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SUMMARY

This report describes the program and presents the results of Phase Il of
the Killinia Fisheries Project, undertaken in 1984. The goal of the
Project is to investigate the feasibility of re-establishing an inshore
marine fishery in northeastern Ungava Bay. Phase I, in 1883, was primarily
an exploratory survey for groundfish using static gear. Atlantic cod
(Gadus morhua) were taken in potentially commercial concentrations from the
waters immediately adjacent to Killiniaq Island and several other species
observed were deemed to warrant further attention. ‘

Major funding for Phase I1I was provided by the ministére de 1'Agriculture,
des Pécheries et de 1'Alimentation du Ouébec with additional funding from
Makivik Corporation. Funding for some specific program components was also
received from the Cepartment of Fisheries and Oceans, Employment and
Immigration Canada and the Department of Indian Affairs and MNorthern

Development.

The Phase Il program was composed of two major components; an experimental
commercial fishery based on the Atlantic cod resource located during Phase
1; and further exploratory efforts to be directed at species and areas not
fully addressed in the Phase I program. A number of secondary components
were designed to investigate specific aspects of the fishery including the
collection of basic biological data on potentially commercial species, and
the sampling and analysis of the feeding habits, stock affinity and degree
of parasitism of the Atlantic cod resource. Additionally, specialists from
MAPAQ were brought in to study the operational and cost efficency of
harvesting methods and to investigate shore processing options and infra-

structure reguirements.

One 12.2 meter multipurpose longliner and two smaller open trap boats were
brought to the site for the Phase II program. As in Phase 1, lingering
sea-ice delayed the start of the program until after the middle of Aucust.
Activities continued at the site until early October.

- vii -



The concentration of Atlantic cod located in close coastal waters in 1983
did not materialize in 1984, possibly due to lower seawater temperatures.
As a result, catches in the experimental commercial fishery were unimpress-
ive. A small amount of salted cod in several product forms was put on both
the southern and northern markets to test the response. 1In both markets
quality was judged to be high, however at present, any sizeable market for
salted products in the MNorth would seem to be limited to the larger
regional centers, Overall, there was a higher interest in unsalted
products expressed in the northern communities.

As in the experimental fishery, catches of Atlantic cod in exploratory
efforts were patchy and indicative of low concentrations. Some interesting
catches of Greenland halibut (Reinhardtius hippoglossoides) were observed
in the deeper waters off the northern Labrador coast but this resource may
be beyond the effective operational range of inshore vessels based at
Killiniq. Iceland scallops (Chlamys islandica) were surveyed opportunis-
tically and, while no commercial concentrations were located, the species

seemed widely distributed over the study area.

Other interesting results of the Phase 1! program included confirmation
that Atlantic cod in ;his area are essentially free of codworm. Two other
parasitic nematodes were found prevalent in the livers of cod, however,
ruling out further consideration of cod liver as a potential product at
Ki1linig. Meristic studies in 1984 confirmed that Atlantic cod at Killiniq
are aligned with the cod stocks further south along the Labrador coast.

The overall results of Phases I and Il indicated the need to undertake
another season of developmental study in the Killinig area. Phase III of
the project was completed in the 1985 season. Reports on the biological
results of Phases II and 111 (Allard and Gillis, 1986) and the final Phase
111 project report {(6i11is and Allard, in prep.}, incorporating the results
of all Phases, are available under separate covers,

- vifi -



A. INTRCDUCTION

In 1983, the Killiniq Fisheries Project was established to investigate the
feasibility of re-establishing, in the Killiniq area (Figure 1), a commer-
cial inshore marine fishery, to be operated by native people (Makivik
Corporation, 1982). The backdrop for the present project, including the
current movement toward commercialization of renewable resources and the
long history of commercial fishing activity in the Killiniq area in
particular, has been described in the report on Phase I (Gillis and Allard,
1584},

Phase 1 was primarily an exploratory survey of the marine fishery
resources, principally groundfish, which might be available within a
reasonable operational radius of a fishery based at Killinia (Figure 2).
Atlantic cod (Gadus morhua) were known to frequent several specific inshore
Tocations in the area, but the further extent of their availability into
Ungava Bay and from the northern Labrador coast had not been rigorously
tested. Additionally, it was considered possible that other species, such
as Greenland halibut (Reinhardtius hippoglossoides), which were known to be
available from the offshore areas on both sides of the Torngat peninsula
{Makivik Corporation, 1982}, might be available on a commercial basis to an
inshore fishery in the area. Two multipurpose fishing vessels, 12m and 17m
in length, were used in Phase 1 to begin to address these questions. The
opportunity was taken to collect biological information on the resources
encountered, and a major training component for Inuit fishermen was

incorporated in the program design.

Operationally, the study area proved to be a generally difficult setting
for the deployment of static fishing gear, which were primarily bottom
gillnets (Gil11is and Allard, 1984). Lingering sea ice, strong set and
tidal currents in many exposed areas and heavy fouling by seaplants in some
protected sites all took their toll on operational efficiency in the early
part of the Phase I program. The situation, however, improved markedly
with experience as Phase 1 progressed. Nevertheless, it became clear that
-1
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adaptation of the gear and its operation would be important in the develop-
ment of a successful fishery in this area, particularly for static gear.

From a resource standpoint, Atlantic cod in apparently commercial concen-
trations had been located - immediately adjacent to the Killinig site.
Atlantic cod had also been caught south of Killiniq in Ungava Bay but in
limited numbers and before the concentration at Killinigq was found.
Similarly, efforts that proved unsuccessful on the Labrador cocast before
the discovery of the resource at Killinig were not repeated because of time



Timitations (Gi1lis and Allard, 1984). In addition, the high incidence of
benthic scavengers seriously affected the cuality of our catches, Thus, in
1983, some very good fishing was experienced, but auestions remained
concerning the temporal and spatial extent of the resource.

Biological studies in Phase I showed that significant changes had occurred
in the Atlantic cod stock since the only previous biological study in the
period 1947 to 1950 (Grainger and Dunbar, unpublished), and the developing
stages of the previous fishery in the early to mid 1960's (R. Buffitt,
pers. comm). Mean individual rate of growth had apparently increased by
approximately 30% with the result that the fish available at Killinig 'in
1983 were of a uniformly large size and wiﬁe]y regarded as a superior raw
material for a range of products.

No other resources were encountered in Phase I in apparently commercial
quantities. Only a few Greenland halibut were recorded, douhtlessly as a
result because of the extreme inshore location of most of the fishing
effort. A few Iceland scallops (Chlamys islandica) were picked up, both
clamped on longline hooks and tangled in gilinet webbings, and it was

recommended that this species be the target of some directed survey effort
" {6i11is and Allard, 1984).

The elements of the Phase Il program were selected and designed to address
a number of issues arising from the results and experiences of Phase I
(Makivik Corporation, 1984a). There were two primary components. The
first was an experimental fishery based at Killiniq to test, under
conditions approximating a commercial strategqy, those Atlantic cod
resources identified during Phase I. The second major compbnent was
further exploratory fishing focusing on areas outside the radius of the
experimental fishery at Killiniq.

Training and familiarization of Inuit fishermen with all aspects of the
fishery operation, which had gone very well in Phase I, was to be stepped
up in 1984, and Inuit fishermen were heavily involved in both major program
components.
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Within the framework of these two major components, a number of secondary

components were designed to address specific issues. The collection of

basic biological measurements was continued (Makivik Corporation, 1084b}.
In addition, rigorous studies of the feeding, stock affinity and degree of
parasitism in Atlantic cod were included in Phase II. Owing to the obvious
importance of suitably adapted gear and fishing techniques, a gear
specialist from MAPAQ observed all aspects of the operation first-hand with
a view to making, and implementing where possible, recommendations to
increase the operational and cost efficiency of harvesting. Another MAPAQ
specialist in processing and its attendant infrastructure alsoc became
involved to make recommendations for the developing fishery.

Most of the funding for Phase II of the Killiniq Fisheries Project was
negotiated with the Government of Québec, specifically the ministére de
1'Agriculture, des Pécheries et de 1'Alimentation du Ouébec (MAPAD).
Funding for the core program was completed by Makivik Corporation.
Additional funds were received from Fisheries and Oceans Canada for
biological research and from Employment and Immigration Canada and the
Department of Indian Affairs and MNorthern Development to assist in the

training and familiarization of Inuit fishermen.

This document is the compiete and only final report on Phase 11. Owing to
the delay in its completion, several preliminary summaries and reporis
covering aspects of the program have been issued. Where any discrepancy is
found between results given in a preliminary format and those of thi§.
report, the information herein should be considered correct. i

The organization of this report reflects the compartmentalized structure of
the Phase 11 program. The reports of a number of specialists who dealt
with specific components are attached as appendices, and although they are
introduced and summarized at the appropriate places in the main text they
stand as citable documents 1in themselves. This report presents the
results of the two major components of the program as well as a number of
the secondary ones and concludes with a general discussion of all the

results.
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B. METHODOLOGY

1. General Approach

Phase Il of the Killiniq Fisheries Project was composed of two major
elements; an experimental fishery for Atlantic cod and an exploratory
survey for additional commercializable marine resources.

The experimental inshore fishery was established to operate in the
immediate area of Killiniq (Figure 3). Two open trap boats were brought in
to work a selection of inshore gear including gilinets, hand jigs and a cod
trap. Catches of Atlantic cod were split and heavily salted in the fish
plant at Killiniq, following standard commercial techniques, and sold at
the completion of the project.

The exploratory survey was conducted within the original study area
boundaries established for Phase [ (Figure 3). A 12.2 m multi-purpose
longliner was chartered from southern Québec for this work. Attention was
focused on groundfish, particularly Atlantic cod, in areas not adequately
surveyed the previous year. Standard commercial cod gillnets were the
prihany gear deployed although a considerable amount of hand jigging was
done. Catches of Atlantic cod were split and lightly salted on board, and
were stored until they could be transferred to the Killinig plant at the
conclusion of each trip. Surplus vessel time, whenever available, was
directed at searching for Iceland scallops, using two standard "Digby" type

scallop dredges.

The documentation of all fishing activities was complete. In addition,
basic biological measurements and samples were obtained from the commercial
species. Several special studies were also undertaken during Phase II. A
gear specialist from MAPAQ observed all phases of the fishing operation
with a view to recommending improvements in the harvesting methodologies.
A production specialist from MAPAQ studied the question of processing and
processing facilities at Killinia, mainly to determine what changes would
be required in the future to meet the needs of the fishery.

- 6 -



As in Phase 1, Inuit fishermen and workers were involved in all aspects of

the operation, further preparing them to eventually design and operate
their own fishery.
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2. Detailed Methods

a) Study Area Description

In Phase Il the study area remained basically the same as in Phase I,
although additional effort was directed at the north and east coasts of
Killiniq Isiand. The seaward extent of the study area was effectively the
safe operational 1imit for a single 12.2 m vessel in these waters. Thus,
most project activities took p?éce within 5 nautical miles of the ocutermost
islands. The land areas in the vicinity {photo 1) are described in the
report on Phase I (Gillis and Allard, 1984).

b} Materials and Equipment
{i) Vessels

Three vessels were brought to the site for the Phase 1l field program. The
"Bradley Jeremy" of Chevery, Ouébec (photo 3} is a multipurpose lengliner,
12.2 m in length, which was utilized primarily in exploratory fishing for
groundfish and scallops. Features and equipment on this vessel are

described in Table 1.

The other two vessels were outboard-powered trap boats, the "Kanayuk”, of
9.6 m length, and the "Burwell Pride", of 7.8 m 1length (photo 4).
"kanayuk" was used primarily in the experimental fishery (photo 5) while
"Burwell Pride", was used for many miscellaneous exploratory, technical and
scientific tasks in the area of the base at Kiliinig. These two trap

vessels are described in Table 2.



TABLE 1 - DESCRIPTION OF CHARTERED SURVEY VESSEL
KILLINIQ FISHERY PROJECT - PHASE Il

Vessel FV Bradley Jeremy CFV 8702
Type Longliner/gilinetter (cabin forward)
Dimensions 12.2 m (40") x 3.9 m (12'8")
Draft 1.5m (5')
Home Port Chevery, P.0O.
Captain Willie-Dan Ransom
Crew Keith Buffitt

Steve Strickland

Stevenson Shattler
Call Sign VD 6860
Motor 120 hp John Deere Acadia

Fuel Capacity (litres)

675 1itres (150 gallons)

Range {hours)

37 hours

Speed (knots)

10.0 kn.

Hold Capacity (kg)

9,072. Kg (20,000 1b.)

Electronic Equipment

- 1 radar, 24 mile, Decca

- 1 depth sounder Furuno FE 600
- 1 Cybernet VHF radio

-~ 1 Cybernet CB radio

Fishing Equipment

- 15" gitinet gurdy, stand and roller
- 30 gilinets + staff buoys & net buoys
inciuding : :
- 20 - 140 mm
- 10 - 3152 mm

Survival Equipment

- life raft, & man
- aluminum boat + 4.5 hp. Johnson

Project Equipment on Board - FV Bradley Jeremy

Electronic

- 1 HF radio Hull 922

- 1 electronic balance MSI Seaweigh

1 satellite navigation system, NAV-STAR 601S
- 1 weather facsimile radio, Alden Mark IV

Fishing Equipment

scallop drags, "Digby" buckets with teeth

Other

6 survival suits

" N

- J\. -



- 10 -

TABLE 2 - DESCRIPTION OF SMALLER VESSELS USED DURING
PHASE I1 OF KILLINIQ FISHERY PROJECT

KAMAYUK

BURWELL PRIDE

Type
Dimensions
Draft
Home Port
Qwner
Motor

Misc. Equipment

Trap boat

9.6mx 2.4 m (31.6' x 8')

9 m (3)

Lourdes de Blanc Sablon, Qué.
Alexandre Dumas

55 hp Mariner commercial

Honda mini gurdy hauler

Trap boat

7.8mx 1.7 m (25.6' x 5.6") |
7 m(2.3")

Chevery, Qué.

Raymond Buffitt

55 hp Evinrude Commercial

Project Eqdipment

- FE 400 Furuno depth sounder
- SBX 11A HF trail radio

- FE 400 Furuno depth sounder
- SBX 11A HF trail radio
- Auto jigger

Duties/Tasks

- used mainly in experimental
fishery, some scientific
work and exploratory
jigging with hand lines

-scientific work, auto
jigging + handline
-checking gear for
exploratory program :
. trammel nets
. experimental nets
. cod trap
. lobster pots

(ii) Eaquipment

As in Phase I, a wide range of fishing gear was used during Phase II.
the amount or number of each available are listed in Table 3.

The gear and
While all the gear

was deployed at least once, commercial cod gillnets were the prevalent gear used in

both exploratory and experimental commercial fishing in Phase 11.

Further details

concerning some of the gear and their operation may be found in the report of Fritz
Axelsen and Arthur Mauger of MAPAQ, which forms Appendix G of this repert.
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In addition to the standard tools and instruments for basic biological and
environmental measurements, a bathyothermograph was used to monitor water
temperature profiles.

c. Operations
(1) Project itinerary

Planning for Phase Il field studies began early in 1984. Procurement of
materials and other concrete arrangements commenced on May 23 immediately
after the funding structure was ratified. The major events in the course
of the project from this point on are 1isted chronologically in Table 4.

In spite of the fact that only 3 weeks were available to procure the
seasons supplies, the sealift was assehb?ed and ready to load at the
Ministry of Transport Coast Guard Base Québec by mid-June. At it turned
out, not all the material could be loaded on board the CCGS "Des
Groseilliers” as dintended. Remaining items, including the two trap
vessels, were consigned to the CCGS "Pierre Radisson" to depart in late
July for the Arctic. The "Des Groseilliers" called at Killinig on July 4
and offloaded its consignment by helicopter. The "Pierre Radisson”
followed on August 3 but was only able to unload some gasoline in barrels.
No safe method to unload the heavy trap boats was available because of
nearby ice. The "Pierre Radisson" departed Killiniq and on August 6-7
transferred its remaining consignment to the "Des Groseilliers” at sea. On
August 15, the "Des Groseilliers” was able to put the trap boats in the
water near Killinia, and they were sailed into the site. The remaining
cargo was landed by helicopter at the same time (photo 2).

The chartered survey vessel, "Bradley Jeremy", departed Chevery, Québec, on
July 24 and had arrived unimpeded in the vicinity of Home Island, Labrador,
by August 2. There, the vessel was delayed by lingering sea ice (photo 2}
around Killinig Island until August 11 and 12 when it was able to sail
around the island via Grey Strait (Figure 2). The detailed itineraries of

3
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TABLE 3 - LIST OF FISHING GEAR AMD SCIENTIFIC EOUIPMENT
USED DURING PHASE 11 OF XILLINIQ FISHERY PROJECT

AMOUNTS TYPE OF GEAR
FISHING GEAR
80 Cod Gillnets
12 Trammel Nets
17 Experimental Nets
1 Cod Trap
6 Handlines and Jigs
2 Autofisher
2 Lobster Pots
2 Scallop Drags
SCIENTIFIC EQUIPMENT
1 Bathyothermograph

the vessel on the northbound and southbound trips are given in Tables 5 and
6, respectively. See Figure 4 for the key to Tocation numbers given in

these tables.

Inuit project workers and their families arrived at Killiniq on July 15,
travelling, as in the previous year, along a strip of open water up the
northeastern coast of Ungava Bay, which was maintained by prevailing
southerly winds. The first of the southern project team arrived on July 26
and 27, and base preparations went quickly and smoothly. Major site
improvements for Phase II included installation of a fresh water supply
line and distribution system for the living areas, construction of & fish
drying chamber in the main plant building and renovation of the processing
side of the main plant (A-1, Figure 5) to meet current standards for

saltfish production (photo 9}.
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TABLE 4 - PROJECT ITINERARY
KILLINIQ FISHERY PROJECT, PHASE I1

DATE

ACTIVITIES

1984 :

May 23 - July 24
June 14-15

July 15

July 4

July 1%

July 24

July 26-27

August 2

August 3

August 6

August 12
August 15

August 22
August 23
August 30

September 22

September 26-0October 2
October 3

October 6

October 7

October 9

October 10-18

October 17

October 19

October 25

November 3

November l15-January 30
1985 :

February 1-April 30

~ preparation for field studies

- Yoad cargo aboard CCGS "DesGroseilliers®

- Toad materials aboard CCGS "Radisson®

- CC6S "DesGroseilliers” unloads at Killinig

- lnuit arrive at Killiniq

- chartered vessel "Bradley Jeremy" leaves Chevery
~ Makivik personnel Kuujjuag - Kii]iniq

- chartered vessel "Bradley Jeremy® arrives
Home lsland area

- CCGS "Radisson” unloads fuel supply only and Jeaves
- exploratory fishery starts
- CCBS "Radisson” transfers cargo to

CCES "DesGroseilliers® {at sea)

- chartered vessel "Bradley Jeremy” arrives at
Killinig

- CCGS "DesGroseilliers” unloads transfered cargo
“at Kitlinig

- ice leaves KiTlinig aree
- experimental fishery starts
- MAPAQ personnel arrive at Killinigq

= MAPAQ personnel Jeave Killiniq aboard
"Bradley Jeremy"

- snowstorm

~ Inuit leave Killinig

- exploratory fishery ends

- chartered vessel "Bradley Jeremy" leaves Killiniqg

- experimental fishery ends

- base demobilization

~ thartered vessel “Bradley Jeremy" arrives at Chevery

~ Makivik personnel leave Killinig aboard
CCBS “Radisson”

- CCBS "Radisson" arrives at Duébec City
-~ saltfish seld in Gaspé

- lab analysis

- data anralysis and draft report preparation

A mm S um
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The exploratory fishing program began intermittently on the Labrador coast
on August 6 while the "Bradley Jeremy" awaited clear passage to Kiiliniq.
Efforts resumed on August 15, but ice conditions precluded effective
exploratory fishing until August 22. The experimental fishery was started

the following day.

Project activities continued at a high rate until late September. A
contingent from Employment and Immigration Canada visited the project in
early September. Personnel from MAPAQ, who had arrived on August 30,
departed by Jongliner to Kangigsualujjuag on September 22. Several other
project staff departed over the next several days, leaving the Inuit
project workers and a reduced southern staff to continue the experimental
and exploratory fisheries as far into October as possible. The first major
snow storm of the season started on September 26 and abated on October 2.
As a result of the weather, the Inuit project members departed by cance on
October 3 to deliver their families back to Kangigsualujjuaq before further
inclement weather set in. Efforts in the exploratory fishery were
continued for several more days but in view of the return trip to the Gulf
of St. Lawrence and deteriorating local weather conditions, the exploratory
program was- suspended on October 6, and the experimental fishery several

days later.

The "Bradley Jeremy" departed Killinia on October 7, and proceeded unevent-
fully to Chevery, arriving October 17 (Table 6, Figure 4). The small
remaining project staff continued to monitor several fleets of nets near
Killiniq for a few days, however on October 9 the experimental fishery was
terminated because of continuing low catches and marginal operating

‘conditions. Over the next 9 days, the remaining project staff demobilized

and winterized the base in preparation for departure. On October 19, CCGS
"pierre Radisson" loaded the salted cod produced during Phase II, a small
southbound consignment of miscellaneous carge and the remaining project
staff and departed southbound, arriving at Québec City on October 26.
Materials and personnel were disbersed immediately.



- 15 -

TABLE & - CHARTER VESSEL'S VOYAGE ITINERARY, NORTHBOUMD
KILLINIQ FISHERY PROJECT, PHASE 11

1
¢
!
¥

harbours to avoid several large moving ice fields.

Unable to navigate around Cape Chidley.

DURATICN OF TRIP
TOTAL STEAMING TIME :

: 20 DAYS

139:30 HRS

DEPARTURE A ARRIVAL _

Location # Date/time Location # Date/time STgéﬁég
Chevery 1) July 24/6:30 La Tabatiére 2 | July 24/11:00 4:30
La Tabatiére 2§ July 24/12:00 St. Paul’s River 3} July 24/19:00 | 7:00
St. Paul's River 3 | July 25/5:55 L. de Blanc Sabloni 4 | July 25/8:30 2;35‘
L. de Blanc Sabloni 4 | July 25/10:00 Battle Harbour 5 | July 25/19:10 9:10

| Battle Harbour 5 1 July 26/5:00 Domino Harbour 6 | July 26/15:15 | 10:15
Nomino Harbour 6 | July 27/3:30 Smokey Tickle 8 | July 27/16:00 { 12:30
Smokey Tickle 8 } July 28/4:00 Makkovik 11 } July 28/15:30 § 11:30
Makkovik 11 | July 29/3:35 Nain 14 | July 29/21:30 | 17:55
Main 14 | July 30/10:00 { Okak Bay 15 | July 30/21:45 | 11:45
Okak Bay 15 { July 31/3:25 Big Island 17 | July 31/12:058 9:40
Big Island 17 ) Aug 1/3:50 Seven Island Bay 19 y Aug 1/14:30 10:40
Seven Island Bay 19 | Aug 2/3:45 Ikkudiiayuk Fjord | 20 | Aug 2/14:30 10:45
Ikkudliayuk Fjord | 20 | Aug 3/10:30 Home Island (area)| 21 : Aug 3/21:30 11:00
*Home Island (area){ 21 | Aug 11/9:30 Bush Island 22 | Aug 11/16:45 7:15
Bush IsTand 22 | Aug 12/6:30 Killiniq 23 | Aug 12/9:30 3:Ob

* Aug 3 to 11 ... spent time in Home Island area changing
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TABLE 6 ~ CHARTER VESSEL'S VOYAGE ITINERARY, SOUTHBOUND
KILLINICQ FISHERY PROJECT, PHASE 11

DEPARTURE - ARRIVAL
Location # Date/time location # Date/tine STEAMIRG
(EDT) t  HOURS
¥illiniq 23 | Oct 7/8:20 Seven Island Bay | 19 | QOct 7/18:00 9:40
Seven Island Bay 19 | Oet &,15:00 Bigelow Bight 18 | Oect 8/18:00 3:00
Bigelow Bight 18 | Cet 9/6:30 Mupgford Tickle 16 | Oct 9/22:15 15:45
Mugford Tickle 16 | Oet 10/6:10 Ford Harbour 13 | Oct 10/19:10 13:00
Ford Harbour 13 | Oct 11/6:15 Hopedale 12 { Oce 11//17:45 11:30
Hopedale 12 | Oct 12/6:23 Nuinguag Bight 10 | Oct 12/14:05 742
Nuinguaq Bight 10 | Oct 13/6:25 Sloop Cove 9 | Oct 13/11:05 4:40
{Cape Harrison) :
Sloop Cove 9 | Oct 14/8:05 Smokey Tickle 8 | Oct 14/13:25 5:20
(Cape Harrison)
Smokey Tickle 8 | Oct 15/6:10 Black Tickle 7 [ Oet 15/17:10 11:00
Black Tickle 7 | Oct 16/8:00 La Tabatigre 2 | Oct 17/12:25 28:2%
La Tabatiére 2 | Oet 17/14:00 Chevery | i Get 17/18:30 4:30
DURATION OF TRIP : 11 DAYS

TOTAL STEAMINC TIME : 114:53 BRS
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Figure 4, NORTHBOUND AND SCUTHBOUND WAYPOINTS, F.V.
BRADLEY JEREMY, KILLINIQ FISHERIES PROJECT,
PHASE 11

Samples retained from the seasons studies were sorted and sent for analvsis
in Movember. Proofing of data and preliminary data work-up proceeded, and
in the spring of 1985, preparation of the draft report commenced.
Completion of the final report was delaved by the start of Phase III.

(i) Survey and sampling procedures

The primary focus of exploratory efforts durina Phase 1] was groundfish in
+he inshore and mid-offshore sections of the study area (Fioure 3).
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A. MAIN FISE PLANT BUILDING 5. FREEZE BUILDING
1. Processing ares {(wet) 8. Blast freezer (non functional)
2. Weigh station . Freezer storage {nos functiomal)
1. Water treatment 10. Freezer storage {functienzl)}
4. Toilets 11. Freezer equipment Toom
5. Storage {non functional)
€. Dryer
7. Processing area {(dry)

p. POWERHOUSE

C. GEAR SHOP
E. WHARF AND OUTSIDE AREAS
12, Cesy repaivr area
13, 0ffice [/ laberatery i4. Small level pad
15. Retaining wall
16. Large level pad
i7. Beach
18, Exterior gear storage
19. Heoist
20. Bedrock cutcTOp

Figure 5. KILLINIQ YISHPLAKT SITE, KILLINIQ FISRERIES
PRCJECT, FHASE T1I

Standard commercial cod gillnets, ranging from 114 mm to 178 mm (stretched)
mesh size, and several types and sizes of hand Jjigs, with a variety of
accessory lures and artificial baits, were the predominant gear utilized.
Based on the experience gained during Phase I, fishing sites were not
predetermined but rather chosen carefully after assessing the area. Area
coverage was achieved by focusing efforts in smaller segments of the study
area on a trip-by-trip basis. Trips normally lasted from four to six
days. Day trips from the Killiniq base were found to be more convenient
than staying out overnight so long as the targel area was within 1 to 1%
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hours steaming time from the base. Except in unusual circumstances,
gilinets were set one day and retrieved and moved the next. A number of

day-sets of several hours duration were made in the initial period of the

program while the threat of ice persisted. Bad weather sometimes delayed
retrieval of gear after only one night. The longest duration recorded was
4 nights, due to persistent high winds.

Hand jigging was found to be a useful method of spot checking for Atlantic
cod. Typically, from two to four jigs were used per set, for a minimum of 5
minutes. At this point, if no fish had been landed, the location would
usually be abandoned for another. Jigging sessions at anv one Jlocation
were sometimes extended up to an hour, depending on the returns. On
several occasions, gilinet set locations were chosen based on jigging
results, although in Phase II, it was found that good jigging did not
necessarily result in good gillnet catches at the same location.

Time not otherwise occupied with groundfish explorations was usually
directed at Iceland scallops. Time often became available toward the end
of a survey day or, in some cases, when weather prevented retrieval of nets
in exposed locations but did not impede dragging in protected waters.
Under such opportunistic conditions, a structured survey program was
unfeasible. Tow durations varied from 4 to 47 minutes, although the
average was 26.9 minutes of bottom time. The "Bradley Jeremy" was not
equipped in Phase 1] with a winch for scallop dragging. The gear was towed
with a 100 fm. length of 5/8" polypropylene rope and retrieved with the

gilinet gurdy. Consequently, the maximum depth which could be towed .

effectively, while maintaining a warp ratio of 3:1, was approximately 30
fathoms (photo 7).

The experimental fishery was established to reflect as closely as possible
the results of a commercial fishery. Therefore, decisions about the
spatial extent of the operation, the amount of gear utilized and the sites
fished at'any particular time weke, by and large, to be made by the project
team assigned to this section of the study based on criteria used by
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commercial fishermen, i.e effort vs. returns. Since the inshore migration'
did not materialize, there was a considerable deviation from this

principle. A minimum of 3 nets were deployed to monitor the situation at a

level of overall cost effectiveness that few commercial operators would

have endured on any sustained basis. Nevertheless, other aspects of this

operation were treated as if it were a commercial venture, including

production (see section iii). Record-keeping was simplified so that only

the essential information such as daily catch and daily effort with an

approximate indication of gear position, was recorded and biological

sampling of these catches was reduced to & non-disruptive level.

For every exploratory effort with any gear, detailed records were kept of
the gear amounts, types and sizes, the precise Tlocation, times and
durations, water depths and gear damage. Fach potentially commercial
species in the catch was counted and weighed. For commercial species, the
frequency of lengths was recorded to the nearest centimeter, for each sex.
Random subsampling was performed only where large catches dictated.

Additional basic biological data from commercial species were collected
through detailed autbpsies of individuals selected to cover the range of
observed lengths. Routine autopsies included total length to the nearest
millimeter, round fresh weight to the nearest 100 grams, sex, and state of
maturity. Otoliths, or scales in the case of Atlantic salmon {Salmo

salar), were removed and retained for age determinations. In a reduced

number of fish, some additional measurements and/or samples were retained
depending on the species. These cases included; Tivers, stomachs and
vertebral counts from Atlantic cod, stomachs from Greenland haljbut, gonad
weight from salmonids, and edible muscle weight from individual Iceland

scallops.

A techniaque was worked out experimentally to count the vertebrae in
Atlantic cod in the field using fresh samples. Several complete vertebral
columns were cleaned by removing as much flesh as practical with a sharp
knife and then placing the semi-cleaned skeletons into a lobster trap for
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some days, so that zoobenthic scavengers could finish the cleaning. These
vertebral columns became useful reference material.

In initial attempts at counting the vertebrae in fresh samples, it was
found that much labour was involved in exposing the first few vertebrae
from the dorsal side and it was difficult to determine the first {fused)
vertebrae. On the other hand, the first few vertebrae were very easily
exposed from the ventral side by cutting away a thin layer of tissue
covering the hind brain and the top of the spinal column. From this angle,
vertebrae could be easily counted as far as the posterior end of the body
cavity. The solution adopted was to combine the best of the two
approaches. The sample was prepared by gutting the fish in the standard
fashion and removing the gills. The side fillet was then removed, cutting
as close to the backbone as possible and extending the cut posteriorily to
the base of the caudel fin rays. This cut would expose all but the first
few vertebrae. Passing the knife blade 1ightly along the length of the
column at this point ensured that the tops of all the vertebrae were
exposed. The first few vertebrae were then exposed from the ventral side
as explained earlier. The first (fused) vertebra was clearly visible.
After counting ten or so vertebrae from the ventral side, the tip of the
knife was inserted along the posterior edge of the last vertebra counted
until it was clearly visible from the top, from which angle the count was
resumed to completion. Feeling for the protruding 1ip between each pair of
vertebrae with the tip of the knife was found to be a useful aid to the
visual count in the last quarter of the column, especially in smaller
fish., Every vertebral column was counted independantly by at least two
researchers. Where required, counts were repeated until researchers

reached an agreement.

To promote the transfer of whal was being learned from the project to the
Killiniq group and ‘to make the best use of the various experts involved
while they were at the site, a series of meetinas were held during the
field period to discuss issues in the development of a fishery, such as :
fishing vessel design and operations; fish processing and products; plant
modifications; and training of Inuit workers and fishermen.

. M W .
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{iii) Production

As during Phase I, salted products were the only option available for the
production of commercial fish products. Similarily, Atlantic cod was the
only groundfish available in Phase 11 in sufficient quantity for commercial

production.

Catches in the experimental fishery were brought intact directly to the
plant, usually within 1 to 1% hours of retrieval. There they were gutted
and split for salting by the standard commercial technique. After a
thorough cleaning in salt water {(photo 9), the split fish were packed in
layers alternating with salt, and cured for a total of 21 days. The pile
was usually repacked after 10 days. Once cured, some of the product was
dried in the drying chamber. The dried saltfish were skinned and deboned
to produce dry salted boneless fillets and bags of smaller pieces. All
these products were sent out for commercial sale and/or market and public
response; most of the salt bulk fish and dried fish was carried south by
the CCGS "Pierre Radisson" at the close of the season [section C.4.a.].

Catches from exploratory gillnets and jigging efforts during extended trips
away from the base were split and cleaned onboard and packed Tightly with
calt in the hold of the longliner. This preserved the first days' catch
for up to four days before it had to be repacked on a heavy bed of salit.
Catches preserved onboard the "Bradley Jeremy" were not mixed with the
regular input to the plant from the experimental fishery even though no
significant difference in quality was noted.

(iv) Treatment of samples and data

The analysis of the various retained samples collected during Phase Il was
subcontracted to authorities in each field. Samples of Atlantic cod livers
and viscera were studied by Dr. Mark Curtis of the Institute of
Parasitology at the MacDonald College Campus of McGill University in
ste-Anne-de-Bellevue, Québec. stomachs of Atlantic cod and Greenland



- 23 -

halibut were sent to Dr. Max Dunbar at McGill University in Montreal,
Québec, and a small sample of Iceland scallop shells were sent for age
interpretation by Mr. Maurice Gaudet, a biologist at the ministére de
1'Agriculture, des Pecheries et de 1'Alimentation du Québec Regional
Laboratory at Sept-Iles, Québec. The methods employed by each of these
specialists are presented in their respective reports, Appendices H, I, and
K.

Otoliths of Atlantic cod and Greenland halibut were, as in Phase I,
interpreted by Mr. Gérald Johnson, techni¢cian at the ministére de
1'Agriculture, des Pécheries et de 1'Alimentation du OQuBbec Regional
Laboratory at Quebec. For Atlantic cod, the otolith was sectioned
transversely with a low speed ISOMET saw to expose the nucleus., The
exposed face of one section was placed on a hot plate for a period of 15 to
20 seconds at a temperature in the range of 2600C to 4800C, depending on
the size of the otolith. The burnt sections were then placed upright under
reflected light and read with a microscope. Otoliths judged difficult to
read were set aside and read a secong time.

The Greenland halibut otoliths were submerged in a small watch glass
containing equal parts of alcohol and glycerine and were read with a
microscope using either reflected or transmitted 1ight.

The small sample of Atlantic cod vertebra columns retained to verify the
visual field counts were analysed by X-ray éhotography at the Nﬁgionai
Museum of Icythyology in Ottawa by Mr. Claude Renaud. Samples had 'most of
the surrounding musculature removed in preparation for visual reading in
the field and so required 1ittle additional preparation prior to the
X-ray. Fish were "posed" as appropriate to make best use of the available
8" x 10" field. Since it usually required two or, or for large fish, three
plates to photograph the length of each fish's vertebral column, stainless
steel pins were inserted between vertebrae where required to accurately
resume the count on sequential plates. The exposed plates were developed
and the vertebrae counted {including the first (fused) vertebra and the
urostyle) at the Museum by Mr. Renaud.

i Sy Sy W AN Gy A A an b G ah a8 A By A Wy e W
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Salmonid scales and otoliths were interpreted at the Kuujjuag Research
Center, Salmon scales were soaked and cleaned in water before being
mounted between two slides for reading under a dissection microscope.
Arctic char otoliths were also read under a dissection microscope. Some
otoliths required no special preparation while others were ground by hand
using very fine (600 grade) waterproof sandpaper and water to make reading

easier.

Other than that done by the various analysists for their respective
reports, all data synthesis and computations, as well as the preparation of
all figures, tables and text was done in the Montréal office of Makivik

Corporation.
v) Alterations to proposed study design

The Phase I1 field program as presented in the funding proposals (Makivik
Corporation, 1984 a,b} and the detailed sampling design submitted to MAPAQ
were generally accomplished. Inevitably, as with most field programs,
some elements could not be completed, under the circumstances presented.
A1l such deviations and omissions from the current program are identified
below. While the project would have benefited from their successful
completion, there were no changes or omissions from the Phase II proposed
program which significantly changed the outcome of the year's work or the
development process in the longer term.

The backbone of the operation, the experimental fishery at Killiniq,
generally went according to plan in an operational sense although the cod
resource by and large failed to materialize during the summer of 1984.
Almost all fishing was done with gillnets. The cod trap was installed as
soon as drift ice cleared the area, only to be severely damaged almost
immediately by an iceberg. See section C.2.b (iii) for more details on the
use of gears other than gillnets.
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In view of the general Tlack of experience in the area vis-d-vis the
operation of gear, and knowledge of the depth strata in the inshore waters,
the exploratory fishing program was not designed on any geographically
systematic basis. Such an approach was not very successful in Phase I
{Gi11is and Allard, 1984). In Phase 1I, the approach adopted was to
jdentify sites and areas which could be fished effectively from an
operational standpoint and to monitor these sites/areas accordingly based
on catches observed. Given this approach, the exploratory program
proceeded as planned, however, poor catches in all areas resulted in a bias
of total effort toward the Labrador side on the assumption (later
confirmed) that the Atlantic cod resource in Ungava is an extension of the
north Labrador stock.

The basic biological sampling program and special biological studies were
completed as planned with the exception of the cod tagging program which
was cancelled due to the destruction of the cod trap.

The water temperature profiling program was cancelled due to mechanical
failure of the bathyothermograph. However, some valuable measurements were
provided to the project by Jack Fife, D.F.0., who was involved in an
independant sampling program in the vicinity of Killinia. These data,
supplemented the Project's surface temperature measurements, did provide
indications of temporal changes in temperature through the season (see
section C.1.d}.

A1l the other elements of the program including the gear evaluation,
plant/processing assessment and plant upgrading components were completed
as planned and are detailed in subsequent sections of this report.



