Hello Grade 12 students,
Its me its you its us. Gimme a minute while I take attendance and then we’ll do three week weekend highlights.
This is an overview of your work for the week. When you are done, if able, upload pictures of your work to the assignment in Edsby called Week 1 Wildlife Management – The Seal Hunt.
1. Read and take notes on key ideas and terms in the three resources below. 
2. [bookmark: _GoBack]Answer the three questions listed below. You may type the answers into a document or write them by hand. Use specific details. 

These questions and readings are in introduction to marine mammal/fishery interactions of a global scale so that you can begin to form your own ideas about the seal/fishery interactions in Atlantic Canada.
1. After reading Resources 1 and 2:
a. Explain the differences between biological (ecological) and operational interactions.
b. Provide at least one specific and detailed example of each.
2. After examining the two maps provided in Resource 3:
a. Why do seal/fishery interactions exist in Atlantic Canada?
3. Overall:
a. Name four groups of people that you think would be involved in the resulting controversies about seal/fishery interactions in Atlantic Canada. What would each group’s motivation be? What would each group’s goals/objectives be? You may answer this in a chart if that helps you organize your thoughts. 
b. Explain two ways in which these controversies might influence your attitudes and consequently your actions as an active, engaged person living in Canada.
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Documentation and Assessment of Marine Mammal-
Fishery Interactions in the Bering Sea

Lloyd F. Lowry
Alaska Department of Fish and Game, Fairbanks

Introduction

The nature and extent of interactions between marine mammals and fisheries
have received increased attention in recent years (e.g., FAO 1978, Mate 1980,
TUCN 1981). With few exceptions (Mate 1980), interactions of concern involve
commercial fisheries that, in contrast to recreational and subsistence ‘fisheries,
typically harvest large quantities of fish and or shellfish and often operate in areas
that support large marine mammai populations. Such interactions can be conve-
niently considered as two major types listed below:

1. Direct or operational interactions
a. marine mammals cause damage to a fisherman’s gear and/or catch
b. marine mammals are injured or killed as a result of contact with fishing gear

or fishermen
2. Indirect or biolegical intcractions
a. predation by marine mammals reduces the quantity of a target species that

is available to a fishery
b. harvests by a fishery reduce the amount of prey available to marine mammals

¢. marine mammals function as hosts for parasites that may reduce marketa-
bilitv of commercial fishes

Operational interactions are in most cases readily observed, localized in extent,
and comparatively easy to document and quantify. In contrast, indirect interactions
are not well documented, occur over broad areas (i.e., entire ecosystems), and
are conceptually complex and difficult to quantify (IUCN 1981). In this paper I
will deal only with indirect interactions that primarily involve the dynamic responses
of marine mammals and fisheries to changes in fish stock abundance and charac-
teristics. The area being considered is the Bering Sea, including the waters sur-

rounding the Aleutian Islands.
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Marine Mammal—Fisheries
Interactions

BY J. A. GULLAND

Even when marine mammals are not the direct target of fishing efforts, their populations
are often negatively affected by interaction with fisheries. Fishermen and marine mammals
compete for limited resources. In the process, marine mammals become entangled in
fishing nets or harvested inadvertently. Conversely, fishermen must contend with damaged
gear and fish made inedible by a parasite transmitted by marine mammals.
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These interactions are now receiving
growing attention, ard have een the
ject of a number of meetings and publica-
tions. These include a workshop organized
by the International Union for the Conser-
vation of Nature and Natural Resources
(IUCN) (1, 2) and a review of the prob-
lem, published by the Food aud Agiicai-
tral Organization (FAO) (). The in-
teractions can be placed in wo classes,
operational, involving the physical en-
counter between mammals and fishing
gear, usually resulting in damage to the
gear and loss of catch and sometimes death
or injury to the mamal, and biological or
ecological interactions. The latter includes
the competition between seals and man as
common predators of the same fish species
and the resulting impact on fishing or feed-
ing success, and the transmission of para-
sites by some marine mammals.

“The deaths of seals or cetaceans in nets
and the losses felt by fishermen raise prob-
lems. To what extent should fishermen’s
legitimate activities be restricted 1o Timit
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Fur soal with fish net around neck. Photo: W. N. Bonner.

impact on, for example, dolphin stocks?
Should seals be killed to reduce damage to

sh stocks, and if so how many? These
questions are made more difficult because
the extent of the interaction is not well
known and it is far from clear what in-
crease in fish catches, if any, would be
achieved by culling a given number of
seals.

For some years little was known about
this outside the fishing industry, but as
awareness grew 5o did pressure to_do
something. As a result, in the early 1970’
fishermen modifi=d their nets and the de-
tails of how they were operated. Thi
to a big drop in the incidental catch
numbers killed in 1978 were only 10 0 20
percent of those in 1973 Sirce 1978 there
have been further improvements. It is un-
likely thet the current level of incidental
kills poses a signi6icant threat to the stock:
and the presumption is that numbers are
recovering (4).

