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Preface 

This report is a product of the New England Re­
gional Commission's Energy Research and Policy 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 New England. 
• Guidelines and a handbook for power plant siting. 
• Legal and Institutional project, 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 New 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 

Ru 11 rI im, n 
F rI rnl Co ilrlilll1nn 

Thomas P. Salmon 
Governor of Vermont 
State Cochairman 
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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 
] 00 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 th pounds of fish landed (the " hailed weight") and 
hi 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 obvious 
and th y have been compounded by such problems as a 
turnov r in the personnel responsible for making the in­
tervi w during the study period, and the reluctance of 
fi sh rm n to divulge the exact positions of their best 
{ishin pt. Despite these problems the data as pre­
scnt d h r are felt to be reasonably accurate. No more 
d tail d r urate data base exists from which domestic 

rt may be inferred. 
Plates 5 and 6. Principal Domestic Fishing 

Ground . h se charts show the prime grounds fished by 
dom li fl h rmen. They were compiled through inter­
vi w with (j hermen at several major New England 
port . It i important to realize that the areas mapped, 
ex pt wh r indicated, are the prime grounds. Virtually 
the wh I ank is fished as indicated on Plates 3 and 4. 

As th int nsHy of fishing effort on Georges has in­
cr as d nd tn bun dance of all the most commercially 
valuabl has declined, patterns of fishing have 
chang d . the last several years, as fish have be-
come m r( II a r ,there has been a trend in long line fish­
eries tow rel d per grounds, and in trawler fisheries 

toward d p r nd rougher bottom. Pot grounds would 
extend v r u Llr er area of the Bank if the intensity of 
trawler fi hin did not preclude them. Most fishermen 
know sp in ar as where at certain times they can ex­

d catches. It would not be possible to 
gather to Ih r nd map all these areas ; the grounds 
shown h r neralized and represent those areas 
commonly r niz d as the most important to the vari-
ous fish ri . 

Plate 7. reign Fishing Activity, 1974. This in-
formation w. mpiled from the monthly summaries of 
foreign v I b rvations gathered by the NMFS Law 
Enforc m nt nd Marine Mammal Protection Division. 
The data ar II ted during surveillance flights and are 
presented in th r ports on a chart as discrete areas of 
fishing a tivity with the number and nationality of ves­
sels workin in a h area noted. The chart presented 
here was drawn by overlaying the twelve monthly charts 
and addin t th r the total number of vessels working 
in each ar . h relative intensity of fishing activity 
summed ov r th year is thus shown. 

Plat sand 9. Distribution of Selected Commer­
cial Ground fi h p cies. The NMFS Northeast Fisheries 
Center ha ondu ted 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 wei.ghed 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) 1 



there are at least ten structures on Georges that may 
bear petroleum (30). Present USGS estimates are for a 
SO 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 
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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 impor tant to recognize that all the commer­
cially impor tant 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 with in 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 measur s will be taken to control fishing and 
to permit the sto ks to recover. It is difficult to assess the 
potential maximum sustainable yield (MSY) the stocks 
could produce a h year if they were properly managed. 
Some stocks flu tuate widely in abundance independent 
of fi shing pr ssur . 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 arc as fo llows (28) : 

cod 
haddock 
y \1 wtail 
whiting 

th r flounder 
r d hake 

35,000 metric tons 
SO ,000 metric tons 
16,000 metric tons 
SO,OOO metric tons 
15,000 metric tons 
25,000 metric tons 

Ev n m r difficult than attempting to assess MSY 
valu mpting to predict what the resources would 

domestic fishermen if they harvested the 

n event that is highly unlikely in the fore­
I rlllllf even with passage of a 200 mile national 

r 1I 7 n or its equivalent. World fish markets fluc­
lll, l wid Iy and the impacts of a growing world food 

h tlll~ m y only be guessed. However, based upon cal­
III. Ll n m d by Rorholm and Holmsen (34) for Area 5, 

lim. l' f the value in 1974 dollars for 420,000 metric 
fi h, f which a large proportion would be species 

I m. nd a low price on domestic and world mar­
k l I i $ 142 million. It may be further estimated that 
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such landings could generate an annual total of $420 
million in transactions of \:Yhich $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. 
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Figure 1. ICNAF statistical areas Figure 2. Tolol 1 '1<11r.)1I'1 "r , 1\ p ics fro m ICNAF area Sz showing percentage 
1 nd d y th · .. 

Figure 3. Total landings of all species from ICNAF 
area Sze (Georges Bank) showing per­
centage landed by the u.s. 



Juv nile and mature fish may be divided into three broad 
f ding categories: plankton feeders, bottom feeders and 
(j haters. Many species, however, do not feed entirely 
within one of the three categories. 

