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Preface

This report is a product of the New England Re-
gional Commission’s Energy Research and Iolicy Formu-
lation Program. The energy program will have several
major outputs including:

* A supply/demand balance for New England’s energy
requirements to 1990,

= Effects on New England from petroleum related indus-
trial development (including OCS development).

®* New England gas industry development study.

®* A review of electric power demand and supply trends
and forecasts,

* Impacts of recent energy shortages and price increases
on Mew England.

* Guidelines and a handbook for power plant siting,

* Legal and Institutional profect, including a compen-
dium and analysis of energy facility related statutes,
and an energy policy and decision-making study.

* The New England Fishing Industry and the projected
impacts of Outer Continental Shelf development.

A complete list of Energy Program publications is avail-
able from the Commission’s Energy Program Director.
The goal of the Energy Program is to supply the
members of New England Regional Commission, which
is comprised of the six New England Governors and a
Federal Cochairman appointed by the President, with re-
liable baseline information on MNew England’s energy
requirements and vulnerability, and to provide the Gov-
ernors and the region with viable energy policy options
and recommendations to guide New England’s energy

Future, The Commission’s Energy Program staff works
closely with the Energy Advisors to the Governors and
Energy Offices of the six New England states in formu-
lating, analyzing and disseminating the output and results
of the Energy Program, thereby achieving a measure of
regional coordination in tackling the complex of energy
problems Facing the region;

The Enérgy Program ls also involved in a broad
range of projects Including examination and response to
national energy policy, Outer Continental Shelf policy
formulation, reglonal petroleum and natural gas industry
development programs, the New England Energy Man-
agement Information System, regional power manage-
ment program, energy capability grants to assist state
energy agencies, encrgy conservation plans, regional
regulatory assistance propram, demonstration projects
program, LS. -Canadlan cooperation on energy matters,
and technical polley assistance to the staffs of the New
England Governors on other numerous matters of re-
glonal energy policy formulation and analysis,

We sincerely hope that this report will be of use
and will provide some contribution to the management
of Mew England’s energy problems,
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Abstract

This report was prepared by the University of
Rhode loland Coastal Resources Center under the super-
vislon and direction of, and under contract with the New
England Regional Commission pursuant to the Commis-
slon’s Energy Research and Policy Formulation Program.
The statements, findings, and recommendations con-
tained in the report are solely those of the University of
Rhode laland Coastal Resources Center and do not neces-
sarily reflect the views of the New England Regional
Commission

The New England Regional Commission was cre-
ated under Title V of the Public Works and Economic
Development Act of 1965, as amended. The Commission
o a Federal/State partnership whose membership is
comprised of the Governors of the six New England
States and o Federal Cochairman appointed by the Presi-
dent.

This report is the result of tax-supported research
and as such s not copyrightable, It may be freely re-
printed with the customary crediting of source.

New England Regional Commission
Boston, Massachusetts
January 1976
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Introduction

In June 1975 the Coastal Resources Center of the
University of Rhode Island undertook a one year study
for the New England Regional Commission to investi-
gate the interactions between fishing and petroleum in-
dustries in light of exploration for, and the possible de-
velopment of, petroleum resources on Georges Bank.
Georges Bank is one of the most productive fishing
grounds in the world and was recently selected as a site
for offshore oil and gas exploration. The Bank lies be-
tween Cape Cod, Massachusetts, and Cape Sable, Nova
Scotia, and includes some 12,000 square miles within the
100 fathom isobath.

At the request of five of New England’s gover-
nors, this preliminary report has been prepared to sum-
marize available geographic information on the distribu-
tion and relative intensity or abundance of various ac-
tivities and environmental characteristics that will be of
help in evaluating the potential interactions between two
industries. This preliminary report is designed to provide
summary information with a minimum of technical de-
tail to those responsible for managing and planning for
the resources and industries in question. The final report
of the study will present an overview and analysis of
New England’s fisheries by port and by fishery and will
attempt to define the present and potential status and

economics of the region’s fishing industries. The proba-
ble interactions, both on shore and at sea, between the
petroleum and fishing industries will be investigated and
recommendations will be made on how negative interac-
tion might be softened or solved.

Information Sources

The information presented in Plates 1-13 has
been gathered from a variety of sources; some are the
preliminary results of ongoing data analyses, other
sources have been available for several years. The fol-
lowing is a brief discussion of the accuracy, biases and
area specificity of the information presented in each of
the plates.

Plate 1. Areas of Interest to the Petroleum Indus-
tries. This information was compiled by the Department
of Interior and is based solely on the nominations it re-
ceived from petroleum industries for specific tracts on
the Bank. The industries, in turn, have had to rely upon
seismic data and a general knowledge of the geology of
the area in attempting to predict which tracts are most
likely to produce oil and gas. Whether oil and/or gas is
present and in what quantities will not be known until
wells are drilled. After exploratory drilling has taken
place, a map showing the relative interest in lease tracts
could be considerably different from the one presented
here.

Plate 2, Tracts Selected for Study. These 206
tracts totaling 1,172,796 acres have been selected by the
Department of Interior’s Bureau of Land Management
for intensive study for a draft environmental impact
statement that will be prepared prior to the sale of any
oil and gas leases. After considering the environmental
impact statement, information gathered at public hear-
ings, and comments submitted in writing, the Secretary
of Interior shall decide whether there will be a sale, and
if so what tracts will be offered and what stipulations
will be included in the leases to protect the environment.
The first lease sale, including all or some of the tracts
shown in Plate 2, is expected to take place in the fall of
1976. A second sale is scheduled for February 1978.

Plates 3 and 4. Domestic Fishing Activity 1965-
1974, These data were provided by National Marine
Fisheries Service, Northeast Fisheries Center at Woods
Hole, Massachusetts. The data are the same as the ones
used to prepare Volumes I and II of the Fishing Vessel
Activity report released by the same office in August
1975, The data presented here, however, have been ex-
panded and corrected into a record showing fishing ac-
tivity and catches by the entire domestic commercial
fishery. Catches have been further prorated to show the
live weight of all species taken. The original data were

collected by interviewing 40 to 50 percent of those ves-
sels making fishing trips lasting several days and ap-
proximately 15 percent of the vessels making one day
trips. The interview data show the fisherman’s estimate
of the pounds of fish landed (the “hailed weight”) and
his statement of where the fish was caught. The number
of days fished are calculated on the basis of a 24 hour
day. The inherent biases in such information are obvicus
and they have been compounded by such problems as a
turnover in the personnel responsible for making the in-
terviews during the study period, and the reluctance of
fishermen to divulge the exact positions of their best
fishing spots. Despite these problems the data as pre-
sented here are felt to be reasonably accurate. No more
detailed or accurate data base exists from which domestic
fishing effort may be inferred.