C. RESULTS

1. Operations
(a} Sea ice

As in Phase I, lingering concentrations of sea ice influenced all Phase II
activities during the base mobilization period and the early part of the
sampling program. The pattern of clearing is shown in Figure 6. While, in
1983, the source of late-clearing ice was the Central Canadian Arctic,
lingering ice in 1984 originated predominantly in Eastern Canadian Waters
(Environment Canada, 1984). The local {near Killiniq) effects were similar
in both years (see Gillis and Allard, 1984). An open corridor along the
northeastern shore of Ungava Bay persisted through much of July permitting
Inuit fishermen and their families to travel unimpeded to Killiniq at mid-
month. Immediately after the first team of southern project staff arrived
by floatplane on July 26 and 27, 1984, fields of ice returned to block all
local waters until August 12. Clearing proceeded very slowly in the
immediate Killinig area (photo 2). No static gear was left overnight in
adjacent waters until August 23. Fishing on the Labrador side {Figure 3)
was free from risk of ice by August 20. ‘

b) Weather

Meteorological measurements recorded by Ministry of Transport personnel at
Ki1liniq for the active period of the Phase Il field program are Tisted in
Appendix 3 and summarized by month in Table 7. Unfortunately, wind
measurements are not available for 1984, The trend in average tempera-
tures, cooling through the period, is similar to that of 1983 (Gillis and
Allard, 1984}, though July and August 1984 were both slightly warmer than
the previous year. After July, more precipitation was recorded during the
1984 field season compared with the previous year.
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TABLE 7 - MONTHLY SUMMARY OF KEY METEOROLOGICAL PARAMETERS AT KILLINIO
JULY - OCTOBER, 1984 (Source : Environment Canada, Canadian
Climatological Center) - KILLINIO FISHERY.PROJECT, PHASE II

PARAMETERS JUuLy AUG. SEPT 0CT.*

Temperature : 184 168 iga 56
{(# of obs. = 8 daily)
Mean Daily High (9C) 10.49 8.99 4,40 1.6°
Mean Daily Low {©C) 2.90 1.50 0.60 { -1.10
Overall Mean (°C} 6.7¢ 5.00 2,50 | 0.3
Precipitation : 23 21 23 7
{# of obs. = 1 daily) '
Total (mm) 33.2 77.9 106.8 16.1
Snow {cm) o - - 48.0 14,1
Days with more than 1 wm precipitation 6 11 13 5
Sea level air pressure 112 112 112 31
{# of obs. = 4 daily) _
Monthly mean (millibars) 1006.7 1001.4 | 1006.0 1007.8

* L ast observations October 10, 1984

Overall, the weather until late September, during which time only 4 days were
Jost due solely to weather conditions, was aquite favourable for fishing
operations. A major storm broke on September 26 and continued for 6 days. The
weather thereafter (to October 19) was variable and frequently windy.
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(c) Tidal and Set Currents

The general characteristics of the hydrological features in the study area
have been discussed in the report of Phase I (Gillis and Allard, 1984).
Figure 7 is a representation of the surface set current pattern of the
southeastern Canadian Arctic. Figure 8 is the actual tidal cycle (Canadian
Hydrographic Service, 1983) at Killiniq during Phase II field studies. The
annual peak amplitude of 7.1 meters on September 27 was in considerable
contrast to the annual minimum amplitude of 1.8 meters, which had occurred
just 7 days previously.

Terre de
Bafttin

Figure 7. GENERAL SURFACE CURRENT PATTERN, SOUTHEASTERN
CANADIAN ARCTIC WATERS (ADAPTED FROM DUNBAR
{1951) ARD GUSTAJTIS & BUCKLEY ({(1977)}
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{d) Water Temperatures

The bathyothermograph used in Phase Il was found to be not recording
properly and so those data were not considered. In an independent study,
Jack Fife of Fisheries and Oceans Canada observed that water temperatures
in the immediate vicinity of Killiniq were quite constant throughout the
column (J. Fife, pers. comm.}, probably because of the mixing action of the
tidal currents. On this basis, surface temperature measurements, near
Killinig at least, should be a good indicator of water temperatures
throughout the water column. Four regular stations were established within
the area of the experimental fishery to monitor water temperature. Surface
measurements from these stations are given in Table 8.
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TABLE 8. SURFACE WATER TEMPERATURES (OC) FROM THE IMMEDIATE KILLINIO AREA,
KILLINIQ FISHERIES PROJECT, PHASE 11

Station
Da te 1 2 3 4
August 25 | 1.8* 2.0%
September 07 1.0 1.0
September 13 1.5 1.1 1.2 | 1.6
September 21 2.2 2.2 2.2 2.2
October 03 1.0 ' 1.0
October 05 2.0 2.0 2.0 2.0
October 14 - 1.8 - 1.8 - 1.8 - 1.8
Key to stations :
1. Inner Burwell Harbour, 18 fm.
2. Outer Burwell Harbour, 25 fm.
3. Center of Munro Harbour, 3C fm.
4, Center of Fox Harbour, 15 fm.
* data provided by Jack Fife, DFO

The highest surface water temperature of the summer, 30C, was recorded
immediately in front of the fish plant at Killinig on September 20. A
number of surface temperature measurements at other locations in the study
area were also recorded over the season but none of these exceeded 1.89C,
Water temperatures in the immediate Killinig area seemed to be affected by
high winds, particularly from the eastern auarter. A rise in water
temperatures appeared to follow heavy easterly winds on several occasions
both in Phase I and II. The water temperature in the Forbes Sound/Killinig
area is likely the result of a complex interaction of cold Arctic water
from offshore Ungava Bay, the coastwise core of warmer fresh water flowing
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out of the large rivers in the south of Ungava Bay and the water which ebbs
and flows from Labrador through the Mclellan Strait and around Killinig
Island on each tide, all compounded by the effect of changing tidal
amplitudes (Figure 8) and recent weather patterns. A series of surface
water temperature readings was taken on August 25 on a transect from the
narrowest point of the MclLellan Strait (Figure 2), through the center of
Forbes Sound to the south ccast of Jackson Island when the tide was rising
strongly (water was flowing east to west through Mclellan Strait).
Temperatures at six positions along this transect showed a steady increase
from 0.49C at the narrows to 2.09C close to Jackson Island, indicating that
at least under these circumstances, water pumped by tidal action through
McLellan Strait from Labrador had a cooling effect on waters immediately
adjacent to Killinig Island.

While the details of the mechanism controlling water temperatures in this
area are unclear, the overall effect in 1984 was quite clear. Water
temperatures never reached those recorded in 1983 (4.5 + OC) but remained
at 39C or lower for the entire season.

(e} Operation of Gears and Vessels

M. Arthur Mauger, gear specialist for MAPAQ, spent three weeks at the site
during Phase II to observe the physical conditions of the area and the
operation of the fishing gear and vessels being used, with a view to making
recommendations for changes which would result in better adapted gear and
increased harvesting and cost efficiency. His report is attached to this

report as Appendix G.
2. Resources
{a} Experimental Fishery

The experimental commercial fishery based at Killinigq was_operative from
August 23 to October 9. Daily activity reports for this fishery are given
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in Appendix C. A total of 411 net-days of effort was spent in this
fishery. The work was carried out almost entirely by the "Kanayuk" (see
Table 2 and photo 5) with a total crew of 4, which, in the interests of
Inuit training and experience, was a higher number than is wusually
necessary. Overall, the number of nets set averaged 8.7/day, but varied
from 3 to 16 at any one time. Effort fluctuated in relation to expected
return. Through the peak of the fishery {see below), a daily average of
11.5 nets {range 8-16) were used.

A1 potentially commercial catches from the daily reporting sheets are

cummarized in Table 9. Obviously, of the fish species, only Atlantic cod
was taken in any significant quantity. Some records of non-commercial

TABLE 9. TOTAL RECORDED CATCH, EXPERIMENTAL FISHERY AT KILLINIQ, 1984

Number _ Weight

Atlantic Cod :

Fresh 721 2668.1
Scavenged 53 196.1*
Lost 4 _ 14.8*
Total 778 2879.0%
Other species :

Greenland cod 4

Thorny skate 1

Atlantic salmon 1

Arctic char 1

Iceland scallops 3

Harp seals 20

Bearded seals 2

Seal, unspecified 1

* Weights generated from average of all fresh catch.
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species, such as shorthorn sculpin (Myoxocephalus scorpius), and Hyas crab
(Hyas coarcticus), were recorded but not continuously, and so are not

included.

In addition to catches, fishermen were reauired to record their daily
effort in terms of numbers of nets set. Both daily catch and effort were
recorded in relation to a series of numbered fishing zones pre-established
to cover the total anticipated extent of the fishery (Figure 9). With
these data, the spatial extent of the fishery from each zone can be
studied. Of the 26 zones delineated, efforts were recorded in only nine
(Table 10), a semi-continuous stretch from the north-western tip of
Killinig Island, around Jackson Isiand and into Forbes Sound {Figure 9}.
Zone nine has no fishable grounds because of strong currents. Table 10
presents the total catch of fresh Atlantic cod, total effort and catch per
unit of effort (CPUE) for each zone and the whole area.

TABLE 10. TOTAL EFFORT, CATCHES OF FRESH ATLANTIC COD AND RESULTAMT CATCH
PER UNIT EFFORT (CPUE), BY FISHING ZONE, EXPERIMENTAL FISHERY

AT KILLINIQ, 1984

Zone Catch Effort CPUE
{see Figure 9) (k) {(net-days) (kg/net-days )}

4 0 3 0.00

5 0 : 3 0.00

8 7.2 9 n-80

10 190.5 12 "15.88

11 1169.2 92 12.60

12 581.1 68 8.55

13 280.2 60 4.67

14 0 3 0.00

21 2.3 & 0.38

Not specified 447.6 155 Z2.89

Total 2668.1 411 (ave) 6.49
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Zones 10 to 13 were the most heavily fished and provided the best returns,
reaching a peak of 15.88 kg per net-day in zone 10. Some 37.7% of catches
and 16.8% of efforts could not be attributed to any single zone. Including
these efforts, the overall catch per unit of effort for the fishery was
6.49 kg/net-day. In comparison with an overall average CPUE of 51.06
kg/net-day from much the same area in 1983 (Gi1l1is and Allard, 1984}, the
strength of the inshore migration of Atlantic cod to the immediate Killiniq
area in 1984 was obviously well below that of the previous year.

The daily CPUE for the experimental fishery, plotted in Figure 10, shows
the seasonality of the fishery. If the temporal boundaries of the jnshore
migration are defined as the first and last significant daily returns {more
than 5.0 kg/net-day), a 22-day period between September 4 and 26, is
derived during which most fish were caught. Eliminating the largely empty
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effort exerted outside this period from Table 10 pushes the CPUE for the
productive fishery to 10.1 kg/net-day over the 22-day peak period. This
figure provides a more valid comparison with the 1983 results but is still
well below that level.

b} Exploratory survey
(i) Groundfish

A total of 93 sets of exploratory gillnets were laid between August 6
and September 18. The total catch of commercial species is given in Table
11 (A). A number of other non-commercial species were recorded

TABLE 11. TOTAL COMMERCIAL CATCH, EXPLORATCRY GROUMDFISH SURVEY,
KILLINIO FISHERIES PROJECT, PHASE 11

Species Number Weight (kg}

A. Gillnets

Atlantic cod

Fresh 726 2784.8
Scavenged 272 1044 ,5*
Lost 1 3.8*
Total 299 3833.1
Greenland cod 3 7.4
Greenland halibut 145 240.7
3.2

Icetand scallop 30
B. Hand jigs

Atlantic cod

Fresh 390 876.7

Lost 1 2.3*

Total 391 £878.¢
Sculpin sp. 5 M/A

* Weight generated from average of fresh catch
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discontinuously throughout the survey. Summaries of the raw set and catch
data are given in Appendix D. Atlantic cod was the only species recorded
in significant numbers from exploratory gillnet efforts, however two of the
other species listed, Greenland halibut and Iceland scallop, are of
interest and will be discussed later.

A total of 432 net-days of exploratory gillnet effort was recorced in the
1984 program, the majority (73.8%) being directed at the Labrador coast
(Table 12). 1In relative terms, catches of Atlantic cod were better on the
north Labrador coast by approximately a factor of 3 over Ungava Bay.
In real terms, however, none of these catch results was very rewarding.
The CPUE for Labrador was quite similar to that for the productive period
in the experimental fishery at Killinia (Figure 10). The Ungava
exploratory figures mainly pertain to those areas outside the experimental
fishery's primary zones of activity (Table 10).

TABLE 12. EFFORT, TOTAL CATCH AND CATCH PER UNIT EFFORT (CPUE)
FOR ATLANTIC COD TAKEN IN EXPLORATORY GILLNET SURVEY,
KILLINIO FISHERIES PROJECT, PHASE II

Ungava Bay North Labrador coast Overall
Effort 113 319 432
{net-days)
Total 439 3366 3805
Catch (kg)
CPUE 3.88 10.55 8.81
(kg/net-day)

Like those of the experimental fishery, catches in the exploratory survey
were quite sporadic. Several good individual catches {set numbers 24, 25,
41 and 76; all more than 50 kg/net-day) were recorded, but despite an
immediate redistribution of the available gear to attempt to take advantage
of these results, they could not be immediately repeated.
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Hand Jigs were used frequently throughout the exploratory groundfish
survey, both as a spot sampling tool and, on occasion, to assist in
choosing locations for gillnet sets. Total catches for this gear are found
in Table 11(B). Raw set and catch data may be found in Appendix D.

The parameters used to describe the exploratory Jjigging are presented in
Table 13. A1l successful jigging was done in the north Labrador area.
While the efforts at the Button Islands were not extensive, it fis
interesting that no Atlantic cod were Jjigged on the Ungava side of the
peninsula. Similar efforts in 1983 had also proven unsuccessful {Gillis
and Allard, 1984). One out of four attempts on the Labrador side resulted
in at least one fish being caught (Table 13). Since few restrictions were
placed upon the lenath or intensity of any jiaging attempt, catch per unit

TABLE 13. TOTAL CATCH OF ATLANTIC COD, EFFORT, AND SEVERAL VALUES OF CATCH
PER UNIT EFFORT (CPUE) FOR EXPLORATORY HAMD JIGGING,
KILLINIO FISHERIES PROJECT, PHASE 11

: Area
Parameters Ungava Bay North Labrador Button Is.
Catch (kag) 0 797.3 0
# Attempts 15 68 1
# Successful attempts 0 17 0
Total jig bhours 9.1 58.1 1.3
Successful jio hours 0.0 37.3 0.0
Success ratio (attempts) 0 25% 0
CPUE (kg/jig-hour), - 13.7 -
all efforts

CPUE {kg/jig-hour), - 21.4 -
successful efforts
Average CPUE - 4.6 -
(kg/jig-hour) per attempt
Average CPUE - 18.5 -
(kg/jig-hour) per

{successful attempt
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effort figures have been calculated in several ways. If desired, the
following units may be re-expressed as numbers.of fish using the observed
average weight of 2.25 kg per jigged fish. Including all efforts, returns
were at a rate of 13.7 kg per jig-hour, or an average CPUE of 4.6 kg per
jig-hour per attempt. Considering successful efforts only, the overall
yield becomes 21.4 kg per hour of successful jigging, or an average CPUE of
18.5 kg per jig-hour for successful attempts.

The individual jig results seem to support the evidence from the experimen-
tal and exploratory gi1inets results, i.e., that cod in 1984 were moving
through the area in isolated pockets. The data from the exploratory
jigaing is aquite precise in space and time and therefore should be useful
in comparing relative fish densities between sites when the distribution is
as patchy as was seemingly encountered in 1984. Table 14 presents each
successful jig set, the CPUE in #/jig-hour, and the average depth from
which the fish were taken. Also given is the theoretical maximum CPUE in
#/jig-hour based on a sink rate for the jig of 2 fm/sec, a sustainable
retrieval rate (by hand) of 0.5 fm/sec and a fixed turnaround time on the
vessel of 10 seconds. The assumption adopted is that if fish are present,
the average time required to attract and jig one, once the jig is at depth,
is density dependant. By setting the time required to attract and jig a
fish to zero, the resultant figure becomes a theoretical depth-specific
maximum rate of return against which to compare the observed values.
Ratios of the observed to the theoretical maximum CPUE (A/B in Table 14)
can then be used to rank sets by increasing density of fish on the bottom.
Figure 11 presents each of the successful 1984 jig sets (points) relative
to the depth-specific theoretical maximum (line) as described above.
Plotting these ranked jig sets (Figure 12) indicates no clear density
pattern beyond the observation that four of the top eight densities were
recorded from the slopes around the Argo Islands.

Most of the groundfish exploratory effort in Phase Il was directed at near
shore areas. The only other potentially commercial fish encountered in any
amount was the Greenland halibut. Almost all of these were taken from two
fleets set well offshore (18-20 naut. miles) between September 6 and 10.
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These nets were not retrieved for four days because poor weather
conditions. As a result of the low catch of Atlantic cod (36.1 kg from
a total of 15 nets), no further efforts were directed offshore in Phase
Il. Greenland halibut was the primary catch in these sets, totalling
238.4 kg (144 fish averaging 3.3 kg each, CPUE = 4.26 kg per net-day).

TABLE 14, RANKING OF SUCCESSFUL HAND JIG SETS BY INCREASING DENSITY OF
ATLANTIC COD. KILLINIO FISHERIES PROJECT, PHASE II

A B
CPUE AVE MAX A/B RANK
Set # {(#/3-h) DEPTH (fm.) CPUE
225 5.6 32.0 40.0 0.14 11
228 10.8 36.5 35.6 0.30 4
231 4.4 32.5 39.5 0.11 14
233 6.0 25.0 49.7 0.12 13
234 6.7 30.0 42.0 0.16 8
236 9.0 38.0 34.3 0.26 6
237 15.6 38.5 33.9 0.46 2
242 3.0 40.0 33.0 0.09 15
246 12.0 45,0 29.4 0.41 3
248 8.2 45,0 29.4 0.28 5
251 4.1 51.5 26.2 0.16 8
254 23.4 30.0 42.0 g.56 1
258 1.0 37.0 35.1 0.03 16
260 0.9 45.0 29.4 0.03 16
271 6.6 50.0 27.0 0.24 7
281 5.0 33.0 38.0 0.13 12
283 4.2 52.0 25.7 0.16 8

{ii) Iceland scallops

A total of 50 tows were completed in search of Iceland scallops in Phase
1I1. Table 15 summarizes the results of those efforts.

Roughly two thirds of the scallop effort was directed at the Labrador side
of the study area since the exploratory groundfish survey effort was higher
there. No apparent commercial "beds" of Iceland scallops were delineated,
even though the species was widely encountered (62.5% of tows) at a Jow
density.



- 47 -
CPUE {#/ JIG - HOUR)
110 100 90 80 70 80 50 40 30 20 0 o
1 i 8 L A i e 4 L A 1 1] L] - o
Y
- 20 4
<
m
il
4 >
o
m
[ ] ® - 30 ]
) m
i 3
I
. - -
- “n
. . . 40 _,;_
. = .
. - 50
* .
- 60
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JIG SETS PLOTTED AGAINST DEPTH AND IN COMPARISON
WITE THE DEPTH SPECIFIC THEORETICAL MAXIMUM CFUE,
KILLINIGQ FISHERIES PROJECT, PHASE I

Much more rigorous scallop survey results obtained subsequently indicate
that the rig used in the initial exploratory work in Phase Il was not
nearly so efficient as the standard commercial rig used during Phase III
(Gi11is and Allard, in prep.). For this reason, the actual levels of catch
in Phase I1 will not be used to characterize commercial potential of this

-

species.
{iii) Miscellaneous exploratory efforts

Besides commercial gilinets, scallop drags and hand jigs; other gear was
used during Phase II for various periods and with varying degrees of
success. The cod trap brought to the site the previous year was re-
installed at Trap Cove, immediately to the west of the mouth of Burwell
Harbour on the south coast of Jackson Island {Figure 9}, on September 6.
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1t was checked the following morning and found empty. That evening, major
damage was sustained when a bergy bit from a disintegrating grounded
iceberg several miles away was propelled by high winds into the moored
trap. The bergy bit moved off the remnants of the trap on September ¢,
after which the trap was 1ifted and brought to shore. Repairs on the trap
proceeded over the next weeks, and were completed just before the end of
the field period.

One of two available automatic Jjigging machines was installed on the
"Burwell Pride® and tested in the harbour. Unfortunately, the lack of cod
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TABLE 15. CATCH, EFFORT AND CPUE OF ICELAND SCALLOP FOR QUEBEC AND
LABRADOR SECTIONS OF STUDY AREA DURING EXPLORATORY SCALLOP
FISHING, KILLINIO FISHERIES PROJECT, PHASE II

Parameter Québec Labrador Total
EFFORT
# of tows 18 32 50
success ratio (scallops 27.8% 62.5% 1 50.0%
present) |
# of drag-hours 13.43 31.560 44,93
CATCH
# of scallops 37 236 i 273
whole weight (kg) 4.2 27.5 31.7
CPUE {kg/drag-hour)
Average {whole wt) 0.31 0.87 0.71
Highest individual tow
{whole wt) 1.43 8.09 8.09

prevented any meaningful testing of this gear, since the few cod in the
Killiniq area in Phase 11 seemingly could not be jigged (Table 13).

Two lobster traps were placed at various sites within Burwell Harbour for a
period of 31 days. Depths varied from 2 to 8 fathoms, and Tocally avail-
able baits {eg., cod heads) were used. Catches included numerous Hyas
crabs, shorthorn sculpins and several eelpouts, Lycodes sp., but no Tobster

{Homarus americanus).

More interesting results were obtained from short fleets of geometric gangs
and trammel nets set out at the surface in Burwell Harbour. A total of 28
Atlantic herring (Clupea harengus) were taken from these nets (Table 16).
Most of these (24) were taken between September 21 and 25, after which the
trammel net could not be checked until October 1, and the geometric gangs
until October 3 because of a storm. The trammel net was heavily damaged
during the storm, and both sets of gear were removec for the season on
October 3.
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TABLE 16. SUMMARY OF GEOMETRIC GANG AND TRAMMEL NET CATCHES AND EFFORT,
KILLINIQ FISHERIES PRCJECT, PHASE II

Gear Dates Net-days Catch
Geometric gangs Sept. 9, Sept. 13- €1 12 Atlantic herring
Oct. 3
Trammel nets Sept. 10- Oct. 3 23 16 Atlantic herring

One or more surface gillnets were maintained near Killiniq by several of
the Inuit fishermen, and some Atlantic salmon (Salmo salar) and several
Arctic char char (Salvelinus alpinus) were taken. No accurate records of
these efforts were kept, however, biological autopsies were performed on
some fish taken from these nets. These results are presented in the

following section.

3. Biological Characteristics of the Resources

a) Atlantic Cod
(1) Basic biology

The size run in the catch for Atlantic cod in 1984 was very similar to that
of 1983 {Gillis and Allard, 1984). A total of 1125 cod were randomly
selected from commercial gillnet catches, sexed, and measured to the
nearest centimeter. The length frequency distributions for gillnetted fish
are aiven in Figure 13. As seems typical for this species, males were
slightly yet significantly shorter than the females. All three mean values
of length (male, female, and combined) are very close to the values of
1983, which were also calculated solely on the basis of gillnet catches.
Catches from hand jigging were sufficient in 1984 to produce a random
length frequency data base for that gear as well. These distributions are
given in Figure 14. The length distribution of jigged fish is clearly
bimodal. '
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Subsequent to the original interpretation of the 1984 cod otoliths, several
independent re-readings of a subsample of the 1983 cod otoliths have
produced interpretations which, when compared with the original readings,
fall outside accepted standards for disparities between independent
readings of the same sample. At the time of writing, the disparities had
not been resolved. The following results therefore may be modified at some
future date. Nevertheless, while the magnitude of the changes in the cod
stock suggested by the 1983 results may be reduced depending on how the
discrepancy in interpretation is resolved, this discrepancy in itself will
probably not account for all of the observed changes.

The age distributions of the gillnet and hand-jig catches are given in
Figures 15 and 16, respectively. The age distributions were calculated by
correcting the age freguency within each l-cm length grouping from the
autopsy file so as to correspond to the actual freaquency cf that same l-cm
group within the random length freguency data base. This was done
independently for each sex and each gear to avoid bias. When completed,
the age frequencies for each sex taken by the same gear were added to
produce a total age frequency for that gear. The results are quite
interesting. In gilinet catches in 1984, eight-year-old fish remained the
single strongest year c¢lass (1976) although its dominance {0.41) was
reduced over that of 1983 {0.48) (Gillis and Allard 1284)., At the same
time, age nine fish are far more prevalent (.35 vs .18} than in the
previous year while the proportion of age seven fish dropped by a
corresponding amount. The suggestion is that both the 1975 and 1976 year
classes are relatively strong.

The age structure of jigged fish (Figure 16) is also interesting in that
the upper mode of the length frequency in the catch corresponds ciosely to
the age distribution of gillnetted fish, presenting the 1975 and 1976 {9
and 8 years old, respectively) year classes as relatively strong. Much of
the lower mode of the length frequency is accounted for by age 5 fish,
which may signal another strong year class (1979).
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The growth rate, indicated by average length at age data, is shown in
Figure 17. It is very similar to that of 1983 in all respects: relatively
rapid growth; and males growing slightly but consistently slower than
females. Mean asymptotic length, Lo was approximately 120 cm for ages 6
to 10. However, rate of growth was not uniform within the sample. Females
predominated in the catch at every age for which sufficient numbers existed
(Figure 18). The final ratio of the sexes was .32 : .68 (M:F).
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(i1) Stomach contents

Though not measured directly in either year, the general impression among
field observers was that Atlantic cod in 1984 catches were not feeding as
heavily as those of the previous year. One hundred and sixty-six stomachs
of Atlantic cod were retained for analysis of contents. The report of Dr.
Max Dunbar is attached as Appendix H. A total of 48 food species were
jdentified. Sufficient samples were available {(Table 17) to compare the
feeding pattern of fish froﬁ the Labrador side (N = 60) with those taken
from Ungava Bay (N = 106).

Only twenty-five species (52,1%) were recorded from both sides, while
thirteen {27.1%) were unique to Ungava and ten (20.8%), to Labrador.

However, with the exception of the observation of the cumacean, Diastylis

rathkei, in 15.0% of stomachs from Labrador, the rate of occurrence of
species unique to one side was invariably less than 4% of stomachs.
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TABLE 17. IMPORTANT FOOD SPECIES { = 10% OCCURRENCE) OF ATLANTIC COD FROM
NORTHERN LABRADOR AND NORTHEASTERN UNGAVA, SEPTEMBER 1984

% Qccuyrrence
Species Ungava (N = 106) Labrador {H = 50]
| Fish
Myctophum glaciale E1.9 6.7
Myoxocephalus scorpius
groeniandicus 10.4 63.3

Decapods

Lebbeus polaris 7.5 13.3
[ebbeus groenlandicus 38.7 16.7
Fualus fabricii 21.7 16.7
Pandatus montagui 15.1 6.7
Spirontocaris spinus 3.8 15.0
Amphipods

Ampelisca eschrichti 5.7 23.3
Anonyx nugax 12.3 21.7
HapToops setosa 18.9 6.7
Mysids

Mysis oculata 13.2 58.3
Polychaetes

Nereis pelagica 17.9 | 8.3 {
Cumaceans

Diastylis rathkei 0.0 15,0

0f the species recorded from both sides of the peninsula, there were often
considerable differences in the relative importance of a species from one
side to the other. Table 17 compares those species considered important
{ = 10% occurrence) on one or both sides. Labrador fish fed most often on
juveniles of the sculpin, Myoxocephalus scorpius agroenlandicus (63.3%) and
the mysid, Mysis oculata (58.1%). Dunbar's observation that these two
species are usually associated with fresh water influence is interesting
since the jigged fish he refers to (Appendix H, p.6) were taken among the
outer islands on the Labrador coast, distinctly removed from any signifi-
cant source of run-off or entrainment of fresh water.
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In contrast, Ungava fish fed most freoguently on the lantern fish Myctophum

glaciale (51.9%) and tended to eat decapod shrimp more frequently, particu-
Tarly Lebbeus groenlandicus (38.7%}. Those items which were important
{ =2 10%) to fish from both sides were the exception (5 of 48). For a
species known to be highly omnivorous (Leim and Scott, 1966), it is Tikely

that the observed regional differences in diet are more a function of
availability of food items rather than preference.

Since inshore migrations, such as into the Killinig area, are feeding
migrations, it could be revealing to compare the 1important ( = 10%
occurrence) dietary items recorded for Atlantic cod from Ungava Bay between
Phases I and 11 (Table 18). The glacier Tantern fish, Myctophum glaciale,

seems equally available and/or preferred in both years, however, beyond
that there are some differences. Greenland halibut, Reinhardtius

hippoglossoides, the amphipod, Haploops setosa, and the shrimp, Lebbeus

polaris are clearly reduced in importance in 1984 over 1983. Three
species: the shrimp, Eualus fabricii and the two species associated by
Dunbar {1985) with fresh water, Myoxocephalus scorpius groenlandicus and

Mysis oculata, increased in importance in 1984,
(i1i) Parasites

Data on field observations and samples of Atlantic cod livers were analysed
by Dr. Mark Curtis. In a very complete report {(Appendix 1), he presents
the results of those analyses and provides a literature review of the
biology and commercial implications of anisakine nematodes in Atlantic
cod. The following is a brief review of the major results, beyond which
inquiries should be directed at the report itself.

Despite candling thin sections of fillets from 177 fish, and observing
hundreds of others during the biological autopsy routine and thousands more
during commercial splitting procedures, no field observations of the
codworm or "sealworm" (Phocanema decipiens) were recorded. In other areas
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TABLE 18. IMPORTANT FOOD SPECIES ( = 10% OF STOMACHS) IN ATLANTIC COD
STOMACHS FROM UNGAVA, 1983 AND 1984 '

% Cccurrence
Species 1883 1584
(N = 75} (N = 106)

Fish

Myctophum glaciale 49.3 51.9

Revinhardtius hippoglossoides 32.0 8.5

Myoxocephalus scorpius

groeniandicus 0.0 10.4

Amphipods |

Haploops setosa 38.7 18.9

Anonyx nugax - ’ 14.7 12.3
Decapods
. Lebbeus groenlandicus 25.3 38.7

Tebbeus polaris 22.7 7.8

EuaTus fabricii 2.7 21.7

Pandalus montagui ' 13.3 15.1
Mysids

Mysis oculata 6.0 13.2
Polychaetes

Nereis pelagica 0.0 17.9

Unidentiftied 8.0 0.0
Molluscs

Cephalopods 12.0 3.8

devoid of the primary host species, grey seal (Halichoerus garypus), this
parasite is maintained by other seals, such as harp seals (Pagophilus
groenlandicus}, at a level of approximately 1%. Since other seals,

especially the harp, are very abundant in the Killiniq area, it seems
unlikely that the incidence in Killiniq cod should be much Tower than 1%.
The worm had been observed in cod fillets processed in the previous
fishery, but at a rate not above 1% (R. Buffitt, pers. comm.). The 1984
results, therefore, confirm that codworm incidence in the Kii?inia area

remains at an extremely low Tevel.
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Rigorous data were obtained on the incidence of the two other anisakine
nematodes observed in 1983 material, Anisakis sp. and Contracaecum sp.
{Curtis, 1984). Sixty-one percent (N = 149) of livers inspected visually
in the field and 74% (N = 164) of those examined by Dr. Curtis in the
Taboratory harboured one or both species. -The mean level of intensity of

#

infection of Killiniq cod by Anisakis sp. is near the median for east coast
Atlantic cod fisheries (Curtis, Appendix I). While Anisakis sp. can be a
serious pathogen in man, the incidence of this species in the flesh is
usually less than 2% of that recorded in the Tiver, which would place the
expected incidence in Killinig cod fillets at a very Tow level. Moreover,
the parasite is killed by either freezing the flesh (- 209C for 24 hrs) or
as a result of the normal cocking process.

While anisakine nematodes do not pose any concern for the production of
flesh-based Atlantic cod products from Killiniq, their incidence in the
1iver, combined with an unidentified protozoan cyst observed in 12% of
Tiver samples, precludes further consideration of any form of whole cod
livers as a potential fish product. Only 22% of livers examined were
devoid of visible parasitic organisms.

Curtis (Appendix 1) points out that subsequent intermediate hosts, such as
~ Atlantic cod, may pick up Anisakis sp. directly from euphausids, the first
intermediate host, if the level of pelagic feeding is high, or indirectly
from a pelagic forage fish upon which they may prey. Atlantic herring is a
common pelagic forager which acts as an intermediate host to Anisakis sp..
At least during the summer feeding migration, Atlantic cod at Killiniq do
not prey on euphausids, and while Atlantic herring are present, they have
been neither abundant nor an item in the Atlantic cods' diet (Tables 17 and
18). The role of foraging intermediate hosts and the source of Anisakis
sp. for Atlantic cod in this area could be piayed by the lantern fish
Myctophum glaciale {Table 18} although this has not been confirmed.
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Curtis' report concludes with several recommendations, including one that
the documented "worm-free" status of Atlantic cod products from this area
should be reflected favourably in the market place and should be used to
the furiherest extent as a marketing tool.

{iv) Stock affinity

Using the method described in Section B.2 ¢. {ii), a total of 112 vertebral
columns of Atlantic cod were prepared and enumerated visually from fresh
material. As a check on the accuracy of these counts, 19 vertebral columns
which had been read visually in the field were subsequently X-rayed (see
section B.2.c(iv)) and enumerated in the laboratory. The means derived
from visual and X-raj counts of the same 19 fish were 54.79 and 55.16
respectively, including the first {(fused) vertebrae and the urostyle. This
difference was tested using a t-teét for paired observations and found to
be not significant ( o< = ,05).

Thus, the visual counts were accepted. The mean vertebral number of the
112 visual counts was 54.91. The mean of the previous sample from
Killiniq, collected in 1948, was virtually the same (54.90, N = 50). Based
on that sample, Grainger and Dunbar (unpublished) aligned Killiniq cod with
the Labrador stock, as did Vladykov (1933) before them, based on fin ray
(D2) counts. Templeman {1981), 1in reviewing all available northwest
Atlantic vertebral counts, found the counts from the Labrador-East
Newfoundland stock te be wusually over 55 (average sexes combined,
1947-1971, 55.234), but noted a tendency toward lower averages in samples
from the inshore areas. Means as low as 54.20 in southern lLabrador and
54,68 in the central and northern areas have been reported.

b} Iceland Scallop
Iceland scallop catches seemed to be correlated with water depth. As

mentioned, subseauent Iceland scallop survey results (Gillis and Allard,
in prep.) have illustrated the inadequacy of the scallop rig used in Phase
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IT as a quantitative survey gear. Depth capability extended only to
approximately 30 fathoms. Tows were grouped into 5 fathom average tow
depth classes, and standardized catch rates were determined for each class,
setting the highest class CPUE at 1.0. There was a trend (Figure 19)
toward higher catches with increased depth to the 1imit (30 fm.)} of the
gear used.

A total of 238 scallops were randomly selected and measured to the nearest
miilimeter. The resultant freaquency of lengths in the catch is shown in
Figure 20. Eighty-seven to 8% mm individuals formed the mode, but the mean
length in the catch was pulled down to 83.42 mm (s = 8.269) by smaller
individuals which ranged down to the 54-56 mm class. Length at age data
were available from 76 of 104 samples retained for that purpose. The
balance {26.9%) were unreadable owing to epiphytic growth. The report of
Gaudet (1985, Appendix K) also provided an analysis of growth.
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In the majority of cases, terminal ace could not be accurately measured.
The age structure was therefore determined by applying a key of length
range at age, as calculated using the Von Bertalnaffy growth equation
(Ricker, 1975), to the random frequency of lengths in the catches. Gaudet
{Appendix K} unknowingly calculated the age frequency in this way based on
the length frequency of the biased autopsy sample. In 1984, the mean
asymptotic length, L, was 108.2 mm, K was 0.115 and ty was 0.56. The
corrected age frequency is shown in Figure 21. Mean age in the 1984 catch
was 13.94 years. Growth was also expressed by Gaudet as directly measured
lengths at age from the back measurement at each annular ring. These
lengths at age are plotted on Figqure 22 in relation to some representative
rates of growth from the northern Gulf of St. Lawrence area (Poirier, 1976,
and Poirier and Bernier, 1981; in Gaudet, 1985, Appendix K). Although the
overall sample size (N = 76) for 1984 was rather small, the rate of growth
indicated is closely comparable with those of the northern Guif area.

¢. Other Species
(i) Atlantic salmon

A total of 31 Atlantic salmon were autopsied during Phase 1I. The catch
and biological data for these fish is summarized in Appendix f-2. This
sample, 12 males and 19 females, was taken from Inuit nets set in the
immediate Killinia area. Of 30 life histories available from scale
interpretations, there were 7 grilse {1 + years at sea), 22 maidens (2 +
years at sea) and 1 smolt. The smolt and all but one of the grilse were
males. Growth was uniform within each 1life history type, though the
maidens were all larger (L = 77.28, s = 4.29) than the grilse (L = 61.40, s
= 3.27). The overall mean K-factor of the sea salmon was quite high at
1.17 {s = 0.104) as would be expected for fish nearing the end of the
marine phase of their 1ife cycle. These fish seem typical of those native
to the large river systems in southern Ungava Bay; the average age at
smoltification is characteristically high at 5.1 years (range 4 to 7)
{Power, 1981). The migration route suggested by Power et al (in press) for
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Atlantic sa]mon,ﬂ%aving Ungava Bay as smolts and returning as sea salmon
would bring them through the immediate Killiniq area.

{ii) Arctic char

Two Arctic char, both males, were taken at Killinig in September (see
Appendix F-3)}. Though almost the same length, one fish was considerably
heavier and showed a marked development of the testes in comparison with
the other. The c¢losest known char producing system to the Killinig
townsite is some 17 km to the south on the Québec mainland.



- 61 -

(iii} Greenland halibut

Details of 63 autopsied Greenland halibut are presented in Appendix F-4,
Size run in the catch (140 mm to 178 mm gillnets) was large, with an
average of 582.1 mm (s = 97.78) and a range of 429 mm to 1,000 mm. The
sexes were represented nearly equally (.48 : .52, M:F). Ages ranged from 7
to 15 years. Average length at age calculations are presented in Table 19.

TABLE 19. AVERAGE LENGTH AT AGE, GREENLAND HALIBUT, KILLINIQ FISHERIES
PROJECT, PHASE Il.

Age N L s
{mm)

7 3 494.0 7.0
8 10 500.5 37.27
9 14 543.9 67.94
10 14 571.3 61.47
11 12 619.8 45.79
12 5 661.0 26.57
13 1 658 -
14 1 787 -
15 2 911.5 125.16

(iv) Atlantic herring

Eighteen of the Atlantic herring taken during Phase Il were autopsied, and
this information is presented in Appendix F-6. Total lengths ranged from
273 mm to 344 mm (mean 315.1, s = 19.3). Average weight was 241.2 gm.
Thirteen {72%) of the fish in the sample were female. This pelagic species
would seem to be near the northernmost limit of its range in this area
(Liem and Scott, 1966).
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#. Production
a) Atlantic Cod

Similar to Phase I, it is estimated that 10% of the fresh Atlantic cod
tanded in the experimental and exploratory operations were consumed
locally or for some other reason were not split and produced as salt bulk
cod. Some cured salt bulk fish was dried at the Killiniq plant, and
samples of boneless salted fillets were produced. About 135 kilograms of
salt bulk cod, size large, were sent out by aircraft to Kuujjuagq for
northern market testing. .The remainder was boxed into 23-kg units and
shipped via the CCGS "Pierre Radisson” to Québec at the end of the season.
From there it was trucked to Gaspé where it was sold to Les Pécheries
Sheehan Inc.. What had not already been dried at Killiniq before shipping
was dried at the Sheehan plant at Sainte-Thérése de Gaspé upon arrival.
The grade and price breakdown for the product sold is given in Table 20.

TABLE 20. GRADING AND PRICE STRUCTURE FOR SALTED ATLANTIC COD

FROM KILLINIO, KILLINIO FISHERIES PROJECT, PHASE 1l

Grade Size Amount Z Price Total
(kg) {$/ka) (%}
Choice 1. 454 38.% 2.43 1100.00
Choice M. 567 48.1 2.31 1312.50
Standard XL. 68 5.8 2.31 157.50
Standard L. 23 1.9 2.20 50..00
$tandard M. 45 3.8 2.09 95,00
Standard S. 23 1.9 1.76 40.00 |
1180 100 ave. 2.34 2755.00

As in the previous year, the quality of the fish was judged excellent; over
86% of the product was graded choice. The percentage of large and extra
large fish, however, dropped from over 90% in 1983 to 46.1% this season,
largely because of the higher proportion of jigged fish in the 1984 catch.
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Prices received in 1984 were considerably higher, at $1.76/kg to $2.43/kg,
(average $2.33/kg) than those of 1983 ($0.60/kg to $1.43/kg}. The market
price was stronger in 1984, however, the difference was between that of the
Canadian Saltfish Corporation (in 1983) and a private buyer (in 1984).

samples of large size salt bulk Atlantic cod were so01d to six northern food
retailers: two in Frobisher Bay, two in Kuujjuag and one each in
Kangiqsualujjuaq and Quagtag. The selling price was $3.30/kg, delivered to
the retailer. Retailers were asked to display both the product and instruc-
tions on its preparation prominently. Retail price was left to the
discretion of the merchant. Soon after, a questionnaire was sent to each
retailer to be completed and returned once the product was soid. Despite
several followup contacts, only three of the retailers responded to the
questionnaires; one from each of Kuujjuaq, Frobisher and Kangiqsualujjuaq.
A1l sold their product at $4.40/kg: within 2 weeks at Frobisher and
Kangigsualujjuaq and 4 weeks at Kuujjuag. The level of familiarity with
the salt bulk product ranged from high in Frobisher, which has a high
Fastern Canadian population, to low at Kangigsualujjuaq, where the market

is primarily native.