Georges Bank is a major spawning ground for 
m< ny commercially valuable species, most importantly 
haddock, cod, pollock, whiting, red hake, cusk, Ameri-

11. dab, yellowtail flounder, grey sole, sea herring and 
allop. Six of these species spawn in the late winter 

,lOd spring; five spawn in the summer and fall. All of 
I h eleven species spawn at the bottom, but the larvae 
,)nd, with the exception of herring, the eggs of these 
"P i s drift passively in the upper water layers for a 

11. iderable period, generally two to three months. 
ummary information on the characteristics of eggs, 

IMvae and juveniles of Georges Bank species are pre­
s nt d in Tables 2 and 3. 

Fish and shellfish are most vulnerable to pollutants 
,lOd adverse environmental conditions as eggs and larvae. 

h siz of a year class (fish or shellfish spawned in a 
)v 11. year) is usually determined by the numbers that 
urvive through the planktonic stages. The factors that 

d t rmine the failure or success of a year class are poorly 
und rs tood though it is known that water temperatures 

lay a critical role. Clearly, predation and the availability 
f food shortly after hatching are also of the greatest 

importance. Species such as cod and herring spawn in 
. p Wc areas, but several other species including yellow­
t il flounder, American dab, whiting, red hake and 
rna kerel spawn over a wide area for a relatively long 

riod of time. 
To counteract the many dangers that beset eggs 

nd larvae, most species produce enormous quantities of 
ggs. The year to year variability in success of year 
lasses 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 year class. 

A study of the interrelationships between water 
currents and spawning on Georges Bank by Colton and 
Temple (7) has provided convincing evidence that 
mos t of the eggs and larvae produced on the Bank are 
carried offshore by currents where they cannot survive 
(See Plate 13) . With the exception of midsummer, the 
drift of surface water on the Bank is 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 sensitive than eggs. Typical lethal concentra­
tions of soluble aromatic derivatives are 0.1-1 ppm but 

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

tential 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 yet know the type of oil that is 

in question. The toxicity of the various kinds of oil that 
may be present varies widely. 

Methods of Fishing on Georges Bank 

Domestic 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 floor 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 bottom edge of 
the net is weighted and the upper lip is buoyed up with 

floats. 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 maneuverability 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 
fishing, 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 foo trope. In recent years, as overfishing on 
Gorges has become increasingly severe, there has been 
a trend 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 las t four to seven days depending on the success of 
fi shing, the weather and the distance of the fishing 
grounds from home port. The majority of domestic 

(, 

trawl rs that fish on Georges are from New Bedford, 
GI u t r, Boston, Provincetown, Point Judith and 
N wport. 

h fi hing success of any trawler is in large part 
d p nd nt upon the knowledge its skipper has of the 
bolt m. Th net can be easily tom or lost on wrecks, 
rock r th r obstructions of the sea floor. At the same 
tim , m f the bes t fishing is found on rough bottom 
and in th vi inity of large obstructions. Through slow 
trial t nd rr r fi shermen have learned the exact location 
of "h 11. " and how to maneuver the net around them. 
Th that fi shermen follow in navigating a known 
path th I i lear of obstructions is called a "tow". 
Trawl fro n J.r greatly concerned that petroleum ex­
plorati n , nd d velopment will cause significant losses 
in trawl r r undo The development of petroleum re­
serv in th N rth Sea under environmental and fishing 
condition. simil r to those on Georges Bank has clearly 
shown th I cl bri 11. the sea floor left by the oil industry 

m for trawlers. Gear is damaged or lost 
he placement of a rig in trawling 

have severe effects on trawler fisheries 
f pipelines through trawling grounds 

are a simil r n ro . Moving the position of a rig as lit­
tle as a quart r f a mile may save a particularly produc­
tive tow . it I fforts to bury pipelines or otherwise 
make th m 'Jf from the impact of trawler doors would 
minimiz lh ir impact upon a trawler ground. Similarly, 
capped w II ', v Iv s in pipelines and the like should not 
be p rmilt d t se additional threats to towed fishing 
gear. Thi m V b accomplished by placing shrouds over 
these prolru i n,. Where trawling is to be prohibited the 
exact 10 ti ns f losed areas should be settled in con­
sultation wilh I h rmen. Much can be done to impress 
upon tho wring on rigs and supply vessels that 
every eff rt mu st be made to minimize the amount of 
debris on lh I\oor. 

Th (ll/op fishery: Sea scallops are taken in-
cidentally by trawl rs but the directed domestic fishery 
is conduct d with ca llop dredges. These are large, rec­
tangular s t I s up to 16 feet wide and 14-16 inches 
high, that ar II hed 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 11/2 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 80 foot class. 