Nevertheless, so long as purse-seiniag in
its present form continues, some dolphins
will be killed. Many people fzel that this is

i is contrary to some of

the ideas set out in the US Marine M:

mal Protection Act, which ainis

minimum interference with marine man-

mals, and a zero incidental kill. The geae

al problem of mansging living marinc ie

sources is further complicated by the fact

that the tuna caught in association with
dolphins are bigger than those caught by
most other forms of tuna fiching. Thus the
impact on the tuna stocks of catching a
given weight of tuna would be increased,
and the sustainable yield that could be
taken would be decreased i this type of
fishing is stopped. While the “tuna‘por-
poise problem” is thus not completely re-
solved, the present situation, 11 which the
incidental kills are relatively small, and
extent of the kills and the abun-
dance of the dolphin stacks are
monitored, is one that has been accepted
by many people in both the tuna induistry
and in the enviromneutal movemeni as a

OPERATIONAL INTERACTIONS

The Tuna/Porpoise Problem

Tuna is one of the most valuable fisheries
for the United States, especially yellowfin
tena in the eastern tropical Pacific. In the
1950’s, the fishermen changed from using
hooks and lines to purse seines. They soon
discovered that tuna were often found
underneath schools of “porpoises” that
\were actually mostly spotted, spinner, and
common dolphins. Catches could be in-
creased by setting the net around the dol-
phins, thus catching the tuna underneath,
even when no tuna were seen on the sur-
face. 1f all went well the dolphins could
escape over the floatline of the net or
through the gap in the net before it was
fulty closed. Often, though, this did not
happen, and large numbers were entan-
gled and drowned.

In a review of this problem Allen (4)
reported that between 1959 and 1972 some
200,000 to 500,000 dolphins were killed
annually. While good figures for the
changes in abundance are not easy o ob-
tain, it is likely that the eastern Pacilic
stock of spinner dolphiii was reduced by 80
percent (5).
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In most ca amoun: of damage
amounts t only a small proporticn of the
total valuz of the fishery, and some types
of fishing gear, c.g. trawis, ate almost in-
vulnerable to damage from marine mam-
mals. Most vulnerable are fixed gears such
as set gill nets and large fish traps. Salmon
ttaps ate particularly vulnerable because
the fish are so valuable and the removai or
damage of just a few fish—ro more than a
decent meal for one or two seals—could
mean a substantial loss for the individual
fishermen.

An interesting case of this type of in-
teraction has besa the ercounters by
humpback whales with fixed gear along
the coast of Newfoundland. These 2ncoun-
ters, which inevitably cause cxicnsive
damage and can cause the death of an
animnai from what is still o severely de
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KEY RESOURCE
AREAS

‘The maior distribution patterns of al species
included in this atlas were analyzed in an effort to
define key fishing resource areas. The accompany.
ing in terms of the fishery,
igh resource importance inchude:

1) The mouth of the Bay ot Fundy,

2) Georges Bank,

3) The Scotian Shelf,

4) The Southern Gulf of St. Lawrence,

and Bank,
ten shore of Nevifoundiand and,
ton It Bank.

It should be noted that this map is based on
current knowledge regarding the drstribution of
‘commercial fish species. Since recent discoveries
indicate important fisheries areas oceur in the north

regarding the
fisneries resources of the Northwest Atlantic, the
map should be used only s a guide and should not
be considered as a definitive mapping of these
resources, nor of their economic value.

No inference should be drawn that creas of
minor resource importance merit reduced levels of
protection or management.

KEY RESOURCE AREAS

AREAS OF
HIGH RESOURCE IMPORTANCE

AREAS OF
RESOURCE IMPORTANCE

AREAS OF
[[] Minok nesounce mporTance

SOURCE: CANADIAN ATLANTIC OFFSHORE FISHERY ATLAS 1982

Six species of seals occur in tho Northwest
Atlantic:

Harp S+ o groenlandical
Hooded Seal (Cystophora cristate)
Interactions between marine mamm:

pact on the fishery as a rosult of gear darn

spreading of codworm to commercial fish

and_consumption of commercially
cies. Harp o

epecios which are exploited ccmmercially.

MAP KEY

@ GENERAL DISTRIBUTION
: B oEmekceone
CONCENTRATIONS

7
/z/’
Z

&
o

¢
y

Il

T T 0L SO





image5.jpeg
Activity 1/Resource 2

pleted whale stock, may be increasing. An

increase could be in part due to the recov-
ery of the whale stock, but it is also sus-
pected that the whales have been coming
closer inshore, and thus causing more
damage per whale, because the stocks of
capelin, one of their main foods, have
been depleted by over-fishing. In this case
two interactions may be concerned—that
of the off-shore capelin fishery on the food
of whales and that of whales on the inshore.
cod fishery. Reports to the IWC meeting
in 1985, however, indicated that a recov-
ery of offshore capelin stocks may have
resulted in the return of the whales {0 their
offshore feeding grounds. This should then
resultin decreased whale-fisheriesiterac-
ions.