Both Québec retailers indicated that natives and non-natives equally bought
the product, while in Frobisher the product was purchased primarily by
non-Natives. Sales potential for salt bulk cod was Judged high in
Frobisher but only guardedly positive at both Québec communities
responding. necommendations for wholesale packaging varied from bulk
to prepackaged in ventilated plastic.

The opportunity was taken to ask each retailer for the sales potential, in
his or her opinion, of a number of other products of Atlantic cod which
might be considered at Killinig. Within the salt product group, there was
high interest in boneless salted fillets from Frobisher and some interest
in salted scraps from Kuujjuag. In fresh-frozen forms, there was a
unanimously high interest in fillets and, in Frobisher and Kuujjuaq, fresh
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frozen tongues and cheeks. No market interest was shown for heads fresh,
frozen or salted. The two larger centres identified some possible demand

for smoked cod fillets.

Although this is by no means a definitive marketing study, it seems clear
that the best northern markets for salted cod products at present will be
in the larger centers, such as Frobisher, with their higher populations of
Fastern Canadians who are already familiar with these products. So far as
can be determined, the product did sell in the smaller centers, however,
and was purchased by native people. If it were made available on a steady
basis, a small market would surely develop even in small communities with
primarily native consumers. There is 1ittle doubt, however, that the
northern market for fresh, frozen cod fillets would be considerably larger.

b} Iceland Scallop

Meats collected during Phase Il were all consumed locally, and received
critical approval. Yields of meat by weight were determined to be 12.3% of
whole (clean shell) weight. In Phase II, meat weights were that of the
entire adductor muscle complex, including smooth and striated components.
The average weight of individual meats from the catch was 12.1 grams, which
would correspond to a meat count of 37.5/pound or 82.5/kilogram.

The degree of epiphytic growth seemed to vary considerably, from shells
heavily covered at some locations to others compietely clean elsewhere.
The most significant epiphytes were the barnacles, Balanus sp. The degree
of epiphytic growth was studied on & sample of 74 scallops, randomly
selected from the catch. By weight, the highest individual Toad was 43.6%
of clean weight. On the other hand, 54.1% of scallops in the sample were
considered clean, i.e., nothing could be removed easily with the blade of a
knife. The sample size was insufficient to attempt to investigate the
effects of heavy epiphytic growth on the individual scallop or Took for any
pattern which may explain regional differences in epiphytic growth levels.
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Overall, epiphytes accounted for 9.37% of the gross weight of the sample,
which was taken from a number of sites. Meat yields based on whole catch
weights can be expected to vary considerably from area to area solely
because of dilution of the yield equation by the weight of epiphytic
organisms.

c¢) Other Species

No other species were available in sufficient amounts for production during
Phase 1I. The Greenland halibut taken on September 10 from sets 74 and 75
were mostly soft fish since four days had elapsed since the fleets had been
setl

A small sample of harp seal o0il was rendered at Killiniq to investigate
possible markets. A small harp taken from a gillnet was sculped, yielding
9.0 kg of clean fat. From this, approximately 7 liters of 0il were render-
ed. The yield varies greatly with season and is reported to peak in late
fall when the average harp seal in the catch would produce almost 30 liters
of oil (R. Buffitt, pers. comm.).

Two forms of product can be produced: oil rendered directly by the heat and
a lighter oil pressed from the remnants. A sample of each type was
analysed by Standard Biological Laboratories, Mississauga, Ontario, to
determine basic chemical characteristics, as per the American 0il Chemists
Society procedures (Table 21).

TABLE 21. CHEMICAL CHARACTERISTICS OF SAMPLES OF HARP SEAL OILS,
KILLINIQ FISHERIES PROJECT, PHASE II

Characteristic Form
Pressed Rendered

Moisture & Volatile Matter, percent 0.02 0.01
Free Fatty Acids {as oleic) percent 0.44 0.50
Insotuble Impurities, percent 0.01 0.01
Iodine Value 188.3 180.6

Cold Test (5% hours)} C1oudy Cloudy
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A number of inquiries were made to identify current industrial uses for
such 0il. Industries which may have at one time used natural animal oils
in some products and/or processes have replaced their use with synthetic
0ils which can now be custom designed for specific purposes. They are
usually cheaper to produce and pose no “"moral” problem for consumers,
particularly in the cosmetics and health-care products industries.

5. Shore Facilities

During Phase II, a plant specialist of the ministére de 1'Agriculture, des
Pécheries et de 1'Alimentation du CQuébec, Mr. Pierre Chantal, examined the
potential fishery at Killiniq from the standpoint of shore processing
infrastructure and equipment reguirements. Mr. Chantal visited the site
for 12 days in September. During this time, wide ranging discussions were
held with the Killiniq Inuit and the other project team members concerning
all aspects of the production side of the operation, and a review of
existing facilities and equipment at Killinio was made. Mr. Chantal's
report is attached as Appendix J. This report presents a review of
previous fishery operations at Killiniq, those undertaken during the
present study and other relevant data, and discusses various product forms
and the equipment and infrastructure requirements each entails. Two
alternative upgrading scenarios are proposed, and the costs of each are
detailed. Both alternatives are designed to accomodate a diversity of
species and a variety of product forms, including salted, dried, fresh-
frozen, and smoked.

The information contained in the report of Mr. Chantal has been a useful
reference for production requirements. In addition it has formed the basis
of a renovation project which will be considered once outstanding resource

availability issues become clearer.
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6. Training

The training of Inuit fishermen and their familiarization with all aspects
of the fishery operation was increased in 1884. Nine full-time positions
in the project were staffed by Inuit from the Kitliniq group. The "Bradley
Jeremy's" regular crew was reduced by half, to two, and those positions
were filled by the two people designated by the community to eventually
become the two primary crewmembers of the community's.own vessel (photo
10). These individuals became full crewmembers for the duration of the
project's field period, gaining experience in all aspects of the
longliner's operation,

Four other Inuit fishermen, with the assistance of one experienced fishing
supervisor, were Teft to run the experimental fishery. In addition to the
fishing operation and the treatment of the catch, these men were
responsible for assisting with the repair of gear for both the exploratory
and experimental efforts.

While representatives from CEIC were at the site,' a meeting with the
Killinimuit was held to discuss the training requirements for the potential
fishery. The value of the training and experience gained to date was
recognized, but & clear desire to receive training in other, more
targetted, skills was voiced. Positions for which such training was
considered essential included the longliner <captain and engineer,
base/plant maintenance, business management and bookkeeping.
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D - DISCUSSION

With respect to marine resources, the predominant dominant result of the
1984 season was the observation that the strong inshore migration of
Atlantic cod, documented in 1983, and which had apparently 6ccurred without
fail in previous fisheries, did not materialize to any sustained extent.
Inshore Atlantic cod fisheries have failed at one time or another in every
portion of the Canadian east coast. Water temperature has often been
implicated in these cases&(TempIEman, 1966) acting either directly on the
cod or indirectly by affecting the distribution of bait fish. In view of
the lower water temperatures recorded in Phase Il when compared to Phase I,
it does not seem 1ncaut§oas in this case to suggest such a connection.
While no marked change in the occurence of major dietary items was noted
between the 1983 and 1984 samples (Table 18), field observations clearly
suggested that individual Atlantic cod stomachs contained far fewer
myctophiids {Myctophum glaciale) that had been observed the previous year.

Having re-confirmed the affinity of Atlantic cod taken in Ungava with
northern Labrador fish, the relative scale of a fishery at Killinig <can be
brought into perspective. Current practice, in spite of evidence of some
mixing with stocks to the south, is to manage the Atlantic cod resources of
MAFQ Divisions 26 and 2H as a discreet stock. The recent history of
exploitation and management of this stock, derived from annual ICNAF
Redbooks, Canadian Atlantic quota reports, and Baird and Bishop {1985), is
given in Figure 23. Most of the landings have been in fact reported from
Division 2H (Ave. 1955-1979 incl., 90.1%). The relative size of the
fishery, mostly by foreign vessels, during the years 1965 to 1969 is
striking, and therein may lie the cause of increased growth of individuails
within the fraction of this stock available at Killiniq. In a virtual
population assessment covering the years 1962 to 1971 by Wells (1973}, the
1964, 1965 and 1966 year classes were shown to be weak. This, plus the
marked depletion of heavily recruited year classes (age 6 and up) directly
by the fisheries of 1965 to 1969 inclusive, had combined to reduce the
number of fish 3 years and up within this stock by almost 60% by 1870.
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Figure 23, RECENT LAKNDINGS, CURRENT TOTAL ALLCWABLE CATCH
(TAC) AND ESTIMATED MAXIMUM SUSTAINABLE YIELD
(MSY) FOR ATLANTIC COD RA¥O DIVISION 2GE

Either of the density-related mechanisms (Lilly, 1980 and Wells, 1983)
jdentified in last year's report could explain how fish from all of the
year classes now prevalent in the gillnet fishery, 1972 to 1977 (allowing
for differences in age interpretation), may have benefitted as individuals
(i.e., increased rate of growth) from the effects of the fishery of the
late 1960's. Wells (1984} presents this explanation for a similar
phenomenon within the cod stock in NAFQ Divisions 2J and 3KL, to the
south., If so, this would suggest there is a reasonably effective mechanism
to link this effect with its cause since the two are physically separated
by over 300 nautical miles. North-south migrations of Labrador cod have
been documented (Templeman, 1979) in relation to the spawning cycle. The
greatest concentration of spawning within the 'northern' cod stock complex
(2GHJ, 3KL) takes place in late winter/early spring along the offshore
slopes of Division 26, relatively close to Killinig {(Fitzpatrick and
Miller, 1979). '
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The cold Labrador current, the dominant hydrographic feature of this coast
(Figure 7), carries many of these eggs, which develop slowly at these
temperatures, well down the coast beforé they hatch (Templeman, 1981). By
this mechanism, the spawning grounds off northernmost Labrador "pump"
juvenile Atlantic cod into the much larger fishery off southern Labrador
and northeast Newfoundland. The local adult Atlantic cod population in
northernmost Labrador could have hatched from eqggs which drifted out of the
Labrador current and/or could be post-spawning migrants (most fish caught
were in a state of recuperation from spawning). In either case, the
indication is that, if the events discussed earlier are in fact responsible
for increased rate of growth of cod at Killinig, then & significant north-
south movement and/or exchange of Atlantic cod within at least the north
and central Labrador area (Divisions 2GH) must occur. More to the point of
the current study, the same mechanism could, should present low levels of
exploitation in 2GH continue, result in a drop in individual rates of
growth within future heavily recruited year classes as stock density
increases. This phenomenon 1is already being observed in more southern

areas (Wells, 1984).

Potentially commercial concentrations of no other groundfish have yet been
encountered in the Killiniq study area. Greenland halibut have long been
known to inhabit the deeper waters off northernmost Labrador, where they
have been the target of some fishery effort in the past, primarily by large
{30m+) Européan longliners, and in east Hudson Strait and Ungava Bay, where
some sizeable bycatches in shrimp trawls have been recorded (Makivik
Corporation, 1982). While several good catches have been taken {see sets
74 and 75, Appendix D-2) in the deeper offshore area of Labrador, generaily
1ittle effort has yet been directed in areas with sufficient water depth
(generally 100+ fathoms; Lear and Pitt, 1971} for this species. To date,
fishing efforts in deeper waters have only been accompiished with
difficulty. The inclusion of this species as a commercial resource in the
Killiniq fishery will therefore likely be as much an operational question
as one of resource availability.
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While the initial impression cast by the results of scallop fishing in
Phase Il may not be very positive, it is interesting to0 compare the
preliminary results with those of a recent survey (Barney et al, 1982) of
grounds around Nain, where commercial beds have been delineated and a small
commercial fishery has started. Further treatment of some of the data
provided in the Nain report highlights the extremely patchy distribution of
the species. Beds tend to be small but very densely covered with
scallops. Within the total water area surveyed, the area covering "beds”
amounted to a mere 2%. The assumption that fully 1/2 of the total area
will remain unfishable because of rough bottom or other hindrances, raises

the fraction of the dragable bottom occupied by beds to only 4%. Once

Tocated however, CPUE increases on the average Nain bed by a factor of more
than 60 from a background, or "off bed", CPUE of 11.37 scallops per
draghour to a return of 723.53 scallops per drag-hour on or near commercial
beds. Expressed in similar units, our 1984 CPUE from scallop tows was 6.08
scallops per drag-hour. This rises to 7.49 in considering the Labrador
sub-area by itself. In view of the limitations of the Phase II gear,
particularly the fact that both the difficulty in towing properly and CPUE,
in spite of that difficulty (Figure 19), both increased with depth, the
possibility of commercial scallop concentrations in the vicinity of
Killinig cannot be ruled out. If the distribution is similar to those
areas around Nain, much more effort, in particular, many more individual
tows which could be of much shorter duration, would be required to properly
survey the area. The growth rate (similar to the Gulf region), meat yield
by weight (approx. 12%), and the observed count per kilogram {82.5) in 1984
all bode well for a scallop fishery in this area if sufficient resource can
be shown to be available.

At the completion of two years of resource inventory studies in the
Killiniq area, the status of most potential members of the commercial
resource pool remains, in one way or another, unclear. After the encourag-
ing results of 1983, the failure of the Atlantic cod in 1984, while not
unheard of 1in other areas, does raise some questions about the annual
reliability of the resource were a commercial development to proceed at
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this point. The initial Iceland scallop results are interesting, however,
a structured intensive survey with commercial gear is required to properly
assess this resource. While the areas further offshore (approximately 8
nautical miles or more) remain largely unsurveyed, preliminary fishing in
the deeper water depths suggests that those areas might yield Greeniand
halibut in commercial quantities.

Although it was originally projected that major resource questions could be
addressed 1in two years of exploratory and experimental work (Makivik
Corporation, 1982}, the many outstanding questions after these two years
make it impossible to recommend proceeding into the commercial phase of
this redevelopment project without at least one more year in which to
further delineate the available resource pool.

Although not the object of directed studies to date, several other species
must now be considered for commercial development.  Several species of
seal, especially the harp seal, are very abundant at Killinig and, in view
of the recent suspension of the harp seal harvest, likely to become more
abundant. Beyond the traditional product/market structure of previous seal
fisheries, other products, such as canned seal meat primarily for northern
consumption, should be investigated. Atlantic salmon are a summer migrant
known to the Killinig Inuit and are almost certainly native to the major
rivers 1in southern Ungava {Powers et al., in press). A fishery for
Atlantic salmon in the Killiniq area, however, would in fact constitute a
high seas fishery, which neither the Inuit fishermen and sports camp
operators of south Ungava nor the provincial and federal governments'
management groups responsible for this species would view favourably. The
Kitliniq Inuit themselves recognize this fact and do not consider the
Atlantic salmon a commercializable alternative for them.

Arctic char, of course, was the backbone of the previous fishery. Though
other Arctic char fisheries started in Ungava collapsed or degenerated
under similar pressure (Lejeune, unpublished), the fishery at Killinig ran
for over fifteen years at a quota of initially 20,000 1b. {gut-out) and
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Tater 30,000 1b. {gut-out) with no apparent sustained effects on the stocks
being reported. Subsistence requirements were taken over-and above the
quota (R. Buffitt, pers. comm.), but, due to operational constraints, the
commercial quota was not taken in all years. It would seem that 1ittle if
any biological Jjustification was used in setting and regulating the
previous quotas. MNevertheless, levels of harvest were sustained and it
should be a safe assumption that a similar harvest could be sustained
today. Harvest 1imits should be set initially at a conservative level and
resource assessment studies should be undertaken consecutively.

In review of the results of Phases 1 and II, an additional season of field
studies was required to address outstanding questions. The field program
of this additional study, Phase IIl of the Killiniq Fisheries Project, has
been completed. Two major components comprised Phase IIl. The first was
further exploratory survey efforts (Makivik Corporation, 1985 a) which
focussed on the offshore areas for groundfish and inshore areas for Iceland
scallops. Second, a project to design and field-test a prototype Arctic
char trap for use in a coastal marine fishery was undertaken (Killinig
Fisheries Inc., 1985). As in other years, a number of additional questions
were addressed within the framework of the major components. These
included the basic biological characteristics of potentially commercial
species (Makivik Corporation, 1985 b), a field inspection of known and
suspected anadromous Arctic char producing systems along the Ungava coast
of the study area, based on Inuit knowledge, and the monitoring of the
inshore migration of Atlantic cod, particularly in the immediate area of
Killinig. A proposed fishplant renovation plan (Killinig Fisheries Inc.,
1985) was presented to and accepted by MAPAQ for discussion. Funds were
made available from the Phase I1] budget to have a team of architects and
engineers prepare detailed plans of all the existing buildings and
facilities at the fish plant site to facilitate the eventual preparation of
detailed rengvation plans.
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Many of the more important results of Phase III have been summarized in a
report presented to the Department of Fisheries and Oceans concerning the
biological studies of Phases II and IIl1 (Allard and Gillis, 1986). The
complete presentation of the program and results of Phase III will be
available under separate cover (6i11is and Allard, in prep.).
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APPENDIX A
PHOTOGRAPHS

The following collection of photographs depict some of the elements
of Phase 11 of the Killiniq Fisheries Project.



PHOTO 1. AERIAL VIEW OF THE KILLINIQ SITE

This view, actually taken in 1985, looks over the Killiniq townsite toward
the northwest, with Killiniq Island to the right, Jackson Island on the
left and Ungava Bay in the background. The fish plant sits in the fore-
ground facing Plant Harbour which is separated from Fox Harbour in the
background by a shallow si11 which is covered by water only at high tide.
The village faces Fox Harbour and is separated from the fish plant by a
hi1l, upon which sit the oil storage tanks, painted black.

While both harbours are accessible to small vessels, Plant Harbour offers
better protection and better access to the shore. In the past, it was
possible to move small {up to 14 m) vessels over the sil] between the two
harbours at high tide after clearing away loose rocks with a bulldozer. At
present, it is only possible to move over the sill with canoes.



PHOTO 2. CCBS "Des GROSEILLIERS" IN FCRBES SOUND

_ This photograph, taken on August 15th, while freight was being airlifted

ashore, illustrates the problems posed by lingering sea ice in the Killiniq
area in both 1983 and 1984. Ice l1ike this had periodically filled
surrounding bays and harbours for the preceeding month and continued to do
so, depending on the local wind and tide, for most of the subsequent two
weeks, hampering the deployment of static gears. Initial exploratory
fishing efforts were directed at the lLabrador section of the study area
where the ice was not as prevalent.



PHOTO 3. CHARTERED FISHING VESSEL IN PLANT HARBOUR

The FV "Bradley Jeremy", out of Chevery, Quebec, was chartered for the
Phase 11 exploratory program. This vessel, a 12.2 meter gillnetter
constructed of fibreglass, is described in detail in section B.2.b {i) of

this report.



PHOTO 4. PROJECT VESSELS IN PLANT HARBOUR

In the foreground at right sit the two open trap boats brought to Killinigq
primarily for the Killinig-based experimental fishery. Note that the
Targer (left) of these vessels, the "Kanayuk", is outfitted with a mini-
gurdy system visible toward the bow. Details of these vessels are given in

section B.2.b {i) of this report.

In the background at left sit the "Bradley Jeremy" and a floatplane typical
of those used to move people and supplies to and from the site during the
project. Flying time to Kuujjuag, Québec is approximately two hours.



PHOTO 5. "KANAYUK" HAULING GILLNETS NEAR KILLINIQ

Most fishing in the experimental fishery was undertaken with this vessel.
The better fishing sites near Kil1iniq were within 10 to 15 minutes sailing
time from the plant however, subject to sea conditions and visibility, the
effective range of such a vessel is significantly greater if so required.
Note the twisting of the gillnet being hauled; a frequent result of tidal

currents in this area.



PHOTO 6. FRESHLY LANDED ATLANTIC COD

As discussed in the text of this report {section C.2.b {i}), catches of
Atlantic cod were generally small and sporadic in 1984, The large
individual size of fish in the catch, evident in this photograph, was
characteristic of gillnetted catches both in 1983 and 1984.



PHOTO 7. RETREIVING SCALLOP GEAR ABOARD "BRADLEY JEREMY"

The "Bradley Jeremy" was outfitted with a "make-shift" scallop rig for the
1984 season and scallop explorations were undertaken opportunistically.
Two Digby buckets with teeth were attached to a single bar and towed from
the starboard side with a rope. The gillnet gurdy was used in place of a
proper winch.

The depth limit of this rig was approximately 30 fathoms. While the use of
this gear in 1984 showed that Iceland scallops were widely distributed
across the study area, its effectiveness was much Tower than the fully
commercial rig used in the subsequent season.



PHOTO 8. THE FISH PLANT AT KILLINIQ

Visible here is the main plant building in the right foreground and the
gear shop back to the left. A portion of the freezer building is visible
between these two structures. The mast and boom of the fish hoist sits at
the edge of the natural wharf at the far left of the site.

parts of the fish plant complex were retrofitted during Phase 11 to conform
to current regulations for the production of salted products.



PHOTO 9. PROCESSING COD AT THE FISH PLANT

Fish taken near Killinigq were split, washed and salted down 1in the
processing area of the main plant building shown here (see figure 5 in
text). Fish taken in exploratory fishing further afield were split onboard
"Bradley Jeremy" and 1ightly salted until it could be repacked at the

plant, usually several days after.



PHOTO 10. INUIT FISHERMAN PILOTING "BRADLEY JEREMY"

By 1984, the Inuit of Killiniq had shown considerable interest in acquiring
their own fishing vessel. In anticipation of this, two of the future crew
members (Kenny Assevik shown here} were assigned as crew on the "Bradley
Jeremy" for the entire season. In addition to gaining experience in the
operation of the gear, they were introduced to the use of wheelhouse
electronics, general seamanship and routine vessel maintenance.



APPENDIX B

DAILY METEOROLOGICAL RECORDS

¢

The following meteorological records were made at Killinigq
between July and October 1984 by MOT Personnel from "VAW" Killiniq)

(Source : Environment Canada, Canadian Climatological Center)

Key M = missing observation

Precipitation : TR = trace

Pressure Trends : steady

variable

[

rising

8
v
R
F = falling



APPENDIX ~ METEOROLOGICAL SUMMARY

KILLINIQ FISHERY PROJECT, PHASE I1I

DATE TEMPERATURE PRECIPITATION SEA LEVEL PRESSURE
millibars
Min. Max. mm
o¢ oc Low High Trend
July 1 2.0 9,5 1008 .8 1012.8 R
2 1.0 6.0 1013.1 1017.2 R
3 2.0 7.0 1012.7 1016.9 F
4 3.0 8.0 5.0 1000.2 1009.1 F
5 3.0 6.0 4.0 998.0 1001.9 R
6 3.0 [ 10.0 TR 1003.6 1013.1 R
7 1.5 17.5 3.4 1009.3 1014.8 F
8 0.0 7.0 4.4 1002.9 998.,7 R
9 M M M 998,1 1000.7 R
10 M M M 1004 ,9 1009.0 F
11 M M M 1003.2 1003.7 F
12 3.0 14,0 M 1004 .6 1011.2 v
13 5.0 { 15.5 M 10082 1010.7 R
14 M M M 1011.3 1012.1 s
15 2.0 9.0 M 1011.1 1013.0 S
16 10.0 { 23.0 M 1003.2 1009.7 F
17 4.0 [ 12.5 M 1001.0 1001.9 s
18 5.1 10.5 0.4 1000.2 1002.5 R
19 4,0 9.0 7.8 1000.2 1001.3 s
20 4.5 11.0 M 1000.3 1001.6 R
21 3.0 7.5 M 1006.0 1011.1 R
22 1.5 | 105 M 1010.8 1012.1 v




APPENDIX -~ METECROLOGICAL SUMMARY
KILLINIQ FISHERY PROJECT, PHASE 11

DATE TEMPERATURE PRECIPITATION SEA LEVEL PRESSURE
millibars
Min. Max. mm
¢ . 9¢ Low High Trend !

July 23 1.5 15.5 M 1002,5 1009.7 F
24 M M M 1002.3 1004.2 R

25 1.0 5.0 M 1003.6 1005.3 R

26 1.0 4.5 M 1004 .1 1010.7 R

27 2.5 8.0 M 1011.6 1013.5 v

28 M M M 1010.8 1013.4 F

29 M M M 1013.2 1014 .6 R

30 3.0 12,0 8.2 995 .4 1012.3 F

31 M M M 992 .6 996.1 R
Avg., 1 0.5 4.0 TR 995.6 1012.7 v
2 0.5 f.o 1.8 1001.3 1005.2 v

3 M M M 999.6 1004 .4 v

4 M M M 976.1 991 .8 F

5 0.0 2.5 2.8 982.5 995.9 R

6 M M M 997.8 1004 .8 R

7 M M M 1002.9 1003.2 5

8 M M M 1003.1 1007.9 R

9 M M M 1011.5 1014.1 v

10 0.5 8.0 11.1 | 995.3 1004.6 v

11 0.5 4.5 M 1008.2 1019.3 R

12 3.0 7.5 7.7 1011.1 1018.7 F




APPENDIX - METEOROLOGICAL SUMMARY

KILLINIO FISHERY PROJECT, PHASE II

DATE TEMPERATURE PRECIPITATION SEA LEVEL PRESSURE
millibars
Min, Max. mm
o¢ oc Low High Trend

Aug. 13 0.0 4.5 1.9 1005.9 1013.5 R
14 0.3 | 10.8 M 1013.7 1016.9 F
15 0.5 | 17.0 M 996 .4 1009 .6 F
16 M M M 998.6 1008.5 R
17 0.0 4.5 M 1007 .4 1007.9 s
18 3.5 8.0 6.3 1003.5 1004 .9 s
19 0.5 9.0 M 1005.7 1010.5 R
20 M M M 1009.9 1011.1 F
21 3.0 | 13.0 14.0 996.5 1011.1 F
22 M M M 988.9 1004.9 R
23 M M M 1008.4 1010.9 R
24 0.5 4,5 - 1012.1 1015.9 R
25 3.0 | 12.5 - 1007.6 1013.7 F
26 4.0 | 10.5 17.4 997.3 1004,7 F
27 1.5 { 13.0 8.4 989.5 995.7 v
28 1.5 4,5 1.3 998,1 | 1006.7 R
29 2.5 9.5 - 1009.4 1015.6 R
30 1.8 9.0 - 1005.6 1012.8 F
31 4,5 | 14,0 5.2 9987 1003.7 v
Sept. 1 3.0 8.0 5.0 1003.2 1010.0 R
2 2.5 9.0 7.4 1010.4 1015.7 R




APPENDIX -~ METEOROLOGICAL SUMMARY

KILLINIQ FISHERY PROJECT, PHASE II

DATE TEMPERATURE PRECIPITATION SEA LEVEL PRESSURE
millibars
Min. Max. mitt
ac oc Low High Trend

Sept., 3 2.0 6.5 1.0 1017 .6 1019.4 v
4 M M M 1018.4 1018.8 s
5 M M M 1014.6 1017 .9 F
6 0.5 5.5 2.2 1010.5 1013.2 v
7 0.8 9.0 0.6 1015.3 1018.1 v
8 0.0 9.0 22.8 996.8 1007.1 v
9 -0.5 1.5 - 1008.4 1012.0 R
10 -0.5 3.8 - 1008.3 1009.9 v
11 ~-0.6 2.0 - 1008.8 1016.6 R
12 ~0.8 2.0 - 1017.7 1021.2 R
13 0.0 4.0 0.8 1012.5 1019.8 F
14 0.0 8.0 - 1000.9 1006.6 v
15 -0.5 4.0 0.6 1001.5 1008.4 R
16 0.5 5.5 0.2 1006.7 1008.7 F
17 M M M 1004 .6 1007.5 v
18 M M M 1009.2 1014.2 R
19 0.5 2.0 8.6 999.,9 1012.1 F
20 1.0 4.0 8.4 (5.4 + 3.0) 986.9 993.7 v
21 2.5 7.5 1.4 994 .8 1007.7 R
22 .5 4.0 2.6 (2,2 + .2) 1010.5 1015.8 R
23 M M M 1007.3 1014.3 F
24 0.0 2.0 2.4 (& + 2.0) 1002.5 1004.1 v




APPENDIX - METEOROLOGICAL SUMMARY

KILLINIO FISHERY PROJECT, PHASE I

DATE TEMPERATURE PRECIPITATION SEA LEVEL PRESSURE
millibars
Min. Max. T :
oC oC Low High Trend
s. 25| -0.31 2.0 3.2 1004.7 1009.5 R
26 | -0.4 1.5 20.0 974 .4 1006.8 F
271 -3.5 -o.5 19.8 964 .6 977.0 R
28 M M M 979.9 988.0 R
29 -1.5] o.s - 988.4 1000.3 R
0| u M M 1004 .0 1005 .4 R
Oct., 1 M M M M M M
2 M M M M* M* M
3 M M M M Mk M
4 1.0 | 3.0 R 994 .1 996.0 R
5 0.0 | 3.5 1.0 997.0 1011.1 R
6 -2.0{ 1.0 2.8 1015.0 1017.9 v
71 -1.0] 1.0 4.0 998.5 1009.0 ¥
8| -1.0] o0.2 6.3 1001.3 1014.9 R
9| -2.5( o0.0 TR 1016.1 1018.2 F
10| -2.510 2.2 2.0 1014.7 1018.2 F

* 997.7 / one entry only

** 996,7 / one entry only




APPENDIX C

EXPERIMENTAL FISHERY
DAILY SUMMARY OF CATCH AND EFFORT

For zones please reference Figure C-l
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EXPERIMENTAL FISEERY, KILLINIOQ

FISHERIES PROJECT, PHASE T1I



EXPERIMENTAL FISHERY SUMMARY SHEET

SET DATE :

Aug 23

HAUL DATE :

Aug 25

NITES : 2

WEATHER (HAUL ING) } Wind speed :

2025 km ‘

E

Wind direction : N

Yisibitity :

Good

Precipitation :

Seas 4

CATCH
Zone

Nets used

Ne+ days

Cod
Caten (Kg)

Comments

4
5
B
10
11
12
i3
14
21
OTHER

3 x 547

4.%

Lot of seaweed

TOTALS

4.5

COMMENTS

SET DATE :

Aug 25

HAUL DATE :

Aug 26

NITES : 1

WEATHER (HAULING) !

Wind speed

5=-10 km

Wind direction : S

Visibility

13
.

Good

|
|

Precipitation :

Seas 2

CATCH

Zone

Nets used

Net days

Catch (kg)

Comments

4

5

s |

10

11
12

13

14
21
CTHER E

3 x 5am

0.0

TOTALS

0.0

COMMENTS

37 crab, 1 sculpin, 1 cod scavenged,

Few seaweeads,




EXPERIMENTAL FISHERY SUMMARY SHEET

SET DATE : Aug 26

HAUL DATE :

Aug 27

HITES

WEATHER (HAUL {NG)

Wind spaed :

5-10

km

Wind direction : SE

Visibility : 3 mi

Pracipltation :

Rain

Seas :

CATCH

Zone Nets used

Net days

Cod
Catch {Kq)

Comrents

4

5

B

10

i 3 x 547
12
13
14
21

OTHER

3.8

Lot of seawead

TOTALS 3

3.6

" COMMENTS

4 sculpin, 6 crab, Light démage - 1 net,

SET DATE : Aug 27

HAUL DATE :

Aug 28

NITES 1

WEATHER {(HAULING)

Wind speed :

S km

Wind direction : SSW

Visibility : 2 mi.

Prec

lp!fﬁfion H

Fog

Seas :

CATCH

Zone NetTs used

Ne

t days

Cateh (kg)

Comments

'3
5
8 3 x 547

10
11
12
13
14
21
OTHER

TOTALS 3

2‘7

COMMENTS

2 nets,

7 scuipln, 21 crab, lot of seaweed, 1 starfish (12 pt.).

Light demage ~




EXPERIMENTAL FISHERY SUMMARY SHEET

SET DATE :

Aug 28

HAUL DATE

Aug 29

NITES :

WEATHER (HAUL ING)

Wind speed

: 4]

Wind direction :

Visibitity :

Good

Precipltation :

Seas :

CATCH
Zone

Nets used

Net days

Cod
Catch (Kg)

Commants

10
tH
12
13
14
21
OTHER

3 x 540
3 x 54¢n
2 x 54m

(¥

0'0
OIO
0.0

T seutpin
*See below
*See below

TOTALS

0.0

COMMENTS

* Few seaweed, 59 crab, 6 scuipin, 4 startish, lots of rock,

SET DATE

Aug 29

HAUL DATE :

Sept 01

NITES

3

WEATHER (HAUL 1NG)

Wind spead

$ 0~5 km

Wind direction :

Vistbitity :

t mi,

Prec

ipitation :

Fog

Seas :

CATCH

Zane

Nets used

Ne

T days

Catch {ka)

Commants

4

5

8
i0
1
12
13
14
21

OTHER

3 x 54n

0.0

3 scavemged ceod

TOTALS

0.0 J

COMMENTS

Lot of crab, fow seaweed, 13 sculpin, few starflish,




EXPERIMENTAL FISHERY SUMMARY SHEET

SET DATE : Aug 31 HAUL DATE : Sept 01

NITES :

WEATHER {(HAUL ING) 1 Wind speed : 0=5 km Wind

direction W

Visiblilty : 1 mi, P.rec!pl?aﬂon : Fog

Seas : it]

CATCH Cod

Zene | Nets used Net days Catch (Kg)

Cammants

4
5 3 x 6" 3 0.0
8
10 |
1t
12
13
14
21

OTHER

*Seo below

TOTALS 3 3 0.0

J

CGMNENTSJ Lot of seaweed, 4 sculpin, few starfish, few crab,

SET DATE : Sapt 01 HAUL DATE : Sept 02

NITES :

WEATHER (HAULING} Wind speed : 0+ km Wind

direction : South

Visibility : 3 mi, Precipitation : ——

Seas :

CATCH

Zone Nets used Net days Catch {kg)

Commants

a 3 x 6 3 0.0
s
8
10
i 3 x 54 3 2.3
12
13
14
21
OTHER

Lot of seawead

1 Harp seal®*

TOTALS 6 6 2.3 J

COMMENTS | * Few seaweed, [0t of crab,




EXPERIMENTAL FISHERY SUMMARY SHEET

SET DATE :

Sept 02 HAUL DATE : Sept 03

NITES : 1

WEATHER (HAULING)

Wind speed : O+ km

Wind direction : w

Visibitity : Good

Precipitation : —

Seas : 0

CATCH

Zone

Cot

Nets used Net days Catch (Kg)

Comments

4

5

B
10
11
12
13
T4
21

OTHER

3 x 5*” 3 3.4

4 harpseals®

TOTALS

COMMENTS

* Faw crab, 3 scuipin, few starfish, 2 scaltops,

SET DATE

: Sept 03 HAUL DATE : Sept 04

NITES 1

WEATHER (HAULING)

0«5 km l

]

Wind speed :

Wind direction : South

Visibility : 100 m,

Precipitation : Fog

Seas : 1

CATCH

Zone

Nets used Net days Catch (kg)

Commants

4

5

8
10
bR
12
13
14
21

OTHER

3 x 547 3 5.9
3 x 54" 3 0.0

I x 6" 3 2.3

3 cod
Few crab, few stars

Few crab, 1 cod

TOTALS

COMMENTS




EXPERIMENTAL FISHERY SUMMARY SHEET

SET DATE : Sept 04 HAUL DATE : Sept 0% NITES
WEATHER (HAUL ING} Wind speed : O+ km ; Wind direction : oW
Visibility : Nit I‘ Precipitation : Fog } Seas :
CATCH Cod
Zone Nets used Net days Catch {Xg) Comments
4
5
8
10
H 3 x 54 3 74,1 17 cod*
12 . '
13 3 x 54 3 3.2 ! cod, ! cesl®
14 3x 6" 3 0.0 *
21
OTHER
TOTALS 9 9 77.3
COMMENTS * Faw starfish, few seaweads,
SET DATE : Sept N& g HAUL DATE : Sept 06 NITES :
WEATHER (HAUL ING) Wind speed : T km Wind direction : SE
Visiblitity : Good Precipitation : —— Seas :
CATCH ‘
Zone Nets used Net days Catech {kg) Commants
4
5
3
10 Ixe " 3 172.2 45 cod
¢ 3 x 547 3 23,0 6 cod
12 3 x 54 3 34,4 ¢ cod
13
14
21
OTHER
TOTALS g 9 229.6
COMMENTS




EXPERIMENTAL. FISHERY SUMMARY SHEET

SET DATE :

Sept 06

HAUL DATE :

Sept 09

NITES : 2

WEATHER (HAUL ING)

Wind speed :

20 km

Wind diraection : w

Visibility :

Good

Praecipitation :

Seas : 4

CATCH
Zone

Nets used

Net deys

Cod
Catch (Kg)

Commants

4

5

8
10
it
12
i3
14
21

OTHER

3 x B

105.7

29 cod, few seawead®

TOTALS

10%.7

COMMENTS

* 5 cod scavenged, nets siimy,

SET DATE ¢

Sept 0&*

* HAUL DATE :

Sept

10 NITES : 4%

WEATHER {HAULING)

Wind speed

5kmu

Wind direction : SW

Visibility :

Good

Precipitation :

Seas : 1

CATCH

Zone

Nets used

Net days

Catch (kg)

Comments

]
5
8
10
1
12
13
14
21
OTHER

3x6"
9 x 54"
I x b #

12
36
e

137.3

Catches fran 3 zones
comb, total 38 cod,*

TOTALS

15

51

137.3

COMMENTS

**ets In 20ne 12 only hauled on Sept 09,
* ot of seaweed, fot of crab, tot of starfish,
6 cod scavenged, 1 Lg cod lost, 1 greentand cod,




EXPERIMENTAL FiSHERY SUMMARY SHEET

SET DATE : Sept 10 HAUL DATE : Sept 11 NITES :
WEATHER (HAUL ING} Wind speed : 15 km Wind direction : NW
Vistbility : Good g Precipitation : —— Spas :
CATEH Cod
Zone Nets used Net days Catch (Kg) Comments
4
5
8
10 Ixgnm 3 10.7
11 I x G¢n 3 14,3
12 3 x 54m I 3 I 28,6
13 3 x 54v 3 21,5
14
21
OTHER
TOTALS 12 12 75.1
COMMENTS Total 21 fresh cod, plus 2 scavenged plus 1 lost, A lot of seaplants,
Rocks and crab In nets, Many scuiplns,

SET DATE : Sept 11 HAUL DATE : Sept 12 NITES :
WEATHER (HAUL ING) Wind speed 1520 km Wind direction : N
Yisibiilty : Good Precipltation : Snow flurries Seas :
CATCH
Zone Nets used Net days Cateh (kg) Comments

4

5

8

10

1A 3 x 6" ) 3 5.0

12 3 x 54 3 0.0

13 B x 54 6 10,1

14

21
OTHER
TOTALS 12 12 15,1

COMMENTS | & cod fresh plus 1 scavenged, Othercatch: 1 Greenland cod, 1 saimon,
1 arctic char, few sculpins, 2 harp seals, few seaplants, crabs, rocks,




EXPERIMENTAL FISHERY SUMMARY SHEET

SET DATE : Sept 12 HAUL DATE : Sept 13 NITES 1
WEATHER (HAUL ING) Wind speed : 10-15 km Wind dlrection : WSW
Yisibil Ity : Bood Precipi tation — Seas -2
CATCH Cod
Zone Nets used Net days Catch (Kg) | Comments
4
5
8
10
11 Ix6 " 3 6.2
12 5 x 54n b 21,5
13 3 x 54% - 9.
i4
2
OTHER
TOTALS t 11 26.9
COMMENTS 12 tresh cod, 2 scaverged cod. 1 Greenland cod, 2 harp seals, few sculpins,
jittle debris,

SET DATE : Sept 13 HAUL DATE : Sept 14 NITES : 1
WEATHER (HAUL ING) Wind speed : 0+ Wind direction : S
¥isibility : Good Preciplitation : - Seas : 0
CATCH
Zone Nets used Net days Catch (kg) Comments
F
5
8
10
B 3 x 6" 3 29,1
12 £ x 5¢v 5 40,0
13 3 x 547 3 0,0
14
21
OTHER
TCOTALS 11 IR 89,1

COMMENTS 19 cod fresh, plus 6 scavenged,
few seaplants, rocks, sculplins, starfish,

1 harp seal, ! bearded seal, Many crabs




N .