The pot fishery: Lobsters and crabs are taken in 
pots along the southern edge of Georges Bank. Pots 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, pots 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. 

O ffshore 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. 3 



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 21/2 
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 opera tion 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 fi shing 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 ind ustries can, however, be 
costly to both industrie . Again, good planning and com­
munications would do much to soften these problems. 

It is not poss ible a t this time to rate the relative 
value or vuln rability of individual lease tracts. The in­
formation presented h re may be used to identify larger 
areas of concern. Any proposal to place rigs in or near 
known important pawning grounds should be viewed 
with great care and only permitted if the total spawning 
ground is larg and tringent measures are taken to pre­
vent spills. Th pJa m nt of rigs, pipelines and the like 
in areas re 0 niz d s prime trawling and/or scalloping 
grounds should b p rmitted only after consultation 
with fisherm n. It m y b desirable to make minor shifts 
in strllctur 10 ati n to prevent the loss of prime tows. 
The utmost eFf rt shou ld be made to control the amount 
of debris on all trawling and scallop grounds. Potential 
conflic ts with for i n fishing fleets may be expected in 
areas wher fi hin a tivity is known to be most intense 
and this sh uld als b arefully considered during the 
planning of p tr I um related activities. Large foreign 
vessels usin I r h avy doors have a greater potential 
than domesti v ss Is for damaging pipelines. The dan­
ger of damag t pip lines could be minimized if studies 
were mad on possibl protec tive coatings for pipelines, 
the design f tr wi d ors and the possibility of installing 
clutch s on th win h s of large trawlers that would 
allow slipp if th fishing gear became snagged. No 
attempt h b n made here to discuss environmental 
problems oth r than those directly related to fisheries 
that must al g b iv n careful consideration; these are 
beyond th f thi s study. 
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Table 1. Migratory Behavior of 

Principal Georges Bank Species 

Species 

BONY FISHES 

Argentine 
(Argentina silus) 

Bluefish 
(Pomotomus saltatrix) 

Butterfish 
(Po ronotus triacan thus) 

Cunner 
(Tautogolabru s 
adspersus) 

Flounders and Soles 
Dab, American 
(Hippoglossoides 
platessoides) 

Flounder, 
Fourspotted 
(Paralicthys 
oblongus) 

Flounder, 
Summer (Fluke) 
(Paralicthys 
dentatus) 

Flounder, 
Windowpa ne 
(Sand Flounder) 
(Scophthalmus 
aquosus) 

Flounder, Winter 
(Blackback, 
Lemon Sole) 
(Pseudo­
pleuronectes 
americanus) 

Flounder, Witch 
(Gray Sole) 
Glyptocephalus 
cynoglossus) 

Flounder, 
Yellowtail 
(Limanda 
ferruginea) 

Halibut 
(Hippoglossus 
hippoglossus) 

Goosefish, American 
(Lophius americanus) 

H akes and Cods 
Cod 
(Gadu s morhua) 

Cusk 
(Bro sme brosme) 

Migration Characteristics 

no information 

juveniles move south in late fall; adults 
migrate inshore/offshore;* adults ar­
rive inshore southern N .E. in May (lZ-
15°C) and depart in fall; spawn off­
shore (Z) 

Close inshore in Southern N.E. coastal 
w a ters in mid-April, plentiful at elbow 
of Cape Cod by July ; leave in late fall 
[or edge of continental shelf (1) 

year-round resident but "hibernates" 
in crevices in winter (Z) 

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

no information 

m ove inshore to coastal waters in sum­
m er; move offshore in winter (2) 

Yea r-round res ident, no evidence of in­
shore/offshore migrations by adults; 
individual adults may wander consid­
erable distances (1) 

Georges Bank stock non-migratory; 
slight movement offshore in winter; in­
shore stocks distinct (z) 

no seasonal migrations evident (1) 

stationary species; prefer sand bottom, 
40-100 m; distinct localized population 
on Georges Bank (z) 

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

Goosefish tend to move offshore in 
July and inshore in Oct. (1) 

separate Georges Bank stock; Z major 
movements : 

1. spawning movements : localized 
only 

Z. seasonal movements: slight in­
shore/ offshore for Georges Bank 
stock (2) 

no evidence of seasonal migra tions (1) 

Species 

H addock 
(M elnll ogrammus 
neg lefinus) 

Hake, Red 
(Urophycis chuss) 

[[ak , Si lver 
(Whiting) 
(Mc/lllcciu s 
bilincnris) 

Hak ,White 
(Urophycis 
tOllllis) 

Polio k 
(Pol/nc!lill s 
virc lI s) 

Rocklin 
(r ur-b ardcd) 
(CIIC/I ClyoPIiS 
cil1lur llls) 