Plates 5 and 6. Principal Domestic Fishing
Grounds. These charts show the prime grounds fished by
domestic fishermen. They were compiled through inter-
views with fishermen at several major New England
ports, It is important to realize that the areas mapped,
except where indicated, are the prime grounds. Virtually
the whole bank is fished as indicated on Plates 3 and 4.
As the inlensity of fishing effort on Georges has in-
creased and the abundance of all the most commercially
valuable species has declined, patterns of fishing have
changed. During the last several years, as fish have be-
come more scarce, there has been a trend in longline fish-
eries toward deeper grounds, and in trawler fisheries
toward deeper and rougher bottom. Pot grounds would
extend over a larger area of the Bank if the intensity of
trawler Hshing did not preclude them. Most fishermen
know specific areas where at certain times they can ex-
pect to make good catches. It would not be possible to
gather together and map all these areas; the grounds
shown here are generalized and represent those areas
commonly recognized as the most important to the vari-
ous fisheries.

Plate 7. Foreign Fishing Activity, 1974. This in-
formation was compiled from the monthly summaries of
foreign vessel observations gathered by the NMFS Law
Enforcement and Marine Mammal Protection Division,
The data are collected during surveillance flights and are
presented in the reports on a chart as discrete areas of
fishing activity with the number and nationality of ves-
sels working in ecach area noted. The chart presented
here was drawn by overlaying the twelve monthly charts
and adding together the total number of vessels working
in each area, The relative intensity of fishing activity
summed over the year is thus shown.

Plates 8 and 9. Distribution of Selected Commer-
cial Groundfish Species. The NMFS Northeast Fisheries
Center has conducted annual standardized ground fish

surveys since 1963. The data presented here have been
selected for years when a single gear type was used and
a standard sample size taken. Fall cruises 1964-1974
were analyzed, but the spring cruises only include 1968-
1972. The survey is conducted within survey areas that
have been defined by sediment type and depth. The
number of replicate tows taken within each area is
roughly proportional to its size. In this report each sur-
vey area has been regarded as a statistical unit. The aver-
age relative abundance of the following eleven species
is shown for the time periods studied: cod, haddock, pol-
lock, whiting, red hake, American dab, yellowtail floun-
der, blackback flounder, gray sole, butterfish and scup.

Plate 10. Known Spawning Grounds. Some spe-
cies spawn principally or entirely in specific locations.
This chart is a compilation of those areas that are known
to produce large quantities of eggs of the species indi-
cated. Eggs of other important species are found dis-
persed over larger areas of the Bank, and no attempt has
been made to show these. It may be assumed that im-
portant sites for some area-specific spawners are not
shown. The International Commission for the Northwest
Atlantic Fisheries (ICNAF) Areas A and B have been
designated through international agreement for protec-
tion from fishing with certain kinds of gear because of
their known value as spawning grounds. As may be
seen, however, important spawning grounds lie outside
these two areas.

Plate 11. Distribution of Benthos. This informa-
tion is taken from a 1961 report by Wigley (29). The
data were collected with a grab sampler and only animals
retained by a sieve with 1 mm. apertures were collected
and weighed when wet.

Plate 12. Distribution of Surface Sediments. The
data presented are from a 1973 report by Schlee (31).

Plate 13. Currents. The data presented are from
Bigelow (32) and show general patterns for surface cur-
rents only. More recent research has been reported by
Bumpus (33) which infers both bottom and surface drift
on Georges Bank. The results of this work have been
summarized by month. The returns of the drift bottles
by which the measurements were made, however, have
been too fragmentary to discern trends for the fall and
winter months. This more recent research is in general
agreement with the patterns shown on Plate 13, The sur-
face circulation suggests a large clockwise gyre, at least
during the spring and summer, and a slow southwesterly

drift.

The Potential for Oil and Gas on Georges
According to the U.S. Geological Survey (USGS)



there are at least ten structures on Georges that may
bear petroleum (30). Present USGS estimates are for a
50 percent chance of 900 million barrels of oil and 4.4
trillion cubic feet of gas and a 5 percent chance of 2.4
billion barrels of oil and 12.5 trillion cubic feet of gas.
It may be estimated that the former would require some
300 wells and 15 permanent platforms as opposed to 800
wells and 40 platforms if the higher estimates prove
correct. The assumed life of fields yielding the higher
estimate is 35 years.

It is possible that no oil or gas will be found on
Georges. However, to condemn the area a minimum of
30 wildcat wells must be drilled and if these show any
signs of promise 60 to 90 wells may be drilled before the
search is abandoned. An exploratory rig may, on an
average, drill four wells per year so we may expect to
see eight to twenty rig years of exploratory drilling even
if no exploitable resources are found. It is reasonable to
expect that five rigs will begin exploratory drilling within
a few months of the lease sale. If oil is found, explora-
tory rigs may continue to operate through the 1980’s.

The Fishery Resources of Georges Bank

Georges Bank is one of the most productive fish-
ing grounds in the world. Unlike petroleum resources, the

fish on Georges are a renewable resource that can pro-
vide high protein food indefinitely so long as man does
not so alter the environment that the fish cannot survive
or fishermen cannot catch them. Statistics for domestic
and foreign catches on Georges are gathered by ICNAF
and tabulated by the areas shown in Figure 1. Area 5z
was subdivided in 1968 and statistics for Georges Bank
alone (5ze) have been available since then (Figures 2 and
3).

It is important to recognize that all the commer-
cially important species on Georges Bank are presently
over exploited and that many have been overfished for
a decade or more. It is expected that in the near future
there will be United States jurisdiction over all fishery
resources within a wide zone, perhaps extending out 200
miles from the nation’s shoreline, When this takes place,
either through the Law of the Sea Conference or through
unilateral action by the United States, it is hoped that
meaningful measures will be taken to control fishing and
to permit the stocks to recover. It is difficult to assess the
potential maximum sustainable yield (MSY) the stocks
could produce each year if they were properly managed.
Some stocks fluctuate widely in abundance independent
of fishing pressure. Long term trends in water tempera-
tures also play an important role. Many species are on
Georges for only a portion of their lives or only at cer-
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tain seasons. However, a rough estimate of the MSY for
Georges Bank as a whole is 420,000 metric tons per year.
Estimates for the MSYs of some important species on
Georges are as follows (28):

cod 35,000 metric tons
haddock 50,000 metric tons
yellowtail 16,000 metric tons
whiting 80,000 metric tons
other flounder 15,000 metric tons
red hake 25,000 metric tons

Even more difficult than attempting to assess MSY
values is attempting to predict what the resources would
be worth to domestic fishermen if they harvested the
total catch, an event that is highly unlikely in the fore-
seeable future even with passage of a 200 mile national
resource zone or its equivalent. World fish markets fluc-
tuate widely and the impacts of a growing world food
shortage may only be guessed. However, based upon cal-
culations made by Rorholm and Holmsen (34) for Area 5,
an estimate of the value in 1974 dollars for 420,000 metric
tons of fish, of which a large proportion would be species
that command a low price on domestic and world mar-
kets, iv $142 million. It may be further estimated that

such landings could generate an annual total of $420
million in transactions of which $166 million would be
personal income.

