on MARMAP and Northeast Fisheries Center 
cruises in coastal and offshore waters between Nova Scotia and Cape 
Hatteras. lb. immediate program objectives are: (1) Receive, 
catalog, process, store, and disseminate ichthyoplankton samples 
and data; (2) Sort, identify, measure, and enumerate fish eggs and 
larvae, and determine zooplankton biomass; (3) Conduct studies of 
the systematics of previously undescribed Northwest Atlantic larvae 
fishes; (4) Develop new techniques to more effectively and effici
ently sort, _asure, and en\llllaX'ate fish eggs and larvae; and (5) 
Prepare and publish tabular, graphic, and descriptive summaries of 
the distribution abundance, taxonomy, and early life history stages 
of fish eggs and larvae. 

These objectives relate primarily to the functional aspect of 
the investigation. They result in providing the data base which is 
required for completing the objectives in Management Biology and 
Resource Ecology Investigations. The initial activities will be 
concentrated on fish eggs and larvae to furnish the basis for 
estimating future recruits and adults. However,· a measure of the 
total plankton biomass will ultimately be obtained to permit an 
independent assess.ent of yield potential of the fish biomass. 

- 16 -



ADP 

Rutgers 

MARMAP Sunwys _ I, II 

ICHTHYOPLANKTON 

I 
I 

FRA 

Resourr:. Ecology 

Expl/ Biology 

L __________________ _ 

FRA 
Surveys 

____________ -.J 



".2.7. I'l\,verlebrate R!!sources Investigation 

The principal goals of this investigation are to determine the 
distribution, abundance, and -- for selected species -- life history 
of bottom-living inve2tebrate animals. This includes large and 
abundant species, such as the northern shrimp, rock crab, sea scallop, 
as well as the multitude of small organisms that serve as food for 
other invertebrates and fishes. (Part of the alternate resource 
task is included in this activity.) 

Knowledge of the different kinds of invertebrates that inhabit 
our offshore waters, their interrelationships with one another, and 
their dependence upon the various environmental characteristics are 
necessary to understand the productive potential of the area. Be
cause of the prime importance of food supplies in the production of 
fish, our objective is to ascertain the kinds of organisms inhabiting 
the various fishing grounds, particularly the more productive areas, 
and ultimately to determine the quantities of major fish foods 
produced each year. This knowledge together with estimates of plank
ton production provides a basis for estimating fiSh production. 

Invertebrates presently constitute a major share (54 percent 
of the total value) of all fishery products landed in New England. 
To allow for expanding utilization of invertebrates, we are emphazing 
study of two species of squid --the long-finned squid and the short
finned squid; both species Q9cur in large quantity of New England. 
Information about cancer crabs and deepwater shrimp are also being 
developed. -These activities will be coordinated with direct sampling 
(c.f. fishery technology) to ascertain potentials. 

Materials for invertebrate studies are collected on groundfish 
survey cruises, cooperating institutional cruises (U. S. Geological 
Survey, Woods Hole Oceanographic Institution, etc.), and special 
cruises of NMFS vessels. The sampling is coordinated under Phase II 
of MARMAP. Biological information to supplement and calibrate the 
surface-collected samples is obtained from photographs and visual 
observations of the sea bottom from research submarines and SCUBA
equipped divers in the MUS&T activity. 
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4.2.8. ~ned Undersea1echnol09Y Investisation 

The Northeast Fisheries Research Center initiated a Man-in-the
Sea program in the winter of 1972 to solve certain resource oriented 
sampling problems that have been difficult or impossible to address 

using conventional sur:faca ori._ted techniques. Major goals of the 
New England Man-in-the-Se.,_ ... ) program are (I) develop efficient 
research diving capabili~y to the edge of the continental shelf -
100 fathoas, (2) a description of the early li£e history of the sea 
herring, C1!!R!a hVeBSl,U;!., and knowledge of the ecological factors 
that effect their survival, (.a) survey of the macro-benthos of the 
outer continental shelf with special reference to the seasonal dis
tribution and abundanee of the lobster. 