Herrin 
Al wi 
(POIII O/OU IiS 
P CIII/O/rill ("I~IIS) 
(Alo n 
psc llrioh'"l'/lgIIS) 

H rrlng, iI 

(ellipel) 
/](lroIl8118) 

M ack r I 
Mack r I, 
AlJantl 
(Scolllucr 
scomuru ) 

Tuna, Sill ('1 
(T /ll l11l1n 
thy 111 III s) 

Pout, Ocean 
(Macrozoarccs 
americanus) 

Redfish (Ocean r rch, 
Rosefish) 
(S ebastes marirlll ) 

Sand Laun e 
(Am modytes 
americanus) 

Saury (Need I nsh) 
(Scomberesox SllI/ru S) 

Sculpin, Longhorn 
(Myo xocephnl1l9 
octodeci mspi 1105 119) 

Scup (Porgy) 
(Stenso tomns 
chrysops) 

Migration Characteristics 

limited seasonal migra tions to and from 
spawning grounds; some move south 
to Cape Cod in winter; prefer broken 
bottom, 10-450 m (Z) 

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

shoal inshore water in spring ; presence 
offshore in la te autumn and winter re­
lated to temperature 

see Red Hake 

seasonal movements to and from 
spawning grounds; present all year on 
Georges; especially abundant in winter 
(1) 

generally year-round residents (1) 

spawn in freshwa ter streams in spring; 
adults return offshore in summer 

some migrate south and inshore from 
Georges in winter (Z) ; spawn on 
Georges in fall 

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

seasonal north-south migrations; move 
north along East Coas t of u.s. May­
October; juveniles move offshore in 
October-November and winter in Gulf 
Stream and Sargasso Sea. Transatlantic 
migra tions observed (Z) 

no extensive migrations; congregate 
over rocky grounds during and after 
spawning (late summer to early win­
ter); disperse to smooth bottom in 
midwinter; also some seasonal move­
ment to deep water in autumn and in­
shore in spring (1) 

apparent seasonal vertical migration 
(descend to bottom in summer) but no 
evidence of horizontal migrations (1) 

probably a Georges Bank resident 
though extensive wanderings have been 
noted (Z) (1) 

oceanic, schooling; no record of migra­
tory patterns (1) 

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

migra te offshore to 8Z-137 m in fall; 
re turn to coastal waters in spring (2) 

Species 

Sea Robin, Common 
(Prionotus carolinll 5) 

Swordfish 
(Xiphias gladius) 

Whiting, King 
(Kingfish) 
(Menticirrhu s 
saxatilis) 

Wolffish 
(Anarhichas lupus) 

Migration Characteristics 

seasonal in shore/offshore migration ; 
move offshore to warmer waters in fall 
and return inshore in late spring or 
s ummer (1) 

move north fro m open ocean to Georges 
Bank in la te May-June; leave by last 
week of O ctober (1) 

move inshore in summer, offshore in 
fall a nd winter (1) 

non-migratory; resident on Georges 
Bank (1) 

CARTILAGINOUS FISHES 

Dogfish, Spiny 
(Squalus acanthias) 

Skate, Littl e 
(Raja erinacea) 

SHELLFISH 

Crab, Rock 
(Cancer irro ratus) 
(c. borealis) 

Lobster (Georges 
Bank stock) 
(Homarus 
americanus) 

Scallop,Sea 
(Placopecten 
magellanicus) 

Squid 
(Loligo paelei) 

seasona l inshore/offshore migration; 
move onto Georges Bank in March­
April and leave in late fall (z) 

sl ight offshore movement to deeper 
water in winter (2) 

little informa tion ; limited seasonal in­
shore/offshore movements (2) 

evidence for seasonal inshore/offshore 
patterns (inshore in spring and early 
summer) (2) 

no predictable movements; inhabit 
sand or silty-sand bottoms up to ZOO 
m (Z) 

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

* Note: the term "offshore" as used in this table includes Georges 
Bank 

5 



6 

Table 2. Spawning Behavior of Principal Georges Bank Species 

Species 

BONY FISHES 
Argentine 

Bluefish 

Butterfish 

Cunner 

Flounders and 
Soles 

Dab, 
American* 
(Plaice) 

Flounder 
Fours potted * (?) 

Flounder, 
Summer*(?) 
Fluke 

Flounder, 
Windowpane* 
(Sand flounder) 

Flounder, 
Winter* 
(Blackback) 

Flounder, 
Witch* 
(Gray Sole) 

Flounder, 
Yellowtail * 

Halibut*(?) 