Biological Characteristics of
Georges Bank Species

Table 1 summarizes the migratory behavior of the
principal species of commercial importance on Georges
Bank. A few populations including lemon sole and yel-
lowtail are continuous residents but most species under-
take significant migrations on and off the Bank. Migra-
tions appear to be triggered principally by temperature
but the distribution of fish is also greatly influenced by
the distribution of their foods and in some cases by
spawning behavior. Wigley (13) has noted that ground-
fish are especially abundant where macrobenthic inverte-
brates, a major source of food, are abundant. Benthos, in
turn, vary in abundance according to sediment type.

The feeding habits of most fish species are catho-
lic. There is little specificity in the feeding of larvae, and
the larvae of most species living near the surface depend
upon copepods, minute crustaceans, diatoms and eggs
and larvae of other species. When the larvae metamor-
phose into juveniles, feeding behavior becomes more
specific but the range of potential foods remains great.

800

[ M OTHER COUNTRIES
| [J UNITED STATES

7001

600

500

400+

300

200

THOUSANDS OF METRIC TONS

100

57 58 59 60 6 62 63 64 65 66 67 68 69 70 7l T2 73
YEAR

Total landings of all species from ICNAF area 5z showing percentage

landed by the L5,

69 70 71

YEAR

Total landings of all species from ICNAF
area 5ze (Georges Bank) showing per-
centage landed by the U.S.

72 73

Figure 3.



luvinile and mature fish may be divided into three broad
feeding categories: plankton feeders, bottom feeders and
fish paters. Many species, however, do not feed entirely
within ene of the three categories,

Georges Bank is a major spawning ground for
many commerctally valuable species, most importantly
haddock, cod, pollock, whiting, red hake, cusk, Ameri-
can dab, vellowtail Alounder, grey sole, sea herring and
sea scallop. Six of these species spawn in the late winter
and spring: five spawn in the summer and fall. All of
these eleven species spawn at the bottom, bul the larvae
and, with the exception of herring, the eggs of these
npecies drift passively in the upper water layers for a
considerable period, gencrally two to three months.
Swmmary  information on the characteristics of eggs,
larvae and juveniles of Georges Bank species are pre-
sented in Tables 2 and 3.

Fish and shellfish are most vulnerable to pollutants
and adverse environmental conditions as eggs and larvae,
The size of a year class (fish or shellfish spawned in a
piven vear) is usually determined by the numbers that
survive through the planktonic stages. The factors that
determine the Failure or success of a year class are poorly
understood though it is known that water temperatures
play a critical role. Clearly, predation and the availability
of food shortly after hatching are also of the greatest
Importance, Species such as cod and herring spawn in
apecific areas, but several other species including yellow-
tail flounder, American dab, whiting, red hake and
mackerel spawn over a wide area for a relatively long
period of lime.

To counteract the many dangers that beset eggs
and larvae, most species produce enormous quantities of
eges. The year lo year variability in success of year
classes varies among species. On Georges Bank several
important fisheries, most notably those for herring and
haddock, are frequently dependent for many years at a
time upon a single successful vear class.

A study of the interrelationships between water
currents and spawning on Georges Bank by Colton and
Temple (?) has provided convincing evidence that
most of the EERS and larvae pruduceﬂ on the Bank are
carried oHshore by currents where they cannot survive
(See Plate 13). With the exception of midsummer, the
drift of surface water on the Bank iz offshore toward a
band of northeasterly moving water. Colton and Temple
concluded that egg production of the species that spawn
on Georges is always sufficient to produce a strong year
class but that because of the trend in surface currents,
sufficient numbers survive to produce strong year classes
only when unusual hydrographic conditions keep the
larvae on the Bank until they metamorphose into ju-
veniles,

The production of oil on Georges Bank could
pose severe threats to eggs and larvae. It has been reported
by several investigators that larvae appear to be 10-100
times more sensitive to oil than adults and that larvae
are more sensilive than eggs. Typical lethal concentra-
tions of spluble aromatic derivatives are 0.1-1 ppm bul
lower concentrations may result in death over a long
time period (35).

Eggs and larvae are also vulnerable because they
are planktonic and incapable of avoiding a polluted area
and more importantly, because they are concentrated at
the surface where the oil will be found in its highest con-
centration. One problem in attempting to assess the po-
lential impact of oil spills or the chronic levels of concen-
tration produced under the normal operation of oil pro-
duction is that we do not vet know the type of il that is
in question. The toxicity of the various kinds of oil that
may be present varies widely.

Methods of Fishing on Georges Bank

Domesiic Fisheries

The great majority of the fish caught on Georges
by domestic fishermen are captured by trawlers; the pro-
portion was 93% in 1974. Lobsters are taken by trawlers
and with lobster traps, Scallops are harvested with a
scallop dredge. Each kind of gear has its own character-
istics and is best suited to specific species and bottom
types; each will have its own particular kinds of interac-
tions and problems with activities related to gas and pe-
troleum development on the Bank.

The trawler fishery: An otter trawl is a Funnel
shaped net that is towed over the sea Aoor behind a fish-
ing vessel. The net is held open by two otter boards, or
“doors”, that are rigged ahead of the net on the towing
warps in such a way that they shear sideways when
pulled through the water. The leading bottomn edge of
the net is weighted and the upper lip is buoyed up with
foats. The catch accumulates at the end of the funnel in
what is known as the “cod end”. Similar gear that fishes
above the bottom, known as mid water, or pelagic trawls,
is widely used by foreign trawlers but rarely by domes-
tic vessels, When towing, the manecuverability of the
vessel is much impaired,

Domestic trawlers that fish on Georges are pri-
marily between 65 and 110 feet in length and powered
by engines that deliver 300 to 700 horsepower, These
vessels use doors that measure up to 12 x 8 feet and fre-
quently weigh more than 1,200 pounds apiece. When
lishing, the distance between doors is usually less than
200 feet and the headrope is seldom over 30 feet, and

usually only 10 feet above the bottom. To enable fishing
on rough bottom various kinds of rollers may be placed
on the footrope. In recent years, as overfishing on
Ceorges has become increasingly severe, there has been
a triend for trawlers to work deeper and rougher bottoms
that were seldom or never fished by trawlers in the past.

The domestic trawlers that fish on Georges are
commonly manned by six to ten men. Fishing trips usu-
ally last four to seven days depending on the success of
fishing, the weather and the distance of the fishing
grounds from home port, The majority of domestic
trawlers that fish on Georges are from New Bedford,
Gloucester, Boston, Provincetown, Poinl Judith and
Newport.