Within the first year of operations, c..t_ team personnel have 
been trained in xesearCh submarine operations and diver lock-out to 
depths of 300 feet. Saturation diving and bounce diving techniques 
have been developed. working from fixed habitats on ':the ocean bottom 
and stationary platforms at the surface. By 1976 this investigation 
calls for scientists to be con4ucting in-situ research at any de
sired depth of the continental shelf. Scientist/divers from the 
Fisheries ResearCh Board of Canada, several coastal states of the 
New England area and other NOAA research activities are also involved. 

The first major rieldstudy to define the early life history of 
the sea herring and the ecological factors affecting their survival 
will take place during Septem:iber and October, 1972 in the vicinity 
Of Jeffreys Ledge, western Gulf' of Maine. This mission will be a 
prelude to similar studies of herring on Georges Bank in 1973 
through 1975. 

Seasonal. cruises with surface support ship and research submarine 
will be continued in the offshore fishing grounds between Veatch and 
Hydrographer Canyons beginning in the spring of 1973. Major emphaSis 
will be placed on defining, calibrating towed optical sampling gear 
to determine the seasonal distribution, abundance and ecology of the 
lobster and other commercially important Shellfish.· 

Beginning in mid-fiscal 1973 a one.year study will commence in 
inshore Gulf of Maine waters to define trap related lobster behavior, 
escapement re vent size, cannabalism· and ~atchability re tr.ap design 
on a cost-eff'ecti ve basis. A JDajor part of these data wi 11 be gathered 
by diver/scientists working in cooperation with personnel of the 
Fisheries Engineering Program. 
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4.3. Additional Studies 



4. 3 Additiou.l Activities 

The illerea.ed u •• of the ocean for millilll, Gil extraction, dumping, 
coo15,nl water, etc:. Ma caus.d. Ireat public concern for the future state of 
the marine eavb:emn... All a couequ.eace, there has been an inc rea sing 
need for evaluation of the effects of sw.ch .. e, Nth before And after the event. 
The Center provide. a focal pebU uf knewlH.e arui expertise that i. frequently 
called upon for uta, .. ct.e AIl4 •• siataJa.ce in ta •• e evaluations which are the 
adininistrativ. respeaaibility of other a •• Dd... We accept Ws a. an important 
function of the Cemer. However. the iacr .... 1aj workload imposed by this 
activity generally 80t p1aaaed 1a a.ct.aace tea ... to interfere with pl.aJUled inves-
tiga.tion. that pro"rid.e the very basis el the knowledge which is required.. 

.. New England Offshore ~!!iJll EvaluaUoa Stucly (NOMES} 

Project NOMES has been dengned. by NOAA to evaluate the biological, 
chemical, and phY8icai effect. of dredgiaa sand. &J'ld gravel from. marine 
deposita. It is to be direct" by the Environmental Research Laboratories 
and managed by the Mal'i .. J.(illerals Technology Center. All operation. will 
be cond.ucted by State,. UJ!liveraity, and. private group. through contracts from 
Sea Or8ltt and NOAA a.ad with some matching fUlds. 

The NEFC has been directed, by NOAA through NMFS, to provide 
scientific and tech.a1c:al Juldance to NOMES on thelltiological aspects of the 
project. TWa cOilatat. of revi.e_na coatract proposals. auggesting changes 
or additions, monitoring pr .. ....., reviewing results, and assisting ill the 
final interpretation of tb.e ea'ril'OldDea.tal impact of the dredgina. Mr • .l; A. 
Posgayand Dr. rt.. L. Willey bave been detailed to provide thea. services. 
Other staff members win a.siat a. a 1''''£er their particular expertise develops. 

In order to provide a more rational basis ·for evaluation of this and other 
uses of the marine area, we have develope.! and proposed a more comprehensive 
study ... the Biome Study (aM Section ". 1. 2). 

Effects of Oil Extractioa 

At leaat 2 months. one of our high level sel •• Usts time has been ex
pended to review and advi •• em. the effecta of ,.a.i1>le oil poll.tion. We can 
expect incre.sed demands on the Center for information and evaluation studies. 