Principal N.E. 
Spawning Locations 

Some spawning on 
Georges 

Offshore south of 
Ca pe Cod; 18m to 
Con. Shelf edge; (2) 

nearshore (minimum 
15 °C) (2); 
No evidence of spawn­
ing on Georges Bank 

Estuaries ; shallow 
coas tal waters (2); 
no evidence of Georges 
Bank spawning (1) 

inshore and offshore 
banks (inc!. Georges) 
to 50 fm ; spawning 
over large area (2) 
bottom spawner (7) 

no information 

On bottom in deep 
wa ter-near 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 & Grand Manan 
(1) 

46-73 m; 5°C (2) 

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

sand bottom; over 
large area inc!. G. 
Bank (2) 

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

Spawning Dates Eg,gs (a) 

May-June (2) 

June-July; pea k 
in July (36) 

May-Aug. (1) 

Feb.-Ma y (36) 

May-mid-Jul y 
(1) 

Early Sept.-o ff 
Southern New 
England (2) 

April-July (36) 

March-June (36) 

March-June (36) 

March-June (36) 
Peak in mid­
May (1) 

Jan .-June; pea k 
in Mar.-May (2) 

large 3.5 mm ; floa t 
in deep water (1) 

Pelagic; .9-1.20 mm; 
48 hour incubation 
a t 20°C (2) 

Pelagic; buoya nt 
0.7-0.8 mm; 2 day 
incuba tion at J aO 
(1) 

Pelagi ; .75- 1 mm ; 
ha tch when 2.0-2.2 
mm after 3-4 days 

Pe lagi ; buoy.!nt 
]1-14 day in t ub,lt lon; 
2.5 mm (1); drift 
near u r(, (2) 

buoya n t; 0.95 1.0 
mm (1) 

P lagic o r n 'M 

surfa ; I mm ; 
day t h.t h ( ) 

TranspJrcnt , buoy 
ant, 1-2 mm ; .Ill lilt 
8 da y in lIb,ll 1\ 

a t 51-56°1 ( I) 

, dh r t hottum In 
lu t r~; .7,\ .11, 11\11\ , 

J 5-lS d. y In ,,1,.\1 un 
(2) 

P la lli; Uti 'II\! : 
n ar <'UI ,III' I I . " 
mill ; 7 II d.IY nlll 
ba ti n ( t) 

P lagl t; buoY,IIII : 
drift In .' 
fath m'l; I ,I •• y 
incuh. tI n ,It 11"1 
3-3.S mm (I) 

Larvae (b) 

7.5 mm on ha tching 
(1) yolk sa absorbed 
a t 12 mm (1) 

P I, gi ; 2.0-2.2 mm 
n ha t hing (2) 

l' '1.11\1 ; 7 mm a t 
h;lt hlng (1) 

I' ·1.II\ll; drif t unti l 
nwt.lmOI'ph Gi 
( -I m ,.) ( I ) 

I mtlnth ~ t m ta­
l1\olph , I .. (L) 

1'(,1,1111 ; mm 
\ h'n h,lt hl'd (2) 

P,'I.IIII · ( 0) Rapid 
,h'wl pm 'n t, 1-2 
I1i h. to mpl te 
,. ,. 11116r.1I1on (1) 

1111 I,d 1'1,1nk tonic­
b,'l\ lh k; 3 mm a t 
h.lldllnl\; 506 mm 
In d.IY·. ; meta-
111()1J ho ... in 53 
I.IY (2) 

1',,1"1\1, ; .1.<) mm on 
h.ltl hlnll ; drif t up 
lu4 monlhs (]) 

1',' 1.11\1<; 2.0-3.5 mm 
un h.ltthing ( l) 
III t.lIllorphosis a t 
Jlmm(l) 

1'\.1,11:1 ; 13.5 mm or 
1.lI ll'r on hatchi ng 
(I) 

Juveniles (b) 

Fast-growing ; 35-42 
cm in one year (2) 

mature in 2 years; 
reach 120 mm in one 
year; fry often asso­
ciated with jellyfish 
(1) 

mature in 2 years; 
21/2 inches in one 
year 

seeks bottom upon 
metamorphosis; 
3 inches after one 
year (1) 

take to bottom on 
metamorphosis (1) 

15-18 cm in one 
year (2) 

Demersal (36) 41/2" 
long at 2 years (1) 

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

seek bottom when 
40-50 mm long (1) 

8-11 cm in one 
year; seek bottom 
when 14 mm (2) 

about 4" in one 
year (1) 

Species 

Goo fi sh, 
Ameri iln' 

Iiak 9 MId od·, 
dO. 

lI

'

_ lit-

II .HhJ(H k" 

11"1..<,, Sliv 'r 
(Wh tlnl:) 

I r,\k~', 
Whit •• (l) 

P II k' 