EXPERIMENTAL FiSHERY SUMMARY SHEET

SET DATE : Sept 14 HAUL DATE : Sept 15 ‘ NITES : 1
WEATHER (HAULING) Wind speed : N.R. ¥Wind dlrection : SE
Visibiitty 3 Good - Precipitation : Snow and rain Seas @ 2
CATCH Cod
Zone Nets used Net days Catch (Kg) Commants
4
5
a
10 IxE " 3 7.6
1t 2 x 547 2 34.3
12 5 x S4% 5 110,5
13
14
21
OTHER
TOTALS 10 10 152.4
COMMENTS 40 cod fresh pius 6 scavenged, meny crab, | harp seal, few seaplants,
sculpins, rocks, starflish,

SET DATE : Sept 1% HAUL DATE : Sapt 16 NITES : 1
WEATHER (HAUL ING) Wind speed ! N.R. Wind direction : South
Yisibitity : Good Precipitation : ——— Seas 2
CATCH
Zone Nets used Net days Catch (kg) Commants
‘4
5
8
10
1 2 x 547, 3 x 6* ] Catches not sesparated,
12 5 x 54" 5 140,0
13
14
21
OTHER
TOTALS 12 12 140,0 J
COMMENTS 1 bearded seal;: 1 scalleop; few sculpins, Many basket stars; few other
stars, rocks and seaplants,




EXPERIMENTAL FISHERY SUMMARY SHEET

SET DATE : Sept 6 HAUL DATE : Sept 17 NITES : 1
WEATHER (HAUL ING) ! Wind speed : N.R, Wind direction : N
Visibiilty : Good lf Precipitation : -— t Seas : 4
CATCH Cod
Zone Nets used Net days Catch (Kg) Conments
4
5
8
10
11 T x 6", 3 x 54" 6 bo1z9.4 Catches not separated,
12 6 x S¢r 6 !
13
e
21
OTHER
TOTALS 12 12 129, 4
COMMENTS 4 scavenged cod, several seallop shells, 1 harp seal, few basket stars,
other stars, crabs, scuipin and rocks; many seapiants,

SET DATE : Sept 17 HAUL DATE : Sept 18 NITES 1
WEATHER (HAULING) | Wind speed : 5-10 Wind direction : 5E
Visibility : Good Precipitation : — Seas : 0
CATCH
Zone Nets used Net days Catch {kgl Comments

4

s |

8

10

11 2 x 6%, 2 x 54" 3 24,2

12 2 x 547 2 0.0

13 3 x 5% -3 4,8

14

ra
OTHER
TOTALS 10 10 35 J

COMMENTS | 6 cod ail fresh, Many basket stars crabs and sculpins,
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EXPERIMENTAL FISHERY SUMMARY SHEET

SET DATE : Sept 18 HAUL DATE : Sept 20 NITES : 2
WEATHER (BAUL ING} Wind speed : 0-5 km Wind direction ; SE
Visthillty Good Precipitation : Rain Seas : 0
CATCH Cod
Zone Nets used Net days Catech {Kg) Comments
4
5
&
10
11 5 x 540 10 190.4
12 3 x 540 6 59,1
13
14
21
O THER
TOTALS B 16 249,5
COMMENTS 67 tresh cod, plus 12 scavenged plus 2 lost, Lot of crabs, few rocks and
scuipins,
Note: Nets in zone 13 not haulied today.
SET DATE : Sapt 18 HAUL DATE : Sept 21 NITES : 3
WEATHER (HAUL ING) Wind speed : 1% km Wind direction : SE
Visipliity : Good Precipitation : —— Seas : 3
CATCH
Zone Nets used Net davs Catch (kq) Canments
4
5 t
8 i ¢
10
1"
12
13 3 x 54 9 53,8
14
21
OTHER
TOTALS 3 9 53,8
COMMENTS | See next table, These nets were set for 3 nites but hauled 2t the sane +ime
as those on next Table,




EXPERIMENTAL FISHERY SUMMARY SHEET

SEY DATE : Sept 20 { HAUL DATE : Sapt 21 NITES & 1
WEATHER (HAUL ING) ! ¥ingd speed : 15 km Wind direction : 2S£ '
Yisibiiity Good Preciplitation : — Seas : 3 '
CATCH Cod
Zone Nets used Net days Catch (Kg) Conments I
%
8 |
10
i 3 x 54% 3 215.2
12 Zx 6" 2 0.0
13
14
21
OTHER '
TOTALS 5 5 2152 '
COMMENTS I I harp sesi; few crab, sculpin, ssaplants, stars and rocks,
SET DATE : Sept 21 HAUL DATE : Sept 22 NITES - 1 '
WEATHER (HAUL ING) Wind speed : 10=-15 km Wind direction : NE
Yisibliity 1 Good Precipitation : Snow flurries Seas : 2 '
CATCH ]
Zone Nets used Net days Catch {kg) Comments
5 ]
s |
o |
TR 6 x Si" 6 90,4 I
12 l 3 x 549, 2 x 6¢ 6 67.8
13 ‘ 4 x 54" 4 22,6
14
21 l
OTHER
!
TOTALS 16 16 180,8
COMMENTS 2 harp seals; many crab and basket stars; few seapiants, sculpins and stars,
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EXPERIMENTAL FISHERY SUMMARY SHEET

SET DATE : - Sapt 22 ! HAUL DATE : Sept 23 NITES H
WEATHER {HAUL ING) % Wind speed : 10 km g " Wind direction : SE
Vislbility : Good Precipitation : Rain Seas : H
CATCH Cod
Zone Nets used Net days Catch (Kg) Comments
&
5
8
10
11 & x 547 6 130,68
12 3 x 54" 3 16,3
13 4 x 547, 3 x 6" 7 49,0
14
21
QTHER
TOTALS 16 16 95,9
COMMENTS Many crab, basket stars and seapiants; few scuipin and stars,

SET DATE : Sept 23 % HAU{, DATE : Sept 24 NITES : i
WEATHER (HAULING) Wind spaed : 5 km Wing direction : NE
Yisibillty : Good & Precipltation : — Seas : 1
CATCH
Zone Nets used Net days Catech (kg) Coamments

4

s |

s |

o |

it ’ 6 x 54" ] 71,1

12 ¥ 2 x 54% 3 24,4

13 l 4 x 54", 3 x 6" 7 97.8

14 {

21 '
QOTHER '

!

TOTALS 16 16 293,13

COMMENTS | Gear hauled @ Longliner today, 2 harp seals; 1 thorny skate; 1 Greenland

cod, Many basket stars and crab; few rocks, seaplants and sculpins.




EXPERIMENTAL fISHERY SUMMARY SHEET

- A s N ..

SET DATE Sept 24 HAUL DATE : Sept 25 NITES 1
WEATHER (HAUL 1NG) } Wind speed : 10-15 km i Wind direction : N
Visibllity : Good Precipitetion : Snow Seas : 3
CATCH Cod
Zone Nets used Net days Catch (Kg) Commants
4
5
8
10
1% 2 xBm, 3 x 540 6 136,.5
12 2 x 537 2 45,5
13
ia
2t
OTHER
TOTALS 8 8 i 182,0
COMMENTS Few seaptants, sculpins, rocks and basketT stars,
SET DATE : Sept 25 HAUL DATE : Oct 03 NITES 8
WEATHER (HAUL ING) Wind speed : 1525 km Wind dirsction : WSW
Visibitlty ; Good Pracipitation : e } Seas 4
CATCH
Zane Nets used Net days Catch (kg) Commants
F1
s |
8
10
11 4 x 54n 32 40.9 -
12 3 x 6", 3 x 54" 48
13
14
21
OTHER
TOTALS 10 80 40,9
COMMENTS Major storm, no fishing since Sept 25, Most cod scavenged. 1 set {2 x 34"}
lost completely incl. bouys; much damage to others,
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EXPERIMENTAL FISHERY SUMMARY SHEET

SET DATE : et Q3

HAUL DATE

Oct 04

NITES :

1

WEATHER (HAULING)

Wind speed :

1520 km

Wind direction : S

Visibility : Good

Precipltation

Seas

CATCH

Zone

Nets used

Net days

Cod
Cateh (Kg)

Camments

5

8
10
n
12
13
4
21

OTHER

2 x 5%

2.7

Few sculpin, crab .

TOTALS

2.7

COMMENTS

Sets In zone 11 not hauled due to weather,

SET DATE

t Dect 03

KAUL DATE :

Oct 05

! NITES :

10+15 km Wind direction : SE

| T — — ——— -

WEATHER (HAUL ING)

Wind speed :

Visibliley : Good

Precipitation

.

Rain

Seas

| CATCH

Zone Nets used

Nat days

Catch (kg)

Commants

4
5
8
10
H 2 x 54"
12
13
14
21
QTHER

0.0

TOTALS 2

0.0

COMMENTS

See next table,




EXPERIMENTAL FISHERY SUMMARY SHEET

SET DATE

Oct 04

; HAUL DATE

Oct 05

NITES :

WEATHER (HAUL ING)

Wing speed :

10-15 xm

Wind direction : SE

Visibliity :

Good

Precipitation :

Rain

Seas :

CATCH
Zone

Nets used

Net days

Cod
Cateh (Kg)

Commants

4

5

8

10
H
12
13
14 i
21|
OTHER

2 x 5¢4%

7.3

3 cod

TOTALS

7.3

COMMENTS

Few sculping, stars, crabs and seaplants,

SET DATE :

Oct 05

HAUL DATE :

Oet 06

NITES :

WEATHER (HAUL ING) }

Wind speed :

10-15

km Wind direction : oW

Visibility :

Sood

Procipitation :

e

Seas :

CATCH

Zone

Nets usad

Net days

Catch (kg)

Comments

4

5

8

w0 |
1
12
13
14
21

O THER

2 x 54%
2 x 54»

0.0
17.3

Many baske t star,

TOTALS

17,3

COMMENTS | Few

seapltants, sculplins and stars; many rocks, 1 harp seal,




EXPERIMENTAL FISHERY SUMMARY SHEET

SET DATE : Oct 06 HAUL DATE : Oct 09 NITES : 3

WEATHER (HAULING) é Wind speed : 10-15 km Wind direction : Nl

Vislbiildy : Good Precipitation : Snow flurries Seas : i

CATCH Cod

A SR 3
Zone Nets used . Net days Catch (Kg) Comments

4
5
8
10
1
12
13 4 x 54" 12 8.2
14
21
OTHER

TOTALS 12 8.2

COMMENTS | 2 cod fresh (8,2 kg.), plus 5 scavenged, 2 harp seai; many crab, seaplants
and basket stars; few scuipin, stars and rocks,
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APPENDIX D

EXPLORATORY SURVEY DATA SUMMARY

D-1 Set Records
D=2 Catch Records
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D-1 EXPLORATORY SET RECORD

Set No. : 1-199 = Bottom Gillinet

200-299 = Hand Jig

300-398 = Cod Trap

500-599 = Geometric Gang Net
600-699 = Trammel net
800-899 = Scallop dredges

Vessel :
B.J. = Bradley Jeremy
B.P. = Burwell Pride

Gear :
3 X 7" {example) = 3 nets of 7" mesh
NFLD = Newfoundland hand jig
NOR = Norwegian hand jig
G.G. x 3 = 3 geometric gang nets
Tram x 1 = 1 Trammel net

General Location :
c.w.s‘
N/A

Cape William Smith -
non available

Zone : For general orientation of sets, see Figure D-1



(*S44 QFi ) PI-0z [9DI91-06°G1] O Uny | 6294 [C1HI-0101 1] 02 Uny] @ | NZTOCoN9 NETLZ P9 LAWG §53oung RN RN R AR
(say gLl KE-1 (IR -d1iC1) 0Z By | yCe0C j0OSII-LSI01) OZ Bhv | & | NOTCCoPD NLTGZ09 1FI1 SS3I9M8 ul %y Mt BT
(*S44 §0:9) £6-0¢ JSPIOE-ICi91) 02 Uhy § 0s-0C JEZI01-S2'0N) D2 w.& B | ND'SEoh9 NP'LIRY "HEH 90F AQV wg X ¥ ‘rd T
WY LR IR
RU RIO0D WD) - 8| W) SOL RIGMRS § (TSAY FZF1) § O€-62  JEZICI-SESYI) 0 Dy 2097 {BOCI-PEICH] 81 BRY | ¥ [MSRIGor9 NB'SZ09 HANOW COL LtV w9 X ¥ e | oy
19U RURLBB.ALL 93] ] (“S4y §5°0) $2-9  [92is-11i91] &) Bov | c2-9 JEZici-siigi) 61 By | @ | MCCIegr9 NEC6Zg09 HEH QUOMNY 1Y wd %y R T )
i @IV ) NS 00 o) Gy jede) s 0002 6 by ) 2 M EZor9 N LGghs T4 NsuviLEONG aaums fy x r'y @
("Sdy giZ)  |eIR}uns 000z 6 Hny jecey.ns [ITRIY 6 By | D K EZoh9 N {5ohe “f3 AU 1HOAY esRymE fy X rrg i
i oL-6% 0104 ) By | GL-69 ozin 6Oy | 3| MSCehY N SSosg *4 WGHYILEONI ufG x p e 9
1 ¥ 4 §5544 o) Bny 5 05-27 084y 6 HRY | D) MEZEY N 66g6S T wSHVHIHONS | w9 % T Tubg X 7 £y 5
S HURS 9P LI0AU) z $2-81 Srigy 6 Bey | 1-m LTRFT ¢ Bay | 3§ M GIo¥P N PEobg 4 WnsuvILON3 whs % ¥ ‘i'e v
S 04 QL:ey 6 finy | 04~y 6zisi g oy 1 01 M¥IoEY N LEo6S *f4 WISYYLLBONT whe % Z w9 nz ) 'y } ¢
RAMes ON i .N.‘E (R4 ¢ By § oLE-ay 9002 g bay | 3 R L2599 N BODY Fd AV ube % ¥ g b4
i a4z 0216y L Uy | 947 0% 6y gboy | 01 MCZePI N O'LONY T4 MAvI G0N Wl X 2 ‘W x 2 g '
S AN IO SLHOIN -} y 3 MO LISOd NOILYOUT IWHINZD V) SIA | F L3S

1o Toy H1d30 ML 3iv0 | Hidia EL N VY | N

NO 1LY H10 o

LI IALLAS 4

AUINSI 4 AHOLYHO WX ‘SGHOCIY 135
Fi ISVHD 103108 SIIHIHSES OINETTHI




wWpey ¢ 400 Jog i 090y LOtYy yz By | gv-g¢ [62:94-62:91| €2 Ony | D | METE1o¥9 HE'SIGDY ") YISHD 40 *3 wl A7 ‘w9 X ¢ ‘rre ¥z

¢ “$| UILNIMEV

AL AJOA 4S L) 019 PUS WSRO 4E |} ON { Sr-ry [SSI9I-9EI94] #Z Oy | OG-8 j65:GI-pGiG)| €Z Dow | B ) M 1209 NL'LIODY PUE IVl yBen ag WOl X ¥ g | gz
MUAVE IR
$40% Adum Aea g ueeD ¥ TT-LZ  {SSI04-Cvi0§) €T Ony | 22-27 LSICI-GGiEL} ZZ By | 0 | MOTLIgPY NO'SO09 jo ‘aqn TG0 1A s % ¥ r'a zz
yi0n § shog "S§ SIEMEN $0 dE4 S
Q695 5 08 119y ~ 494U U T BN i L2402 JEE =624t} €2 0¥ | £2-42 [S¥SZI-T9Z4] 2T OOV | D | M1 Zgr9 NOTO109 + "id ONYIMOU 49 3 ukg % ¢ ‘rte 1z
} 9608 [T 1-00:Z1) £2 Oy | QU-Zg JOIFZI-riFTL) 2T Gy | O ] MITLZorY NETZio09 *1d KOM 49 3§ wg Xy ‘r*a U2
dyey 40 jing S4oy 3 2T JESIEA-O4IEL] €T OOV § vZ-02 194L3-Ziciy) 22 Oy | B § MOTEZoY NI'RID9 |51 BIINIEVG 10 N @ |y wl X ¥ £y 6
i 6242 16L391-00%r;) SZ ORY | CZ-0C [6XI01-9¥i0)) 2Z By | g N GZobY NL'OZo09 "S| NOSHIBOY 0 "3 I AT S I S %
s ey ueiue
ZSETSHION ("Ad9 e (4w p/3) Fiid0g ANYTIS! ¥YiS
@ N PRy 4P 9u - ey eBeulp sjees g i Gr6F (95N E-ZEFNI} S2 DOY | By-1g |LZOI-ETi04) ZZ Pay | B | ROTRZQNS NOTZZ009 | HAMON 49 “4d A 440 RN *ra ¥
Sqem 00y § (YR4Y G614 BE-Lg [ZTFTI-LOITL| L2 SOV | G6-9g {HI0I-LI0N) LT By | ¥ :o.wao-w NL*Z 209 *PS S3IEM04 40 wy X 9 ‘Fry 9
04U BiNG 4| SEQURR oy oy £7hay £C32) 1 151 GSiZI-EiZef 1L bay £9-€C (20304-10:04) 42 bny v MG orY NETZZON9 "S'M*D 140 [ L e (1]
(PRaN BRET) Lh-41 JEPSRI-6C3wL] OZ By § fi-£4 JEPiLi-d0iiyp OZ U0Y § B | MITOTorY NF¥ 209 HEH NI U0 ¥ Xy Rk
SAN NGO SHADIN W wy ) 3 NOA L §SOd NOAAVI0Y IVHINID Ik 5] *$3A £ 135
e "on H1d30 £ N 3ivg | HidI0 L jiva | N
NG 1AV W10 0
ONEEAYH NILLAS Fd

AUINSI 4 AUOLYHOTGXT ‘SEMO03Y 138
11 3Svid "103F08d SIIHIHSES OINITTIN



iy jqqea o) ebeusp 8a) e ix3 | CE-Qc  J90i9i-wSigt] 92 OAy | Se-€C [EV-Ci-Lrigy) SZ UAY | B} N ¥EoPS N 92009 13Wi 5398 whe * ¥ rtg ) %
200 "dWRy o4 om 809 )ung i BZ-1Z  [65194-0W191} 92 BRY § 0F-1Z RTIEI-61ICI| ST Oy | @ "G NIIUE 0 nts X ¥ ! AE BT
AR BA SOAQ] IBYF 04N | IS POAON JON [ 0204 9 ZI-ITITY) ST BNy ) Qr-Z¢ JSSTLI-ZETLL) pZ BBV § B | M 9Zov9 N LI *1d Q0D O KE “ufg % ¥ T | ovg
i Sy §90:Z1-Z¥514) 2 OayY | OC-4f [BEILI-PCILL) ¥Z OY 4 8 ) M 9289 MEZTIZIH9 LAE 113M0HD 4o "3 ufg x ¥ M I 11
¥ Ze-0€ 940050k ST Ony § Op-0% [SITLE-LATLY) T BOW | 8 ) MOCRZY9 MST0Z.09 "S1 NOSMIEDY 0 "3 wd X ¥ ‘'8 s
SIRONS O4UO NS PRL)[ 4P Joy V 1Z-41 156101-00704] $Z By J 22-9y (€CI0L-0ri01) #2 Uav | 8 § MC'V2or9 NLT6LDG “Ld SYMOHL AN Wi w9 Xy | X9
S/OQWNIRD BeS
IO WR ENENUA Y AGRID “dien 0 807 ) 95-2¢ § 80!6-9Zig j §Z Uav  gg GYIGI-LUIGL] ¥Z BRY ) D | MBIk NLTSI09 TEE HISYD 10 MN wi X ¢ r'g g 0g
1 T4 Bri6-6ii6 | G2 Ooy | oG-Sy [WHIGI-L0iGL) vZ B0y | D1 M 9159 NE'GI09 TRY WISSYD 40 "F | Wi R Z Tu9 % 2 ‘r'g 62
' OFLS JEEIZI-08tin] 2 60V | Qp-if [O201-€Z304] £2 BoW | D IMEZ I Zov9 NSTTIgOE [TUE 411107 4O "3 tw ofs * ¥ rea 74
) LIWE 1100 pue
uBiRe poI 7 ' LT-81 jOYIZI-9ZEZr) ¥Z OAY § SZ-Ci JZAIL1-60°L5} ST UAY | D ) MCTBLOYS NOTZigl9 [TV HILSIINWON ueeneg abs % ¥ Ak i
*PS 1134NIUD Spaeacy
1 9T-92  JCIGEI-06Z1] vZ UAY | 0C-92 [0OFLE~LCiON) SZ B0Y | O | M LTLIo¥9 N FigDT | HIALSIINHON 39 MN 495 wg Ky 9z
w0y oq ipey weay
(MY "ENPOA 0 | A4 4ON - Gpe| ey SONV IS TRSIN
Aten 40n0 45 - S04 AQ peliswep jey 4 116 JBEAEI-LZICI) b2 B0 | £G-97 JOri9i-Zriny €Z Oy | D | M Bigh? NE'Sighe PUR HIJSYD YeeAeg Wi % ¥ ‘e | ez
SINMND SLHDIN "} wy 3 HO1 L1504 NO{ AYI0T TWH3NID N o) *sIa #1135
9 CON Hid3g ELINY _ Iivg H1d30 I} 3iva 1]
NO IV HIG 1]
NE W MNiL1L3IS i

AMIHSTS ANOEYHOI4XT ‘SGMO03Y 135
P ISWHY TLO3T08d STIUIHSES INI N



: . HIJSYS T SPueys
VG (PY 450 4 Ow-Ly jEF0L-G0IGI] | 4998 | Cy-0¢ 166:91-KGI9| 62 BRY | O | MITYighS NO'YIY 40400 ueeaieg wbg x p ‘r'g 8¢
‘S YISV
Y PE-68 JIRSIICBEI0L] 4 4995 | ZE-0y JORIOI-SPIRL] G6Z UAY J D | ME'RIGEY NLTVIDS 4598 Spueis) wig 2y £y iy
" 4eu § ebauwmp cuog 2 0S-9¢  JEFLI-EERILG LS By § OC-De jZPi9N-6Ci9ly 62 Sy | O K Eigh? N Sige ANYISE YIS VO ks X b ‘rTg | 9y
TH U101 W A SO RO IR Y PRACH JeN i 85-01 jBZE60-65°00; L2 BAY | CC-6p JLLI0Z-H070Z) 92 By | O 5 MZUCZoPT NL'CIG09 [ LAWY LNSHOM 4O yilon wl % ¥ T8 § S¥
w9 WA PRONIR Y Bje YIS ADGN 10 AN
“ Bupiees v Bypssiw Buggqen g i BI=S1  {RSi0E=01:04) ¢ Boy | 10 [BCCeL-GEi6L) 92 B0y | D | MUTPiohY NI'ZIgD9 | "SI MILSIINHON $0 38 wi % 2w x 2} o1y vy
' LW A-00%wL) L2 BRY § [y-rZ [IZE6I-L1361) 9Z OO § O | MLTKioVY NE'Cigh9 | "S1 ¥ALSIIWHON 40 35 w9 Ky Mt T
dyRy @ J9ap je3 1 2L VIIU) LE BV | pg-02 J6OIGI-LOI6L) 9T BOW § O | MCTRIGEY NE'CigD9 | ONYISE TI9IN 40 35 wg X ¥ tTH | 2w
i %) LLITH) L2 By | 6r-Sy JEOIGI-6RTEL) 9Z UAY | D ) ME'E10Y9 NB'V 09 *S1 WMIASVO 40 3§ wi6 % ¥ rg 'y
"4 05 B JOPUNCE WO WF 4 $ 08-05 JOPICI-COIC)} L2 B0y 1 0G-0¢ [FEIBI-IGTRI) 92 By 1 Dy MCT9LGP9 NETG Q09 ‘St H3ISVD O 45e3 uls % ¥ T OF
Appeg 40 vaoy siey [ Ir-6g  JOZALICTO)| 92 Bow | 06-0p JZZI9-61:91] 6T BAY 1 ¥ | MO*ZGoT NLT9Zg09 Phi¥ S 71184 40 y5en wi R 7 'wgx 2z rg &
palsuep Ajpeg ey 4 568 ZAIZI-0ETE| 92 Oy | OG-8y [C1:91-04799) 62 Bay § ¥ mPGoF9 N LZo09 PRIV 5. ZL M3 40 G0N u9 X p r'g 8
‘S OINI VUM
$09% |6 on}p u) pRId) 2 JaN t 96 JOOIEI-LTINNE 92 U0V | £-6Z OS9I-00TH} G2 BRy | v | ME"IGoR9 N 9Z09 19 9pS 4 5on wg 5 ¥ RO B A1
SAN WD SLHDIN Wy wy 3 NOELISOd NOILYIDT TVHINTG Uy "S3IN |F 435
jo toy Hid3Q ELENY Ii1vg | Hldig g ivg | N
HO LY UG 0
;NI NiL13S z

AHIHSHS AHOLYHE AT *SOQ¥003Y 138
1E 3SYH '133004d SIIHGHS S OINETTIN




i -0  JSETHI-4ZSLL] € +99S | Sr-Op (KO:UL-6G501] € 4995 § ¥ | MPTOGOFY NY 02009 HOSOVF Wy @4qw fy wg %y r'a 09
uee 3 Alaa ey i SE-Z6  |BIAHA-00511] € 4995 | 65-bg JISICI-BPICY| Z 4URS L ¥ | MOTLGoPD NE'LZGD9 | NOSNOWE wodj eqjw §g ofo %y ‘g | 6
VeI ALeA N i 69-09  (OSI0I-1EI01] € 4995 ) OL-#9 JEEIGL-EEIGH) Z 4095 | ¥ 5 MG'ISor9 NO'Z2G09 NOSHOWF wo by @) |w §7 i % 'rta 8
i SL=ZL  JOIIDI-VGi60) € 4995 ) ZB-0f JOEICI-9ZGH) Z 4995 | ¥ | MB'9CoFF NO'TZ9 NOSHIVS MN 11w §2 wie x ¥ ‘r*q s
i BEBE PP 60-71t60] § 4995 | Su-rg JBICI-RITEL| T 4995 | ¥ | ME'SCONT NG ZoR9 NOSHIWE Mn @ jgw §) w9 X ¥ ‘rra | oeg
1 0L-9%  JTOI60-99°B0; € 4905 | 69-65 [ZOISIm6EINL} £ 4905 [ ¥ | MI*ivorY NB'OZG09 | *B) NOSNOWE ‘K W | Wbg X 2 "ue X Z ) FtY | &g
*ebewep oN [} IS5 JIZIRt-06CL] & 4905 | By-Zr [SLAZE-TASZU) I OnY | 8 | MG Figh9 NO6Io09 | "SI THIGIN 19 N “w | wi % ¢ ey [
“Bi14408 youn Spym o sg
*sqan 0y elivwep eway I LE-82  JECEEI00S L] | 4995 | OG-pC [H1IT=L0321p 1€ By | O 1 MSTLIoPR NS 1009 ‘S| HISKYO O |50M w9 X ¥ Trg 5
CBUIHIOF uBYR SPU IR BHOU4G
‘AL SUR X0 oy Cebeuep suwpg ! PEOL JISSZI-ITIE) b 4998 | 06-6C [SO3TI-0GFZ1) 1% Boy | D g M LIGr9 Ne'Sile "L WIJSYD 4O MmN ofg = fd 43
SpUR (S| XU
Lioas Amidy "pugm tuosls  Cebivuep oy i Zy-Zy JSTIOA-GTI60) OF URY | Gy-ty JOSTEN-GEILL) 62 DAY § D | ME"BIorY NETYIN9 ¥ HId5v weaseg wi % ¥ rre 14
proms Aoy ‘puis fuouyg  “ebewep oy t Ir8z JSEOI-SIi0) 1C Uy | 6967 |BITLI-RIILL] 62 BV | D ) MLLIoh9 MPURIG0S PIRIS| HISYD AN MEN 'y | o
HIGVD ¥ BPURS )
ungp pue dn *woy joq ybaay [y QTBLZ (SVI60-ZZI60) § 4995 ] OZ-0y JSOILI-IQFL4) GZ Bay | D | ME'PIrY NP LI09 H0 N0 ueeniag ug *x ‘rta Y]
SLN MDD SLHEHN Wy wy 3 NOHL150d NO{AYIDT IWuindg wx "SIA 4 i3S

1o on Hid3g EDRY ILVE | Hid3Q ELTF 3iva N

NO 1LV 0

L TR L ITE 7

AUIHSI4 AHOLVHD Y *SONCOIY L3S
P4 ASYHY LOIN0Ud SIMIHSIS OINI TN



"SI NOSHIVE +
| 61§ JOZIZLTPH4] S 4995 ) O9-rg |CTIO1-61391] ¥ 4095 | ¥ § MOTIGo¥Y NCTLIGD9 CSTMTD W) B Wi N 2 ‘we X Z ] 1 LT

UMD s w §y
i L6566 JZCHI-9134] & 4995 § GGy INIIOI-ZLCGL] ¥ 4005 | ¥ 3 AP IGoPY ME'LID9 "EE ONOSHOWT @)W w9 X P “r‘a 64

"SI NQSNOVE e |
i Gy JHIGHI-GPI0L) § 4995 J OS5 JPOIQI-0I9F) K 4085 1 ¥ | MOTVGOPY NLTZZ09 STAT) e pu by Y L *Ftyg B9

495 B POEE W, {9

TSE NOSHOWT S1w 9/ |
] S04 (BETHLI-CFIE] P 4995 § OG-BE JLRPSI-0SCL) € 4995 | ¥ § APTIGSoY9 NETSZG0YG SRy eu g/ 4 ) Wbe X Z w2 ) 18 99

"5 NOSMOWE @)jw §
' 098y JETLIOL-ZOIOI] ¥ 4ORS | Ge-Ty JRZICI-LTIGE] € HURS § ¥ | MO"TSoPY HO'FIN9 AT ¥ w9 % P T8 | 9

. *S§ HOSWINE 40
] 9Ly OOILI-PEI0L] ¥ 4995 | O4-Op LOSI-P0IGL] € 408G 5 ¥ | MOTYGOPY MLTCIGHY $5m enp e w § o4 |} wls » r ‘r'eg ¥9

TS NOSNIVE @pju

i Ou-ty  JTCH QLI L) ¥ 4995 ¢ Er-py ECiFI-iG § 4995 | ¥V i MBTZ6or9 NO'Clg09 STMTD By jw g afs = v 'y £9

‘S| NOSHOWE ®iw ¢

eS| D jay i 0S~Cp  JLTITA-1L3T4) ¥ 4995 § 1G-Cy [RZIRL-ZTivi) € 4995 | ¥ | METZEGED NSTZZHY §UMUD e uwbs = ‘r'a 29
} TG} [ESZESCZ4] v 4988 | ZOC7 Juidwi-viiep] € 4905 | ¥ | MZTZGor9 NETLZGD9 JS"ATD 30 did 40 NS Cw ) T ‘e 19
SLNINHY) SLHHNN wj g k| NOELISOd HOLLVIDT WHINDG uv xn ‘SIA 4 LIS
o “on Hidig g VG | HigdIQ ELTY) XL N
HOLLY NG o
b TR MNILLIS z

AANEI S ABOLVIO WX ‘SUNOO3Y L3S
I} 3SVHd “133008d SIIMIHSII NI



. ’ . ;
P , |

B4 1904S W g

i Sr-Zy JROIOI-GEICL|CT 4995 | €6-0¢ (I I-QI3Z4)ZL sd0g § D 971079 NS ighY ONYIST ¥IdSYS 19 wfG x o e 78
BL IRONS W
*Ej JOdSUD "W §C - BRI (UONS "W § hEN i Zr0Z [SHiSI-90%pi[C1 4995 | rE-2¢ JIOFTIESIIL[ZL 4995 | D M ¥Ou¥9 N 2109 ‘S HISYD ‘W g ule = ¥ ‘rg 19
R I0M e g
‘PNRIS| WDH CWy - Je0S6g Cwig 48U Rey i ~5G IBLTHI-PEIONICE 499S | pe-ZC PISTLINLYLLTE 499G | O ] M6 CIor? HFTC D9 S dISVD W fy wfC % ¥ ‘red 08
SALON Wiw e "peid) . A) pRg Qe i CE~iC  JSCIFI-98:C1 )01 4085 | 2092 [65FCI-LGIE1 6 4998 | D i METGIghT NRI0Y ‘SE NDNG epLS 4Ee3 whg x 2 'ug x rrg | 64
"Gy AAaBy Adep TOiey Ag eliewep Asay { CE~1r  [PUTLE-CCI0) 0L 4905 | SH-Op [LPSCI-SOiEL] 6 4095 | O § MELZoRY NE'ZI09 $9EME L3100 HAAOK wg n g ‘r'g | e
PI8d 84} 4065 ‘Waa) squn z Sy OSI60~21°80) 6 4995 | yy-0C |O1:0-00000) L 4995 | O ] MZ'Cior® NOTOLWO9 "HE 3M0M 9PLS (SR wg %oy ‘Wkex 2] rre L
H B9y [SICE0-SEI00) L (995 § OC-Lr [VIGL-Z¥igL) 9 4985 | D | R2TZOGKS N9'Lig09 £E85) OGNYISIE 340 WP X ¥ "ufg o n rea 'Y
ueged| Ag yeEy AORQ ¢ UIEND peu e ’ LEA-G4t FOITL-GEI04|0) $008 21214 9132y 94085 | g N 9589 NL"L L DG WVE HOqvHaY W X p ‘ulg x r'a Gt
wi % ¢
r 191 8Ll OF 4995 101 1-G04 2 L1-9p5 45} 9 4985 | 0 | MC F{oEY NS UGLg0Y WO OV HEIY | ‘gxop g Xz ‘rg Ve
i 6F-Si  JZPI60-9L:60) € FCO5 | 0G-r1 [SOTLI-00TL)) ¥ 4995 | ¥ ) MCUCGOFY NI P99 HIORIYH X04 wit X g r'g 111
S| WUOSHDEP O N
TRRAGE S84 7 ;56 1 BI-9%  [VII0ISri60] § 4995 § 1C-@y [LGIGI-rEIOL) ¥ 4O8S | ¥ | ROTCGLY9 NO'CZ09 WOBIYH X0 wle = ¥ rrg | u
L)
i 65-0Z |DPIOL-RI0] § 4995 § 098 (HCIOIGLIGE] ¥ $9BS | ¥  MLTSGOPY NETRZ09 HIORIVH JOUNDN ulg % ¥ ‘rea 7]
JO pus 4593 O "N'S
SLN MM SLHDEN wy .y 3 NOTLISOd HOILYIOT WUINDD u T Y T
e "on H1d39 ELTN I1va | Hid30 ECTYY Iiva o
NC 1LY g Q
L T DNELLIS 1

AUIHEL S ANOLIVHOLME 'SOHOO3Y 135
11 ISYHY ‘1037084 SIMIHS IS OINITI N




“Oy ey
FiIUs RS T1%g PN *3°5 Buo g g 4 05 6F [ESILI-9TFL1)0Z 4995 | 1£-0C |SOFLI-LO(1}9] 4¥@5 | D M S2o¥T BZTrIGD9 RjUE LRSHOT 4O N L “r'd 6
“pOeS JPRY J WP IIGD TieU v GRS eung

i L9-¥G  PCI60IPI"601L4 4995 § WL KZ HZ91-G1i91 |9 4URS 1 ¥V | RE"FrolY NGTYZg09 T dVHL 10 Yinop ng X ¥ ‘s 25

‘Aepen Ul Qs i 69-89 JECHDI-TRI60[LL 4995 ) €9-09 (Z1:94-60¢91 |91 485 | ¥ *Trob9 NO'EI0Y TdH d¥HL TA"S'S ey ufs x ¥ ‘ra j 16

TIRLRR U QMS  TA) pig waoy wep z 890 (LEIIE-0CI0L {81 4995 | OL~Gp {PSIGI-0SIGI|FI 995 | ¥ | MITGNFT NCTRIH9 | TH JOMNIN TRTS "w | ng % g ‘g 06
*OMQe S8 QRIS yonw 0% 4ou 4nq yleoy t Br-Zi  JLOTIA-6RI0L]LE 4995 | 0B-01 [ERIVL-SPi9i[I) 4985 L ¥ | MSTBNY NG'FZoD9 TAH JONGK 19 4400 wl % p g 68

QNVIS] NOSHIVT

fd0Am i eW IS § GS ) S0 {6LTLELETLE[E) 4995 | QI-0) |64IGE-TI:C) 9} 10R§ L LU AN T R T AT QRS N HI9 44 OO wfC % ¥ g [:1]
RIBTErGYG
i Q6~Ly (PLIZA-6REL LY 4998 | Lo-Gg |CEIGH-Z136) Y91 4998 ¥ ME*S 2009 HIDERIVH %04 wig x ¢ 'y L8
*S} AYE SINAVF
i 207 1S:R0-0VIN0FI 4995 | CZ-0F [6Z:61~92F61 |51 4995 | B 1 MZ'9ZohY NB 6lgDg § YOSM{QOH SPJEm0} yihoy wfs ® ¢ r'a 9

81 # 1ROYS puRney
' 0% By JLR0I-GLI60[T1 4995 | OR-BY JIPIZI6RSZU|Z1 4085 | D | M Dlo¥S N5 E00Y *s) Gwoy 353 ‘w ¢ “d Ky ‘g | g

g1F oug Tw fy

i 06-99 HEICI-SrIZEl1L 4995 | 94-vg JETZI-08:21 21 995 | D | MC"S0uP9 NS'Oig09 PURIS| JNOH ‘W g ul Xy ‘r'g ]
] Sr-8C  JOCIZI-0GTI L)1 498G | OG-0y |BEITI-PZIELILE 4095 | D ML Lg¥9 NE 09 Bif 19045 O MN Wi~} L ‘rea 1]
SAN WD SLHOIN L1 wi 3 NOILiSOd NOEEYDOT WHINID [k 7] ‘SIA )4 138
e ton Hid3g Imi 3vQ HEd3) ELIER 31vq N
NO LY HG 0
N1 I MNIiLIs z

AMIHEId ABDEVHD XD ‘SABO03Y 135
14 3SVHG 103700 STUIHS LS QINETY N



"HO6L ‘6 “1de% | 114 W4y vO JEE pue Ry

Nagy PSSRA GURG | [SUS ‘UNOULRY IR U
048] (YUED OU) W61 "L TEURG PR
861 "9 TAURS L85 U0 Ry pRPRYD Ajuo

"day pIede peid) s Gieg § jews 6 1005 (MOC TSRS NGEVIU9 ‘o deay desy pog gd | Z0¢
o4y seag L 4995 1MOCTZGor9 MK KZDY ‘g deay ey pos ‘9"B | 0%
ey 9 sdeg (ML ZSor9 NEETPI0S To ey deay pog ‘d'g | oug
S1N N0 SLHDIN wy uy NOILIS0d NOILVID'T WHIND VE ) *s3a |# 135
40 “on Hid30 any 3¥Q | HIdIG i iivg
NO iV
NEIAM SNHLL3S o

AHIHSIZ ABOLVEOIEXT "SOBOOIY L3S
$1 35vHd "103108d STIMANS IS OINITTRY



Ty Ind e 96 peNdid Sjan ] £ 420 62 sdesg TAGH | tesang £ * 9%y ‘d'8 [ $11
"ol s ) §2 4dug yZ 4deg C4qH | enang £ >89 ‘d*d Z1g
wWwoys i v ideg §2 ideg TAQH | (A sBg £ ’'e'y ‘dTH] lLig
Lt 3 ] L2 jdes 2 ideg TAqH §1emang £ x99 "4'a 04
was i 2z sdeg 12 4des "4gH | 1emang £ % "9 *ata 605
Wiy & i ‘L igeg 0Z +deg TAGH |98 aRg x99 ‘d'd 1124
WLy % § 0z 4deg 6l 4des TAGH | jemang § % 'g'g "d'd 1131

Qen SIQmp { + ‘qes i ty(s | L} 61 dug 91 ivesg T4} emang [ ] ta'g 905
Qem S QIO | + "o R tyls I g1 i9eg it 4905 Tal i pesang € » 99 ‘dt g 0%
qes BRp | + ‘ges e bugs i L} ideg 91 4desg T40H | femang £ x99 ‘4”8 11411
qen R GROP | + ‘qam e bygs 1 94 4dwg €4 4deg "4Qu | 1easng €% 7979 ‘a"d £0g
QSR SIQROP | 4 99N B S | 1 £i 4deg vi 4985 TAGH §emang £ n 99 ‘a"H 205
Gon R{Qop | + ‘qes ejbuys ¢ ) ¥i ideg {1 ideg "aqy §jemang € x 9%y “d’d 114
Bugyw04 3 i 11 g1 sdeg 1) 6 +deg WP 48 jue) L x99 ‘d'g a0y

S AN HHCD SLHOIN wy L N L1500 MEH LYY THINID 1 ® SNYD "039 *SIA jF 135

40 “oN Hid3g i VG Hid30 ane ) 31vQ HY X
NOE LY MG
N T N1113%

N L i —

ABIHSI A AHOLWED X3 'SOH003Y 138
tE 3SWHG '1D3F0Hd SRS I OINETT Y




Bepquag g | €7 1095 T U9y T4t | |enang { X waap "d°8 £19
LIRS ¥ i TZ 49%5 §Z 4dog taqH | {emang PoX W) ‘d'd Zi9
Bupye0) 4 ! 12 ideg 02z idusg *4GH § jemang R FT e | 149
Bupp00) 4 | 07 4985 61 44d0g “4qH | )emung | X R *d'8 | 09
Giygeogy | 61 4deg 2y 4deg TiQH | |enang |oxoueay ‘g8 | 609
Bupie0y 4 4 gL 4deg Ui tdeg "aGi | jenang §o% we) “3'd ) 809
Bujive gy i L) ddeg 91 ideg TAGH L eaang 3 X wRap '8 | 409
LTYL TP 1 i jdeg S} 4des TAqH | emang N 1 “4*8 | 909
tejavegy 1 QL ddeg ¥i 4deg *AQH | jenang | B umay ‘4'g shg
Bupyeogg i ri jdeg €1 4deg "iQH j pesang | K Ry ‘atd v09
fupivoyy | $§ 4deg T} sueg TaGH | enang boX umay ‘a*8 | 09
Guyywo gy t Z1 4deg 11 bdes *aqH §{eming | X uRay *d*a | 209
Buyyooi g 1 Li adRg 04 4deg *4qu | jemang § oA ey *d*g 109
. ou9

SN MNX SLHOIM -y L HOILIS0d HOLAYIDT WHINID SLIAN STInvii *SIA [# L3S

10 ‘on 14430 ML 31vg | Hidig It 3ivg ’ HYH
RO 4Y H1Q
N T NILLES

AUIHSI S AUOIVMDIDXE “SOHMOD3W 138
P4 3SYHD *103F0Hd SIRMIHSEE CINIVT i



wie g t [ 0f +deg TaqH | eaing ion el 4*8 L1y
Lok 3 11 0% 40ws §Z su9g t4Q | jenang | X ey ‘d"dg 919
woss i L2 ey ¥z 4ieg a4y | 1emang § X ‘umay *d'g L1y
Weoeg i ¥Z ideg €2 sa0g tAQi | IPRang ion ey ‘d'e L AT ]
SN MND S4HOIN wy Ld] NO L IS0d HO4 LY TIDY WHIN39 SEIN TikiviL "S3A  F i3S
[ ] Hidid L 3ivg Hid3g L " 3va SLE 3]
HOL LV UG
MW BNiL13S

AMIHS IS AMOLYHD TN “SOHOD3N 138

i1 35vHd “103F0ud STIBHSES GINITTIN




: J ! - . < — § .