Water Pollution 

We bave over the last year provided. nearly one full man-yea.r to aid in 
the evaluation of proposals for power plants, dredpg, dumping, etc •• 

Northern Lqbster ~1I&IemeD.t 

,There has beeD. a g004 deal of presaure lately to come up with a 
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ma-alemeAt ,laD. . for the norihaftl lobster.sed on State and Federal cooper-
aU_. .. ......... f1I. the NErc have pa.tidpaied 1. several plamdng s.ssions 
uul .. etltlltp ... State Weletist ..... a4mbd..tratora. Th. late.t meeting 
r ...... ta tae lio:Z'DIatioa .01. a tecWca1 &JUt .. .-Bey committee to consider 
the matMH rat_eclat tile meetiq ........ are provttlina a biologist to parti
cipate ill ~ former. 

Direct Aid ,to lDdaatry (Ext_toa) 

The Uulastry ts bec:~ more .~ .. ted ln its planning and 
developum,t ofa.u1"1es.' We are frett_atly r"" ... t" to supply data and 
lDfum&Uoa f9r a Q%iety of....... We are ~ (aacl p1amt.in,) to rou.tinely 
p~"'4e more ufl6l1, _ormation to the pOJie and private sector.. We do now 
prmde a full __ ,.... to .. ...ton actl..ttt .... 

H ... ver, ... caa:aot pre4lct all the clemaada for iaformatioa, and thus 
we must maay .... devote ~unecl time and mOlleY. to be responsive. 

We &ft i.volvedin many other acU"fUlea related to our scientific posi
tion in the comm1Ddty. We are provicl:in, staff to teach courses at the Mattsa .. 
ch.sett. Maritime Academy. We ccmtiaully evaluate proposals and review 
result. of contract work done by stat.s (P.L. 18.309), wUversities (Sea 
Grants,. and other aa.tional &.eiLd. •• (NSF ,EPA, etc:.). We also provide 
£a.ciHti •• and staff time to trd»i .. ·fIl studeats from the U. S. and other countries. 

The ac:c1IJIlulaied effect of these act1~ties probably accounts for 5-10% 
of O1lr pre ••• activitie.. It is difflcl&lt. te get direct s.pport for this - we 
mu.t develop some slack in the c •• ter 9rogram to be properly responSive. 
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5.0. Staf'f 



The p~ ~ollowing list by investigations and administrative 
uni t. 'the pr •• ot s't.c1' and what we consider the opt imum staff. 
The l .. 't'te~ is our bell" jl'ld.gement o-E the personnel required to achieve 
all objectives within the required time ·span. 

The Center currently eaploye. 129 full-time, permanent people, 
of which 79 are in the research investigations and 50 in technical 
support and adainistration. We are presently allocated 130 fu11-
time, permanent positions. We will propose an increase of 77 over 
the next two years. 

These nuabers do not include the Port Captain and his Assistant 
nor the vessel crew of' 22. These positions are due xer transfer to 
the NMFS Office of Fleet Operations in January 1974. In addition, 
there are 13 temporary or intermittent employees, and 35 students 
in the cooperative training program and summer assistants' category. 
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l1:t1e . 

Task Leader 
Research Biologis"ts 

Math. Statistician 
Technicians 

Task Leader 
Research Biologists 
Statistician 
Technicians 

Survey Unit Leader 
Research Biologist 
Chie:f Data Technician 
Sea-going Technicians 

Unit Leader 
Research Biologists 
Technicians 

K>R'DfEAST FISfmRIES CEN1'ER 
TABLE OF ORGANlZATIQ{ 

Proposed 
s'ta£~ 

No. - Grade 

Fishery Management Biology 
1 GS 13-15 

Assessment 
1 GS 12-14 
6 GS 5-13 

1 GS 9-11 
2 GS 4-6 

Biostatistics 
1 .GS 12-14 
2 GS 9-11 
1 GS 9-11 
3 'GS .... 9 . 