R kllnr., 
I urb ' . I'd d 

I I rrlns 
AI wlf 

Principal N .E. 
S"fltUIl;llg Loca tions 

In ·.h , I deep wa ter 
thr ughout geographi c 
1,InC (1) 

f(shore including 
corge Ba nk in well­

dt'fined areas, 40-60 
111 (2) 
bo tt om spawner (7) 

, orges Bil.nk 
bot tom spa wner (7) 

NC pa rt of Georges 
Bank just eas t of 

c rges shoa ls- 1600 
m" area ; 30-100 
fatho ms ; broken 
ground (1) Great 
So uth Channel well­
defined areas (2) 
bottom spawner (7) 

Nor th and South of 
ape Cod; incl. 
eorges Bank (South 
ha nnel) (25) 

5.E. Georges Bank in 
85-299 m especially on 
north slope (4) 
bottom spawner (7) 

ee Red H ake 

bottom spawner (7); 
6-S· C; 27-90 m; well 
d fined areas (2) 

All around peripheral 
b It of Gulf of Maine 
(1) 

Anadromous ; s trea ms, 
oas tal ponds 

n gravel bottom in 
h ig h current ; esp. N.E. 
• orges Bank in well 

d fined areas (2,23,6); 
grounds on Georges 
Ban k associa ted with 
sa nd waves (23) 

Spawning Dates Eggs (a) 

May-Sept. (36) 

Jan .-June on 
Georges Bank 
(36) 

Ma rch-June (36) 

feb.-June (36); 
peak in Mar.­
April (2); temp 
dependent (12) 

May-Aug. (36) 

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

May-Aug. (?) 
(36) 

Oct.-March (36) 

Apr.-June (36); 
eggs most abun­
dant in waters 
of 9-10' C (1) 

April (1) 

Sept.-Nov. (36) 
"'-,;) Jay spawn­
ing period (16) 

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

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

Pelagic; buoyant, 
1.3-1.5 mm (1) 
drift near surface 
(2) 

Pelagic; 1.1-1.7 mm; 
9-23 days to hatch 
(2) 

Pelagic; buoyant 
.63-.97 mm (1); 
drift near surface 
(21) 

Pelagic; in upper 
9m; incubation 
time 48 hrs. (2); 
about 1 mm (1) 

Pelagic; 9 day 
incubation drift 
near surface (2) 

Buoyant, 0.66-0.98 
mm(l) 

Demersal (2) ; 6 day 
incubation 

Demersal; eggs 
adhere to bottom 
in sheets (2); 10-15 
day incubation 
(16); egg sheets 1-2 
em thick (17) 

Larvae (b) 

Pelagic; 2.5-4.5 mm 
long upon hatching; 
yolk absorbed 
when 6-8 mm 
long (1) 

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

drift near surface; 
4 mm on hatching; 
yolk sac absorbed 
in one week (1) 

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

Pelagic; 2 mm at 
hatching; drift at 
or near surface 
several months (1); 
metamorphose at 40 
mm (2-3 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 at 
hatching; meta­
morphose at 20-25 
mm (2 mos.) (2) 

Pelagic (36) slightl y 
over 2 mm when 
newly hatched ; yolk 
absorbed at about 
3.6 mm (1) 

no information 

Pelagic; concentrated 
near surface for 5-8 
mos . Some vertical 
migration ; 5-6 mm. 
at hatching (1); 
newly hatched larvae 
may remain close 
to sea floor (18 in 
17); largest con­
centrations on N .E. 
slopes of Georges 
Bank (16) 

Juveniles (b) 

Seek bottom , t I 

reaching abou t 0 
mm; 21/2-3" by 
onset of fir t win 
ter; m a tur wh 'lI 
reach abou t 30" 
(1) 

12-20 em I nil by 
firs t autu mn ; "'·I'\.. 
bottom at 4 m (') 

d rif t at lIr II r 

until 2" (1) 

31 min yr.,1 
f ry a .11 .,.1 \ 
je ll yfi h (I) 

P 11ISI ((')1.,1 
month , til '1\ 1111 

bottom wh.'" I 

a len th f •• b III 
(1) 

retu rn t •••• It \~ I 

by a u tumn \ hrn 
2-4" (1) 

4" in on Y".H (1) 



S pecies 

Mackerels 
Mackerel, 
A tlantic* 

T un a, Bluefin 

(> ut, Ocea n* (?) 

R dfi sh* 

a nd La unce* (?) 