(260 01-81 )8s01-95i¢ § ¥Z By | D xm.cwoz L e HER TUIRE T stwap 2 FTd§osie
Qv r2-2z siie vI B | D | ALT9ZoFY NL'S0G09 T4 wiaviigming stwap 2 R I A AT
weie 0k-1Z 16161 EZ6ay | D21 M LIPS NE'SUGDS T3 WAV GO steip 7 r'a 11¢
oo 62-02 161 £Z 8AY | D 5 HCUOZGYY NG COg09 “F4 M1AVEIGIDI steap 7 rrd o
Tpe @
G| jeyS AJep *umop pue dn *ebowep oy e L3-% FERTT sz OAy § D | MC'S2ohY N 10D T4 WA 0 stiap ¢ g 608
TSNS ARj  TAD; ASS3 ‘ebewep op (ieio) L5101 9€i6 £Z 0A¥ | D | M 9Zge9 N'SOHY T4 AAYE 1AM A stasp 7 rTg ) eog
*abawep oy ($Z:0) 22 (141"} £ By | O METHIEY N FO09 "F4 MAVEIORAN sbeap ¢ ‘r*g ) L0g
‘pue ju wy g 0f dn ‘ebeusp oy 161 :0) 12-91 oLiZy 0z Oy | B MIgoFY N FZPY HIOHUYH N3 Y8, 0 steap 7 “rg | 908
"W O 494 “ebewep oy [{r4l} Fi-Ly ey 07 Gy | @ RIS N S209 HIORIYH N3 10, 0 steap 7 ‘ra sog
“apey droomeg febiruep oy (o) ri-g £361 6i Bny | g ..,o.o._o__e N 6Z09 HIOBUVH (U0 0NY 18 stwap 7 rre | vog
*sbowep oy Lo 1104 Trig 61 By | ¥ M ZGob9 N 92d09 SPIS NG QDL L INY staap 7 '8} 108
“die 0 S0t 'm0y ASNZ ‘eliewep op (YR Li-9 orig) g1 Boy | v | NDTZGoPT NEUS2ZGD9 HOGREVH XQ4 Fiwap gz M B AT
TERN] | 1R40408 POy “ebeuep oy (1£:0) Ci~¢  JeLivi-g0ivi} 81 By | ¥ | MITOgoY9 NE'SZH9 1TIN) COLEINY staap 2 g 108
*SI0UN § g~ "L POWdS Ay “obduwep oN oLy 0Z-9 JSOTRI-SSICL) 81 60y | ¥ | AL'OGOPT WE'S2G09 | 4RIV 0DLLiMY ‘HINON sbeap f'8 § ops
LIUE L be] SIUNIN wy 3 NOLLHS0Od NO LAY BN 3D Hv39 *S3IN | # L3S
19 Ton Hid3g ELTF Jive | N
NOHAYHIQ Q
EMELLS Z

AUIHE TS ABOIVHD YaXT ‘SONODIY L3S

P8 ASYHG "EJIN0Hd SAIBIHSIS OINETHIN




(62:0) 1207 I6riCE02iCL] (0 Bay | O 1 AZ0CrY MOCIDY +91M] WVIFSNSSINNAL 01 SV stwap ¢ ‘r'd I%4°]
*HRIGe A0 |EI|NGYDIeN "AOE Hi04S 90:0) Ci~S [SKENI-62irL] OC OAY § O ) MIU9ENT ML'TIHNY :_H.; WA HONIHS sbeap 7 ‘r'e ) 98
*ynop Ovnoy 9z:0) S$2-6  JSHivi-6vii] OC By | 3 | METLZobT NSV D9 19 1U) A LADNIHS staap 7 f'a | s2e
593 by Aot (65100 L2907 (95:C4-CiZ1 ] o€ By | D | METLZHY NETZID9 FRIVE A LNONIHS staup 7 ‘r*a ¥i8
(6530} SZ-0Z |OriZi=612Z4) O 6Oy | D | ME'9IcH9 HZ'ZI09 9461 WA NONIHS stuap g ‘r'e | cem
‘Y404 pue woeg B jote.ag 24500 0Z-24 JOLIZ1-9Ci 1) DL Uay § D | MITSZoFS N ELd)9 PO LU LA HHONTHS . stiaap ¢ e | 28
W05 B iaoy 9559} PZ-0Z |O4:61-0riBL] 6T B § D | M BZoe9 N Sigle FO4HY NYATDIS SINNAL stwap 2 r'e ) izg
"ison U oy (FAST ] OL-44 [RLIBI-9S°LL| 62 O 3 D & M LIoH9 za.:cno‘ FRINE IVRATDIS SINKAL stieap g2 . ‘TR | 0e
(e P61 JECIPI-GEEC)) BE BRY | O 1 ME'CZoFY NE'RPID9 JOPIS W4ON 401U NVIFOMSSINNDG sboap 7 g | 6ig
T(emys) S4ouy pTE-pt g peuds Ouyao wrig) GE07 jeCiC1-26%2y; 9L bny | 3 M BIGr9 NO'Y g9 {*PIS Whaon 4o a4 HYOPONG SINNAL sbesp 2 r'g aig
o VLY YRITE-00SZ1) BT 00V | 3 ) REULZONY NE'EIGHD |PPIS WEION 19Ul NVIFSIS SINNL stap 2 ‘r'a 18
YOO {ee) Adeyp (z:0) 6i-81 N_a:_.on:. 8Z Bay | O | MU9Zor9 NEYIc09 [OPIT MiJ4ON "1eiul AVIFOIS SENNRL sieap ¢ g ] 99
'3 9l ooy a0} alieseny Wi 61-Z1 [PZEi1-19:01] BZ 50w [ 9 | MISZor9 N9V I0O L9PLS WIJON '481UL NVNFORSSINNML sbeap 2 g | sig
rio} 02-01 {10%411-95:04¢ »Z By ; O R BZo¥9 NE'90L09 *Fd WiaviIgRNN stwap 2 ‘r'a vig
SLN NN S3UN N wy 3 NG LES0d NOELYIGT WHINE Hy B *SIA {4138
o *on Hid3Q ELTH v | N
NG LY G o
ONIEL13S b

AUIMSI4 ANOLYHO XTI ‘SONO0IM LIS
L) 3SVHY "10300Ud SIIBINSIS OINITY DI



924D W W) pamay [: TR} 6161 JEOISI-IGSRLL L 4995 | 3 | A9'Z{oK9 NF'EOE9 *$1 %L IVAVAY sbeip 2 ‘rre 6Eg
WM IOG (R} POOD [T -4 (9ZINI-SPICE] L 4995 | D | NE'C oK HEBOL09 “$) IWDH GpES yiog steap 7 ‘r'g :1¢']
LTIHF §31v00
¥Z:io CZ-0F [BISRESC L} F 4095 | ¥V | MG IGPT NE“LigD9 U SH) uveameg ste.p ¢ ‘r'e 88
LFING S3LVO0
“Biap w) wos ebuej Aug e 2Z-9 JREINI-S0iRL} ¥ 490S | ¥ | MITOGLP9 NE'DIDY puR SMD weoeseq sbeap 2 M ] 9w
“uway oq ybroy e OF-Qt [6FE1-123C)| P 4995 | ¥ MG CCor9 H 6109 SMO-MS SO iW 7 sheap 7 ity (4]
THIRIG YE 14 (O N ) PONOL CS40W (7 WS MO TR P24 FRZIOIFB0IFI] € 4985 1 ¥} MSTOSHR NLTRIHG *4GH VHImug 261830 steap 2 ‘r*g ¥ig
SiouN (¢ eds a0y oiQ i~ (ARG E-PPIC| € 498S | ¥ n 26ckd Ni "I ZgD9 SMJ 10 RS sbeap ¢ r'a (41
0L:0 Lhy [OZICI-08:2)) € 4985 [ ¥ M C5o¥9 NS 'HIgDY SAD §0 4nog sbeap 2 rre 41’}
i Pi-9  JIRIZIL2ZIZNf § 4985 1 ¥ | MOTEGor9 NZCHL09 SMD $0 y4nog sbuap 7 ‘f'g 148
gii0 O2-L) SPIBI-LZi0I HC B O ) MZTLZoP9 NLTKIG09 LWL LOSNOr steap 2 P8 4 018
TePLL M) VI BIIBL 9 PRMRUEyY
‘BZiGL 4® puq dien “elowep oy viio -SZ [HTEGI-PLEGH] §C By | D L MBTLZoYY NETY DY LTING AASHOr steip 2 ey 628
92:0 LYIRi-L23%0} 45 BV § D | RLCZGoPY NE'SI09 NVIT OIS SINNAL 95} 544 steap ¢ ‘r'g w2
SLNINND ST N w 3 NO11150d NOIIYIDT WYIND Uk S} *SIA |4 138
$o oy Hid3g E Y 3Lv¥0 N
O LYY 0
NELLIS z

AHIHSI 4 ABOIVHOT4X3 'SQu0O3Y 138

1i 3S¥Hd "LIIr0ud STREHS IS 01N TR




FINYTISH GWIGOS i@ N

(o) B-0C JRZiwi-903F |} @ 420 | ¥ A Sk N 22009 L1TINL ONNOA stesp 2 Ty 6¥8
26:m 90 6P I-LICH) 9470 | ¥ | ASTYrOFS N 12509 | “S5) GWWIO0D 40 3 ¢+ 3§ sbeap 2 g eve
*e) 10ys O} 8IS pue QIUR L4US JNBU SPURS |
WD PO 40§07 Cwoiieq Appry [YEA1 )] LE-2Z JSOSEI-BE24p 9 490 | ¥ | M8 Zrob9 NY'OZg0% 19 38 LTINE DNN0A sbeap z T Ly
“SE{OyS d0§ 18IS § WRID P10 me4 (€{:0) Z4-9C J607ZE-9E51 L] 9 470 | ¥ § MP'LboPS NBTEIGDF | AT DNNOA SJIDNE 35 ste.p 2 teg | 9vg
‘S (MVIGDD 9pis '3
(S} UNP|OD VOSION)} “NIOOWS Aiwp (LZ:0) YLy LOZTHISSONA] 9 A0 |V | RLTYRQEY NL'L D9 LTW I ONAGA steap 7 ‘r'g (47
Wiz €303 £1-6 6536906 9490 v M S5or% K 6109 SMI IO AS SIRONS sbeap 7 ‘g vrg
Liv 49 ufl) s ou 4eq w4 eq peog (§2:0} GiG1 JLLLI-LEIOL{LE 4885 | D ME'CIoP9 N ZigD9 LIWE L3P stuap 2 ‘re (ve
*Nid NO4 UM
*Sieun { puls oy (r2:0) B4 JSZ3L4-10FLE)Z) 4995 1 D 3 ME"IZo¥9 N {009 ®I04S {597 Jeddyg sbap ¢ MO : I T
SjeNs AVE NILuvR
WD PIO 0 $400 TH040q Appnu Aiey [¥T41H] 26  HITIOL-0GICL(ZL 4995 § O | MB'CIFT N¥ROQ0Y 550408 AGL KN sbesp 7 ‘r*g %7}
AVE NI LU
te0y 0q Appnw Asep 19830 RE-TY JENISH-LEGNZY 4905 § D | MGC¥ZohY NEZ¥OSN9 BIOYS 4EUM JER0) staap 2 e 0v8
EITE T v o SIAMNIN wy 3 NOI1450d NOITIVIDT WHINID g 3] *SIN | F L3S
JOo *oN Hid3Q L ivg N
NOELVHIG 0
MNI113% 7

AUIHS )4 ATOLYHD X3 ‘SOUO03Y L3S

i+ ISVHG "103F0ud STHIHS 14 OINETTIE




. TS| PANPROD
Dp8°1 ¢ sayeiedud) Lo Sn BIU NS, oz LEIOI/C191 | ST Ry | ¥ | MO S EoFY NOTZZLY JO Pu® @RIE4N0 JO N i) 0Yan anAsymy; g4z
Dol ¢ CHRINGUR) i EM 00 NS, (CH:o) Or0Z | QO:RI/SrICL | RZ BNV | ¥V 1 METZGoFD NPTRZGD9 | TJGH Qiulw SpiE jsen (i} 0N AndeweNi 247
[FIRY:3] S-S | OSTLI/ZBERLE | 02 60 | v § MZ'SGoRY NE'OZO9 | Y4098 ©F TSACD 440 J(4) HON (4) OT4N re i
8030 L0 | SHEI/E0%0) ) 12 Bov | v ) ROT96orY MOTI 209 ST 40 140 HON () OU4N re o1e
deyyeno; seuyy gz, R{¥4lHH FI-08 | SOFLI/RPIOL | 12 URY § ¥ | RZ'BCED NE*ZZ 09 *S*MD 40 abl) N re 0z
(5070} 9L-99 | 9I0N/15:04 | 42 Doy § ¥ ) MBTCGoKY NOTZZ09 "STMCD 440 all} HON r4 trd
teoi 79-09 | FLIOL/ZZ0L | 12 By | ¥ | RZTLEoRY NCZLGD9 BN R IR {21 WN 4 €02
oo Sv-Zy | LCI60/6Y60 | 1L By | ¥ | METZGorS NOTCZ09 *PS squoy (Z} N ra 902
sequnu peddins | 07
“E) ySEy e
(L0} OR-€2 | SEILW/BZiey | 61 By | 8 | MO"Lwgr9 NETi5o09 (PO $593 0S| 44eaaeg ] (1) HON + Q14N e ¥07
opi 4 woys (8050} 09-1Z | ZLILA/NISLE | 61 Bny | 8 1 ALTLeohY NSTOCGDG | PUe 453 TUSy peadeg b ie) DN + OIN e £07
1) 0g GLIFI/HIRL | 61 BRY 1 ¥V | MOTZGorY NOTSZI0F | $91¥E BOLI e fyynoy {Z) dON + QLN ra 202
SPMD uY 83 "ROI4ROY f, (8L} OG-0 | GPILL/0059) | L1 ORY § ¥ | MLTIGoPY aNO™PZG09| S WOSHIGP "Of)% yin0S]  (C} WM +104N [anAuey | 102
SHO4R00| Gy O 0) 0502 | OE51Z/05:0Z | 94 6¥ | ¥ | MO'EGoR9 wNOT9ZgDG] W4V, 544 ¥ %04 440 (L) HON + QYN junkevey i g2
SIN IO S3 LN I wj 3 NOiLiSOd NOILYZDT WYINID HY 39 \BSSIA 14 135
1o "oy .} Hid¥d N 3va | W
NG AV RO 0
z

ABIHSI S AMOLYHDIdX3 "SOHOO3Y 13§
P4 O3SV "ED3008d SHIMIHS TS OENI VAN



(£0:0) s QLWL ey | 9 4995 | O | MO'CighS NO'LigD9 ‘S| Guy BRIS 4523 () Q13N ra 9z
SIOYICR S +
Wi ZE 49 uEid zg:0) 9C-2¢ | Zeten/orioy | 9 4+9%s | 3 | MB Zigr9 NI'OI09 “S{ woM OIS 4583 | (1IGTINAZIATIN rg [ 444
(9010 ez ZOI9L/965CE | 9 4995 | D | ME'ZQoPY ND*1 109 (841 PUEESE 440 J(Z) 0144 1 UON rag (244
(2930} (119 OSICL/8rISE | 9 4085 | T | MZ°ZOo¥9 N9'I lgD9 (61} PURISE 440 (1} HON re ¥4
o 15 duRys JRay g 09 | ZSSRI/eriy| | 9 49es | O | METISET HBTSO09 *id AP0 AI€IB 440 (Z) GV 3] 44
tueqea) ep|ved (8010} ) CEEMI/OLiNt | 9 4995 ) D | MOCaE9 HOT9009 "o WPOH ¥OUIE $i0 [FARAF g ¥4
HRPUNGS uQ "S| GOSHIRP @jyW BSL 7
theymays Byjyiowos 40g ‘S j ON #e:m 14 CEIPL/GZING | € 4005 | ¥ | ME'2Uo¥9 NI "ZZ09 TSTATD LW F j(L) WON (2} 003N rd 0z
*PUADS §9G40Y L.!a opyag
1I1® SeDRid AW PR(4) *"Suidinas 2 0Li61/0C160 Z 4deg '] MO 0Go¥d NI S Z 09 PUROS S LG4 | | 8AIng (V4
Kom 114 SLEGL/O0IERL | T 4485 | o | MITSGoPY NY R IU9 (1) 093N (10N ra Bz
(000 A1 STIQ/NEIRE L 62 BV | O | METCIor9 NS IGBY ‘8| Jedseq (1) N re “"e
w130} O CHINL/ASENL | 92 O0Y 3 B ) MZTECGYI NE'CZ09 | "W ssetang 4o wie 35 €4} 91N 9 9z
Ko 01 SLEOL/01301 | ZZ Buy | @ | MLPIOPY NITZZGDG | "5t uYLS HIHON 10 MN  jOE} HON (§)QT4N rg sz
(L00} L CEI6/BYIG ze Ony | 8 3 MBTSZobY NLCZH9 “id QW09 i T3 (i) HON (1MITAN ra v1z
SLN RGO S3 LN I wy 3 NOTLISOd NOLLYODT WHINID g ) WSSIA [ L3S
0 CoN H1dia EL 1Y Aiva | N
NO L AVHIG o
i

AINSES AHOLVHD TIXI “SU0034 L3S
14 3SVHd “103708d STIHINS S OIRITLIN

AR b A N e S A e S AR S S e e mee




[FL21: ] SE-IE | ORF9N/E2491 | 6 4085 | O 3 MO“ZZobY NI“RPIGDY] "Si Ailwy PpLS 4593 (1) HON (€£1U74N 18 [ ¥4
HENS
(r030) 114 BSIGNI/CRICL | 6 49 | D | RI"EZQNT NE'G10T| YRLISTIOW WAROW BPISu) | (1) HON (E)0T14N ra we
G )55 f poog Wiy Ly | SFIGI/CEIPL | 6 4995 | 3 1 MB"1Zo¥Y MNUUG D9 JopRaqe) ede) diy (1) oM (€)TAN ra iy
8L + VI NS4 54200 YEOZ | OFNL/600%YL | 6 4998 1 D | MO'GZoKY NO'¥ID9 THy A0 o 3N 1) YON (L1U714N re 9
3% 94 41 {m SEFE | SESCI/BIACE | 6 4095 | 3 1 MLZZoPY NOTTIQOQ] 4%iVE IR LIOF 1O JON § (1) HON (¥I014N ) 13 ¥4
{8130 ZE-8T L OXIEN/TRITE 6 4985 | 3 1 MOTOZoVY NETL gD "SE AN MRS p5e] L1} HON L¥IGHN re ¥ie
o139} 1661 | BERZW/QLILL § 6 4995 | O 1 MD'OZoP9 NZ'T Q09 TS| WOAG Jeus0D 3% CE) HON (¥307H4N rg 117
SR Ho0uy
(9070} L4-EE | G0FZI/RGITL | 6 4995 | 3 | MOTLIpVY NO“Zigh9 PUC BuOy ueea ey {0) G1dN ra [i%]
(60:0) wG5 - Srity , "E| AI0wy
. Q00 4% 49s0 sOSERY 7 (rOi0Q) A58 | wOF = 9CF1) | 6 #9905 | 3 1 MITSIOP9 NGTZigDY e BuoH uRenjeg (€1 013 e 1¥
L1300 LE-0C | #5791/6079L | £ 4¥05 | D 8'C1or9 NS'0L09 ‘5| Swoy BPIS 4593 tZ} G1aN re 0ee
popoy 61f | 4507 tLrio) 2 GCIGLALZI9L | £ 4085 | D MZ'C1o¥9  9°0igl9 TEL SUWON BPLE 5] (€} Q4N ra (=F4
"uiw gy Joy g
ML LR YT 1es:0) OF-£€ § ViiQI/1Zi81 | L 4985 | D MO Zigr9 NOT80Q0Y9 “E§ W) jRARAY 430 tupw g oany g fe ez
[E4: R+ ]) ot BLI0L/6ZI0L | & 4995 | D MG S Loy NS UI09 “Si PWOH SPIS 3563 (2] 9N ra e
SN N0 S3UNIN wy 3 NJ11150d NG AYIDT WHINID EUE -] WSSIA |4 138
o "on Hidid ntL Iive N
NO | LY 4} 0
z

ABIHSE 4 AHOLYHO WX *SOUORIN 138
b1 38vHg “10300ud SAIMIHS LY OINETTIX



5490505

LG9} 119 Leih i Fi ddeS5] 3 | MLTLIGHY N9 09 $0 N PURS| | jows S92 € Q4N g 262
(11:0} gy-Z¢ | ZZAu/EaiL | v idesl g RGigP NP'GIg0D9 | RIS "3 Spues| ofiy SO4F r Q1N rg (74
803 Se-I8 | QOFE1/28504 ¥l 4995 H Meior9 NPT6IGRY spun ) obuy IN SOIF ¥ GV g o5z
[T R+ H 09Ky | S¥IOI/9L°0L | rt 095 @ Moio¥9  Hr'6igD9 spue i) obay SO & GVIN rg e
zLior 06-0% § GL 01780301 | ¥4 4995 g MELGFY NF'6109 | ©PIS *m Spue|s) ofiay SOUF ¥ Q14N re 9%z
iro: oz L0000 ri ddeg .m MELGhD  NE61igh9 spui|s} obiay SO S QN rg ive
Hi:m 14 2CIE0/19360 | ¥l 49050 B | A 6igh% NP'6I09 spui st oy SOIF & Q4N re 9re

‘S| uOSu oy

Hey F41 LZI60/VEI60 | F) 490SE 8 | MZUGZPY NLUOZG09 0 3 Sejjw mey SOEF ¥ GUdN g b2
4§04

QoS "0 oIl L 48L 08 IR §ung Hoie) Lz L0'60/20%60 | ¥ 4995 B | MP'SZoH9 NL'6109 SRWONL O N SlUOyS ST € QN 3] ¥z

€1:0) ar Q4CBL/68%L | S 995 D 1 MOGIoY9 NE'S DS 4OEERG JO N § WS SO v VN 1] ive

/N ¥/N YN Q1 49955 O | MO'0ZET NLTY QDY | SPNRIS) NORG 8PS a0 ¥/ g vz

160°0) SE-9Z § IPIQLALLI9L | 6 4995 | D | METZTGrS M'rigDe ‘S Apiwy gy 38 CLIYON (230738 e ore

SN WNOD . Si NN w 3 HOILISOd NOJAYD0T WHINID yv I TSSIN j# 135
[ ] Hid3G Int) 3ivg ]
NO LIV NG Q
1

AUIHSI S ABOLVHD VXD ‘SOBCO3Y 135
b1 3S¥Hg “LOIF0MS SFIMING LS OINI VYN



“td PIRCG O AN
(90:Q) QR~9C | O SUL/P0500 | pi 4995) B | ME'9Z,09 NE'CZD9 “S§ qoge} § SO (¥} OVdN e £92
{9430} 065 | GLHLI/SENLE [ vt 4d05) @ M6LoYS NPT6LGDY $IROUS SPUE S| obay SEHIF A¥) didN FE 9
(0439} 119 L2 ERELL | vy ddes; @ MEiohd NE'6109 SRONS SpuR|S| obay SO (9) QUM g 19
(9410} sy SLILI/O0%LL | vl 4995) 8§ M51oY9 HNr'éighe FOONE SPUR S| obay YL (¥) OV x] 09z
"S) 3] eAuay
90:0) LC-9¢ § Z4iS1/90%6 | v 4405 O u Sk WI0GDY di4 vaoynos o °3 SHF (¥} UTan Fa 662
Ool ®M@iedue i 194 8s 0304 ing
£eirL/091 OIN Sy riig} 151 CCPL/6550E | vl 4995) O ¥/ ¥/N S {0} QN re 14
(o:m ST-85 § LLIPLAOTNL | oy 499S) O Y/N ¥/N S Ar) Q1N g (174
P}
GWOH JO @piS 9 LN0 uO
oo SOy | YOSOR/GGICE | P 499G O | MLTTIghO NS 600D | SPUWIS) | |@wWS 7 jo 3 SOHF 4L AV fa 962
PUR S} BwOp
(€00} [ BEICL/CE T | M) 4095 O | MPTTLIQYT NG'L IO PUR OOy uBen; 8q SBIF (€) QN g (144
CHICI-0GIZE W4 BIF Q4N 9 wor:o} 11 SLICL/REITL | v 49955 D MOZobS  NC'SEDY PuRs) 430g 30 35 P () Q1N 9 (24
(y0:0}) :14 YOIZL/ZOLL | ¥L 4995 D M Zore KTV IGD9 PURISE AHIQ JO N W L2} D148 re 62
SLN I 3 LN N uy 3 NO i L 150d NOFLVID WHINDD uv BSSIA {F 138
$O Ton Hid3Q Ing 31¥G N
NG HLVHG 1]
k4

AUIHSI A ANOEVHOTEX3 ‘SONO0Y L3S
FE 3S¥Hd “10300Nd SHIBINSIS OINETTIN



WO Tid MIVMS 40 3
1LOF 0D QF-GF | BEIPLAEZINE | S 400S] D | MBI P9 NETSLORY *Si N0 4O N twy SIIf € G4 g ¥iZ
PURIS) NELSAY PUR
' (Zo:0) 'h PEIPLZZEINL | 1 40951 O ) MOCZZGPY WL'GIDY "id INIYMS ueamjeq S ¢ Q14N re Sez
(2o GOINL/NOYL | 61 4995) @ | MBTIZoPY NGUSIGD9 SPURs) NILSOY 19 3 SOIF € UVdN ra 2Lz
{Zo' ) 09-Gy | SZFZEAE2T0L § ) 408S) G § NE'RIGY NP'6L09 "S§ OOMHY 419 N B)jw } SOIM & U3N rg e
SPu@ IS OOMY 10 MN
{roi 0} Ly OIOI/¥0501 | §1 499S) 8 | MZ"0ZoP9 NLTOZH9 JPHR{S) JO WHiJ0U @ lw SOIF § QN £t oLz
600 Lr8S | V60745560 | St +99S] 8 | METRZGNT NZTZZG09 |TF1 UYLS MLEON 40 N W SOUT S U3 g 692
1$0:0) vr5C | 9LI60/12%60 § GL 4995 @ MIIoE9 N 209 “id QA9 40 s tu | S & ON4N ra 892
FEIW | "hd 01H0D AN
50: M Lr-0r | 90760/10160 | §) 905 H | M6T9Zo¥D NG'SID9 PR 10BYD 440§ SOIF & ¢ian 4 L9
Thd ASSVII 0 M
T3] TC-6¥ | 5100/CKFRY | S) 4995 g | MCT6Zov9 NOTYIGDY *AGH NIIHBO SO b Ui re 997
(POiQ) Gr9¢ §{ 19:90/40500 | Si 49951 @ MIfo¥? NOYZD9 [449H NIiUB. 0 49410 2eddn ST # QN rg a9z
"GH RIIUGO
t99:93 6Z-LT | ¥5:QO/BLi80 | &1 4995) @ Mok NEZD9 IR0 BPIS M LEROT SO ¥ 074N e (T3
SLN WHOD ST AN IW wy ' NOFLISO NOELY 0T WHINE oy 39 WSSIA [ # L3S
jo "on Hid3G IniL ivg N
NOJ LV UG Q
7

AUIHS |4 AHOLIVHDIGNT 'SOBODIY L3S
P O3SVHG TEDIFQUY ST iHANSIS OINETIIN



w010} 0t~g ¥\ v 1005| B 1 MOTLNGRD NZTGENG LIVHLS I3 {r} HON <8 882
oz:q) 11 ¥ P $9RSH G | MOZRorY HETPEOD9 AJNUVH 1804 tr) 9N o L9z
SR g 10 SOd (B HueD, Wzio} [T} ¥/ ¥l tdegi 3 M3 bob9 HEREQDY9 "$1 NOi LN yinog (F) HON 48 g8z
{0130 oT-64 ¥/N vl 49981 B ) MSTL¥OP9 NGGIG09 PauysE HSNE (v} WON ] 175
E 1 FET)
(G1:0) 8-¢ L7 ¥l 499S) B | MC LeGHD N9'EZH9 LIVHLS N33 (r) HON IaMNg; rez
NELE b CSWRE) bl B
U4 C1TE "due i e0RAS ) {61:0) 606 | SZI01/90300 | 1Z 4995] O § MZ'LIgh9 NZTSI09 4R *S§ ¥ISYY C{IHDN €2)104N rg 11:14
tduly #30p0nE Og 59:0) 05-9p | 66760/96°60 | 1Z 4995] O Mighd NWCEgNG 1'S1 UISSYD woui W § ] (4 )1HON (021050 rd zeg
ab i0ws, B ysy) g puRsy
N CLH 4 Tdumy B39 [y (51:0) £f 08°60/58°60 § 1T 4905 3 1 AFTRIoFY NETFIQDT | 1IN0 $0 N @ 11w 8/ | (1 IHON (£)104N re 16z
Uy Y1TH / Cdwe i SORNE O (90:0) Ir4E § OZ60/PL360 § 12 4995 O & MB°61oPY NZ'E1o09 | PMEIS) NINQ JO Y4Rag CLIHON (€)7Q:4N re 082
SWCMLE} #(
4G UdRy Y 7 tdusy 9IRS Dy (51:0) 119 QLI60/SC:80 | 1Z 4905] O | ME"6ighF NL'SigD9 | PUGISI XNO 4O Y405 CLIEDN (514N g 6L
GIN}NE UO Do RIeduR oy iro:g) gy LYB0/AP80 | 1Z 4995) 3 | ME"1ZoF9 NP LQD9 PHEIS) NINg {4 JHOR (303N re 8Lz
' ’ | Y

K50 ZL9L | OSE60/81360 | 11 49951 ¥V | MLTOGoFD NI'FZ09 | “4d AUIMSES WIS 449 (Z) N VI8 | Lz

JOGWi 485 § paddins Lz
190:0) O€-8Z 1 184/6206) | 91 4995| ¥ | MO pGor? NI'SZ09 TE§ NOSNOVE BPIS MN (£} AN ta sL

SLNTINDD SILONIN wi 3 NDE1150d HOLIYDOY WeInig Y B BSS3IA |F 135
T Hid3g I EFR ¢! N
NO LY HIG ]

z

AHIHSES AHOIVHO XY ‘SCMO03Y 135
11 3S¥Hd 103708 $TIHIHS IS OINI TN



Key :

D-2 EXPLORATORY CATCH RECORD

Wt = whole weight in kilograms

Set No. 1-19¢ = Bottom Gillnet

H

200-299 = Hand Jig

300-399 = Cod Trap

500-599 = Geometric Gang Net
600-699 = Trammel net
800-899 = Scallop dredges

N/A = non available

Index for other catch :

i

None = no significant catch

Few = some present but operation unaffected
Many = operation affected, i.e. slowed, by presence
Extreme = gear damaged and/or rendered useless by presence

moX Mt
i
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APPENDIX E

Random Length Frequency Data Base
Atlantic Cod



Key :

APPENDIX E

RANDOM LENGTH FREQUENCY DATA BASE
ATLANTIC COD

Set # : 0001-0199 = bottom gillnets
02000299 = hand jigs
+ = catches from sets coubined

Expm = catches from experimental fishery
Date : Month : Day.

Reglion : Same as zone, see Figure D-l

m = catch from more than one zone

Gear type
GN = gillnet
J = hand jig

Gear size :
M = mixed sizes
45,5 = 4 gets of 54" mesh
87.0 = 8 nets of 7" wmesh,

etc.

Sex @
M= male
F = female

U = unknown

Total length : in mm
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- 1984 LENGT!