The fishing success of any trawler is In large part
dependent upon the knowledge its skipper has of the
bottom. The nel can be easily lom or lost on wrecks,
rocks or other obstructions of the sea floor. At the same
time, some of the best Hshing is Found on rough bottom
and in the vicinity of large obstructions. Through slow
trial and error hshermen have learned the exact location
of “hangs" and how to maneuver the net around them.
The course that fishermen follow in navigating a known
path that Is clear of obstructions is called a “tow™.
Trawlermen are greatly concerned that petroleum ex-
ploration and development will cause significant losses
in trawler ground. The development of petroleum re-
serves in the North Sea under environmental and fishing
conditions similar to those on Georges Bank has clearly
shown that debris on the sea floor left by the oil industry
is a major problem for trawlers. Gear is damaged or lost
to the fishery. The placement of a rig in trawling
grounds can also have severe effects an trawler fisherles
and the routing of pipelines through trawling grounds
are a similar concern, Moving the position of a rig as lit-
tle as a quarter of a mile may save a particularly produc-
tive tow. Special efforts to bury pipelines or otherwise
make them sale from the impact of trawler doors would
minimize thelr impact upon a trawler ground. Similarly,
capped wells, valves in pipelines and the like should not
be permitted to pose additional threats to towed fishing
gear. This mav be pccomplished by placing shrouds over
these protrugions. Where trawling is to be prohibited the
exacl locations of closed areas should be settled in con-
sultation with fishermen, Much can be done to impress
upon those working on rigs and supply vessels that
every cffort must be made to minimize the amount of
debris on the seafloor.

The seq scallop fishery: Sea scallops are taken in-
cidentally by trawlers but the directed domestic fishery
is conducted with scallop dredges. These are large, rec-
tangular steel frames up to 16 feet wide and 14-16 inches
high, that are attached to a bag made of metal rings.

Since scallops live on the surface of the seafloor, no blade
is needed to dig into the bottom. Scallop dredges weigh
up to 1% tons and a single large vessel frequently tows
two dredges simultaneously. Scallopers are commonly 70
to 90 feet in length and crewed by six to eleven men. The
principal port for domestic scallopers is New Bedford.
Since scallop dredges are towed in a manner similar to
otter trawls, the two fisheries have similar operational
characteristics. Though a scallop dredge is far more
rugged than a net, large obstructions must be avoided.
The damages that scallop dredges could cause to pipe-
lines, valves, well heads and the like are potentially
greater than those that could be caused by domestic
trawlers. The problems involved in loss of good fishing
grounds due to the placement of rigs, pipelines, well
head leads etc. are similar to those described for the
trawler fisheries,

The longline fishery: Longlines, as the name sug-
gests, are single lines, several miles long, to which lead-
ers, each armed with a single hook, are attached. Long-
lines may be set over the bottom for groundfish or at the
surface, primarily for swordfish. Longlines are marked at
the surface by buoys and bottom tending longlines are
weighted and held in place by anchors. Groundfishing
with longlines enables fishermen to work rough bottom
where trawlers cannot operate. Bottom tending longlines
are frequently 10 to 12 miles long and fish several thou-
sand hooks each. Surface longlines are not anchored,
may be 35 miles long, and may drift 30 miles or more in
a single night, Bottom obstructions related to the petro-
leum industry would have a negligible effect upon long-
line fisheries unless the vessels were preempted from
grounds by safety zones or petroleum related activities,

The principal port for bottom longliners that fish
near or on Georges is Chatham, The vessels in this fish-
ery are usually 40 to 50 feet in length and manned by
two to three men. Surface longlines are usually operated
From vessels in the 60 to B0 Foot class,

The pot fishery: Lobsters and crabs are taken in
pots along the southern edge of Georges Bank, Pols are
commonly 48 x 24 x 15 inches in size and may be con-
structed from a variety of materials. Strings, or trawls, of
pots frequently numbering 100 pots on a single line are
set along the bottom. The ends of a pot trawl are marked
at the surface with buoys and flags. Though a “fixed
gear” when fishing, pols are frequently dragged along
the bottom when they are hauled. The presence of pipe-
lines, well heads etc. on the seafloor could therefore
cause a pot trawl to be entangled as it was hauled in.

Offshore lobster pot vessels are commonly in the
55 to 80 foot range and manned by three to six men. Im-
portant ports for this fishery range from Boston to New
Jersey.



Foreign Fisheries

As may be seen in Figure 3, foreign fishermen
have in recent years taken the lion’s share of the catches
from Georges Bank. Foreign trawlers tend to be larger
and more powerful than domestic trawlers; they may be
up to 400 feet in length and powered by 3,000 horse-
power or more. Foreign bottom trawls are also larger
and the doors are heavier reaching a weight of some 2/
tons apiece. Though foreign bottom tending gear has
been excluded from much of the Georges Bank area, the
potential damage foreign trawlers could cause to pipe-
lines, well heads etc. on the seafloor should be of great
concern. Foreign trawlers operating pelagic trawls that
fish above the bottom still fish on Georges in great num-
bers. Some trawls are towed between two vessels. The
density of vessels in a given area may be very great at
certain times and the sheer numbers of vessels could sig-
nificantly influence the operation of petroleum related
activities. Foreign fishermen operate a great variety of
gear including all those described for domestic fisheries
except pots.

Interrelationships Among Fishery Resources,
Fishing and Petroleum Development

It should be apparent even from this brief dis-
cussion that the information available at present to
evaluate potential problems on Georges Bank is not ade-
quate. For example, multiple species population dynam-
ics, trophic dynamics within the food chain and the in-
terrelationships between individual species and variables
in the physical environment are poorly understood. Nat-
ural cause of fluctuations in the abundance of popula-
tions are little known; we still cannot confidently explain
why some year classes are more successful than others.
The effects of fishing as opposed to environmental
changes on the abundance of a stock are known for only
a few species. The lethal levels of petroleum pollutants
upon some species of fish and shellfish are known but
sublethal effects are largely unknown.

Despite these problems we do know enough to
effectively manage fisheries so long as the political and
social problems involved can be solved. However, the
potential conflicts caused by petroleum exploration and
development now add a new unknown and potential

threat to this highly productive and valuable area. The.

two major issues between petroleum development and
fisheries appear at this time to be (1) the potential for
catastrophic kills of eggs and/or larvae if a spill takes
place in the wrong place at the wrong time and (2) the
problem of loss of fishing ground due to debris on the
sea floor and the preemption of fishing in the immediate

vicinity of rigs and possibly of pipelines. The latter
problem is considered the major issue in the North Sea
at present and can be greatly eased if representatives
from the two industries discuss conflicts and work out
methods of compensating fishermen for lost gear. These
discussions should take place both during the planning
and the operation of petroleum related activities on the
Bank. Experience in the North Sea and elsewhere indi-
cates that the problem of physical damages to oil related
operations by fishing operations are relatively minor.
The greatest concern is that towed gear could damage or
rupture exposed pipelines on the sea floor. Political and
economic problems stemming from disagreements and ill
feeling between the two industries can, however, be
costly to both industries. Again, good planning and com-
munications would do much to soften these problems.