Entanglement

For those concerned with the status of

marine mammal stocks, the most serious

current problem is that of entanglement in
nets and debris (7). Each year masses of
damaged nets and other material are dis-
carded at sea. Most of this is now made of
synthetic materials and decomposes very
slowly. Mammals and birds become en-
tangled in this material, and unless the
piece is small, die. The extent of this is
difficult to observe directly. Fur seals have
been seen fairly frequently with small
pieces of netting round their necks. By
observing this frequency, and the relative
frequency of larger pieces cast up on
beaches (which are presumably fatal to fur
seals if they tangle with them) as well as
other evidence, Fowler (%) deduced that
entanglement was the cause of the other-
wise unexplained decline in the sbundance
of the North Pacific fur seal.

Marine mammals, and birds, can also
get entangled in operational nets, even if
they do not approach them dcliberately.
Large-mesh gill-nets made of synthetic
twine and used in the open ocean, e.g. for
salmon or squid, seem particularly deadly
since they are not easily detected visually
or acoustically.

COMPETITION FOR RESOURCES

In economic terms, fthe competition be-

tween men and marine mammals is prob-
ably the most significant, but at the same
time the most difficult to estimate with any
precision. There are well over one million
harp seals in the Northwest Atlantic, and
their numbers will almost certainly in-
crease following the collapse of the
whitecoat (pup) hunt. Their total con-
sumption is currently much the same as the
current commercial harvest of all species
of fish, which is some three million tons
annually. A significant proportion of this
consumption is_probably of commercial
species of fish. It is reasonable 1o expect
that the increased consumption from an
increasing seal herd will have some effect
on commercial catches. The problem is
knowing how much. Any calculations of
the reduction of, say, herring catches is
subject to great variation, depending,
among other things, on the figures used for
the proportion of herring in diet, where
and when it is eaten, and the dynamics of
the herring stock (9, 10)-

Of -morc_interest to- those, concerned

with marine mammals are the situations in
‘which heavy fishing has reduced fish stocks
to the level at which marine mammals are
adversely affected. Though such effects
must cxist, they may be very small. As in
the case of impacts of seals on fish stocks,
there are few if any instances where its
existence has been demonstrated, perhaps.
because most marine mammals have a
varied diet, and can easily switch to a less
heavily-cxploited fish stock. The preatest
concern has been expressed over the pos-
sible effect of large'scale exploitation of
Kkrill on the stocks of baleen whales in the
Antarctic (11). Between 1976 and 1980,
catches of Antarctic kil rose from only
5,000 tons to nearly 500,000 tons. Since
1980, catches have stagnated or dectined,
and in the 1983/1984 season were only
about 128,000 tons. This scems to kave
been due 1o technical processing probi
in the USSR (12). For the time being,
competition between man and whales for
kiill does not seem to be a pressing
problem.

Parasites

A different source of uncertainty arises in
connection with the transmission of par-
asites. Marine mammals, especially 3rey
seals, are the primary hosls of a nemsfod
parasite commonly referred to as cod-
worm. Its occurrence in the flesh of cod
and other fish causes the fish processing
industrics on both sides of the Atlantic
losses running intc tens of millions of dol-
lars annuaily. These zrc due 10 the addi-
tional labor in removing the worms and in
reduced value of the product. There is lt-
tle doubt that if there were no marine
mammals these losses would be elimi-
nated. What is not known is what effect, if
any, would be achieved by a less drestic
reduction in, for example, the abundance
of grey seals.

MANAGEMENT ISSUES
The interactions discussed above raise a
number of difficult problems in resource
management, First there is the questian of
objectives. When the only interaction be-
tween man and marine mammals was due
to directed exploitation, most groups, ex-
cept the more short-sighted exploiters and
the more extreme cnvironmental groups
who wanted no interference at all, had
broadly similar objeciives—a productive,
and therefore a fairly abundant resource.
Fishermen, however, would like as few
seals or whales as possible, though few, if
any, want to see them eliminated entirely.
Fishermen have also to face demands that
their activities, unconnected with harvest-
ing marine mammals, should be restricted
because they risk killing marine mammals
accidently or threaten their food supplics.
Uncertainties provide the second major
difficulty. 1t is certain that the presence of
grey and harbour seals has some effect on
the volume and final value of North Sea
fisheries. However, while it would be pos-
sible to argue that this impact could ve so
small as to be wholly insignificant, it would
also be possible to point out that it could
be so large as to make some contral of seal
populations in the interests of fisherics
ighly desirable if not essential. Itis there-

fore not possible to base decisions, e.g. On
culling of grey seals, on noncontroversial
scientific evidence. In these circumstances,
dialogue between the various parties
lishermen, hunters of marine mammals,
Scientists, and environmental and conser
Vation groups—becomes essential. Only if
cach party has a fair understanding of the
position of the other and is prepared to
‘accept the implications of the uncertainties
iin the evaluations of the marine mammal/
fishery interactions is there any hope of
reasonable solution to current manage:
ment problems.
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