SET DATE REGION GEAR GEAR SEX TOTAL
NUMBER TYPE  SIZE LENGTH
EXPM 0925 A GN M F 0690
EXPM 0925 A GN M F 0700
EXPM 0925 A GN M F 0700
EXPM 0925 A GN M F 0710
EXPM 0925 A GN M F 0710
EXPM 0925 A GN M F 0710
EXPM 0925 A GN M F 0720
EXPM 0925 A GN M F 0720
EXPM 0925 A GN M F 0730
EXPM - 0925 A GN M F 0730
EXPM 0925 A GN M F 0730
EXPM 0925 A GN M F 0740
EXPM 0925 A GN M F 0740
EXPM 0925 A GN M F 0740
EXPM 0925 A GN M F 0740
EXPM 0925 A GN M F 0750
EXPM 0925 A GN M F 0760
EXPM 0925 A GN M F 0760
EXPM 0925 A GN M F 0770
EXPM 0925 A GN M F 0770
EXPM 0925 A GN M F 0780
EXPM 0925 A GN M F 0790
EXPM 0925 A GN M F 0800
EXPM 0925 A GN M F 0810
EXPM 0925 A GN M F 0820
EXPM 0925 a GN M F 0820
EXPM 0925 A GN M F 0840
EXPM 0925 A GN M F 0870
EXPM 0925 A GN M P 0890
EXPM 0925 A GN M F 0900



~ 1984 LENGTH FREQUENCY DATA
SET DATE REGION GEAR GEAR SEX  TOTAL
NUMBER TYPE SIZE LENGTH
EXPM 0924 A GN M F 0820
EXPM 0924 A GN M F 0820
EXPM 0924 A GN M F 0830
EXPM . 0924 A GN M F 0830
EXPM 0924 A GN M F 0840
EXPM 0924 A GN M F 0850
EXPM 0924 A GN M F 0850
EXPM 0924 A GN M F 0860
EXPM 0924 A GN M F 0860
EXPM 0924 A GN M F 0860
EXPM 0924 A GN M F 0870
EXPM 0924 A GN M F 0870
EXPM 0924 A GN M F 0890
EXPM 0924 A GN M u 0290
EXPM 0924 A GN M U 0690
EXPM 0924 A GN M U 0690
EXPM 0925 A GN M M 0660
EXPM 0925 A GN M M 0670
EXPM 0925 A GN M M 0680
EXPM 0925 A GN M M 0750
EXPM 0925 A GN M M 0750
EXPM 0925 A GN M M 0760
EXPM 0925 A GN M M 0780
EXPM 0925 A GN M M 0790
EXPM 0925 A GN M M 0800
EXPM 0925 A GN M F 0600
EXPM 0925 A GN M F 0620
EXPM 0925 A GN M F 0660
EXPM 0925 A GN M F 0660
EXPM 0925 A GN M F 0680



KILLINIQ FISHERY PROJECT ~ 1984 LENGTH FREQ

SET DATE REGION GEAR GEAR SEX TOTAL
NUMBER TYPE SIZE LENGTH
EXPM 0924 A GN M F 0730
EXPM 0924 A GN M F 0730
EXPM 0924 A GN M F 0730
EXPM 0924 A GN M F 0730
EXPM 0924 A GN M F 0730
EXPM 0924 A GN M F 0730
EXPM 0924 A GN M F 0740
EXPM 0924 A GN M F 0740
EXPM 0924 A GN M F 0740
EXPM 0924 A GN M F 0740
EXPM 0924 A GN M F 0750
EXPM 0924 A GN M F 0750
EXPM 0924 A GN M F 0750
EXPM 0924 A GN M ¥ 0760
EXPM 0924 A GN M F 0770
EXPM 0924 A GN M F 0770
EXPM 0924 A GN M F 0780
EXPM - 0924 A GN M F 0780
EXPM 0924 A GN M F 0780
EXPM 0924 A GN M F 0790
EXPM 0924 A GN M F 0800
EXPM 0924 A GN M F 0800
EXPM 0924 A GN M F 0800
EXPM 0924 A GN M F 0800
EXPM 0924 A GN M F 0800
EXPM 0924 A GN M F 0810
EXPM 0924 A GN M F 0810
EXPM 0924 A GN M F 0810
EXPM 0924 A GN M F 0810
EXPM 0924 A GN M F 0810



SET DATE REGION GEAR GEAR SEX TOTAL
NUMBER TYPE SIZE LENGTH
EXPM 0924 A GN M M 0690
EXPM 0924 A GN M M 0700
EXPM 0924 A GN M M 0700
EXPM 0924 A GN M M 0700
EXPM 0924 A GN M M 0710
EXPM 0924 A GN M M 0720
EXPM 0924 A GN M M 0730
EXPM 0924 A GN M M 0740
EXPM 0924 A GN M M 0740
EXPM 0924 A GN M M 0750
EXPM 0924 A GN M M 0770
EXPM 0924 A GN M M 0800
EXPM 0924 A GN M M 0800
EXPM 0924 A GN M M 0810
EXPM 0924 A GN M M 0810
EXPM 0924 A GN M F 0650
EXPM 0924 A GN M F 0670
EXPM 0924 A GN M F 0680
EXPM 0924 A GN M F 0680
EXPM 0924 A GN M F 0690
EXPM 0924 A GN M F 0690
EXPM 0924 A GN M F 0690
EXPM 0924 A GN M F 0700
EXPM 0924 A GN M F 0710
EXPM 0924 A GN M F 0710
EXPM 0924 A GN M F 0710
EXPM 0924 A GN M F 0710
EXPM 0924 A GN M F 0720
EXPM 0924 A GN M F 0720
EXPM 0924 A GN M F 0720



SET DATE REGION GEAR GEAR SEX TOTAL

NUMBER TYPE SIZE LENGTH
EXPM 0923 A GN M F 0750
EXPM 0923 A GN M F 0750
EXPM 0823 A GN M F 0750
EXPM 0923 A GN M P 0750
EXPM 0923 A GN M F 0760
EXPM 0923 A GN M F 0770
EXPM 0923 A GN M F 0770
EXPM 0923 A GN M F 0770
EXPM 0923 A GN M P 0780
EXPM 0923 A GN M F 0790
EXPM 0923 A GN M F 0800
EXPM 0923 A GN M F 0810
EXPM 0923 A GN M F 0810
EXPM 0923 A GN M F 0810
EXPM 0923 A GN M F 0810
EXPM 0923 A GN M F 0820
EXPM 0923 A GN M F 0820
EXPM 0923 A GN M P 0820
EXPM 0923 A GN M F 0830
EXPM 0923 A GN M F 0830
EXPM 0923 A GN M F 0840
EXPM 0923 A GN M F 0870
EXPM 0923 A GN M F 0920
EXPM 0923 A GN M F 0930
EXPM 0923 A GN M 4] 0340
EXPM 0924 A GN M M 0470
EXPM 0924 A GN M M 0500
EXPM 0924 A GN M M 0660
EXPM 0924 A GN M M 0680
EXPM 0924 A GN M M 0690



SET DATE REGION GEAR GEAR SEX TOTAL
NUMBER TYPE SIZE LENGTH
281+ 0521 Cc J M F 0690
281+ 0921 c J M F 0710
EXPM 0923 A GN M M 0490
EXPM 0823 A GN M M 0690
EXPM 0923 A GN M M 0710
EXPM 0923 A GN M M 0720
EXPM 0923 A GN M M 0720
EXPM 0923 A GN M M 0730
EXPM 0923 A GN M M 0730
EXPM 0923 A GN M M 0730
EXPM 0923 A GN M M 0730
EXPM 0923 A GN M M 0740
EXPM 0923 A GN M M 0750
EXPM 0923 A GN M M 0800
EXPM 0923 A GN M M 0810
EXPM 0923 A GN M M 0860
EXPM 0923 A GN M F 0550
EXPM 0923 A GN M F 0630
EXPM 0923 A GN M F 0680
EXPM 0923 A GN M F 0700
EXPM 0923 A GN M F 0720
EXPM 0923 A GN M F 0720
EXPM 0923 A GN M F 0720
EXPM 0923 A GN M F 0730
EXPM 0923 A GN M r 0730
EXPM 0923 A GN M F 0740
EXPM 0923 A GN M F 0740
EXPM 0923 A GN M ¥ 0750
EXPM 0923 A GN M F 0750
EXPM 0923 A GN M F 0750
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APPENDIX F
AUTOPSY DATA

1 Atlantic cod
2 Atlantic salmon
3 Arctic char
-4 Greenland halibut
5 Greenland cod
6 Atlantic herring
7 Iceland scallop



Key :

*see

F-1 ATLANTIC COD AUTOPSY DATA

Date : month : day

Set : 1-199 = exploratory bottom gillnet
200-299 = hand jig
+ = catches combined
expm = catch from experimental fishery

Region : Same as zone, see Figure D-1
m = mixed zones

Length : in millimeters, total

Weight : in kilograms

Sex : M= male
F = female
U=

unknown

Maturity : 1 = immature

6

i

mature, recuperation
Age : in years

Vertebral numbers :
Visual counts, excluding first {fused) vertebrae and urostyle

Parasites tight coils*
Loose coils*
L = tight and loose coils*

: T
L
T
# = sample number for retained livers

n 4+ N

main text, section C.3.a.{iii) and Appendix I

contents :

fish

shrimp

crab

polychaetes

_empty

sample number for retained stomachs
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F~2 Atlantic Salmon Autopsy Data

Date : month : day

Scale Interpretation :
18t pumber = number years in fresh water
18t gymbol(s) : + = freshwater growth in same year
fish smoltified
. = migrated directly to sea
t = transitien (growth faster than

in freshwater but slower than at sea)

204 gpumber = number years 1n salt water

+ = growth of current year

Type :

I = maiden, 2 years at sea
G = grilse, I year at sea

S = smolt, 15% time migrant from fresh water
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F-3 Arctic Char Autopsy Data
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F~4 CGreenland Halibut Autopsy Data

Stomach contents E = enmpty
Sh = shrimp

S = sample retained
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F~5 Greenland Cod Autopsy Data
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F-6 Atlantic Herring Autopsy Data
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Key :

F-7

Iceland Scallop Autopsy Data

Set No. : + = several sets combined

Date : month/day
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Iceland Scallop Autopsy Data - Phase I1I

Whole Weight (gms) {gms)
| Set Date [ Sample | Max. Length With ] Without Meat
| Ne. No. {mm) Epiphytes| Epiphytes | Weight

812+ | 0B/26 15 73.5 54.2 54.2 7.1
" " 16 g4.1 N/A 84.8 16.1
" " 17 89.9 162.6 118.1 18.4

8158 08/28 1 89.6 120.9 120.9 16.0
" b 2 88.8 106.7 106.7 20.3
" " 3 79.1 73.5 73.5 13.4
" " 4 91.1 98.3 98.3 16.8
" " 5 72.3 61.0 61.0 11.6
" " 6 85.7 98.3 98.3 13.0
" " 7 72.8 49.3 49.3 9.1
" " 8 87.9 N/A N/A 11.3
" " 9 71.9 59.0 59.0 7.3
“ " 10 86.7 107.9 107.9 16.86
" " 11 74.7 £6.5 66.5 9.2
" " 12 90.0 131.8 131.8 16.9
" " 13 90.6 102.1 102.1 14.8
" " 14 66.5 50.6 50.6 6.5

816 08/28 18 97.0 137.5 137.5 20.1
" " 16 97.% 126.9 126.9 11.5
" " 20 84.7 117.8 117.8 15.1
" " 21 89.2 100.3 100.3 13.4

817 08/28 44 81.4 N/A N/A 8.0
" " 45 82.8 101.6 101.%6 16.0
" " 46 85.4 111.1 111.1 N/A
" " 47 86 .0 108.3 108.3 11.2
" " 48 94.2 114.9 114.9 16.6
" " 49 g2.1 98.7 98.7 10.%
¥ " 50 89.1 122.1 106.9 10.4
" " 51 8z2.% 88.8 86.% 0.0
" " 52 84.4 105.3 95.4 16.1
" " 53 82.2 N/A N/A 2.0
Y " 54 91.4 117.4 115.8 15.2
" " 55 75.0 72.5 72.5 1.9
" " 56 90.2 116.4 116.4 6.%
" " 57 71.8 60.8 8B.5 6.5
# " 58 79.9 96.7 85.3 9.5
" " 59 75.7 82.8 79.8 7.3
" " 60 77.4 83.1 77.6 8.2
" " 61 84.4 102.9 102.9 9.3
" " 62 02.3 136.3 94.9 10.7
" " 63 92.3 130.9 130.9 16.1
" " 64 73.8 73.8 56.0 7.2




Iceland S5callop Autopsy Data - Phase Il

Whole Weight {gms) (gms)

Set Date Sample | Max. Length With Without | Meat
No. No. {mm) Epiphytes| Epiphytes | Weight
817 | 08/28 65 89.3 114.2 111.0 12.1
" " 66 76.2 94.7 77.4 7.2
" " 67 81.9 97.0 97.0 11.5
" ! 68 82.2 104.5 104.% 9.4
" " 69 85.3 113.3 113.3 11.0
" " 70 96.8 156.2 147.3 14.7
" " 71 90.5 138.1 133.2 9.6
" " 72 81.9 98.4 94.7 10.4
" " 73 97.1 187.0 162.7 22.0
" " 74 88.3 N/A N/A 15.1
H " 75 99.2 166.5 166.5 17.8
" " 76 90.0 129.1 129.1 12.7
" " 77 88.7 128.7 114.7 8.2
" " 78 81.0 89.¢6 78.7 11.6
818 | 08/28 22 90.3 119.8 119.8 10.6
" " 23 85.6 96.0 88.% 5.0
" " 24 83.2 121.0 118.0 9.3
" " 25 82.5 103.8 80.4 8.1
" " 26 87.1 143.2 125.3 7.4
" ! 27 64.6 50.0 50.0 5.1
“ " 28 82.8 112.7 82.6 12.0
" ! 29 88.6 148.3 121.1 14.2
" " 30 60.3 52.7 52.7 3.6
" " 31 87.2 124.9 124.9 11.7
" ! 32 81.5 92.3 g84.5 10.9
" . 33 83.9 121.8 104.5 8.8
" " 34 92.0 135.7 130.0 15.3
" " 35 95.7 138.1 135.1 8.9
" " 36 85.6 115.3 96.3 10.0
" " 37 96.7 165.1 160.6 16.9
" " 38 85.3 134.4 109.0 14.5
" " 39 82.3 126.1 126.1 7.4
# " 40 89.0 108.7 108.7 12.6
" " 41 87.3 114.%6 102.6 14,3
" " 42 B2.7 106.0 87.4 - 8.5
" " 43 80.8 89.2 86.2 9.8
845 | 10/08 100 104.5 N/A 104.5 11.4
" " 101 81.5 N/A 80.1 12.0
" " 102 84.0 N/A 74.9 12.6
" " 103 89.4 N/A 107.5 14.3
" " 104 105.7 N/A 92.2 9.2
" " 105 95.4 N/A 138.4 12.7
" " 106 91.0 N/A 120.5 18.4




Iceland Scallop Autopsy Data - Phase Il

Whole Weight (gms) (gms)

Set | Date Sample | Max. Length With Without Meat
No. No. (mm) Epiphytes| Epiphytes | Weight
845 | 10/08 107 93.2 N/A 103.% 15.4
" " 108 89.0 N/A 98.8 11.4
" ¥ 109 85.2 N/A 97.4 18.1
" " 110 77.9 N/A 72.0 7.6
" " 111 88.8 N/A 100.8 15.8
# " 112 92.3 N/A 95.7 16.4
" " 113 94.5 N/A 92.5 19.%
" " 114 88.5 " N/A 119.3 17.5
" * 115 99.2 N/A 133.2 18.3
" " 116 92.0 N/A 109.8 14.2
" " 117 85.7 N/A 97.4 13.0
" ! 118 83.5 N/A 90.5 9.7
" " 119 88.1 N/A 96.7 12.0
" " 120 81.9 N/A 86.9 13.2
" " 121 g0.1 N/A 115.8 15.0
" " 122 89.5 N/A 107.9 11.4
" " 123 87.8 N/A 78.8 10.3
" " 124 84.1 N/A 79.3 12.3
" " 125 91.7 N/A 118.3 15.0
" " 126 84.3 N/A 87.9 17.0
" " 127 60.2 N/A 30.0 4.9




Axelsen, F.
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APPENDIX G

and A. Mauger

Assessment of and Recommendations concerning the operation of
fishing gears in the Killiniq Fishery. Ministére de
1'Agriculture, des Pécheries et de 1'Alimentation du Québec.
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Note :

The report on gears is unavailable for inclusion in this report at the time
of printing. This document will be forwarded for insertion as soon as it
is available.

Au moment de mettre sous presse, nous ne disposons pas du rapport sur les
engins, lequel vous sera transmis dés que possible.
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APPENDIX H

Report on Contents of Fish Stomachs. (Atlantic cod, Greenland
halibut). Makivik Experimental Fishery, Ungava Bay and
Northern Labrador. September 1984. Department of
Oceanography, McGill University, Montreal, Québec.



REPORT ON CONTENTS OF FISH STQWACHS
{(Atlantic cod, Greenland halibut)
MAKIVIK Experimental fishery, Ungava Bay

and northern Labrador, September 1984,

M.J. Dunbar
January 1985

Cod, Ungava Bay side: 106 stomachs
Cod, lLabrador: 60 stomachs
Greenland halibut, Labrador: 22 stomachs

UNGAVA BAY: (Cod}

found in
Species x stomachs Total number
Fish: Myctophum glaciale 55 very many;
not ali counted
Rheinhardtius hippoglossoides 9 12
Myoxocephalus quadricornis o 1
Triglops pingeli 5 6
Paralepis sp. 1 1
Lampanyctus crocodilus 1 i
Gymnocanthus tricuspis 5 5
Icelus spatula i I

Myoxocephalus scorpius gioehléndicus,

juvenile, 9-14 rmm 11 79
Liparis koefoedi 1 l
Lumpenus sp. 3 4
Lumpenus ?fabricii I |
Gymnelis 7?viridis 1 1




(Ungava Bay cod stomachs, 1984 - cont.)

Eusjrus

cuspidatus

Sclerocrangon sp.

found in
Species x stomachs Total number
Stomias boa ferox l 1
(see notes)
Decapod Crustacea:
Lebbeus greoenlandicus 41 139
Lebbeus polaris 8 19
Eualus fabricii 23 49
Eualus macilenta 2 3
Pandalus montagui 16 44
Argis dentata 10 18
Spirontocaris spinus 4 4
Pasiphaea muitidentata i i
Pandalus 7borealis i 2
Sabinea septemcarinata 2 3
Amphipods
Parathemisto libellula 6 30
Hyperia galba 1 1
Haploops setosa 20 60
Ampelisca eschrichti 6 7
Anonyx nugax 13 27



{Ungava Bay cod stomachs,

Species

1984 - cont.)

found

in’

X stomachs

Total number

Mesidotea entomon

Euphausiids

Thysanoessa raschii

Mysids

Boreomysis nobilis

Mysis oculata

14

Crabs

Hyas coarctatus

Copepods

e e s e e v v A e v b

Unidentifiable sp.

19

37

many



NOTES :

As in 1983, oy far the commonest organism was the
lantern fish Myctophum glaciale. Not all were counted
individually, and several stomachs contained a digested
mass of this species. The identification of the
iyoxocephalus scorpius groenlandicus juveniles is fairly
certain. These young fish were found in large numbers in
southern Baffin Island inshore waters in 1939 and 1940,
described in Dunbar (1947). The lantern fish Lampanyctus
crocodilus was taken in cod stomachs at Burwell in 1947,

i e M it S P ik e

for confirmation at that 'time to S.F. Hildebrand. 3See Leim
and Scott (1966), page 143). 1In addition to the specimen
found in the cod stomach, another much larger specimen was
unlabel led with no sample number. The Boa Dragonfish,
Stomias boa ferox, was apparently identified in the field.
It is recorded by Leim and Scott (1966) as being found
"between the southeastern slope of the Newfoundland Banks
and the Bahama Channel. This is therefore an unusual
extensjon of distribition. Pasiphaea multidentata is also
north of its hitherto known distribution. It was taken in
sample number 39, September 9. The identification seems 1o
be correct. It has not hitherto been reported north of the
Strait of Belle Isle, so far as 1 am aware.

NORTHERN LABRADOR COAST (cod).

‘ found in :
Species X stomachs Total number
Myctiophum glaciale 4 ’
Rheinhardtius hippoglossoides I 4
Gymnocanthus tricuspis 3 3
Artediejlus uncinatus l 1
Triglops sp- 1 2
Myoxocephalus sc. groenlandicus,
juv. 38 505 counted,
plus more.
Lumpenus sp. ~ 2 11
Liparis koefoedi? 1 1



{Northern Labrador cod stomachs -- cont.)

found in
Species X stomachs Total! number
Liparis koefoedi juv. 5 8
Lycodes sp., juv. 1 1
Decapod Crustacea:
Lebbeus groenlandicus 10 20
Lebbeus polaris 8 i0
Eualus fabricii 10 17
Spirontocaris spinus 9 L4
Argis dentata 4 7
Pandalus montagui 4 b
Sabinea septemcarinata 2 3
Sclerocrangon boreas ! 1
Sapinea sarsi 2 2
Sabinea sp. (juv.) l 1
Eualus gaimardi _ i l
Amphipods:
Anonyx nugax 13 22
Ampelisca eschrichti ‘ 14 34
Haploops setosa ' 4 5
Eusirus cuspidatus 2 ‘ 2
Gammarus wilkitzkii I i
Westwoodilla megalops 2 2
Byblis gaimardi 1 | I




(Northern Labrador cod stomachs -- cont.)

found in
Species ' X stomachs Total number
Ceradocus torelli 1 1
Parathemisto libellula z 2
Hyperia ga@ba 2 2
Others:

Mysis oculata 35 203 plus
Thysanoessa inermis i 1
Nereis pelagica 3 several, not

all counted
Diastylis rathkei (Cumacean) 9 15
Calanus sp. 1 !
Crab remains, unidentifiable 4 fragments
NOTES :

The most remarkable difference between the stomach
contents from the two sides of the northern Labrador
peninsular 1is the comparative scarcity of Myctophum
glaciale on the Labrador side; next is the much greater

numbers of Myoxocephalus juveniles and Mysis oculata, again
on the Labrador side. The Jatter two were particularly
abundant in the series labelled "J-lab". These are both
planktonic and often are found near influxes of fresh water
into the sea. Artediellus uncinatus is described by Leim
and Scott (1966) as being found "from Nain southward”. The
giant amphipod Ceradocus torelli is not often recorded in
Canadian waters. There have been some six records,
including the Beaufort Sea and the Gulf of St. Lawrence.
It is known fromwest Greenland and was first recorded in
the Murmansk area. The present specimen is in good

condition, taken in sample no. 105.

Comparing the 1984 material with that from 1983 does
not produce very much of interest. Lycodes reticulatus was



better represented in [983. Anpelisca eschrichti did not
appear at all in the 1983 list, but | suspect some of the
"Haploops setosa" of 1983 may in fact have been A,

v —— e

eschrichti. They are in the same family, and similar;
Mysis oculata and the Myoxocephalus juveniles are much more
abundant in the 1984 collection, but as noted above this is
probably because they were found predominantly on the

Labrador side in 1984, a region not sampled in ]983.

pree e

The GREENLAND HALIBUT material from 1984

The 22 stomachs from Home Island were mostly smail,
contained little, and what there was was in an advanced
stage of digestion.

found in
Species X stomachs Total number
Liparis sp ?koefoedi 1 1
Liparis koefoedi 1 i
Triglops nybelini 1 2
Triglops murrayi 4 7
Lumpenus sp? 1 I
Lycodes reticulata l 1
Argis dentata 3 4
Sabinea sp. I I
Sabinea septemcarinata : ! 1

One sample, with no label and no stomach, contajned two
Lumpenus medius, one Myctophum glaciale, and one

Sgggigggéiz Dunbar, M.J., 1947. Bull. Fish. Res. Canada,
No. 73. '
Dunbar, M.J., and H.H. Hildebrand, 1952. 7.
Fish. Res. Bd. Canada, 9 (2): 83-128.
Leim, A.H., and W.B. Scott, 1966. Fishes of



the Atlantic Coast of Canada. Bull.
no. 155, Fish. Res. Bd. Canada.

The material from the stomachs, with the exception of
digested and useless detritus, and with the exception also
of specimens so abundant as to be overwhelming, has been
preserved in jars together with the original labels, and is
stored temporarily at the Institute of Oceanography, Eaton
Building, McGill]l University.

GENERAL CONS IDERATIONS

It is not possible, from the apparent northward
extensions of the range of three species, to draw
conclusions regarding environmental change in the region of
study. Much more faunistic and physical oceanographic work
will be neededﬂ But it is worth while to place the
Killiniq study in the wider context of the Greenland-
Eastern region, where interesting climatic events are
occurring.

The last three winters in west Greenland have been
extremely cold, and the Atlantic salmon catch in Davis
Strait has dropped drastically. The salmon scholars, for
instance the Federal Fisheries Laboratory people at 3t.
John's, are now talking of a "southward movement of the
salmon resource”. | have no immediate details of the cod
fishery in West Greenland, but it is not improbable that
the warming of the West Greenland Current which began about
1920 and peaked in the 1930's (with a minor second peak in
1960) is now over, and that we may look for a return to the
colder conditions of the mid-19th century. What this might

mean for the Labrador coast-Ungava Bay side of the picture



is not clear. It has been suggested that a decline in the
intensity of the Atlantic-Arctic circulation would involve
a lesser velocity and transport in the WVest Greenland
Current, and that this would in turn decrease the pressure
of the water against the West Greenland coast under the
influence of the Coriolis effect. This should allow more
of the mixed Atlantic-Arctic water of that current to peel
off to the west towards Hudson Strait and Ungava Bay, thus
increasing rather than decreasing the total Atlantic
influence in that region. It has been suggested that this
mechanism caused the appearance of Capelin (a Subarctic,
not an Arctic fish) at the head of Ungava Bay in 188% when
L.M. Turner reported their being taken by the thousand in
hand nets at the mouth of the Koksaok River. At that time
the West Greenland water appears also to have been cooling,
as now.

All this is useful food for thought when considering
the longer term development of a fishery in the Killinigqg
area, and might with profit be discussed in the AMakivik
re%;rt to Quebec. It could be used, for instance, to press
for further and more expanded work, to include plankton

sampling and physical oceanographical measurements.



Curtis, M.A.
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APPENDIX 1

A Report on the Results of a Parasite Survey on Cod (Gadus
morhua) from the Kil1iniq Experimental Fishery. 1984,
Tnstitute of Parasitology, MacDonald College, McGill
University, Montreal, Quebec. Report to Makivik Corporation
Research Department.




A REPORT ON THE RESULTS COF
A PARASITE SURVEY ON COD

(GADUS MORHUA) FROM THE

KILLINIQ EXPERIMENTAL FISHERY

1984

Mark A. Curtis
Institute of Parasitology
Macdonald College
McGill University
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Preface

The purpcse of this report is to document the results of
parasite analyses on samples cbtained from the Killinig experimental
cod fishery in 1984, and to discuss the findings in the light of
similar data for other cod stocks in eastern Canada. The first sec—
tion of the report deals with existing 1ite‘rature on cod parasites of
siqnificance to commercial fisheries, and covers current knowledge on
the biological, econamic and human health issues involved. A second
section describes the findings of work done on the Killiniq samples
and relates these to data for other areas where cod have been system-
atically examined for parasites. The report concludes with a brief

sumrary, and recomendations based on the information gathered.

Bt
L]



Review of Literature on Anisakine Nematodes in Commercial Cod.

Introduction

A number of species of Anisakine nematode infect the cod
taken by camercial fisheries in all parts of the North Atlantic.
These parasites are of importance primarily because their presence
rmakes otherwise marketable Fish products nacceptable to retail sup-
pliers and consumers. There is also the potential for these para-
sitic nematodes to cause medical problems of significancein cases
where human infections occur. One particular parasite, commonly
designated as "codworm” or "sealmm"% currently is making an immense
ecoromic impact on the Canadian cod fishery. While codworm presently
constitutes the most prominent parasite problem of the east coast

fishery, other nematodes are also of importance, particularly Anisakis

species and members _of the Contracaecum complex. Anisakis, found in
the viscera and flesh of cod, is considered a greater risk to human
health than codworm, for if living worms are ingested they may penetrate
the stomach or intestinal mucosa causing acute abdominal symptoms.

Anisakis and Contracaecum species also frequently occur in ood livers,

where they reduce liver oil content and render the livers unfit for
consumption.
In the following pages relevant background information on

presented on technical and practical aspects of dealing with the parasitic

1A recent Canadian usace has been "sealworm” in an effort to bring about rore

public awareness of the true final host of the parasite.
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nematodes camonly encountered in commercial cod stocks. For more de-
tailed information, cne should refer to published review papers which
cover various aspects of the field (Jackson, 1975; Myers, 1975; Cheng,

1976; Margolis, 1977; Odense, 1978; Smith and Wooten, 1978).

Taxonany and Life Cycle Characteristics

The nematodes which cause problems to the cod fishery are
grouped within the Family Anisakidae, subfamily Anisakinae. This in-
cludes the genera Phocanema (codworm), Apisgkis (herring worm), and

rembers of the Contracascum complex. Lists of nematode species found

in published records on cod from Canadian waters are presented by
Margolis and Arthur (1979) and Appy and Burt (1982). Taxonamic cri-
teria to separate the genera and species of Anisakine nematodes are
besed largely on internal structures of the womms, which must first
be suitably fixed and cleared for diagnostic examination. Useful keys
for separation of genera are those of Hartwich {(1974) and Myers (1973),
who use the anterior digestive tract formation and position of the ex-
cretory pore as a basis for discriminating between groups. Detailed
species descriptions are mainly found scattered in the literature, and
difficulties arise in interpretation of some earlier designations for
nematode species.

The life cycles of most common anisakid worms in cod involve
a bird.or mammal as final host, and thus nematodes in the fish are usual-

ly immature larval forms lacking adult characteristics, This means that




the identification of most individuals recoversd from fish cannot be
established to species with any degree of certainty. Techniques have
been developed for in vitro cultivation of the larval worms from fish
in order to bring them to identifiable adult stages (Bier, 1976). 1In
most general surveys, however, such techniques are not applied, and
definitive confirmation of nematode species present is not possible.
Generic designations are usually feasible, and this level of identi-
fication is considered adecuuate by most field workers.

The life cycles for anisakine nematodes of cod are only
incompletely known due to the camplexity of the marine ecosystems
in which they occur, and the possibility of many different trans-
mission patiways. Phocanema decipiens (codworm) is an adult in seals,

the grey seal being its rost suitable host, and the host responsible
for the bulk of egg transmission McClelland, 1980). Phocanema also
occurs in other seals, but the degree of transmission that occurs

outside the region of grey seal distribution is considered low. In-

termediate hosts for codworm are believed to be benthic invertebrates,

most probabably small crustaceans. Harpacticoid copepods are now Known

ags suitable hosts in experimental infections icClelland, 1982), but none

have been found naturally infected in the sea. Phocanema transmission

presumably occurs between the benthic crustacean intermediates and

small forage fish, then larger fish such as cod acquire the parasite
geither by directly consumning the crustacean intermediate host, or
indirectly by feeding upon infected forage fish. The location of the



codworm in the body of its fish host is of special importance, for the
parasite most frequently infects the flesh of the fish rather than the
viscera, as is the case for the cother camon nematodes of cod. FPhocanema
is concentrated particularly in the flaps of the gutted fish (hypaxial
musculature) , adjacent to the body cavity (Platt, 1975;McClelland, 1983a
1983b). 1In Britain it has been suggested that flaps and fillets be
processed separately in order to reduce codworm incidence in market
products (Platt, 1975).

Codworm has been designated within a number of different
genera, and even a present the. namenclature concerming this parasite

is in a state of uncertainty. Terranova, Porrocasecum, and FPhocanema

have all been applied to the codworm by various taxonamists at different

times, and in the most recent controversy the genus Pseudoterrancova has

been evoked as it comprises a genus exclusively reserved for forms oc-
curring in mamalian hosts (Gibson, 1983). In the present report, the

codworm is referred to as Phocancma decipiens cquite simply as that desig-

nation is most familiar to fisheries biclogists in eastern Canada at this
time,

Anisakis simplex, or Anisakis sp. is a parasite cf cod found

predominantly in the viscera of the fish and more infrequently in the

fillets or flaps. Anisakis is a smaller worm on average (length = 10~30
mm) than Phocansma (25-50mm), and is less readily detectable in fillets
because its creamy coloration is not so clearly deliniated from that of

fish flesh. A. s%' lex ocowrs 2s an adult in various cetacea and seals,



but the latter play only a very minor role in the life cycle; possibly,
the larvae only mature to adulthood in cetaceans (Smith and Wootton, 1978).
The first intermediate hosts are considered euphausid crustacea J(kxrill).
The presence of Anisakis larvae in euphausids means that they are trans-
mitted to fish acting as pelagic feeders, and herring are regarded as

a principal host fish. Thus, the name "herring worm"” has become a part
of camon usage. The extent to which cod become infected is related at
least in part to their level of pelagic feeding. However, as is the case
for other anisakid nematodes, herring worm is probably transmitted from
forage fish to perdatory fish and in this way also cod acjquire the para-
sites.

Studies of the distribution of Anisakis in cod tissues indicate
that the viscera, particularly the liver and pyloric caecae, are the pre-
ferred sites of infection. A smaller percentage of worms are found through-
out the viscera and in the flesh where, in comon with Phocanema, they
tend to be more abundant in the flaps than in the fillets (Pdlsson, 1979;
McClelland, 1983a, 1983b). When located in the liver, Ani;sakis is gene-
rally found tightly coiled just below the comnective tissue capsule
(McClelland, 1983a). Thus, the parasites are not often found embedded
deeply in liver parenchyma, but tend to be very close to the surface and
are highly visible to the casual cbserver.

The Contracaecum complex consists of several genera having in

camon the characteristics of both a ventricular appendix and an intestinal
caecum, which separates the group from all other anisakines. It is only

possible to delineate certain of the genera further on the basis of



features only present in the adult worms, and so if only larval stages
are recovered from fish, they often cannot be assigned to a specific
genus or species. Contracaecum (sensu lato) encompasses the related
genera Phocascaris, Thynnascaris and Rystercthylacium. Phocascaris
larvae are morphologically inseparable from those of Contracaecum, and

can only be differentiated if experimentally raised in mammalian hosts
or by using in vitro methods. These genera mature either in seals

{Phocascaris) or in piscivorous birds (Contraczecum), and their first

intermediate hosts are believed to be copepods (Davey, 1969). Hystero-
thylacium is the current designation for the common species previocusly
referred to as Contracaecum advncoum or Thynnascaris admcouam(Gibson, 1983).

H. aduncum utilizes marine fish as both intermediate and definitive hosts,
thus adults with suitable features for identification may occur in cod.

A wide variety of invertebrates are apparently utilized as intermediate
hosts including coelenterates, molluscs, amnelids, crustaceans, echino-
derms and chaetognaths (Norris and Cverstreet, 1976). Phocascaris,

Contracaecum and Thymmascaris all occur primarily in the viscera of

host fish, particularly among the pyloric caecae and in the liver. As
fairly large (20-3% mm)darkly colored worms, their unsightly appearance
is a barrier to marketing infected livers.

Studies on the pathogenic effects of H. aduncum on cod livers
indicate a considerable reduction in oil yield with increased infection
such that heavily paresitized livers may yield only 14% oil (by weight)

as conpared with 57% for uninfected livers (Margolis, 1977 . Fish
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condition factors are also reported as diminished by heavy infections,
and blood hasmatocrit readings significantly decreased. It is not
clear whether mechanical damage by the wandering nematodes is the
chief source of damage, or whether metabolic byproducts of worm me-
tabolism are implicated (Margolis, 1977, Presumably, any anisakine
nematodes present in the liver in large numbers would have similar
pathogenic effects, depending upon their size, mechanical activity
rates, metabolic characteristics, and the abilities of the fish host

to encapsulate and inactivate them.

Anisakiasis as a Human Health Issue.

Cheng (1976) used the term anisakiasis to refer to infections
occurring in man and other organisms due to nematode worms of the ani-
sakid type, including not only Anisakis but other related forms within
the Anisakidae. The first reported cases of human anisakiasis in recent
times occurred in Holland during the 1950's as a result of the consumption
of pickled "green herring” that contained living Anisakis (Jackson, 1975;
Margolis, 1977). A great many mumber of cases of anisakiasis have since
been recorded in the literature, including reports from Japan and North
america as well as Burope. The incidents are reported to involve primarily
Anisakis and Phocanema, although other anisakine nematodes are probably
implicated as well. General reviews of scientific literature on anisakia-
sis as a humn heath problem in comnection with fish consumption describe

cases for North America (Jackson, 1975; Margolis, 1977) and Japan (Koyama



et al., 1982). Of the two nematcde types most frequently identified

in cases of anisakiasis in man {Anisakis and Phocanema), Aniszkis

appears the more serious pathogen, causing an acute abdominal syn—
drame with significant clinical symptoms manifested as severe epi-
gastric pain accampanied by nausea or other abdominal discamfort.

The pain typically begins 2-10 hours after consunption of fish in-
fected by the worms, Synmptans arising from anisakiasis are simjlar to
those from a nurber of other gastrointestinal ailments, and it is
likely that in the past most instances were not recognized as being
of parasitic disease origin. Today, most suspected cases are confirmed
by use of gastmﬁberscépic bicpsy forceps, which may be used also to
remove the worms directly fram the stomach wall. As Jackson (197%)
chbserves, it is rerr;arkable that while most pathogenic human parasites
m well known to the medical world by 1900, only in the 13950's did
same physicians became generally aware of the clinical symptoms re-
sulting from the consunption of infected fish that had remained raw,
or Been wmdercooked or pickled. |

In camparison with infections by Anisakis, Phocanema infections

are generally less comon and not so severe in terms of symptcxmloéy.
Phocanema in man is most often confined to the upper castrointestinal
tract (osophagus and stomach), and frequently the worm is coughed up
and expelled. Unlike 2Anisakis, there are nc specific records of in-

_ testinal invasion by Phocanema, which in its normal host, the grey seal
is also typically found in the stamach rather than the intestine.



removal of Phocanema is thus practicable by use of the gastrofiberscopic
forceps, whereas this is not always possible for Anisakis, which may
be located in the intestine. The tissue penetrating abilities of Pho-
canema must not, however, be underestimated, as one specimen was recover-
ed from the abdominal cavity of a man from Massachusetts, having exited
from the gastrointestinal tract (Margolis, 1977).

‘ In Japan, out of 1424 recorded cases of anisakiasis between

1960 and 1981, only 11% were determined to be frum Phocanema (Koyama et

~al,, 1982). However, the occurrence of aniszkiasis in the Alaskan and

Canadian arctic is likely to be much higher than indicated by existing
reports for these regions due to a lack of publicity accorded the problem.
For example, although there are no reports of anisakiasis for Canadian
Tnuit communities, Hitchcock (1950) had reported the presence of ani-
sakine larvae in 10% of the stools of a sampled population of 100 per-
sons from northern Alaska, and Lichtenfels and Brancato (1976) have pre-

sented details of a case of Phocanema expulsion from the throat of a native

of the Alaskan coast. As a matter of interest, possibly the first docu-
mentated case of anisakiasis was for a worm vamited by a child from
Jacobshavn in West Greenland (Jackson, 1975), in 1867.

Because the source of human infections by anisakid larvae is
the consunption of raw, insufficiently cooked or marinated fish, the
avoidance of such foods is itself an adequate measure to ensure infection
does not occur. However, cultural habits of food consumption make it

unlikely that certain modes of fish preparation will be changed and if



anything, the current level of experimentation in North American
eating habits make it likely that anisakiasis will becane more
prevalent than in the past. Freezing at -20°C for 24 hours is adequate
to kill anisazkine larvae, as is cooking the fish for the appropriate
period (7 min at 70°C or 10 min at 60°C). Herring are now routinely
frozen prior to marinating in conmercial fish plants in both Europe
and North America., Northern fisheries which freeze or otherwise pro-
cess fish in a mamner to ensﬁewommrtality are unlikely to be im-
plicated in problems of public health significance regarding the anisa-

kine nematodes in local cod stocks.

Anisakiasis as an Eccnomic problem for the Fishing Industry.

While there appear to be no published figqures on the present
cost to the east coast Canadian fishery related to anisakine nematodes
{(principally codworm), estimates from informed sources in Halifax are in
the order of 30 to 50 million dollars Canadian annually. These amounts
include both the direct cost of worm removal and wastage of heavily in-
facted fillets, as well as the indirect cost of lost markets (mainly in
the U.S.) where fish are rejected on the basis of contamination by worms.
There is little question that the magnitude of the codworm problem in
Atlantic Canada has recently grown, and that cod stocks in the southern
Gulf region and Scotian Shelf are more heavily infected today than in the
1950's and 1960's when past surveys took placeMcCl elland, 1983a, 1983b).
The increase in codworm abundance is considered directly related to the

growth of the gresy seal population in the Canadian Atlantic region, the

il



herd there consisting of a single population with intermingling
between the Gulf and Atlantic corponents. Estimated nurbers of
1" anirels in the herd were 50~75,000 in 1984 (CAFSAC, 1984), a
figure more than 10 times that for the grey seal population in
the mid 1960's (Mansfield and Beck, 1977; Zwanenberg et al., 1981).
The present ‘ted'mi@}e for removing codworms from commercial
fillets inwolves slicing the fillets to approximately 1/2" (1.3 am)
in thickness and passing them over a candling table with subsurface
lighting for visual detection of the worms. Fhocanema are ramoved
marmually with forceps and heavily infected fillets are rejected
{Odense, 1978). The candling process is costly and relatively in-
efficient, as it still leaves a variable percentage of worms un~
detectad in the fillets (on average 10-20%). During peak periods
of processing cod as many people ars employed on line candling as
are occupied in all cother phases of fish plant activity. Clearly
this influences selection of cod stocks for low codworm abundance,
but processers in affected areas are still obligated to deal with
the problem. Possible procedures to mechanize the worm detection
and removal procedures have been studied for a number of years, and

are under investigation today at Nova Scotia Technical College,

but these are as yet remote from on-line application MeClelland, 1983a).

Because of the many problems of dealing with codworm, stocks relatively
wninfected by this parasite are considered of the highest quality (eg.
1abrador coast, Grand Banks), and have an advantage particularly for

foreign markets.
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Requlations Regarding Codworm and Other Parasites in Processed Fish

Present standards of tolerance for codworm are one worm for
three pounds of fillet in Canada and one worm per two pounds in the
United States. These acceptance levels are inadequate to guard against
consumers reqularly finding codworm in purchased fish and there is
pressure, particularly from the Boston markets to lower tolerance limits.
As Mccllland {1983a) observes, it is the marketplace that truly decides
the value of the fish, and only products free of worms are able to
capture the most lucrative side of the business.

With regard to anisakine nematodes other than codworm, general
requlations are set out in the Canada Fish Inspection Act'z, which are en-
forced by local fishery inspection officers. The part of the act rele-
vant to processing of fish products (eg. fillets or livers) which may have
nematodes is part 1, section 6.(1) which reads:

"6. (1) No person shall import, export or procﬁ for export or

attempt to import, export or process for expo

(a) any fish that is tainted, decomposed or urwholescme or other-

wise fails to meet the requirenents of these Requlations."
where " “ywholesome' with respect to fish, means fish é’hat is rancid

or has wpon it bacteria of public health significance or substances

toxic or aesthetically offensive to man.”