It is not possible at this time to rate the relative
value or vulnerability of individual lease tracts. The in-
formation presented here may be used to identify larger
areas of concern. Any proposal to place rigs in or near
known important spawning grounds should be viewed
with great care and only permitted if the total spawning
ground is large and stringent measures are taken to pre-
vent spills. The placement of rigs, pipelines and the like
in areas recognized as prime trawling and/or scalloping
grounds should be permitted only after consultation
with fishermen, It may be desirable to make minor shifts
in structure locations to prevent the loss of prime tows.
The utmost efforts should be made to control the amount
of debris on all trawling and scallop grounds. Potential
conflicts with foreign fishing fleets may be expected in
areas where fishing activity is known to be most intense
and this should also be carefully considered during the
planning of petroleum related activities. Large foreign
vessels using large heavy doors have a greater potential
than domestic vessels for damaging pipelines. The dan-
ger of damage to pipelines could be minimized if studies
were made on possible protective coatings for pipelines,
the design of trawl doors and the possibility of installing
clutches on the winches of large trawlers that would
allow slippage if the fishing gear became snagged. No
attempt has been made here to discuss environmental
problems other than those directly related to fisheries
that must also be given careful consideration; these are
beyond the scope of this study.
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Table 1. Migratory Behavior of
Principal Georges Bank Species

Species
BONY FISHES

Argentine
(Argentinn silus)

Bluefish
(Momotonnis 2altatrix)

Butterfish

{Paronotus tiacanthus)

Cunner
{Tautogolabris
adspersis)

Flounders and Soles
Dab, American
(Hippuglossvides
platessnides)

Flounder,

Fourspotted
(Paralicthys

ablonga)

Flounder,
Summer (Fluke)
{Paralicthya
dAevitaties)

Flounder,
Windowpane
(Sand Flounder)
(Scophthalmus
qiiosis)

Flounder, Winter
(Blackback.
Lemon Sole)
(Pzewdo-
plewrenectes
AMETICEnLS)

Flounder, Witch
(Gray Sole)
Gluptocephalus
cynoglozsis)

Flounder,
Yellowtail
{Limanda
ferrugines)

Halibut
(Hippoglossus
hippoglussus)

Gooselish, American
{Lophius americanus)

Hakes and Cads
Cod
{Gailws mrorfisie)

Cusk

{Brasme brosme)

Migration Characleristics

na infarmation

juveniles move south in late Fall; adults
migrate Inshore/offshore;* adults ar-
rive inshore southern N.E. in May (12-
158°C) and depart In fall; spawn off-
shore (2)

Close inshore in Southern NE. coastal
waters in mid-April, plentiful al elbow
af Cape Cod by July; leave in late fall
lor edge of continental shelf (1)

year-round resident but “hibernates"”
iny erevices [n winler (2)

relatively stationary; possible slight in-
shore migration In winter (1)

no information

move inshore to coastal waters in som-
mer; move offshore in winter (2)

Year-round resident, no evidence of in-
shore/oifehore migrations by adults;
individual adults may wander consid-
crable distances (1)

Georges Bank stock non-migratory:
slight movement offshore in winter; in-
chore stocks distinct (2)

no seasonal migrations evident (1)

stationary species; prefer sand bottom,
A0-100 m; distinct localized population
on Georges Bank (2)

complicated migrations from hank to
bank and on banks related to spawning
and food supply (2)

Goosefish tend to move affthore in
Tuly and inshore in Oct (1)

separate Georges Bank stock; 2 major
mavements:
1. spawning movements: [ocalized

2. spasanal movements: slight in-
shore/offshore for Georges Bank
stock (2)

o evidence of seasonal migrations (1)

Species
Haddock

{ Malamogrommms
gialefins)

Hake, Red

{Uroplueis chuss)

Hake, Hilver
(Whiting)
Metliice s
ilingnrin)

Hake, White
(Uroplgeis
Ternin)

Pollock
(Pallachiin
piranul

Rockling
(Four-beardesd)
{Enclrelyopis
elimbirina)

Harrings
Alewile
(Pomolokis
paestdaluirengis)
(Aloga
prapinilalonkengns)

Herting, Sea
(Clupea
harangus)

Mackorely
Mackerel,
Atlantle
(Seomber
seanilirng)

Tuna, Kuelin
(THunnns
iy

Foul, Ocean
{Macrozonrces
mrerienmnis)

Redfish (Ocean Merch
Roasefinh)
(Selrastis rariiin)

Hand Launce
(Ammodyles
mtericanns)

Saury {Meodlefivh)
(Seamberesos panrin)

Sculpin, Longhorn
{Myoxoceplalis
actodecimupinusns |

Beup (Morgy)
[Stensatontias
ehrysops)

Migration Characteristics

limited seasonal migrations to and from
spawning grounds; same move south
to Cape Cod in winter; profer broken
bottom, 10-450 m (2)

move into shoal water to spawn in
spring; prefer soft bottom up to 1000
m (2)

shoal inchore water In spring; presence
offshore in lale autumn and winter re-
Jated to temperature

see Hed Hake

seasonal movements to and from
spawning grounds; present all year on
Georges; especially abundant in winles

(1)
generally year-round resicdents (1)

epawn in freshwater streams in spring;
adults return affshore In summer

some migrate south and Inshore from
Ceorges in winter ()3 spawn on
Georges in Fall

along edge of continental shelf in win-
ter; inshore in summer (2)

seasonal northesouth migrations; move
north along East Coast of US, May-
October; juveniles move offshore In
October-Movember and winter in Gulf
Siream and Sargasso Sea. Transatlantic
migrations observed [2)

no extensive migrations; congregate
aver rocky grounds during and after
spawning (late summer to early win-
ter); disperse to smooth bottom in
midwinter; also some zeasonal move-
ment to deep water in autumn and in-

shore in spring (1)

apparent scasonal verbical mi
{descend to bottom in summer) but no
ovidence of horizontal migratlons (1)

piobably a Georges Bank resident
though extensive wanderings have been
noted (2) (1)

eceanic, schooling: ne record of migra-
tory patterns (1)

Some migrafion to offshore waters in
summer from shallow, enclosed areas
(2

migrate offshore to #2-137 m In fall;
return to coastal waters in spring (2)

Species

Sea Robin, Commaon
{Prionotis corolinie)

Swordfish
{Xiphias gladins)

Whiting, King
(Kingflish)
(Menticiveliiis
anrtilia)

Wolkfish
{Anarhichae fuprsz)