Ground:fish 
1 GS 
1 GS 
1 OS 
7 GS 

SUrvey 
9-11 
9'" 

7-9 
4-7 

~e Unit 
1 GS 11-13 
2 GS 5-7 
3 GS 3-5 

TOTAL 

Unit 

'No' _. 
1 

4 

1 
2 

1 
1 

4 

1 
1 

2 

1 
1 
2 

NUMBER 
• 

34 
AVERAGE GS 

8.0 
·NUMBER· 

22 

Present 
Staff 

Name (Grade' 

Brown (13) 

Anderson (12 
Heyerdah1 (12) 
Anthony (12) 
Vacant{S) 
Brennen (9) 
Callahan (7 ) 
Lewis (5) 

Stern (12) 
Parrack (9) 

Dryer (9) 
Lozier* (7) 
Morgan (2) 
Wentworth* (7) 

Jensen (9) 
Flescher (9) 

Mantzaris (5 ~ 
Poshkus (4) 

Nichy (11) 
Pentilla (5) 
Gif:ford (3) 
Vacant (4) 

AVERAGE GS 
7.8 

*Samples ports in Maine :for sardines, and does other work elseWhere 
per:formed by OSS. 
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,Proposed 
Stat'f' 

No. Grade No. Title - -
Investi9&tion Chie:f " 

Leader 
FRS 

Technician 

Leader 
FRB 

Technician 

Leader 
FRS 
Techni~ian 

Leader 
FRB 
Technician 

Resource Eco1W 
1 GS 13-15 
Recruitment PrQcesses 
1 GS'12-14 
6 GS 9-13 

4 GS 4-11 

Ecosystem Dynamics 
1 GS 12-14 
5 GS 7-12 

3 G5 5-7 

Environmental Studies • 
1 GS 12-14· 
1 9';'11 
1 , .,7.9 

Gamefish Studies* 
1 GS l2~14 

1 GS 9-11 
2 G5 5"';9 

TOTALS 
NUMBER 

28 
AVERAGE GS NUMBER 

17 - 9.7 

Leader 
FRB 
Mechanical Engineer 

Electrical technician 

Bngineer Draftsman 

Engineering & Technology 
; 

1 GS 13-15' 
~gmp1ing Gear De~e!pRment 

1 GS 12-14 
1 GS 9-12 
2 GS 9-12 

1 G5 5-12 

1 GS 

*Mather (WHOI Cooperator) 

1 

5 

2 

3 

2 

1 

,I 
1 
'1 

1 

2· 

2 

Present 
Stat'f' 

Name (Grade 

Grosslein (14) 

Au (11) 
Graham (13) 
Livingstone (II) 
Honey (11) 
Davia (11) 
Bick£ord (5) 
Dohrmann (4) 

Griswold (11) 
Lux (12) 
Morris (7) 
Loners (5) 
Hersey (7) 

Nickerson (8) 

Casey (12) 
Stillwell (9) 

·Pratt (5) 

AVERAGE GS 
9.2 

Smith (14) 

Corbett (11) • 
B10tt (9) 
Twohig , (12 ) 
Carter (9) (to 
Alb. IV OFO)HI 

**This ~osit,ion will be aSSigned to OFO when Albatross IV management is 
transferred'to NOAA. 
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Leader 
FRB 
FMES (Incl.t ... ,flt_l 
Master) 
Electrical teebftician 
Technicians 

NUMB! 
18 

Chief 

Leader 
FRB 
T~chnie:lam.s 

Leader 
FRB 

Techrdcians 

NUMBER - 14 

Technicians 

Proposed 
Staff 

!!2.- GEtS! No. -
H91;18l~> J .. ~ liZl)????' 1 

1 
1 

2 GS 1-12 
3 GS 7.11 

1 GS 9.11 
2 GS 4-1 

.. GS 4-9 
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NU!I!IR 
10 

NUMBER . 

7 

1 

2 

(Biophe1listry) 
1 

3 

3 

,~ 
7 

Present 
Staff 

Name (Grade) 

McRae (13) 
BOW'Dlan (12) 
Handwork (11)-

Crossen (11) 

AVERAGE GS 
10.7 

Laurence (12) 

Rogers (7) 
Halarik {4} 

Stickney (13) 
Chenowi th (II 
Perkins (9) 
Smigie1sky {7 

AVERAGE OS 
9.0 

Ridgway (14) 

Wa'tson (12) 
Lewis (II) 
Perkins (11) 
Sherburne (9 ) 
Dogget {3} 
Mars1:on (3) 

AVERAGE GS • 
9.0 



Chief' 

LeacJer 
FRB 
Technician 

Leader 
FRB 

Technicians 
Sorters 

NUMBBR 
17 

Chief' 