The presence of parasitic worms falls under the category of
"substances . . . aesthetically offensive to man . . ." and as such products
containing nematodes are normally excluded from sale commercially. It is
+0 be noted that the codworm problem is to be taken as a special case with

"tolerance limits” only accepted as an interim measure.

2enapter 802, Comsolidated Requlations of Canada. Vol. VII. p. 4966-4967.
Information supplied by Dr. M. Gilgen, Fish Inspection Service, Halifax.

3export” refers to the shipment of fish across provincial or internaticnal
boundaries.



Report on the Occuwrrence of Anisakine Nematodes

Fram Killinig Cod Sampled in 1984

Introduction

During the experimental cod fishery near Killinig in 1984, a
survey of parasites was conducted in corder toc-establish the status of
the fish in terms of parasite burden. In particular, it was regarded
as useful to ascertain whether or not codworm (Phocanema decipiens)

would pose a problem for the efficient cperation of the fishery. Existing
knowledge about the distribution of grey seals, the major definitive host
for codworm, would indicate that the parasite would be rare in cod from
the Killinig region, but it was considered important to confirm this on
a quantitative basis. Also, as some interest was expressed in utilizing
liver from Killinig as a comercial product, a study of the prevalence
and intensity of parasitss in cod livers from the region was deemed
necessary. The results of this work constitute a basis for comparing
the level of parasitism in Killiniqg cod with similar information for
cod stocks from other areas of eastern Canada where they are cammercially
fished.

Data utilized in this report have been cbtained in three ways.
First, the results of visual inspection of cod fillets and livers for
the occurrence of codworm and other parasites was conducted on site at
Killinig by Makivik personnel. Second, a sample of cod livers was ob-

tained from fish taken in the 1984 experimental fishery, and these were
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analysed at the Institute of Parasitology to yield data on the

mmbers and types of parasites present. Third, a collection of para-
sites taken from the Killinig cod during the 1983 fishery and enumerated
at the Institute was available as a reference set of samples. In ad-
dition, standard quantitative data on the cod sampled for parasites
(lenght, weight, age, etc.) was made available by Makivik in order that
quantitative relationships between parasite occurrence and host charac—

teristics could be analysed.

Materials and Methods

The details of samling cod during the Killinig experimental
fishery are given in the general project report for 1984 and so are not
further referenced here. Subsamples of cod were selected for parasite
analyses, including routine candling treatment and examination of livers
for parasitic worms. Basic data on the cod subsampled for parasite study
are included in Appendix 1. |

On site candling of fillets was carried out at Killinig using
standard fish processing procedures, the fillets having a thickness of
no more tham 3/4"  (1.9am) and being examined on an illuminated candling
table. Fillets from a total of 177 cod were examined by candling. Livers
from 149leviscerated cod were also examined on site for parasites, which
were categorized on the basis of their size, coloration, and degree of
coiling as follows: “Tight coils" (Relatively small, lightly colored ne-
matodes lying in a tight coil on the liver surface immediately below the

capsule mambrane; probably = Anisakis sp.) and "loose coils” ( larger,

l‘I‘hese specimens were included among the 177 cod processed on the candling tab,i
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darkly colored nematodes, loosely coiled near the liver surface or

partly or entirely embedded in liver tissue; probably = Contracaecum

{FPhocascaris) sp.).

Results

No specimens of Phocanema (codworm) were detected in any of
the material examined by Makivik in the field or in liver samples ana-
lysed at the Institute of Parasitology. However, two other types of
anisakine nematode were present in the samples: Anisakis sp. and

Contracaecum (Phocascaris sp.). Because the nematodes occur only as

larval forms m the fish it is not possible to identify them as to
species, for diagnostic features are only present in adult stages of
these anisakine genera. A consideration of the most  likely forms
present, on the basis of zoogeographic information and host distribu-
tions, is included in the discussion section of this report. The oc-
currence of each of these two nematode taxa in the samples examined is
recorded in Appendix 1.

Summary data for the prevalence and intensity of infecticn
in cod liver for each of the nematodes is presented in Table 1. Pre-
valence (percentage of host livers infected) for Aﬁisakis was 54% and

for Contracaecum 52%. Mean intensity (No. of worms per liver) was 1.62

for Anisakis and 1.05 for Contracaecum, however as the worms were not

randamly distributed among the infected fish, the frequency distributions

given in Table 2 more clearly indicate the levels of infection in the



Table 1

Prevalence (% infected) and mean intensity (total number of
parasites/number of samples) for cod livers collected in the
Killiniqg region during the 1984 fishery. Neo. of samples exami-
ned was 149 on site by Makivik and 164 at the Institute of

Parasitology.

Parasite

Anisakis {IP)

Cong;acaecum
(Phocascaris) (IP)

Protozoan cyst
masses (IP)

Anisakis (M)

Contracaecum
{Phocascaris) (M)

All nematodes (IP)

211 nematodes (M)

RKey: IP =
M =

Prevalence Intensity Range
54.3% 1.62 0-20
52.4% 1.05 0-9
11.6% _ - -
33.9% - -
31.2% - -
73.8% - -
65,1% - -

Institute of Parasitology
Makivik
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Table 2

18,

Frequency distributions of Anisakis sp. and Contracaecum
(Phocascaris)sp. occurrences in cod livers collected near

Killinig 1in 1984.

No. of
wWOorms

DWW~V B WO

[
Q

el =
WK

14

No. of samples

Anisakis sp.

Frequency

HOOOQOOOOHOOOKH MU WU &M

Percent
Frequency

45.7%
25.0%
6.7%
7.3%
3.7%
2.4%
3.0%
3.0%
1.2%
0.6%
0.0%
0.0%
0.0%
0.6%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.6%

= 164

No. of
Wworms

WO OO~ O UA s L RS D

Contracaecum(Phocascaris)

Frequency

78
50
15
12

H MO W

Percent
Frequency

47.6%

30.5%
9.1%
7.3%
0.6%
1.8%
1

3p.



sample population. Of the 164 livers examined at the Institute of
Parasitology, 74% wefe. infected by either or both anisakine nematode
types. Cysts of presumed protozoan origin were found in 12% of the
livers. Either cysts or nematodes or both were present in 78% of
the livers, and thus only 22% of those examined were found not to
harbour any parasitic organisms at all.

Although there was generally a trend towards the livers of
larger cod being mcre heavily infected (Table 3), this was not statis—
tically significant, possibly because so many of the fish examined
were of similar size and relatively few specimens represented the
extremes of the size range. In general it is to be expected that
the larger fish are the most heavily infected and contain the majority
of the worm population. Sex of the cod was not significantly related
to intensity of infection for any of the parasite types. The proto—
zoan cyst masses were more often found in fish uninfected by nematodes
than expected, but this was not statistically significant.

Of the 149 livers examined in Killinig during fish processing
by Makivik, 61% were recognized as harbouring nematodes. On the basis
of the criteria used (tight coil/lcose coil), 38% were recognized as

being infected by Anisakis sp. and 36% seen as infected by Cantracaecum.

Protozoan cyst masses were not recorded for the livers examined in
Xillinigqg.
There dié not appear to be any regularity to the spatial po-

sitioning of anisakine nematodes of either type in any particular site
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Table 3

Mean intensity and range cof abundance for anisakine
nematodes collected from cod livers for fish of
various size classes near Killinig.

Length of n Anisakis sp. Contracaecum
Host Fish {Phocanema) sp.
Intensity Range Intensity Range
<30 cm- 3 0.00 0-0 0.57 0-1
31-40 cm 6 0.00 g-0 0.00 0-0
41-50 cm 8 0.50 0-1 0.75 0~-3
51-60 cm 10 0.10 0-1 0.50 0-3
61-70 cm 38 1.26 0-8 0.79 0-3
71-80 ¢cm 57 1.77 0-13 1.14 0-8
81-90%cm 28 3.10  0-20 0.79 0-3



in the livers examined, beyond the cbservation that most Anisakis were
located an the distal surfaces of the liver mass {i.e. the surfaces

lying closes to the hypaxial musculature). The Contracaecum were also

found on the distal surfaces, but a greater proportion than Anisakis
were collected on surfaces adjacent to the stomach and pyloric caecae.

Contracaecun was scmetimes deeply embedded within the liver parenchyma,

with only a small portion of the body expesed to view. There was a
tendency for the protozoan cyst masses to be found near the extremi-
ties of the liver lches. These masses of fibrous tissue were scme-
times quite large, up to 6 am measured along the longest axis. The
cysts, often partly calcified, presented an appearance at least as
aesthetically cbjecticnable as that of the nematode worms.

Histological examination of the presumed protozoan cyst nmasses
revealed no structures of diagnostic value in determining their origin
(eg. spores or reproductive stages). It would appear that the cellular
immme system of the host fish had overwhelmed the invasive organisms,
and the cyst masses themselves consisted largely of recognizable host
tissue such as macrophages in the lumens, with layers of fibroblasts

forming the cyst walls. There was evidence of calcification within the

la.fger cyst masses.
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Discussion

The criteria for identification of anisakine nematode genera
are based at least partly on characteristics pessed only by the adult
worms, and thus it is not always possible to distinguish the larval
forms occurring in fish. In the case of the nematodes found in cod
fram the Killinig region, the type identified as Anisakis sp. is
reasonably simple to confirm as belonging to the genus on the basis of
its straight anterior digestive tract without an intestinal caecum or

ventricular appendix. The species may be Anisakis simplex, but develop-

ment of species-specific diagnostic characteristics does not take place
until the adult phase of the life cycle in cetaceans. The' presence of
Anisakis in cod of the Xillinig area is significant, especially because
cne must acknowledge that same proportion of the worms could be located
in fish flesh where they could act as a source of human infection. Due

to their relatively small size and indistinct coloration, Anisakis larvae
are not readily detected by routine candling of fillets, as only digestien
of the fillets: in a pepsin/#Cl sQlqu:on at elevated temperatures at

about 35°C is an adequate pmceduxé for worm detection. In cod fram the
southern Gulf of St. lawrence and Breton Shelf (Mclelland 1983a) about

_ 60% of the Anisakis collected were found to be located in the liver and

only 1% in the flesh, the remainder occurring in other parts of the
viscera, principally among the pyloric caecae. If the same decgree of

site selection holds for Anisakis in the Killinig cod, there would oc-

Ld .



casicnally be scme individuals found in fillets. However, at the
intensities recorded here the probability of finding infected fillets
is very low. The mean intensity of infection recorded for whole ced
by scCklland (1983a) in areas of eastern Canada studied so far ranges
between 0.69 (Canso Bank Hole) and 3.45 (Sable Island Bank West) and
the value for Killinig (1.62) would be regarded as near the median
for areas in eastern Canada. In the light of this information, it
would seem that the presence of Anisakis in the Killinig cod presents
no novel problems for the fishery.

The Contracaecum (Phocascaris) larvae present in livers

sampled from the Killinig cod were determined on the basis of gut
structure (intestinal caecum and ventricular appendix present} and
location of the excretory pore Myers, 1975). Separation of the two
genera is only feasible on the basis of adult characters, and so it
is not possible to absolutely determine which genus is present, or iZf
both occur. In a single sample of complete viscera (Makivik fish

reference no. 488) a large mumber of Contracaecum sp. occurred with

Anisakis sp. among the pyloric caecae; these most nearly resembled
C. osculatam, on the criteria of size and general morphology. The

other Contracascum type larvae characteristically found in the livers

may be Phocascaris sp., a form frequently infecting cod in the
northernmost extensions of their range. In the Killinig region,

Phocascaris would be predominantly carried by harp seals. Given
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known host distributicns, it seems likely that Phocascaris could be a
species infecting cod livers in the Killiniq regien.

The apparent absence of Phocanema (codworm) specirens in the
parasite samples is worthy of camment. It is possible that some of the
Phocanema may not have been detected due to the preservation state of
the 1984 sanmples, since freezing the worms makes the preservation and
clearing processes less satisfactory. It is notable also, however, that
no Phocanema were found among the 40 nematode samples collected from
Killinig cod by Makivik in 1983 and immediately preserved in glycerine
alcohol. Furthermore, no codworm were detected in candling fillet
samples from the 1984 fishery. It would seem then that codworm is at
least extremely rare in the cod of the Killiniqg district. This con-
clusion may be considered acceptable also on the basis of information
on grey seal distributions on the Labrador coast: the northernmost
extension of the grey seal range is generally considered to be
Hamilton Inlet, and'cnly a single grey éeal capture has been reported
for farther north at Port Burwell (Killinig region), caught in a seal
trap in 1963 (Mansfield and Beck, 13977) Codworm transmission in the
Killiniq area would be primarily dependent upon maintenence of the cycle
in harp seals and other pinnipeds, and as such should be very low. In
West Creenland, Phocanema has a prevalence of only about 1% in cod

fillets (Platt, 1975), and the Killinig region would be unlikely to

mach exceed this.



With regard to the anisakine nematode infections of cod
livers from Killinig, the information that the majority of .‘livezs from
market sized cod are infected by at least one.parasite would meke the
livers unsuitable for camercial canning on the basis of the Fish
Inspection Act. Removal of the nematodes would be impractical, as the
remaining tissue bears obvious imprints of the detached worms. One
option might be to explore the possibility of extracting oil fram
the livers of cod at Killinig. Before proceeding in this direction,

- however, it would be necessary to assess the economic feasibility of
such a project, and also to determine that PCB levels are within
Fisheries Inspection Branch tolerances. This can be pursued by sub-
fnitting liver samples for analysis at the St. John's laboratory.

Overall, the prospects for operating a fishery for high
quality cod on a camercial basis should be considered very good on
the basis of the parasite analyses conducted thus far. This is par-
ticularly encouraging 3.n perspective of the difficulties presently
experienced in exploiting same other Canadian stocks where the codworm
problem has greatly increased over the past decade. Consequently, pro—
cessed fillets fram regions where codworm is larcgely absent are now
even more sought after than ever and should yield a high price in
domestic and foreign markets.

In the next few years same continued monitoring for parasites

chould continue at Killinig, especially because a proporticn of more
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heavily infected fish may be tzken in the initial phase of the fishery,

when the largest and oldest individuals in the stock may be harvested.

Also, it should be established that the cod taken are members of a rela-
tively uninfected stock or mixture of such stocks and that there is no
appreciable likelyhood that migratory fish from other areas could become
harvested by the Killinig cperationm. In this context, same effort should
also be dirscted towards obtaining collections fram the Labrador Sea sectors
of the proposed fishery, since few samples as yet have been analysed fram
that region. Digestion of same fillets from all regions should be carried

out as well to confirm the anticipated low densities of Anisakis and other

nematodes.



Sumary

There is at present a reasonably extensive literature dealing
with the parasites of cod which are of importance to commercial fisheries,
and several reviews exist an various aspects of problems caused by these

parasites. The "codworm" or "sealworm" (Phocanema decipiens) currently

is responsible for great financial losses to the fishing industry in
Atlantic Canada, especially in the southern Gulf of St. Lawrence and off
the Nova Scotia coast. Moreover, both codworm and Anisakis, another nema-
tode parasite found in cod, constitute a potential medical hazard if ac~
cidentally ingested alive. Clinical aspects of the diagnosis and treat-
ment of "anisakiasis", the disease caused by these parasitic womms, are
now reasanably documented. The distributions of these and other nematode
parasites of cod are related to the availability of suitable hosts for the
cxmpletion of their life cycles. While Anisakis may be occasionally found
in the flesh of a small percentage of cod wherever harvested in eastemn
Canada, codworm is normally a problem only in areas where its primary
host, the grey seal, occurs in abundance. A 10-fold increase in the
grey seal population of maritime Canada over the past two decades has
apparently resulted in a great surge in the abundance of codworm in several
important fish stocks. Hence, fisheries with access to lightly infected
or uninfected cod are now in an advantageous position for marketing quality
fish fillets.

During the experimental cod fishery based at Killinig in 1984, =2

survey of fish parasites was carried out aimed at establishing whether or
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not codworm would pose any problems for the fishery. Furthermore,

cod livers were examined to determine their possible acceptability as

a marketable item. The cod fillets_examined by Makivik personnel in

Killiniq were apparently uninfected by codworm, and the parasite was

not detected in any of the livers later subjected to detailed analysis
in the laboratory. The evident rarity of codworm near Killinig is
probably related to the absence of grey seals fran the region. Anisakis
and Contracaecum (Phocascaris) were detected in the livers, together

occasionally with a protozoan cyst mass of unknown origin. In all,
78% of the livers examined in detail were found te contain parasites
of same description. Cod livers from the Killinig region are thus not
to be regarded as suitable for canning, but there is same possibility
for liver oil extraction if this is economically feasible and PCB levels
are within acceptable limits. |
The results of the survey on cod parasites near Killinig indi-
cate that the fishery is well situated to exploit cod which are not nor-
mally infected by codworm. In compariscon with other sectors of the Cana-
dian fishing industry which must presently must deal with the problem of
codworm, the Killinig fishery is in a more favourable position to supply

foreign and domestic markets.



Recamrendations

1.

Evidence that codworm is very rare in the Killinig region
should be considered a highly favourable feature characterizing
the local stock to be exploited. In view of the difficulties
currently encountered because of codworm in same other Canadian
cod stocks, those responsible for wholesaling the Killinig fillets
should enphasize the lack of parasites as an important characteristic
of their product, and one which strongly promotes its acceptance

into quality domestic and foreign markets.

The presence of parasitic organisms in a high percentage of
sampled cod livers indicates that the processing of these as a
canned cammercial product is not advisable. However, the prospect
remains to extract oil from the livers. This possibility should be
considered on the basis of its econamic feasibility, provided that

PCB levels are within Canadian limits.

Same monitoring for parasite occurrence should continue, par-
ticularly as the older and larger fish in the initial phases of the

fishery are likely to be the most heavily infected. An effort should

also be made to obtain more collections from the Labrador Sea sector. of

the fishery as this region has not as yet been extensively sampled.

29.
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Appendix A

Data set for liver samples analysed for parasites at the
Institute of Parasitology.

Key: Region = Station site as per Makivik charts.

Date = Month/day (1984)

Length Length of fish host in mm.

Weight Weight c¢f fish host in kg.

Sex = Male (M}, Female (F).

Liverwt = Weight of cod liver in g.

Anisakis = No. of Anisakis sp. in cod liver.

Contra = No. of Contracaecum{(Phocascaris) sp. in cod liver,

Protozoa = Protozoan cyst masses present (1) or absent (0).
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Chantal, P.
1986

APPENDIX J

Report on Plant Infrastructure Requirements, Ministére
de 1'Agriculture, des Pécheries et de 1'Alimentation du
Québec.

*Note : Correction Tabie 1, page 12, bottom line :
1967-1975 = 30,000 1bs. quota.



INTRODUCTION

Dans le cadre de la phase Il du projet des pécheries
de Killinig, le service technique de la Direction du développement
industriel a été mandaté pour réaliser le programme spécialisé concer-

nant la transformation des produits marins.

Parallélement aux iravaux de recherche sur la res-
source marine disponible dans la région, ce programme vise & évaluer
les avenues possibles quant aux procédés et les infrastructures indus-

trielies & mettre en ceuvre & Killinig pour tirer profit de la ressour-

ce disponible.

Les travaux sur le site ont eu lieu entre le 30 aoit
et le 11 septembre. e rapport présente les données techniques et lo-
gistiques recueillies et des suggestions é'orientation pour le dévelop-

pement industriel des ressources cgnnues.
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SECTION I: RELEVES SUR LE SITE

Le site des recherches est localisé au village de Killiniq, sur 1'Ile de
Killinig, & la pointe est de la base d'Ungava. Le village est accessible
par un &troit chenal entre 1'lle de Killinig et 1'lle Jackson. Les ba-

teaux 3 haut tonnage doivent mouiller & approximativement deux milles ma-

rins du village.

Les habitations longent la rive nord du chenal sur une longueur approxima-
tive de 3 000 pieds. Les montagnes de roc deviennent trés abruptes a 500
pieds de la rive. Le complexe industriel est distant d'environ 1 500 pieds
4 1'ouest du village.

1. Les infrastructures urbaines

Le village de Killinig, dont la juridiction rel&ve des Territoires du
Nord-Ouest, est désaffecté depuis 1978, les services publics n'y é&tant
plus assurés. La population fut relocalisée dans les villages ceintu-
rant la baie d'Ungava, notamment & "George Riwer" et & "Fort Chimo". Les
infrastructures urbaines sont trés rudimentaires, voir inexistantes. Le
ministére fédéral des Transports opére 3 Killinig une base de communica-
tion radio, dotant ainsi le village de quelques infrastructures urbaines.
Les données recueillies se résument ainsi:

Population: Environ 150 habitants avant 1678.
Habitation: . - On dénombre une trentaine de maisons rudimen-

taires en bois, en voie de dégradation avancée.

- Le ministdre des Transports a construit deux
habitations pour 1'hébergement du personnel, une
station de radio cOtidre et un entrepit {structu-
re métallique préfabriquée) pour les réparations,
les pidces et la remise des véhicules. Tous ces
bétiments sembient en bon état.



Réseau routier:

Approvisionnement en

eau douce:

Faux usées sanitaires:

Electricité:

Carburant:

-

Les voies circulables sont en terre compactée et
adaptées principaiement & des v&hicules tout ter-
rain. Le réseau couvre approximativement deux
milles.

Le village est approvisionné en eau douce par un
réseau hors terre en tubulure de plastique, en
provenance d'un lac distant d'environ un mille,
D'aprés les informations verbales recueillies, ce
lac suffisait & la demande du village et de 1'usi-
ne de transformation avant 1978. On affirme &ga-
lement qu'en période d'utilisation maximale, le
niveau d'eau du lac demeurait stable, ce qui ouvre
1'hypothése d'un approvisionnement de fond.

Le dé&bit d'eau s'obtient par gravité et on main-
tient une circulation en continu pour &viter le
gel. L'eau serait accessible durant une période
d'environ trois mois, soit du mois d'aclt au mois
de novembre.

Aucun réseau &laboré. On utilise soit les cabi-
nets 4 sacs ou les cabinets & combustion des déchets
solides. On dispose des déchets dans un dépotoir

& ciel ouvert.

Par génératrice au diésel. Le village est parcouru
par un réseay de fils conducteurs sur poteaux en
bois.

Le carburant pour le chauffage, les véhicules et les
génératrices est entreposé dans deux ré&servoirs en
acier de 50 000 gallons chacun. Lla circulation est
par gravité.



3.

Ve&hicules: Le ministére des Transports posséde une niveleuse,

deux camions 3 chenilles et un camion & benne.

Globalement, les &léments positifs relevés, en regard d'une implantation

industrielle, se résument ainsi:

1. Accessibilité 3 une réserve d'eau douce.

2. Présence &e deux réservoirs d'approvisionnement de bonne capacité.
3. Un réseau de base pour la distribution &lectrique.

4. Un réseau routier rudimentaire mais carossable.

2. Les infrastructures industrielles

Le ministdre fédéral des Travaux publics, via le service des Affaires

indiennes, construisit, en 1960, un bdtiment pour la congélation du pois-
con et s'ensuivit, en 1967, la construction d'une usine pour la transfor-
mation des produits marins et un bdtiment pour les services aux pécheurs.

Ces batiments ainsi que i'aire des débarquements occupent une superficie de
bois sur pilotis se proiongeant jusgqu’'a la rive (trés escarpée), d'ol les
bateaux sont déchargés par un treuil motorisé. Ce méme complexe industriel
est distant d'environ 1 500 pieds du village et une voie carossable les
relie. Une des caractéristiques intéressantes du site est la protection
naturelle du chenal contre les intempéries. On retrouve en annexe ] e re-
Tevé sur croquis des installations. Les données recueillies sont:

2.1 L'usine de transformation

Généralités: Le b3timent est une charpente en acier préfabri-
qué. La superficie au sol est de ¢ 079 pi.car. et
les dimensions du bdtiment sont de 63' x 33' x i2'

de hautedr aux murs.



Généralités:
(suite

ftat de la struc-
ture:

L'aire intérieure est exempte de colonnes de sup-
port et les divisions intérieures non portantes
en structure de bois peuvent &tre détruites pour
permettre un nouvel aménagement.

Une particularité de ce batiment réside dans le

fait qu'd sa conception d'origine, on avait prévu
deux sections distinctes, soit une section humide

de 600 pi.car., dont les finis et les services sont
adéquats pour 1'utilisation et 1'&vacuation de

1'eau et une section séche de 840 pi.car. pour la
manipulation de matériaux secs. L'utilisation de
1'eau dans cette section est restreinte par 1'absen-
ce de drain. Les pentes sont également irréguiié-
res.

A 1'cbservation visuelle, la structure métallique
est en bon état, ainsi que les diverses composan-
tes telles les boiseries, 1'isolation et les revéte-
ments intérieurs. De 1'extérieur, une section d'en-
viron 50 pi.car. de panneaux métalliques a &té per-
forée par un véhicule et i1 faut prévoir des répara-

-

tions & ce niveau.

ta fondation ainsi que les planchers de béton sont
en bon &tat quoique les pentes sont inadégquates
dans la section séche de 1'usine.

A 71'examen visuel, la corrosion n'est pas 8 un ni-
veauy avanceé.



Locaux et aménagement: L'usine est divis€e en cing locaux suivants: le
local pour les opérations séches (sé&chage, entre-
posage, atelier, confection des filets), le local
d'entreposage du sel, les toilettes, le local de
conditionnement pour 1'eau douce (chlorination,

chauffe-eau).

L'aménagement actuel des locaux, les contraintes
de drainage des planchers et la distribution de
1'eau pour les procédés limitent grandement une
utilisation optimaie de la superficie disponible
pour des opérations de transformation. Une surfa-
ce de 600 pi.car. peut &tre exploitée pour des
opérations impliquant 1'utilisation de 1'eau, soit
dans la section "humide” du batiment comportant

un caniveau, rejetant 1'eau et les déchets sur la

rive.

Services: .

L'usine s'approvisionne en eau douce du lac en mon-
tagne, mentionné précédemment. Le réseau est cons-
titué d'une ligne hors terre en plastique, opérant
par gravité. La pression obtenue 3 1'entrée de 1'u~
sine est d'environ 50 1b/po.car. L'usine est munie
d'un bassin de rétention, d'oli elle est chlorinée et

Approvisionnement en

acheminge au réseau d'eau froide et chaude. J'éva-
Tue que seul le bassin de rétention est réutilisable.
Les équipements de chlorination et de chauffage de
1'eau sont hors d'usage. Lors de ma visite, le ré-
seau d'eau douce n'était pas en fonction et on uti-
lisait 1’eau salée (pompe sur le quaij].



Fvacuation des eaux
sanitaires:

P - . T

Electricité:

- e o o W

L

Ventilation:
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Equipements:

Le Tocal des toilettes utilise des cabinets mu-

nis de sacs en plastique dont on dispose au dépo-
toir municipal. Les eaux usées du procédé sont
gvacuées directement & la mer par un caniveau et une
chute métallique.

Une génératrice assure 1'approvisionnement &lec-
trigue, pour des tensions de 110 et 220 volts. Les
besoins énergétiques actuels sont &valuds & 20 kw.
L'8clairage est satisfaisant et comprend des néons
et des ampoules suspendus.

Le chauffage des Tocaux est assuré par une four-
naise & 1'huile avec une distribution d'air chaud
par conduites au plafond. Le systéme de combus-
tion {brileur) de la fournaise est & refaire 2
neuf.

Le renouveliement de 1'air s'effectue par 1'infii-
tration naturelle, par les portes et par la prise
d'air frais de la fournaise.

A 1'annexe IV,on trouve une liste des principaux
équipements de 1'usine. Lors de ma visite, les opé-
rations de tranchage de la morue furent effectuées
sur une table en bois peint.

Les principaux équipements sont une table de dépe-
cage pour le loup marin, une balance électronique

de précision pour la réception des prises, plusieurs
bacs de manutention en plastique et un séchoir &

'1‘air chaud pour la morue salée. L'efficacité du

séchoir peut Etre grandement améliorée, surtout
au niveau de la vitesse et de la distribution de
1 air.



Re&glementation:

En résumé, on constate que les &quipements obser-
vés ne permettent que des opérations élémentaires
telles le tranchage manuel, le salage en arime, la
congélation par air froid, 1'entreposage frigorifi-
que et le séchage par air chaud de la morue salée.

L'aménagement actuel de 1'usine ne répond pas aux
normes provinciales et fédérales & cet effet. Les
principales remarques concernant 1'aménagement sont:
on exige un local de réception, séparé physiquement
du local de transformation; un local pour la matu-
ration du poisson en arime (saline) est requis; on
exige également un local pour 1'entreposage du sel,
un local pour les embailages, un local pour les
services &lectriques, compresseurs, etc.; la régle-
mentation exige des locaux pour 1es services aux
employés tels les toilettes, un vestiaire et un
local de repos. Une description compléte est dis-
ponible sur demande. ‘

2.2 L'unité de congélation et d'entreposage frigorifigue

L'unité est un batiment préfabriqué en panneaux isolés, ayant les dimensions
de 42 x 14' x 10' de hauteur {8' intérieur). L'unité fut construite en
1959 par le ministére fé&déral des Travaux publics. L'intégrit€ structura-
le semble bonne, bien que les joints d’étanché&ité sont & refaire. On re-
trouve dans 1'unité une chambre de 10' x 12 pour 12 congélation rapide,

une chambre de 5' x ' pour }'entreposage frigorifique, trois congélateurs
domestiques de 8' x 2' et, comme équipements non installés, deux é&vapora-

teurs neufs de marque "Keeprite”.

La réfrigération pour les chambres froides est assurée par un petit compres-

seur hermétique d'environ 5 H.P., installé dans un batiment connexe. Le

congélateur rapide & 1'air est muni d'un évaporateur suspendu au plafond,



tandis que la réfrigération de la chambre froide est assurée par le trans-
fert par conduite d'air froid provenant du congélateur rapide. A 1'ori-
gine, le ministére des Travaux publics avait congu et installé deux unités
monoblocs pour, d'une part, permettre une congélation rapide dans 1'actuel-
le chambre d'entreposage de 5' x 6' et refroidir 1'air restante de 1'unité.
Ces systémes furent inadégquats et sont non récupérables.

Le design intérieur du congélateur et 1'€vaporateur ne permetient pas d'as~
surer une congélation rapide de produits & congeler individuellement
{filets) sur des pannes en chariot roulant. On recommande 1'installation
d'un entretoit et des déflecteurs pour obtenir une bonne distribution de
1'air et une circulation continue, & sens unique, d'un air froid (- 35 ©C)
propulsée & 500 pi./min. au minimum.

La technique de réfrigération de ia petite chambre froide, imb}iquant un
transfert du froid par un tube, est & rejeter. On ne peut pas, de cette
fagcon, contrdier les écarts de température et 1'humidité du Tocal.

Les congélateurs domestiques sont en bon état mais ne devraient €tre uti-
lisés que pour 1'entreposage des produits déjad congelés. La raison en

est que la congélation dans ces unités est iente, donc permettant une
qualité moindre pour les produits que dans le cas d'une congélation rapide.

Ce batiment est réutilisable mais son aménagement intérieur doit &tre re-
fait pour le doter d'un local d'entreposage frigorifique avec un évapo- -

rateur et un loeal bien congu pour la congélation rapide.

2.3 Autres batiments

Ces batiments sont représentfs en annexe 1.

On retrouve deux bitiments de services: 1'un est utilisé pour 1'entrepo-
sage des piéces mécaniques, les génératrices et le compresseur pour 1a ré-
frigération, 1'autre bdtiment est utilisé pour les services aux pécheurs



(agrés, vétements) et comprend un local pour les travaux de recherche du
projet. Ces batiments sont des structures conventionnelles en bois et,

en premiére analyse, i1s sont en bon &tat. {Comme les planchers en bois

des deux bdtiments reposent sur le sol, avec des appuis en bois, ils peu-
vent &tre facilement d&placés.

2.4 Services au quai

Le quai est une structure en panneaux de bois, supportée par des pilotis
en bois appuy&s sur le roc. La surface de travail est en bon &tat mais
sa capacit@ portante est limitée 3 des charges faibles si on en juge par
1'observation du réseau de pilotis qui montre des risques de défiexion.
I1 y aura lieu de consolider le quai actuel si on prévoit 1'utilisation
d'équipements lourds tels un chariot-&lévateur.

Comme &quipements mécaniques, on retrouve un treuil et une pompe d'eau
salde. Le treuil est en bon &tat mécanique mais la vitesse de remontée
est trés lente. Le mouvement horizontal du bras de déchargement s'effec-
tye au moyen d'une corde, ce gui ralentit d'autant plus les opérations

de déchargement. Lz pompe d'eau saiée est en bon état mécanique.

2.5 Site d'exploitation

L'environnement immédiat de 1'usine de transformation est un terrain trés
accidenté, dont la couche externe du sol est rocailieuse, atteignant

sous quelques pouces un sous-sol de roc solide en "Pergelisol”. Exemi-
nons maintenant les possibilités d’expansion du site en prenant comme hy-
pothése que 1'on désire restreindre au minimum ies colits de terrassement.

2.5.1 Expansion en périphérie de 1'usine

Par la face sud de 1'usine, donnant directement sur le quai, la superficie

de terrain disponible pour une construction neuve est d'environ 3 000 pi.car.

En pratique, le terrain permet de construire un bdtiment ayant les mé&mes
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dimensions que 1'usine existante (33’ x 63'). Les travaux ne semblent
pas impliquer du dynamitage, un remplissage rocheux (dont on en trouve
abondamment sur le site) et le bétonnage.

Par la face nord, donnant sur le terrain utilisé comme rampe d'acier,
1'expansion est possible sur une superficie approximative de 1 800 pi.car.
soit 30' en largeur par 60' en longueur, tout en lajssant un corridor
d'accés de 30' pour les bateaux. Comme le niveau du sol est relativement
plus bas que le niveau du plancher de 1'usine, on peut envisager une
construction nouvelle sur pilotis (b&ton ou bois) avec un plancher en bé-
ton ou en bois, selon la vocation des locaux envisag€s, ou une fondation
similaire & 1'usine actueile (empilement rocheux avec béton).

L'expansion par les faces ouest et est implique des travaux d'envergure
pour accroitre de fagon valable 1'usine en longueur. Par ia face est, un
rempiissage en mer s'avérerait nécessaire et, par la face ouest, il faut
dynamiter une épaisse couche de roc solide.

2.5.2 Autres zones d’expansions

A une distance de 80 pieds 3 1'ouest de 1'usine de transformation, on re-
trouve un terrain d'une superficie approximative de 4 000 pi.car. (32' x
124') dont la surface relativement plane du sol permettrait la construc-
tjon d'un batiment, sans travaux majeurs de terrassement. Le terrain fi-
gure & 1'annexe 1 {on y observe des barils entreposés sur le sol).

2.5.3 Résumé

Le terrain disponible pour la construction ou 1'expansion d'une usine dans
la zone immédiate du complexe industriel est 1imité. Les avenugs_possib?es
en périphérie de 1'usine sont une superficie de 3 000 pi.car. vers le sud
et de 1 800 pi.car. vers le nord. Un terrain d'environ 4 000 pi.car., &
]1'ouest de 1'usine, offre des possibilités intéressantes. Le choix dépend
principalement du réaménagement des locaux de 1'usine actueile et des ca-
ractéristiques des locaux (nombre, vocation, superficie) que 1'on veut y
adjoindre.
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SECTION I1: OPERATIONS DE PECHE ET DE TRANSFORMATION A KILLINIQ

La région de Killiniq se situe au centre d'une zone dont 1a ressource
semble la plus prometteuse de la baie d'Ungava. Historiquement, on re-
Jéve des activités concernant la péche & la morue depuis la fin du
sidcle dernier. En 1898, Job Brothers, de St-Jean, Terre-Neuve, y avait
installé une station. En 1951-1952, Northern Affairs organisait un pro-
jet de péche expérimentale & Port Burwell, mais nous ne possédons pas
les données recueiilies.

En 1960, on construisit une unité de congélation et d'entreposage frigo-
rifique (capacité d'entreposage de 20 000 1b).

1. Opérations de péche et de transformation - 1960-1978

Nous n'avons pas retrouvé de données écrites concernant la production du-
rant cette période. Les informations sont d'origine verbale, de personnes-
ressources ayant coordonné les activiids de transformation.

1.1 Flotte de péche

Les pEcheurs inuits utilisaient deux bateaux cStiers en bois (40 et 46
pieds) actuellement hors d’usage et un bateau collecteur pour la péche de
1'ombre chevalier au Labrador et dans la zone nord-est de la baie d’'Ungava.

1.2 Procédés de transformation

Les procédés de transformation se limitaient & la cong€lation de filets

ou 38 1'état "rond" (Eviscéré seulement) de la merue et principalement de
1'ombre chevalier. Lz préparation des produits, soit 1'éviscération, le
lavage et le filetage, s'effectuait dans un local de 1'usine ayant une su-
perficie de 600 pieds carrés. La congélation et 1'entreposage avait lieu
dans 1'unité extérieure & 1'usine.
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Le tableau 1 ci-dessous présente les données disponibles sur ?3 transfor-
mation des esnéces.

Tableau 1: Procédés et volume de transformation 2 Killinig

1960-1978
Volume de
Années Espéces Procédés de transformation production (1)
1b/saison
1960-1963 |Omble chevalier | Eviscération, lavage, con- 20 000
gélation & 1'état &tété -
Eviscéreé. '
11963-1966 |[Omble chevalier | Eviscération, lavage, con- 20 000
' gélation & 1'état &tété -
Eviscére,
Morue | Filets congelés 3 200
1968 Morue Eviscération, lavage, con- &80 000
gélation a 1'&tat etété -
8viscére,
1976-1977 |Omble chevalier |Eviscération, lavage, con- 6G 000
: gélation & 1'état &teté -
Eviscére.

(1) Moyenne annuelle approximative. Provenance verbale.
1.3 Personnel

Le secteur transformation nécessitait environ douze employés dont quatre
femmes pour 1'omble chevalier, six femmes et deux hommes pour la morue.
Le secteur péché employait seize personnes, ce qui inclut les travaux de
débarquement. La coordination des opérations relevait du "service" fédé-
ral des Affaires indiennes, dont M. Ray Buffit agissait & titre de res-
ponsable du projet.

1.4 Ventes

Les produits finis étaient vendus en partie dans les coopératives locales

de la baie d'Ungava et & guelques entreprises privées suivantes: Growly,

McCroker (Frobisher Bay), la Cie La Baie d'Hudson (Fort Chimo) et 1'hdpital

Camsoll (Montréal).
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2. Opérations de péche et de transformation - 1978-1984

Les opérations industrielles furent interrompues en 1978, année de la
fermeture du village, pour ne reprendre qu'en 1983 dans le cadre du pro-
jet des pécheries de Killinig.

2.1 Flotte de péche

La description des composantes de la flotte est relatée en détail dans
une autre section du rapport global. Mentionnons toutefois que 1'é&quipe
de recherche et les inuits disposaient de deux bateaux de quarante pieds,
3 cale fermée, et de quatre bateaux cOtiers de trente pieds.

2.2 Procédés de transformation

Le projet & Killinig, bien que s'appliquant 3 une péche non commerciale,

a permis de capturer 40 000 livres de morue en 1983 et 5 900 livres en
1984. Les travaux de recherche sur les ressources halieutiques des pha-
ses | et 1] du projet permirent d'identifier plusieurs esp&ces potentiel-
les pour la transformation, notamment le flétan du Groenland, 1'omble che-
valier, les pétoncles, le phoque et la morue. A date, par conire, compte
tenu de travaux de recherche & approfondir, la transformation en 1983 et
1934 porta principalement sur la morue fortement salée en arime et une
faible quantité de morue fartement salée et séchée mécaniquement. C(omme
les travaux n'étaient pas'orientés vers 1a congélation industrielle des
produits marins; les captures incidentes (saumon, omblie chevalier, crabes)
furent congelées dans des congélateurs domestiques installés dans 1'unité
principale de congélation. Nous discuterons ci-dessous des procédés et
gquipements utilisés dans le cadre du projet. '

2.3 Morue foriement salée: procédé en usage

Au débarguement, la morue est mise dans des plats de piastique pour &tre
acheminée au lTocal de réception. La morue & bord des bateaux n'est pas

"saignée” ni Eviscérée. ‘Les opérations de réception, de préparation et

de salage s'effectuent dans le méme local.
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Préalablement, les lots de morue sont pesés sur une balance &lectronique
digitale. Les plats de poisson sont, par la suite, dirigés 3 une table

de tranchage en bois ol s'effectuent 1'éviscération, 1'é&tétage et le
tranchage. La morue tranchée est déposée dans des bacs en piastique,
remplis d'eau pour nettoyer la chair des traces de sang et autres déchets.