Migratian Characteristics

seasonal  inshore/offshore  migration:
move offihere to warmer waters in Fall
and return Inshore in late spring or
sumimer (1)

move north from open pcean to Georges
Bank in late May-June; leave by last
week of Qotaber (1)

move inshore in summer. offshore In
fall and winter (1)

non-migratory; sesident on Georges
Bank (1)

CARTILAGINOUS FISHES

Daglish, Spiny
{Suialics neanthims)

Skata, Little
{Rupn eringeen)

SHELLFISH

Crab; Rock
{Cruncer frrormbns)
(C. borealis)

Lobster (Crorges
Bank stock)
(Homarus
mmericans)

Scallop, Sea
{Placopecten
irtagellanicus)

Squid
{Lalizgo paelal)

seasional  nshorefoffshore  migration;
move onte Georges Bank in March-
April and leave In late Fall (2)

slight offshore movement to decper
waler in winter (2)

little intormation: limited seasonal in-
shore/offshore movements (2)

evidenee for seasonal inshore/offshore
patterns (lnshore In spring and early
summer) (2}

no  predictable movements; Inhabit
sand or silty-sand bottoms up to 200
m (2)

seasonal north/south movements; move
affshore to edge of continental shelf in
winter and inshore in spring (3)

* Nate: the term “offshore” as used in this table includes Georges

Bank



Table 2. Spawning Behavior of Principal Georges Bank Species

Species

BONY FISHES
Argentine

Bluefish

Butterfish

Cutiner

Flounders and
Soles
Dab,
American®
{Plaice)

Fleunder
Fourepotted® )

Fleunder,
Summer* 7]
Fluke

Flounder,
Windowpane*

{Sand founder)

Flounder,
Winter*
{(Blackback)

Flounder,
Witch®
(Gray Sole)

Flounder,
Yellowtail®

Flalibut={1)

Principal N.E.
Spawning Locations

Some spawning on
Gearges

Oifshore south of
Cape Cod; 18m o
Cop. Shelf edge; (2)

nearshore (mininum
15°C) (2)s

No evidence af spawn-
Ing on Georges Bank

Extuaries; shallow
coastal watérs (2);
no evidence of Georges
Bank spawning (1)

inshore and offshore
banks (incl. Georges)
to 50 fm; epawning
over lorge area (2)
bottom spawner (7)

no information

On bottom in deep
water—nrvar 19°C (2)

In Gulf of Maine some
spawning occurs in
Mass, Bay, Casco Bay,
Minas Channel, &
perhaps at heads of
warmer & shoaler
bays between Casco
Bay & Gramnd Manan
(1)

48-73 m; 5°C (2)

SW Gulf of Me. [1)
and Georges Bank (2),
(7

batlom spawner (7)

sand bottom; over
large area incl. G.
Mank (2)

on bottom in definite
spawning grounds—
up to 500 fathoms (1)

Spawoning Dates Eggs (a)

May-June (2)

June=July; peak
in July (38)

May-Aug. (1)

Fobi-May (36)

May-mid-july
(1)

Early Sept.—ofl
Southern Mew

England (2)
April-luly (36)

March-June (38)

March-Juno (36}

March-lune (34)
Peak in mid-
May (1)

Jan=June; peak
in Mar-May (2)

large 3.5 mm: float
in deep water (1)

Pelagic; 2-1.20 mm:
48 hour incubation
al20%C (2)

Melagic; buoyvant
0.7-0.8 mm; 2day
Icubation ot 18°C
4]

Pelagle: 751 mm)|
halch when 2012
i after 3-4 days

Pelagle: Baovani
1=t day incubaticn
2.5 mm (1) deift
near autiade ()

buoyant; 005108
by (1)

P'elapgic or nelr
surface; 1 pm) 3
dayw 1o hateh (2

Tramuparent, buoy-
ant; 1-2 mm; uboul
& day Tnculration
atsl-5e"F (1)

adhere o ballom in
clusbers ) T4 AY pm|
1518 day Incubation
(2)

Palaggle ) Bvieryani
neay durfade 141 28
mmy 78 day indu.
batlon (1)

Pelagic: buoyani
A1 mmy B lays 1o
hateh b 10°C; deity
near surfage (7)

Felagic: buoyani
drift Iy Jo-2p
Farhioos g 16 day
Incubation al 43°1
3B mm (I}

Lirvae (b)

7.5 mun on hatching
(1) yolk sac absorbed
ab 12 mm (1)

P'elagic: 2.0:2.2 mm
on hatching (2)

frelugle: ¥ mim al
hatching (1)

Pelugle (2)

Pelagie s detid until
melarmurphosis
3=l oo ) 11}

A mondhn o meta-
pisp el 1]

'elagtes 3 mm
swhirn hata bed (2)

Pelagle (26) Rapid
devalopment; 1-2
e dis eomplite
e migration (1)

miwed plankionc-
beirthiv, & mm at
hatehing: 506 mm
I 2% days, mota-
ineiphidss in 53
days (1)

Pelagic, 4.9 mm an
Iatebiling, deift ug
v &eo months (1)

Ielagle: 20:3.8 mm
on hatching (1)

e itnoyphosiy al
14 i (1)

Pelagic: 105 mm or
barger an hatehing
11

Tuveniles (b)

Fast-growing: 35-42
cm in ong year {2)

mature in 2 years:
reach 120 mm in one
year; Fry often asso-
:i?h.vd with jellyfish
(1

mature in 2 years;
2% inches in ono
Vear

seeks battom upon
mitamorphosis;

3 inches after one
year (1)

take to bottom on
metamorphosis (1)

15-18 cm in one

year (2)

Premersal (36) 442"
long at 2 years (1)

mature in 3 years
4-6" in one year (2)

seek bottom when
40-50 mm long (1)

B-11 cm in ope
year; seek botiom
when 14 mm (2)

about 4 in one
year (1)

Spoctes

Cooanefisli,
Amerlgan®

Hakes anid Caoils

Coxl®

Cuuk*

Haddodk®

Hake, Red™

Hake, Silver®
{(Whiting)

mhfl
White* (t)

Pollock®

Ko HIHI.
Fourbeadiled

Herrings
Aewile

Herring. Sea®

Principal N.E

Spatming Locations

I shoal & doep water
thiroughoul geographi
range (1)

ottshare incdluding
Coearges Bank in well-
delined areas, 40-60

m (&)

Liatiism spavmer (7)

Cinieges Bank
hottom spawner (7)

ME part of Georges
Bank just east of
Cirorgeds shoals—1000
m' arcaj 30100
fathoms; broken
pround (1) Great
South Channel well-
defimed areas (2)
bottom spawner (7)

North and South of
Capie Cod; incl,
Ceorges Bank (South
Channel) (25)

5L Gearges Bank in
85209 m especially on
north slope (4)
bottom spawner (7)

See Red Hake

bottom spawner (7);
6-8°C: 27-90 m: well
defined arcas (2)