Sa ury (Needlefish) 

ul pin, 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? (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 

April-July.: peak 
in May-June (3) 

Carried north 
by Gulf Stream; 
buoyant; about 
Imm (2) 

Sept.-Feb. (36) 

hatch April-
Sept.; peak in 
la te 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) 

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

no information 

June-Aug. (1) 

Nov.-Jan. (1) 

Eggs (a) Larvae (b) 

Pelagic; drift Pelagic; 3.2 mm at 
mainly shoaler than hatching (1) 
5 fathom level; in-
cubation 150 hrs. 
at 12°C; 50 hrs. at 
21°C; 1-1.4 mm (1) 

Demersal; gelatinous Demersal; 30 mm 
masses in crevices at hatching; hold to 
and among stones ; bottom (2); larvae 
31/2 month incuba- are nearly adult in 
tion; parents guard form (1) 
eggs (2); 6-7 mm (1) 

eggs develop and Pelagic; 6 mm at 
hatch in oviduct of birth; drift in 
mother (2) upper and inter-

mediate water 
levels until 25-30 
mm then seek 
bottom or stay 
pelagic 

Demersal ; hatch no information 
after 2 months (2) 

drift near surface; no information 
2.2 mm (1) 

Demersal, strongly Hatch in no more 
adhesive; ripe eggs than 3 months ; 
are 0.85 mm in Pelagic for about a 
diameter, swell when mo., then demersal 
they come in con- (2) 
tact with water (1) 

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

buoyant 0.94-1.15 2.5-2.8 mm on 
mm; 60 hr. incuba- hatching (1) 
tion at n OF (1) 

not identified; no information 
probably buoyant (1) 

no information no information 

5.5-6 mm; stick in 12 mm at hatching; 
clumps on bottom lie on bottom for 
in shoal water (1) several weeks (1) 
long incubation 
period is probable (1) 

Principal N.E. 
Juveniles (b) Sp ecies Spawning Locations Spawning Dates Eggs (a) Larvae (b) Juveniles (b) 

CARTILAGINOUS FISHES 
About 30 cm in one 

Dogfi sh, Spiny* (?) offshore wintering year (2) ges ta tion up to ovoviviparous (2) ovoviviparous (2) 22-23 cm at birth 
grounds in deep water 2 years in (2) 
(2) oviduct; born 

Feb.-Mar. (36) 

Ska t , Little" (?) offshore banks; sandy Nov.-Jan. and in cases which 9-10 cm on hatch- 3-4 mos. to maturity; 
bottoms (2) 15 fathoms June-July (2) adhere to substrate ing (2) 16-26 cm after one 
(1) (2); 6-9 months year; 9-10 cm on 

to hatch (2) hatching (2) 

SHELLFISH 
11.5-15 cm in one 
year rab, Ro k* (?) Sand mud bottom to eggs laid and hatch May-Aug. (2) 30-40 days in 10 mm carapace 

800 m (2) fertilized in late larval stage (2) length in first year 
fall/winter (1) (2) 
spawning from 
May-early June 

descend to bottom in 
(c. irroratus) & 
July (c. borealis) 

early autumn (1); (3) 
mature at 8 weeks 
(23-25 cm); slow Lobst r* breed in sum- carried in female Pelagic; settle to 15 mm carapace 
growing (2) (G or 5 1S,lnk mer; eggs hatch until hatching (2) bottom in 2-3 length in one year (2) 

Stock) following June/ weeks (2) 
July (2) 

3-4" in one year (1) 
Sca li 1', al> includes Georges Bank Georges Bank Pelagic; little in- Pelagic; approx. 40 20 mm in 2 seasons 

(2) last week in Sep- formation (2) days to meta- (2) 
tember, 8-11°C morphosis (2) 
(5) 

no information 
Squid· (l) little information but June-Oct. (36) no information no information increase of 1.8 cm/ 

less than 45 fathoms month in mantle 
(3) length for first 4 mos. 

Demersal; Reach (3) 

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) 

code: (a)-Bizl' 111//1'/1 ions refe r to egg diameter (b)-size dimensions refer to length *-known Georges Bank spawner 
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PLATE AREAS OF INTEREST TO THE PETROLEUM INDUSTRIES 

[] VERY LOW 

[ill LOW 

Hi MEDIUM 

4~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~----------~--------~ HIGH 

GEORGES BANK 
AND 



PLATE 2. 

I 1 

TRACTS 

Nantucket 
I 

SELECTED FOR STUDY BY THE DEPARTMENT OF INTERIOR, JAN.1976 

+ • + 

GEORGES BANK 
AND 



PLATE 3 DOMESTIC FISHING ACTIVITY DAYS 

- . ~ 

. ' . i- . 

',' . 