Leader 
FRB 
Technicians 

Leader 
FRB 
Technicians 

NUMBER 
12 

Olief' 
FRB 

Technicians 

NUMBER 
7 

Proposed 
Stat'f' 

!!2.. Grade 

Ichtl))!oplankton 
1 GS 13-15 

Research 
1 GS 
1 GS 
1 GS 

Sorting & 
1 GS 
" GS 

2 GS 
6 GS 

-12-14 
9-12 
4-7 

Identification 
12-14 

7-12 

5-9 
2-4 

'l'OTALS 

No. -
1 

2 

1 
2 

AVERAGE GS NUMBER 
6 

I 

7.5 

Invertebrate Resources • 1 GS 13-15 . 
TaxonomY & Distribution 

1 GS ",12-14 
2 GS 7-11 
3 GS 4-7 
Resource Production 

1 GS 12-14 
2 GS 9-12 
2 GS 4-7 

TOTALS 

1 

1 
1 

.1 

AVERAGE GS NUMBER 
4 

• 
9.0 

Manned Undersea Technology 
1 GS 13-15 1 

3 3 GS 9-13 

4 GS 5-9 

AVERAGE GS 
9.3 

'l'OTALS 

3 

NUMBER 
7 

Present 
Stat'f' 

Name (Grade) 

Colton (13) 

Burns (7) 
Kinnear (9) 
Stoddard (7) 
Munroe (2) 
Vacant (2) 

AVERAGE GS 
6.7 

Wigley (14) 

Theroux (9) 
Murray (7) 

Rathjen (13) 

AVERAGE GS 
10.0 

Cooper (12) 
U~ann (13) 
Boyer (12) 
Pecci (5) 
Clifford (7) 
Newell (7) 
Orne (5) 

AVERAGE GS 
8.9 



Proposed Present 
Staff Staff' 

TiU, !2.. GE_ Na. Name (Grade) -
Adainl a tA!ien 

Director 1 
D~qr· 
GS 1" 1 Edwards (16) 

Deputy Diree"or 1 GS 15 1 Hennem.uth (15 ) 
Executive Officer 1 GS 13 .. 14 1 Skerry (13) 
Secretary 3 GS 3-6 2 Crook (4) 

Vacant (3) 
Special Staff' As ... 4 GS 5-14 2 Pas gay (14) 

Kelly (13) 

AdministS'ative ot'~lcer 1 
GS ssept ' , .. II 

Administrative Asats. 3 GS 4-9 3 Swafford (3) 
Perrigo (7 ) 
Cowley (4) 

Secretary, Clerk,l'rypist 9 GS 3-5 7 Addams (5) 
Foss (4) 
Wilde (3) 
Lynch (3) 
Cristy (2 ) 
Kelly (4 ) 
Rinaldo (3) 

PurOhasing f': __ 1mlt'ing, " GS :4-9 4 Kiernan (6 ) 
Personnel Howe (5) 

Harkins (4) 
Burke (3) 

BaldinSii & G'0:-m~ 
Foreman 3 ,Ii: 7-10 3 Macaulay (9) 

Ally (8) 
Pratt (7) 

Maintenance 13 WB· 2-9 8 Reese (9) 
Costa (9) 
Sandlin (5) 
Blevins (2 ) 
Dolloff (8) 
Campbell (8) 
Leeman ("2) 
Larkin (2 ) 

Motorboat Operator 1 WB 5-9 1 Trask (9) 
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Proposed 
Staff 

rsilic In:f'?9t19 It It.SiBS 
1 OS 94.1 .. Xask Leader 

Writer/Bdi1lor 
Aquariua Director 

Aquariua Operator 
Gr aphic Arts 

Librarian 

Unit Manager 
Sys'teas hog%''' 
Computer Technicians 

Card Punch Supn:visor 
Card Punch Operator 

1 GS 9-11 
2 GS 9-12 

2 • 
6 GS 

1 GS 5 ... 9 
AuttMAiC Da;t,t !roc, •• ing 
1· 11..,12 
1 GS 9 .. 11 
4 GS 3· ... 9 

1 GS 
2 GS 

4-6 
3-5 

No. -
1 
2 

1 
5 

1 

1 

3 

1 
1 

!Y!M@! GS 
1.0 

NUMBBR 
48 

Present 
Staff 

Name (Grade) 