All wroutel peripheral
belt of Gult of Maine
i)

Anadromous; streams,
voartal ponds

on gravel bottom in
llgh current; esp. NUE:
Cenrges Bank in well
defined areas (2,23.6);
gprounds on Georges
ank assoviated with
sanid waves (23)

Spawning Dates Eggs (a)

May-Sept. {36)

lan.-June-on
Georges Bank
(35)

March-Tune (3a)

Feb,-June (36);
peak in Mar.-

April (2); bemp
dependent (12)

May-Aug, (36)

May-Oct. (36};
peak in June (4)

May-Aug. (7]
(36)

Oct -March (38)

Apri-June (38);
eggs most abun-
dant in waters
of 9-10°C (1)

April (1)

Sepl.-MNov. (36)
e=a dday spawn-
ing period (10)

In egg veils near
surface; individual
eggs 1.61-1.84 mm
{1)

prolific; pelagic:
14-30 day incuba-
tion (2)

Pelagic; buayant,
1.3-1.5 mm (1)
drift near surface

(2}

Pelagic; 1.1-1.7 mm;
9-23 days to haitch
()

Pelagic; buoyant
63-97 mm (1)}
drift near surface
(z1)

Pelagic; in upper
om; incubation
Lime 48 hrs. (2):
about 1 mm (1)

Felagic, 9 day
incubation drift
near surface (2)

Buoyant, 0.66-0,98
mm (1)

Demersal (2); 6 di'f
incubation

Demersal; eggs
adhera 1o bottem
in sheets (2} 10-15
day incubation
{16); egg sheets 1-2
¢m thick (17)

Larvae (k)

Felagic; 2.5-4.5 mm
long upon hatching:
yo'iﬁ absorbed

when &-8 mm

long (1)

Pelagic: 4 mm long
at hatching; fully
developed in 6-12
days

drift near surface;

4 mm on hatching;
yolk sac l.bmr'ueg

in one week (1)

Pelagic; 3-5 mm on
hatching; 6 week
larval phase con-
centrated near sur-
tace;: then fry seek
boltom (1)

Pelagic; 2 mm al
hatching: drift at
or near surface
several months (1);
metamorphose at 40
mm (2-2 mos.) (2)

Pelagic; 2.8 mm on
hatching; meta-
morphose at 20-35
mm (2-3 mos.) (2)

not yet positively
identified

Pelagic; 4.5 mm al
hatching: meta-
morphose at 20-25

mm (2 mos.) (2)

Pelagic (38] shghtly
over 2 mm when
newly hatched; volk
absorbed al about
3.6 mm (1}

no information

Pelagic: concentrated
near surface for 5-8
maos. Some vertical
migration; 5-& mmu
at hatching (1):
newly hatched larvae
may remain (lose

to sea floor (18 in
17); largest con-
centrations on M.E.
slopes of Ceorges
Bank (18)

Tuveniles (1)

Seek bottam after
reaching about 50
mm; 2%2-2" by
onget of lrat win:
ter; mature when
reach aboul 30
i1}

12-20 em long by
firat autumn | seel
Lo ttom al 4 cm (2]

drlft at surface
until 2% (1)

31 em In 2 yemrs (8)
fry associated with
ellyfish (11

seok battom #t 847

200 mom I think yiead
(1) often e bin i

r-lilw manile cavidy
=)

14=10 cm Iy e gass
(2) take bie gt
walve In lied sebuies
(1l

192 nlm In I-THP'-I

Temain nrad

f:'n]l about 3 Iﬂx
1

Pelagic for » few
meonthe, then an
Eottom whon s
o length of about 3°
i)

teturn to salt Wil
by autumn when
2-4" (1)

4" in one year (1)



Species

Mackerels
Mackerel,
Atlantic*

Tuna, Bluefin

Pout, Ocean* (2)

Redfish*

Sand Launce*(?)

Saury (Needlefish)

Sculpin, Longhorn*

Scup (Porgy)

Sea Robin,
Common*

Swordfish

Whiting, King
(Kingfish)

Wolffish*

Principal N.E.

Spawning Locations

no particular breeding
grounds; primarily
Chesapeake Bay but
also Georges Bank (1)

Mediterranean;
Gulf of Mexico;
Florida straits (2)

rocky grounds (2)

no special grounds;
deepwaters, Gulf of
Maine and offshore on
Banks (2) 30-50
fathoms; esp. 50
fathom contour and
south channel of
Georges Bank (1)

Coastal and offshore
banks (1) on sandy
bottoms less than 27
m (2)

to 40° N; specific
areas not known (1)

On clean, hard bottom
substrates, in cavities;
(2) no particular depth
or locality sought (1)

Estuaries, bays, in-
shore, below Cape Cod
mainly (2)

mainly southern N.E.;
Eastern Georges Bank
probably its eastern
limit (1)

sub tropical Atlantic
basin 7 (1)

no evidence of N.E.
spawning (1)

Bays & Sounds;
mainly south of Cape
Cod (1)

Gulf of Maine; off-
shore Banks incl.
Georges (1)

Spawning Dates Eggs (a)

April-July; peak
in May-June (3)

Carried north
by Gulf Stream;
buoyant; about
1mm (2)

Sept.-Feb. (36)

hatch April-
Sept.; peak in
late June early
July (2)

Oct.-Mar. (36)

no information

Nov.-Feb., peak
in late Dec. &
Jan. (1)

May-Aug.; peak
in May-mid July
(2)

Tune-Sept.; peak
in July-Aug. (1)

no information

June-Aug. (1)

Nov.-Jan. (1)

Pelagic; drift
mainly shoaler than
5 fathom level; in-
cubation 150 hrs.

at 12°C; 50 hrs. at
21°C; 1-1.4 mm (1)

Demersal; gelatinous
masses in crevices
and among stones;
3%: month incuba-
tion; parents guard
eggs (2); 6-7 mm (1)

eggs develop and
hatch in oviduct of
mother (2)

Demersal; hatch
after 2 months (2)

drift near surface;
2.2 mm (1)

Demersal, strongly
adhesive; ripe eggs
are 0.85 mm in
diameter, swell when
they come in con-
tact with water (1)

Pelagic; .9-1 mm;
40 hrs. incubation
at 22°C (2) buoyant
(1)

buoyant 0.94-1.15
mm; 60 hr. incuba-
Hon at 72°F (1)

not identified;
probably buoyant (1)

no information

5.5-6 mm; stick in
clumps on bottom

in shoal water (1)
long incubation
period is probable (1)

Larvae (b)

Pelagic; 3.2 mm at
hatching (1)

Demersal; 30 mm
at hatching; hold to
bottom (2); larvae
are nearly adult in
form (1)

Pelagic; 6 mm at
birth; drift in
upper and inter-
mediate water
levels until 25-30
mm then seek
bottom or stay
pelagic

no information

no information

Hatch in no more
than 3 months;
Pelagic for about a
mo., then demersal

(2)

Pelagic; 2 mm at
hatching (2)

2.5-2.8 mm on
hatching (1)

no information

no information

12 mm at hatching;
lie on bottom for
several weeks (1)

Juveniles (b)

About 30 cm in one
year (2)

11.5-15 cm in one
year

descend to bottom in
early autumn (1);
mature at 8 weeks
(23-25 cm); slow
growing (2)

3-4" in one year (1)

no information

Demersal; Reach
5.6 cm in first year,
maturity reached in
third year (2)

100 mm in one year

(2)

resemble adults at
25-30 mm (1)

no information
4-6" by first win-
ter (1)

rapid growth first
summer (1)

Species

Principal N.E.
Spawning Locations

CARTILAGINOUS FISHES

Doglish, Spiny*(?)