FISHED 1965-1974 

GEORGES BANK 
AND 

t-'--t-H-I--I--I-I-IJ... "f'--'!--+=I---!.--.~=-=+ NANTUCK ET S H OA LS 

1611-5625 OA 

651-16100A 

. . .... : ~ .. " ...... ~ 

" , , 

" 



PLATE 4 DOMESTIC 

4 

FISHING ACTIVITY; TOTAL LANDINGS 1965-1974 

GEORGES BANK 
AND 

[J 7,255-3,173 TRIC TONS 

[ill 3,215 - 7,254 ETRIC TONS 

Ii] 930- 3,214 M TRIC TONS 

------ ---+------+- I - 929 ME IC TONS 



PLATE 5 PRINCIPAL DOMESTIC TRAWLING GROUNDS 

1 

71 7 0 1- fH 



PL ATE 6 PRINCIPAL DOME STIC SCALLOP) LONGLINE AND POT GROUNDS 

-'-+------l----~ ///1 

GEORGES BANK 
AND 

[J PRIME seAL OP GROUNDS 

~ PRIME lONG INE GROUNDFISH GROUND 

Ea lONGLlNE G OUND FOR TI lE ISH 

I I. 
-- I 



A 7 FOREIGN FISHING ACTIVITY , 1974 

IE] lOW 

[ill MEDIUM 

m HIGH 

GEORGES BANK 
AND 



PLATE 8 SPRING DISTRIBUTION OF SELECTED COMMERCIAL SPECIES 1968-1972 

66 
I 

-
GEORGES BANK 

1 

7 1 !'l0 7 66 



I ATE 9 FALL DISTRIBUTION OF SELECTED COMMERCIAL SPECIES 1964 -1974 

-
GEORGE S BANK 



ATE 10 KNOWN SPECIFIC 

I' 
...L. 

iTl 

SPAWNING GROUNDS 

D ICNAF 

rill COD 

E] 
II HADDOCK 

11 

GEORGES BANK 
AND 



A E II DISTRIBUTION OF BENTHOS 

t r j • 

t • 

II ' I 

(WIGLEY, 1961) 

[] 0-50 gr. / m 

[]I 50-100gr. / 2 

GEORGES BANK 
AND 



PLATE 12 DISTRIBUTION OF SURFACE SEDIMENTS (SCHLEE, 1973) 

GEORGES BANK 
AND 

1m SANDY GRAVEL 

lEI GRAV lY SAND 

D SAND 

EJ SANDI 

f.j] SilT 

DelAY 

CLAY / SOME SilT a SA 



13 SURFACE CURRENTS 

-
GEORGES BANK 

'71 " aD 



Energy Program Publications 

The following publications of the New England Regional 
Commission's Energy Program are available upon re­
quest from the Energy Program Director, New Eng­
land Regional Commission, 53 State Street, Boston, 
Mass,1chusetts 02109. 

Code No . Title and Date 
76-1 Energy Flows in New England: Historical and 

Projected, January, 1976 

76-2 New England Power Pool: Analysis and Regu­
latory Implications, February, 1976 

76-3 Fishing and Petroleum Interactions on Georges 
Bank: Vol. I, Areas of Particular Interest to the 
Industries, January, 1976 

75-0 Collected Staff Papers on OCS/Policy Consid­
erations/Reviews of Legislation, etc. 

75-1 Electric Power Demand and Supply in New 
England: A Review of Trends and Forecasts, 
January, 1975 

75-2 Analysis of the Impacts on New England of Re­
cent Energy Shortages and Price Increases, Jan­
uary, 1975 

75-3 A conventional Energy Demand Projection for 
New England, January, 1975 

75-4 Annotated Index of Energy Facility Related 
Statutes, February, 1975 

75-5 Municipal Energy Facility Siting Regulations in 
New England, April, 1975 

75-6 Petroleum Development in New England: Eco­
nomic and Environmental Considerations, Oc­
tober, 1975; Summary Report; Main Report (3 

volumes) 
75-7 Decision Making for Energy Facilities in New 

England: The Institutional and Legal Process, 
October, 1975 

75-8 Power Facility Siting Guidelines in New Eng­
land, October, 1975 

75-9 Gas Industry Development in New England: 
Analysis of Alternatives, October, 1975 

74-1 Emergency Air Quality Management for the 
New England Region, January, 1974 

74-2 Emergency Air Quality Management for the 
New England Region, September, 1974 

74-3 New England Energy Management Information 
System: New England Dependence on Oil and 
Fuel Allocation, July, 1974 

74-4 The Electric Rate Problem in New England, 
May, 1974 

74-5 Historical Data on New England's Energy Re­
quirements, September, 1974 

74-6 Supply and Demand Projections of New Eng­
land's Energy Requirements, October, 1975 

74-7 New England Energy Management Information 
System: Base Period Analysis of Gasoline Dis­
tribution in New England, December, 1974 

74-8 New England Energy Management Information 
System: Climatic Determinants of Heating Oil 
Demand, December, 1974 

74-9 New England Energy Management Informa­
tion System: The Petroleum Distribution Net­
work for New England, December, 1974 