Eddy (9) 
Wheeler (11) 
Welch (12) 
Ruschky (9) 
Brigham (9) 
Bailey (9) 
Coffin (9) 
Rollins (6) 
Lamont (7) 
Gerrior (5) 

Handy (11) 

Laird (9) 
Chaae (7) 
Thompson ( 5 ) 
Cory (4) 
Kings ley (3) 

AVERAGE GS 
6.8 

CURRENI' INCREASE 
)fo. AW.t<,P ., 

Chief GS -13: .. 15 8 0 
Task Leaders GS 12-14 16 . 4 12 
FRB GS 5-12 48 29 19 
Math Statisticians ,GS 9-12 2 1 1 
Engineer. (IE> GS 9-12 2 2 0 
Technicians as 2-11 64 35 II - - - -Totals 140 8.9_ 19 9.0 61 
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ApM~IS'.flSlV!."BD 

Director. CS 13-46 
Special .taf~ GS 5-14 
Task L ...... GS 7 .. 12 
Ada:i.nis~at'VII 'Sp .• e.ia1ist GS 
Technical SpecialilrtGS 3-12 
o & M Specia1is't WB 2-10 

3':'9 . 

TotAls 

!2.. A_~ 
3 
4 
3 

19 
20 

l!. 
6& -1.0 

CURRENT 
.!2. AYI., ii-

3 
2 
1 

16 
16 

it -6.7 

INCREASE 

o· 
2 
2 
3 
4 
5 -16 

Proposed NUliber 206 
Current Ku.ber 129 
Increase 77 

Proposed Average GS 8.3 
Current Average GS 8.1 
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6.0. Funding 



6.. Funds 

The table on the next page pves a five-year history of functing, 
and a breakdown of fiscal 197) fuad.s. The fundlqof the Center has 
notiacreased over the last ftve years. (To oDtaia a fi,ure in 1968 
equivalent to the Center's in 1973, we added to the funds and the Gear 
Base in 1911.). The fUDds available for clirect costs of the research 
inve,ti,atioas ill 19?3 ($191, 201, 1l1li small ill rel&Uoa to immediate program 
neen. The 1973 allotment doe. not include f_d. required to support the 
three integrated programs (aee SecUon •• 1.)10 

In terms of achienn, our aDjectives over the next five yeara, 
we .stimate that funds must be about doubled.. 
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Allotments FY 1968 !hrouih FY 1973 

FY 1968 

FY 1969 

FY 1970 

FY 1971 

FY 1972 

FY 1973 

Woods Hole Laboratory 
Boothbay Harbor Laboratory 
Narragansett Laboratory 

Woods Hole Laboratory 
Boothbay Harbor Laboratory 
Narragansett Laboratory 

Woods Hole Laboratory 
Boothbay Harbor Laboratory 
Narragansett Laboratory 

Woods Hole Laboratory 

Boothbay Harbor Laboratory 
Narragansett Laboratory 

Northeast Fisheries Center 

Northeast Fisheries Center 

Total Personnel 
Permanent Laboratory Personnel 
ALBATROSS IV 
other Personnel Costs 

Other Direct Fixed Costs 
Fixed Facility Costs 
ALBA"lROSS IV Operation 

Available for ResearCh Costs 

*Under Bureau of Sportsfish & Wildlife 

_-·30 -

Total 

Total 

Total 

Total 

$1,162,000.00 
630,100.00 

* ------$1,792,100.00 

$1,138,300.00 
549,400.00 

* $-1-,-6-8-7-,-7-0-0-. -0-0 

$1,216,300.00 
561,200.00 

* $'-1-,-7-7-7-,-5-0-0-. -0-0 

$1,030,600.00 
898,100.00 
(transfer wi t'h 
Gear Base) 

599,900.00 
222,000.00 

$2,750,600.00 

$2,912 ,300.00 

$2,960,700.00 

$2,176,900.00 
1,586,200.00 

248,000.00 
342,200.00 
592,600.00 
423,200.00 
169,400.00 
191,400.00 



The first A~~~t~~~, used by Woods 
Hole Laboratory from 1882-1921. 

Albat~s~~, present Fisheries research 
vessel, commissioned in 1962. 