Skate, Little*(?)

SHELLFISH
Crab, Rock*(f)

Lobster®
(Georges Bank
Stock)

Scallop, Sea*

Squid* ()

code:

offshore wintering
grounds in deep water

(2)

offshore banks; sandy
bottoms (2) 15 fathoms
(1)

Sand mud bottom to
500 m (2)

includes Georges Bank
(2)

little information but
less than 45 fathoms
(3)

(a)—aize dimensions refer to egg diameter

Spawning Dates Eggs (a)

gestation up to
2 years in
oviduct; born
Feb.-Mar. (26)

Nov.-Jan. and
June-July (2)

eggs laid and
tertilized in late
tall/winter (1)
spawning from
May-early June
(C. irroratus) &
July (C. borealis)
(3)

breed in sum-
mer; eggs hatch
following June/
July (2)

Georges Bank
last week in Sep-
tember, 8-11°C
(5)

June-Oct. (36)

ovoviviparous (2)

in cases which
adhere to substrate
(2); 6-9 months

to hatch (2)

hatch May-Aug. (2)

carried in female
until hatching (2)

Pelagic; little in-
formation (2)

no information

(b)—size dimensions refer to length

Larvae (b)

ovoviviparous (2)

9-10 cm on hatch-
ing (2)

30-40 days in
larval stage (2)

Pelagic; settle to
bottom in 2-3
weeks (2)

Pelagic; approx. 40
days to meta-
morphosis (2)

no information

Juveniles (b)

22-23 cm at birth
(2)

3-4 mos. to maturity;
16-26 cm after one
year; 9-10 cm on
hatching (2)

10 mm carapace
length in first year
(2)

15 mm carapace
length in one year (2)

20 mm in 2 seasons

)

increase of 1.8 cm/
month in mantle
length for first 4 mos.
(3)

*—known Georges Bank spawner
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PLATE 3 DOMESTIC FISHING ACTIVITY; DAYS FISHED [965-1974
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PLATE 5 PRINCIPAL DOMESTIC TRAWLING GROUNDS

i

et

I
4

;g - .:_-. g - .t -.:.: fi= v i R bel 1 e l'.| e " ol L < - .._ :: Ju ey n!-"j-:l"-'.. =
b _.-!-EE'. b (el I 6D i o 3 vl | ] sk R [ ) R T e g e gk N, SR e
H ' 1 68 ol 3L M [ |y o i, 158 | B (VSN = I » JE BR85S |

i

.1 : . 2

il

[5] LOBSTER GROUND |
—= _ . PRIME GHUL:]ID,ESFECIAL LY YELLOWTAIL
R N amr - ARy i W ol i\ n b el |
SRR AR - : e | N\ [£] PRIME GROUND, ESPECIALLY COD & HADPOCK
FLUKE & E‘JTTEHFISH GROUND

= AL % 1 A) . L5

[[] TNSHORE M|XED GROUNDFISH

i —i I H ﬁﬁ-__l_



PRINCIPAL DOMESTIC SCALLOP, LONGLINE AND POT GROUNDS
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FOREIGN FISHING ACTIVITY,

1974
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PLATE B SPRING DISTRIBUTION OF SELECTED COMMERCIAL SPECIES 1968-1972
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FALL DISTRIBUTION OF SELECTED COMMERCIAL SPECIES
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PLATE 10 KNOWN SPECIFIC SPAWNING GROUNDS
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DISTRIBUTION OF BENTHOS (WIGLEY, 1961)
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DISTRIBUTION OF SURFACE SEDIMENTS ( SCHLEE, 1973)
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PLATE 13 SURFACE CURRENTS
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Energy Program Publications

The following publications of the New England Regional
Commussion’s Energy Program are available upon re-
quest from the Energy Program Director, New Eng-
land Regional Commission, 53 State Street, Boston,
Massachusetts 02109.

Code No, Title and Date

76-1

76-2

76-3

To-2

75-3

75-4

75-5

75-b

73-7

75-8

75-9

741

74-2

74-3

74-4

74-5

74-6

74-7

74-8

Energy Flows in New England: Historical and
Projected, January, 1976

MNew England Power Pool: Analysis and Regu-
latory Implications, February, 1976

Fishing and Petroleum Interactions on Georges
Bank: Vol. I, Areas of Particular Interest to the
Industries, January, 1976

Caollected Staff Papers on OCS/Policy Consid-
erations/Reviews of Legislation, ele,

Electric Power Demand and Supply in New
England: A Review of Trends and Forecasts,
January, 1975

Analysis of the Impacts on New England of Re-
cent Energy Shortages and Price Increases; Jan-
uary, 1975

A conventional Energy Demand Projection for
Mew England, January, 1975

Annotated Index of Energy Facility Related
Statutes; February, 1975

Municipal Energy Facility Siting Regulations in
Mew England, April, 1975

Petroleum Development in New England: Eco-
nomic and Environmental Considerations, Oc-
tober, 1975; Summary Report; Main Report (3
volumes)

Decision Making For Energy Facilities in New
England: The Institutional and Legal Process,
O¢tober, 1975

Power Facility Siting Guidelines In New Eng-
land, October, 1975

Gas Industry Development in New England:
Analysis of Alternatives, October, 1875
Emergency Alr Quality Management for the
New England Region, January, 1974

Emergency Air Quality Management For the
New England Region, Seplember, 1974

New England Energy Management Information
System: New England Dependence on Oil and
Fuel Allocation, July, 1974

The Electric Rate Problem in New England,
May, 1974

Historical Data on New England’s Energy Re-
quirements, September, 1974

Supply and Demand Projections of New Eng-
land’s Energy Requirements, October, 1975
New England Energy Management Information
System: Base Peripd Analysis of Gasoline Dis-
tribution in New England, December; 1974
New England Energy Management Information
System: Climatic Determinants of Heating Oil
Demand, December, 1974

Mew England Energy Management Informa-
tion Systern: The Petroleum Distribution Net-
work for New England, December, 1974