L'eau est partiellement renouvelée par un boyau d'arrosage.

La morue tranchée est alors empilé&e en couches intercalées avec du gros
sel & raison de 60 & 80 1b par 100 1b de poisson. La hauteur de la piie
atteint approximativement de 4 3 5 pieds (maximum). Le produit ainsi
apprété se conservera jusqu'é la période d'expédition, soit en octobre.

L'usine est dotée d'un séchoir & 1'air chaud pouvant contenir approxima-
tivement 400 & 500 livres de produits non séchés. On dépose la morue
fortement salée aprés vingt et un jours sur des vigneaux qui seront insé-
rés dans le séchoir. L'air est réchauffé & une température d'environ

80 OF par un serpentin électrique et circulé horizontalement entre Jes
vigneaux superposés. Le produit séché est mis en boTtes de carton et
entreposé dans la section séche de 1'usine. La durée d'un cycle de sé-
chage est d'environ 20 heures et i1 faut prévoir au moins deux cycles de
s&chage, avec une période de 24 & 48 heures d'empilage en hauteur (géné-
ralement de 4 3 5 pieds avec transpilage successif} pour favoriser la mi-
gration de 1'eau, réduite par la formation d'une surface croltée par

1'action asséchante de 1'air.
L’expédition des produits finis s'effectue & ia fin de la saison de re-
cherche par bateau collecteur. Le poisson salé est débarrassé de 1'excés

de sel avant son chargement.

2.4 Commentaires

Des 1 432 kg de morue salée expédiée 3 Québec, 1 182 kg furent vendus aux
"PEcheries Sheehan", de Gaspé. Lle produit salé vert sera séché par ce
producteur et vendu aux marchés d’exportation. M. Sheehan a classé le ni-
veau de gualité du produit, données que 1'on retrouve au tableau Z.
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Tableay 2: Evaluation de 1a morue salde vendue
Dimensions (1) . , : ;
| quatite Classification Polds ;;;" R“-“’;"“S
officielle 8 g
De choix Large 454 2,42 1100
De choix Moyenne _ 568 2,3 1 312
{ Normale Extra large 68 2,31 157
Normale - Large 23 2,20 50
Normale Moyenne 46 1 2,09 95
Normale Petite 23 1,76 40
1182

(1) Extra large: 63,5 c¢m et plus

Large: 53,5 3 63,5 ¢m
Moyenne: 42,0 & 53,5 ¢m
Petite: 29,0 3 42,0 ¢cm

Du tableau 2, i1 ressort gue 44% du lot se compose de morue classifiée
“large" et "extra large", ce qui correspond, pour la classification en di-
mensions, & un prix de vente supérieur. Au niveau de la qualité, 86% du
ot est de premidére qualité, cé qui correspond, au niveau de la qualité,

3 un prix de vente supérieur. Lla classification de 13% du lot, en qualité
"normale" est attribuée i une technique imparfaite de tranchage, ce qui
peut occasionner des défauts comme: arfte centrale non libérée, surface ru-
gueuse, chair endommagée, etc. A ce niveau, le personnel inuit doit acqué-
rir de 1'expérience provenant de personnes-ressources et porter une atten-
tion particuliére & 1'effritage et & la qualité des couteaux. De 1'obser-
vation des méthodes et des procédés, il en ressort les remarques suivantes:

1. Lle personnel inuit devrzit &tre plus encadré pour 1'apprentissage

de la technique de coupe.
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2. La morue devrait €tre saignée d&s sa capture pour réduire 1'accumu-
lation et la coagulation du sang dans certaines parties de la chair,
ce qui cause des taches et des défauts de saveur.

3. La technique de lavage est 3@ améliorer pour €liminer les déchets.
On recommande un bon lavage & 1'eau courante ou en changeant fréguem-
ment 1'eau des bassins si elle est stagnante. On doit prendre soin
d'enlever les traces de sang adhérant & 1a chair et le limon de Ja
peau.

4., La quantité de sel répartie sur les couches est non contrflée. Une
quantité de 40 livres par 100 livres est suffisante et j'ai observé 1'em-
ploi allant de 60 & 80 Tivres de sel. Le sel doit, en outre, &tre
déposé en plus grande quantité sur les parties €paisses de chair que
sur les parties minces. On recommande, au niveau de la pile de morue
tranchée, une hauteur maximale de quatre pieds.

5. Au niveau du séchoir, les conditions de circulation de 1'air ne sont &
améliorer. En premiére analyse, la vitesse de 1'air est trop faible
et n'est pas adéquatement dirigée uniformément au-dessus de la surface
des produits, entre les vigneaux superposé€s. On recommande une vites-
se d'air approximative variant entre 400 et 600 pieds & la minute et
dirigée efficacement par des déflecteurs pour obtenir une distribu-

tion égale.

L'humidité relative de 1'air ambiant & Killinig est, en général, &levée

et i1 faut prendre en considération qu'd des niveaux dépassant 65%, le
séchage est quasi impossible. Dans une région trés humide, pour une sai-
son de séchage trés courte, il est impératif cue le séchoir soit muni d'un

appareil de déshumidification de 1'air et de contrfle de la température.

L'usine de Killinig ne posséde pas., & mon avis, les installations (locaux
et services) pour produire un produit séché dont la qualité soit contrdlée.
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Techniquement, méme si la méthode est mise au point, les principaux fac-

teurs limitant sont:

- Manque de superficie de plancher drainable pour 1'empilage et 1'€-
gouttement entre les cycles de séchage. En pratique courante, 1'em-
pilage s'effectue dans un local réfrigéré 3 50 OF.

- Une chambre d'entreposage & basse humidité et maintenue & 50 OF {pour
réduire le risque de développer de 1a bactérie du rouge, qui déclasse
au rejet les produits atteints). Si 1'humidité relative de 1'air est
trop &élevée, le produit séché réabsorbe 1'eau de 1'air.

Toutefois, ces remarques concernent 1'orientation du produit vers les
marchés ext&rieurs qui exigent frégquemment des spécifications précises

au niveau de diverses caractéristiques du >roduit, notamment son humidité.
Les exigences du marché local peuvent &tre trés différentes. En annexe .
figurent des données concernant le tranchage, le salage et le séchage de

la morue fortement saiée.
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SECTION III: DEVELOPPEMENT INDUSTRIEL A KILLINIQ

1. Base

L'implantation d'une usine nouvelle ou la modernisation d'une usine exis-
tante repose sur quelques données fondamentales qui doivent €tre claire-
ment &noncées. L'industriel doit connaitre les informations suivantes:

1- 11 faut connaitre les possibiiités d'approvisionnement actuelles
et futures. La quantité moyenne annuelle des captures doit &tre
établie.

2- Quels sont les produits qu'il désire transformer?

3~ Quels seront les clients qui achéteront les produits finis? Quels
peuvent &tre les concurrents actuels et futurs sur ce marché?

Cet ensemble de donndées permet d'estimer 1'ampleur et la rentabilité du
projet. 11 faut ensuite &tablir Tes quantités journaliéres des captures

et connaitre Je nombre de semaines d'opération de 1'usine.

2. Possibilit&s d'approvisionnement

Dans les régions nordiques, les viandes de mammiféres marins se consom-
ment cries, cries gelées, cuites ou séchées. Certains produits comme le
phogue, le saumen et 1'omble chevalier connaissent un marché stable n'ayant
toutefois pas fait 1’objet d'une étude quantitative de consommation. La
demande pour 1'omble chevalier représente, selon une estimation, un marché
potentiel de 60 000 livres par année et, en 1980, 1z consommation fut de

21 040 livres.

L'&tat actuel des recherches sur la ressource marine met en évidence la
région de Killinig comme &tant une zone dont la ressource est prometteuse,
comme en témoigne 1'importance de ia morue et agu flétan du Groenland a 1'est
de 1'Tle de Killiniq et de la découverte d'un banc abondant de crevettes a
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1'ouest de 1'Tle de la résolution {60 milles marins environ au nord de
Ki1liniq) et d'un autre plus petit & 1'ouest de 1'Tle de Killinig, tous

deux contingentés.

Dans la région immédiate de Killinig, la recherche sur les ressources
marines est récente. Les études préliminaires pour une péche cOtiére
mettent en Evidence la présence de morue, d'omble chevalier, de flétan

du Groenland, des pé&toncles et du phogue. On ne peut toutefois, & date,
envisager un développement de la péche c{tiére sans approfondir davantage
1a recherche sur ces ressources et son niveau d'exploitation.

Dans le cadre d‘un développement industriel & court terme & Killinig,
nous croyons que la transformation devrait porter sur les ressources
présentant le moins d'incertitude d'approvisionnement, soit la morue,
1'omble chevalier et le loup marin. Les conditions pour 1'émission des
permis de péche de ces espdces seront toutefois & définir,

2.1 Périodes de capture

Les périodes de capture et de transformation sont grandement influencées
par le mouvement des glaces. Nos informations permettent toutefois
d'établir approximativement les pé&riodes suivantes:

Loup marin: Probablement de la mi-juillet & la fin aoit.

Omble chevaliers Probablement de la premiére semaine d'aclt.
L'omble chevalier peut &tre péché le long de la

-

cbte, jusqu'd la fin d’'aout.

Morue: Début de septembre & la derniére semaine d'octo-

bre.
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2.2 (aptures annuelles estimées

11 est difficile d'établir des volumes de débarquements sur la seule

base des travaux de recherche entrepris. Par les opérations passées,

on peut préliminairement &tablir les valeurs suivantes:

(1)

Omble chevalier: 60 000 livres rond par saison ou 2 000 livres
par jour.

Morue: 40 000 1ivres rond par saison ou 890 livres
par jour.

On pourrait tenter, avec ces données, d'établir la capacité de congéla-

tion et d'entreposage frigorifique.

3. Produits finis

Sur 1a base des données précédentes, nous pouvons envisager une grande

variété de produits finis:

Morue: 1~
2.
3m
4.

5.

6~

Omble chevalier: 1-
2-
3-
4-
5.

Phoque: 1=
2-
3-

Morue légérement salée séchée
Morue fortement salée (ou séchée)
Morue entigre congelée

Filets de morue congelés

Langues, queues

Huile de foie de morue

Congelée entiére

Filets congelés

Darnes

Produits fumés, filets, entier
Conserve

Conserve
Huile
Peau

{1) Rond: poisson entier au débarquement.
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Toutefois, le choix de produire 1'un ou 1'autre de ces produits dépend
du marché de chacun et la production industrielle impliquant les tech-

niques de conserverie, de séchage et de fumage requiert plusieurs locaux
et équipements & vocation spécifique, donc des investissements importants
en infrastructures. Compte tenu des é&tudes de commercialisation peu é&la-
borées, voire inexistantes, nous recommandons un développement & court

terme & Killinig, impliquant les deux options suivantes:

1«

Selon le marché, produire des produits congel&s & technologie sim-

ple, soit 1a morue et 1'omble chevalier congelés, en filets ou entiers.
Conserver 1'aire nécessaire pour une production de produits fortement
sal&s en arime et se doter d'une aire pour effectuer & 1'échelle expé-
rimentale des produits en conserve. Le fumage & 1'échelle expérimen-
tale pourrait s'effectuer dans un local muni d'une hotte.

La méme situation qu'a 1'item 2, sauf que les travaux d'expérimenta-
tion pourrajent s'effectuer dans un laboratoire-pilote, tel celui

du MAPA 3§ Gaspé. Les produits bruts pourraient y €tre expédiés con-
gelés et les travaux s'effectuer conjointement avec des travailleurs

inuits.

En résume, & court terme, on axerait la production industrielle sur les

produits suivants:

1-

Morue entiére, ronde ou en filets (individuels ou en biocs) congelés.

-

Omble chevalier rond ou en filets {individuels ou en blocs) congelés.

Produits séchés: A étudier attentivement. 11 faut prévoir que si la

saison débute au début de septembre, i1 faut 21 jours avant d’'obtenir
un produit fini fortement salé et que la saison prend fin & la mi-
octobre. 11 faut prévoir un séchoir d'environ 700 iivres par jour
pour sécher en 20 jours la production totale. 111 sera préférable, 3
notre avis, de tester le marché local avec des produits séchés du sud,
avant d'investir dans une telle fabrication.
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4~ Lonserverie at fumage: Ces productions ne devraient s'effectuer qu'i
1'6chelle expérimentale. la transformation du Toup marin exige en
outre un local séparé pour le dépecage.

4. Les infrastructures industrielles & développer

Dans cette section, nous suggérons des alternatives de développement en
termes de superficie en construction, d'aménagement de locaux et de sé-
lection préliminaire d'équipements. Le choix final de ces paramétres dé-
pend de 1'orientation des propriétaires pour les produits & transformer
(quantité et produits finis).

Le choix final du site et des travaux & réaliser devra €tre Svalué par
une firme d'ingénieurs et d'architectes spécialisés dans les construc-
tions nordiques.

Les installations devront &tre conformes aux diverses normes gouverne-
mentales, notamment au niveau des produits marins. L'application de ces
normes en regard des particularités du site pourrait &tre discutée avec
les représentants des ministéres concernés.

4.1 Alternatives de développement

En tenant compte d'informations trés préliminaires sur l1a ressource et
les produits 3 transformer et de 1'incertitude d'un retour & Killinig
d'une populatiom stable, nous croyons que 1'ampleur des opérations doit
€tre minimale et & une échelle pilote. Plusieurs alternatives d'implan-
tation sont probables mais, dans le cadre de cette €tude, nous suggérons
pour fin de discussion, deux aiternatives, dont les schémas sont présen-

t8s aux annexes 2 et 3, Les caractéristiques de ces alternatives sont:

4.1.1 Alternative 1

Esquisse: Annexe 2.

. . .
. R ]
* ~
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Batiment neuf

Bitiment existant

Unité de congélation

-
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L'alternative implique une construction neuve

de 1 536 pieds carrés, dont la vocation est

pour les services au personnel et des opérations
de type sec. Le type de constfuction demeure &
gsterminer, selon les colts impliqués, la perma-
nence des installations et les contraintes du
site. On peut envisager une construction conven-
tionnelle en bois ou préfabriquée avec soit un
plancher en bois sur pilotis ou une structure avec
plancher en béton. Une évaluation plus spéciali-

sée est requise.

Les travaux impliguent 1'aménagement de locaux et
ta modernisation des services.

Le plancher non drainé doit &tre modifié au niveau

des pentes et muni d'un caniveau avec grille.

Les finis des murs doivent &tre refaits avec un
matériel lavable, imperméable et imputrescible.

Le plafond doit &tre fini selon une technique "faux
plafoﬁd" ou "plafond suspendu”. Le matériel doit
gtre imperméable et facilement nettoyable.

On suggére que 1'unité de congélation soit réamé-
nagé entiérement en local d'entreposage frigori-
fique & - 25 ©C. Le congélateur rapide serait lo-

calisé dans 1'usine pour permettre des opérations

fonctionnelles de congélation, en fonction de la
technique de fumage et de la congélation indivi-
duelle. De plus, on désire utiliser au maximum
1'unité extérieure pour 1'entreposage frigorifique.



Services:

Principe

Electricité

Ventilation

Chauffage

Faux usées sanitaires
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Dans 1'optique de poiyvalence, on recommande de
distribuer les services d'eau et d'&lectricité
de telle sorte qu'ils soient disponibles facile-
ment sans modification des réseaux.

Réseau au plafond, isolé, & tuyau maTtre central

avec embranchements latéraux. Plusieurs prises
seront prévues. La pression recommandée est 60 p.s.q.
La température de ]'eau chaude pour le lavage sera

de 60 OC avec une réserve suggérée de 100 gallons.

Les besoins globaux sont & déterminer en fonction
des équipements choisis et le design final. L'in-
tensité lumineuse doit &€tre de 50 décalux dans les
aires de transformation et de 20 décalux pour les
autres locaux. Les prises de courant seront &
1'épreuve de 1'eau. Les néons seront de type &
1'épreuve des casses et, de préférence, encastrés
dans le faux plafond.

Selon les normes. De plus, on suggére au-dessus
des &léments de cuisson et de fumage une hotte d'é-
vacuation des b.fes. On doit prévoir des entrées
d'air avec filtre, en fonction des évacuations.

L'unité existante est & réparer au niveau du brii-
leur. On suggére une distribution des conduites
dans Je faux plafond.

Nous suggérons 1'installation d'une fosse septique
de type "chimique", sans champ d'épuration.

.
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Eaux us&es indus-
trielles

Alimentation en
eau du lac

Treuil

Lau salée
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$i jes déchets solides ne représentent pas une
masse importante, i1s pourront €tre déposés dans
des contenants hermétiques et transportés quoti-
diennement au dépotoir. Pour 1'é@vacuation des
liquides, le caniveau devra &tre muni d'un gril-
lage de 25 mailles au pouce. L'&vacuation serait
faite & 1a mer, & une distance suffisante pour
tre entraTnée par la marée, importante & Killiniq.
Ces dispositions devraient €tre certifiées par

e ministére de 1'Environnement.

Pour retarder au maximum les dangers de gel de la
ligne, on doit assurer une circulation continue.
Si on prévoit des opérations au-deld du 15 octo-
bre, i1 serait préférable d'envisager des techni-
ques d'isolation et de chauffage de la conduite
d'alimentation.

Nous recommandons 1'installation d'une machine 3
glace d'une capacité de 1 1/2 tonne métrique par
24 heures et un réseau de 3 tonnes. Les dimensions
approximatives de la réserve sont de 6' x %' x €'
de hauteur ou 1'équivalent. Cette réserve, si non
réfrigérée, doit &tre isolée avec trois pouces de
polyuréthane ou 1'équivalent si on désire une con-
servation de deux & trois jours.

A déterminer si on opte pour 1'achat d'un systéme
plus rapide.

Si 1'eau salde est utilisée pour les procédés, i}
faudra en analyser la qualité et la chloriner au
besoin.



Réfrigération

Treuil
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Au niveau des compresseurs, ces derniers devront
étre de type industiriel et on recommande les com-
presseurs "OPEN TYPE", dont le moteur est rempila-
cable sans ouvrir le compresseur.

Si on transforme le poisson salé et séché, le lo-
cal d'entreposage Q devrait Etre maintenu & 45 OF,
en spécifiant un taux d'humidité n'excédant pas
60%.

Si on envisage la transformation du loup marin,

on suggére de prévoir dans le local de dé&pegage

un systéme de treuil pour la manipulation des car-
casses en fonction des quantités envisagées.

4.1.2 Alternative 2

Les exigences normatives et le principe de polyvalence sont les mémes que

pour 1'alternative 1.

Par contre, nous disposons d'une plus grande super-
g p

ficie de travail et un agencement plus fonctionnel des opérations.

Esquisse

Ra&timent neuf

Batiment actuel

Annexe 3.

Implique une construction neuve de 2 600 pieds
carrés, Les travaux impliqueront un site rocheux,
dont le niveau varie de 2 & 4 pieds sous le niveau
du plancher de 1'usine actuelie. La construction
serait probablement de type métaliique préfabri-
quée, avec fondation et plancher en bé&ton. Une
évaluation plus spécialisée est requise.

La charpente métallique demeure mais les divisions,
les finis, le drainage et les services sont 3 re-
faire. L'isolation est incluse.
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Contrairement & 1'alternative 1, 1'entreposage
frigorifique est inclus au batiment.

Autres bdtiments 11 y a2 lieu d'examiner la construction sur un
autre site d'un bdtiment pour 1'entreposage des
agrés, des marchandises et les services aux pé-

cheurs.

Services au quai Un chemin devra €tre aménagé pour avoir accés au
quai. L'achat d'un nouveau treuil est & prévoir
ainsi qu'un systéme d'é€clairage extérieur.

4.2 FEquipements de transformation

Nous retrouvons en annexe 5 une Efste des principaux 8guipements suggérés
pour fin de discussion pour les transformations polyvalentes envisagées.
Les paramétres de production {produits finis et quantités) ne sont pas &ta-
blis par les propriétaires. Nous considérons préliminairement des besoins
similaires en équipements pour les alternatives 1 et 2.

Ci-dessous, nous suggérons quelques critéres de sélection pour les équipe-

ments suivants:

Congélateur ~ Les spécifications seront basées sur le produit
requérant le plus ce volume journalier. Nous con-

sidérons 1'hypothése suivante:

Omble chevalier: 60 000 1b/30 jrs - 2 000 1b/jour (10 hres)
Requiert un congélateur d'une capacité de 1 000 1b

& congeler en 6 heures.
4 chariots de congélation.



Spécificationé

Prévoir

Entrepdt frigorifique

Fumoir

Capacité

Fumge

Séchoir
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Air: -35 0¢
Vitesse d'air: 600 pi/min.
TO d'entrée: 10 0C
TO de sortie: - 25 OC -
Produits: 250 1b/heure
Compresseur: type ouvert

Un bassin de glagage par immersion dans ]'eau
glacée maintenue & 35 OF.

Température: - 25 oC
Entrées quotidiennes: Environ 2 000 1b & - 25 9C

A 1'échelle expérimentzle, nous recommandons un
petit fumoir avec brileur intégré d'une capacité
de 100 iivres par charge de produits.

Probablement de type froide, soit en dessous de
30 ©C. Si le client désire un produit & chair

cuite, i1 faut spécifier 1'option "& fumée chaude”.

Si le sé&choir est expérimental, on peut envisager
un modéle avec insertion de vigneaux. La capacité
pourrait &tre d'environ 500 livres de produits
verts., Si 1'humidité movenne excéde 65%, il y a
Jieu d'envisager un sysiéme de déshumidification.
La température ne doit pas excéder 80 OF et doit
pouvoir se contrfler. La vitesse d'air recomman-
dée est de 400 pi/min. au-dessus de la surface du
poisson.
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Conserverie La s&lection de 1'Bquipement est difficile car

nous ne connaissons pas les volumes impiiqués.

A notre avis, les installations prévues & court
terme ne sont pas adaptées pour une production

en continu, ce qui impliquerait un systéme de
treuil 3 crochets, les facilités pour 1'élimina-
tion du sang et des viscéres et des installations
de type industriel pour la stérilisation. Les
&quipements devraient &tre prévus pour la mise en
conserve pour fin d'&tude du marché.

Général Les &quipements en contact avec les produits ali-

mentaires devront 8tre en matériel inoxydable, lisse
et facilement nettoyables. Le bois est & exclure.

4.3 Cotts de réalisation

 '&valuation des colts pour les alternatives suggérfes est basée sur les

hypothéses suivantes:
1. L'achat du terrain est exclu.
2. Les contraintes religes au sol ne sont pas établies.

3. Les plans et devis sont réalisés par une firme d'ingénieurs et d'ar-
chitectes et répondent aux diverses normes et codes. La construction

est réalisée selon ces plans et devis.

4. Les colts sont d'ordre budgétaire. Les travaux d'amélioration de
1'approvisionnement en eau ne sont pas incius.

5. L'utilisation de la main-d'oeuvre locale n'est pas prévue. 11 faut orga-

niser la logistique de 1 'hébergement du personnel, & Killinig.



4.3.1

Alternative 1

CONSTRUCTION

Batiment neuf
Construction et services
Rénovation du bdtiment
existant selon les normes
et codes

R&frigération:
Cong&lateur rapide dans
T'usine et entrepdt fri-
gorifique & 1'extérieur

Batiment de services
(entrepdt)
Sous-total:
Imprévus: 15%

Plans et devis: 10%
Total batiments

EQUIPEMENTS

Total bdtiment et &quipements

1 536 pi.car x 195 $/pi.car.

2 016 pi.car. x 125 $/pi.car.

Blast 25 000 %
Transport & inst. 25 000 %
Entrepbt 5 000 $
Transport & inst. 5 000 %

Chambre froide avec
entretoit

batiment existant & Killinig

5 000 %
On présume 1'utilisation d'un

300

252

65

617
92
709
70

550

955

780
88

869

000

000

000

060

550

505
675

30.
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4.3.2 Alternative 2

CONSTRUCTION

Bitiment neuf

Main-d'ceuvre locale uti~

1isée mais construction plus
spécialisée et r&pondant aux
normes

Rénovation du batiment exis-
tant selon les normes et
codes

R&frigération:

Congélateur rapide et
entrepft frigorifique

dans 1'usine

Aménagement du terrain
Services au gquai

Sous-total:

Imprévus: 15%

Plans et devis: 10%

Total batiment:

EQUIPEMENTS
Total:

2 600 pi.car.

Z2 016 pi.car.

a 192 $/pi.car.

x 125 $/pi.car.

31.

500 000 §

252 000 3%

75 000 §
10 000 %
10 000 8
847 000 3
127 050 %
97 405 ¢
974 050 §
125 000 §

1 099 050 ¢
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SECTION IV: RECOMMANDATIONS ET CONCLUSION

1. Produits & transformer

Les recherches sur la ressource disponible sont trés récentes et, & date,
nous pouvons difficilement &tablir Te potentiel réel des espéces commer-
cialisables. En tenant compte des relevés antérieurs de production, des
espéces telles la morue et 1'omble chevalier pourraient faire 1'objet
d'une transformation industrielle. Je recommande 3 court terme des opé-
rations primaires de cong&lation en filets ou sous forme entiére (&t&tés,
éviscérés) de 1'omble chevalier et de la morue. '

Le salage, le fumage et 1a mise en conserve de loup marin ne devraient
s'effectuer qu'd 1'échelle expérimentale, en petites quantités, pour une
&tude de march&. La mise au point technique demeure toutefois 3 ré&ali-
ser soit & 1'usine ou dans un laboratoire pilote.

2. Infrastructure industrielle

Compte tenu du nombre restreint de données sur les matiéres premiéres

qui seront transformées, les produits finis et leur marché et les recher-
ches incompiétes sur la ressource, je recommande la réalisation d'un pro-
jet & une échelle piliote. Ce projet correspond 3 1'alternative 1 décrite
a la page 22 du rapport. L'estimé des investissements est de 869 180 3%
et comprend une somme de 88 675 $ pour les équipements décrits & 1'annexe
V. L'estimé des colits de construction est basé selon une méthode au pied
carré qui demeuqe approximative pour un site tel Killinigq. La précision
est évaluée 3 + 25%. ‘

L'usine devrait se conformer aux normes provinciales et f&dé€rales sur la
qualité des produits marins, en tenant compte toutefois des contraintes
particuliéres du site. A titre d'exemple, comme on veut utiliser le plus
judicieusement la superficie de 1'usine pour des opérations de transfor-
mation, 1'entreposage pour une saison entiéré, des embaliages, du sel,
des agrés, etc., elle pourrait 8tre divisée en deux, s0it des petites ré-

serves a8 1'usine et un entrepdt principal, sur un site adjacent & 1'usine.
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Les technigues de traitement et de disposition des eaux uses sanitaires
et des déchets industriels devraient &tre &tablies avec le ministére de

1'Environnement concerné.

Je recommande que les travaux soient réalisés & partir de plans et devis
approuvés par un ingénieur compétent dans le domaine de la construction
nordigue. Les travaux devraient &étre gérés et supervisés sur le site
par une personne compétente dans 1'interprétation des plans et devis et
possédant une bonne expérience de la construction en région isglée.

3. Equipements

La s&lection des Bquipements de transformation dépend en grande partie
des volumes quotidiens des produits & transformer, en fonction des pério-
des de capture et des périodes de pointe. Par conséquent, 1'industriel
doit &tablir le plus précisément ces données pour en informer e manufac-

turier.

L'opération de fumage de 1'omble chevalier devrait &tre & petite échelle
afin de permettre 1'apprentissage et la mise au point technique avec¢ ie

oersonnel. Le fumoir sera localisé dans un local spécifique, muni d'un

ventilateur d'évacuation pour la fumée.

La mise en conserve de la viande de loup marin devrait étre £galement &
petite &chelle. Ce procédé implique toutefois un risque &levé pour
1'intoxication au botulisme et devra étre minutieusement planifié et
contrBlé. La premiére &tape est d'établir la composition du mélange &
stériliser et 1a deuxime, de faire &tablir par un organisme ou une firme
compétente le baréme de stérilisation 3 respecter. Les paramétres tels
le temps d'évacuation de 1'air du cuiseur, le temps de cuisson et de re-

froidissement, la pression de vapeur devront €tre mesurés et enregistrés.

La congélation des produits impligue des investissements importants lors-
qu'un produit de qualité est recherché. L'industriel doit établir le plus
précisément des spécifications aux fournisseurs £'i1 désire s'assurer de
1'équipement adéquat. Les plus importantes sont:
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1'identification des produits: espéce, dimensions, emballage;

3

- le volume par période de temps qui sera introduit dans le congélateur;
- la température au centre d'entrée et de sortie (-~ 21 OC) des produits;

- la temp&rature d'opération de 1'air devra €tre au minimum de - 30 °C,
une température de - 35 & - 40 OC &tant de pratique industrielle fré-
quente;

- la vitesse de 1'air au-dessus de la surface des produits ne devra pas
étre inférieure & 500 pi/min.

le fournisseur doit pouvoir concevoir un "design" selion les pratiques
industrielles reconnues pour la congélation & 1'air pulsé. Je recomman-
de un &quipement frigorifique (compresseur-moteur) de type "ouvert",
dont les moteurs sont extfrieurs aux compresseurs. De cette fagon, ils
peuvent facilement &tre remplacés.

Comme Killinig est un site trés is0lé au niveau du transport, 1'aspect
des piéces de rechange revét une importance capitaie. On pensera aux
moteurs, compresseurs, génératrices, piéces d'entretien et tout autre
&1ément qui pourrait mettre en péril la production si un double n'est pas
disponible,

4. Planification du projet

La p1an1ficat10ﬁ doit 8tre entreprise plusieurs mois avant Tes travaux.
Elle implique 1'&laboration de plans et devis, 1a logistique des opéra-

tions, 1a sélection des &quipements, etc. Si 1'ensembie des travaux est .

entrepris en 1985, i1 faut prévoir qu'aucune transformation ne sera pos-

sible. Certaines activités sont, & mon avis, partie intégrante & un pro-
jet de développement.

b
4
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Recherche

- -

Comme le projet imp1éqhe des processus de fumage et de mise en conserve,
il y aurait lieu d'en planifier 1a mise au point. Une avenue possible
serait de collaborer avec un centre de recherche au niveau de la docu-
mentation disponible et de la possibilité d'effectuer des essais.

Formation

-

Le personnel autochtone devrait bénéficier d'un programme de formation
spécialisé au niveau de la gestion, de la transformation, de 1'entretien
mécanique-&lectrique et du contrfle de 1a qualité.

Finance

-

Le projet devrait &tre &tudié au niveau de sa rentabilité et du marché.
L'analyse de marché permettrait d'orienter 1'entreprise vers les pro-
duits & commercialiser les plus prometteurs et d'estimer le volume de
transformation. Ces informations sont les paramdétres de base pour &ta-
blir la rentabilité du projet ou, du moins, en connaltre le seuil de
rentabilité.

CONCLUSION

le village de Killiniq posséde les infrastructures minimaies pour un dé-
veloppement industriel axé sur les produits marins. L'état des recher-
ches sur la ressource disponible ne permet pas, & date, d'évaluer le po-
tentiel réel des débarquements dont dépend directement la planification
d'une usine. Dans ce contexte, il est conseillé de demeurer conservateur
et, & court terme, Jes travaux devraient porter & rendre fonctionnelle
1'usine existante. Un projet impliquant un investissement de 869 180 §
est recommandé. Cette somme pourrait étre diminuée en fonction de la
main-d'oeuvre locale impliquée.
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Le rapport recommande d'orienter la transformation vers des opérations
primaires, impliquant le filetage et la congélation, tout en conservant

un niveau expérimental pour le fumage et la mise en conserve. La recher-
che sur la ressource et les données antécédentes de production nous indi-
quent un potentiel de transformation de la morue, de 1'omble chevalier

et possiblement le Toup marin. NEanmoins, une &tude de marché devrait
&tre entreprise pour &valuer le potentiel des ventes des produits finis
projetés, ce qui serait le paramétre de base pour une &tude de rentabilite.

I1 est conseillé pour 1'expérimentation sur les produits fumés et en con-
serve d'obtenir de 1'aide technique auprés d'un centre de recherche spé-
cialisé en transformation des produits marins, soit pour obtenir des métho-
des d'opération qu'éventuellement faire des essais de mise au point.

La formation du personnel autochtone sur divers aspects inhérents & 1'opé-
ration d'une usine d'avérerait utile & moyen terme pour atteindre 1'auto-
nomie locale. Cette formation serait autant au niveau technique qu'au
niveau gestion.
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ANNEXE I

PLAN DE LOCALISATION
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ANNEXE 11
ALTERNATIVE 1
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ANNEXE 111

ALTERNATIVE 2
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ANNEXE 1V

LISTE DES PRINCIPAUX EQUIPEMENTS ACTUELS
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IDENTIFICATION

Table d'&viscération en s.s.

(17 x 4')

Bacs de manutention 66 1 en plastigue
Basson de chlerination en s.S.

(4' x 12' x 4’ hj

Pompe surpression, chlorination,
chauffe-eau

Fournaise & 1'huile {8' x 3' x 3' hj
Congé&lateur & plaque de marque Freeze-Cel

Evaporateur Keeprite, mod. KUC 1020-ED
série 22401, 17515

Evaporateur Keeprite, mod. KLU 90 EU
série VEU 46397

Congélateur horizontal domestique

(8' x2')

Sé&choir & poisson en bois

Pompe u'eau salée
Treuil de débarquement

Balance digitale de réception
{ompresseur de réfrigération

QUANTITE

40

1 chaque
1
1

ETAT
Bon
Bon
Bon
Hors d'usage

Brileur & changer
Systéme de réfrigé-
ration hors d'usage
Neuf

Neuf

Neuf

Peu efficace en cir-
culation d'air

Bon &tat

Bon état maijs opé-
rations lentes

Bon #tat

A déterminer mais non
gdapté & des opéra-
tions industrielles



ANNEXE V

EQUIPEMENTS DE TRANSFORMATION REQUIS

(Liste préliminaire)




LISTE DES EQUIPEMENTS DE TRANSFORMATION

Les quantités et les prix indiqués 3 certains items sont approximatifs
et pour fin budgétaire. Seul le colt par secteur de transformation est
présenté.

CONSERVERIE

QUANTITE DESCRIPTION cout

1 Table de dépecgage en s.S. avec section
centrale pour incorporer un large réci-
pient pour les viscéres
Approx.: 4' x 12" x 3" h

] Table de coupe en s.s. pour la viande
avec évier incorporé & la table
Approx.: 4' x 8' x 3' h

i Balance "Poids exact" 0-2 1b
1 Balance digitale 0-20 1b
5 rétipients en plastique avec couvercle
pour déchets, 2 3/4' h, approx.: 2’
20 petits plats en plastique (10 1/2" x 12*
x 4"} pour les morceaux de viande
] Sertisseuse manuelle de marque "Hivesway"

pouvant sertir des conserves de type
307 x 200,5 (1/2 1b) et 404 x 206,5 {1 1b)

1 Cuiseur de type "Presto" avec mamométre
de pression et de température
i - Enregistreur de temps & alarme pour enre-

gistrer la durge de cuisson

Cuiseur genre marmite ouverte de 3 gal.

banc support de 2 1/2' h. pour 1'autoclave

Banc support de 2 1/2' h pour la marmite

Briileurs au gaz propane

Hotte en t8le galvanisée avec ventilateur

pour la marmite et 1'autoclave (36" x 96" approx.)

— PN et i




QUANTITE

1

)
1
Divers

Sous-total:

FUMAGE
1

Divers

Sous-total:

DESCRIPTION

Machine 6 codes (manuelle)

Couteaux

Bassin de refroidissement (2' x 2' x 2')
Tables, casques, savon, etc.

Fumoir de 100 1b en capacité avec bri-
leur inté&gré

Table en s.s. pour 1'@viscération, 1'é-
tétage, avec trappe centrale pour les
déchets; une section pour le lavage

4' x 10" x 3 1/2°

Bassins en plastique avec drain

3" x 3t x 3

Table en s.s. pour les coupes des pro-
duits finis, Ta pesée et ]1'emballage
30" x 87, avec &tagére & mi-hauteur
pour le matériel d'emballage
Trancheuse & saumon manuelle

Etagdre congue pour suspendre les pro-
duits avant tranchage

Machine & emballer sous vide

Balance digitaie 0-50 1b

Marqueur d'étiquette

Chariot sur roues pour la congélation,
avec pannes métalliques

Plats, tabliers, imprévus

- gout

18 000 %

25 000 §




TRANCHAGE ET FILETAGE

QUANTITE DESCRIPTION COUT
i Table de tranchage et de filetage en s.s.
(Utiliser celle pour 1'omble chevalier)
1 Epiauteuse 3 insertion manuelle des Tilets
1 Table de mirage
Sous-total: 1 500 %

EQUIPEMENTS DE CONGELATION

3 {1} Chariots roulant pour la congéiation des
poissons entiers {Dim. approx.: 5" x 5' x 5'}
1 Bassin de glacage (Dim. approx.: 2' x 2' x

1 1/2') en plastique
Sous-total: 2200 %

{1) La sélection des dimensions des chariots est étroitement liée
au design du congélateur rapide.

DIVERS
3 Bacs isothermiques de marque Wedco
(Approx.: 4' x 4' x 4' h) 1 500 %
15 Palettes en plastique de 4' x 4' pour la ; #
_saline 1875 %
1 Pompe de lavage sur roues avec systéme
de détergent 2 000 %
1 Serre-palette manuelle 600 3%
Equipements pour les bureaux, laboratoire
et les services au personne] 6 000 %
Sous-total:. 11 975 §
- o PO 8 - Eade. i T i W g




TOTAL: EQUIPEMENTS 58 675 %
TRANSPORT (50%) 35 850 %
GRAND TOTAL: 88 675 $

NQTE: L'item "Transport" est 3 vérifier en fonction du volume ou
du poids des E&quipements.
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ANNEXE VI

DONNEES SUR LE TRANCHAGE

ET LE SECHAGE DE LA MORUE SALLE




CHAPITRE I

LE TRANCHAGE

Les diverses opérations de lz préparation du poisson n'ont pratiquement
pas changé depuis Ia publication du Bulletin I1X il v a unc trentaine d’années
et les Instructions qu'on ¥ trouve sont d'une telle ciarté et d’une telle précision
que nous les reproduisons i

e P T O W g O W W e .

“Saigner

11 ne devrait jumais ¥ avoir de sang dans le poisson qui i été traite ¢t cela pour deux
raisons vitales, 17, Le sang noircit le poisson aux partivs ou il n"a pas été enlevé et empéche
ainsi d'obtenir lu chair blaache tang désirée. 1°. Le sang se décompuse égalument plus rapie-
dement que la chair et peut ainsi communiquer une odeur désagréable aux parties du poisson
qui autrernent seraient wut 3 Lt savoureuses.

“Pour saigner le poisson, 0 Juuwl lui couper la gorge aussitét qu'on le sorl de P'eau, avant
qu'il raidisse ot que e sang i cessé de circuler. On duvrait preartre Uhabinude de jeter de Peau
sur le poisson deés qu'll o<t débarqudé et avant de louvrir. L'cus enlévera unc bonne partie
du sang et Ju Hmon qui s'amoncelent sur le poisson qui git dans ke bateau,

“Trancher la gorge ef frentrer

“ I fout temir Loy mdchoires du poisson fermées, De la muin gauche ef en lud renversant ly
téte pour Pappuyer sur i bord de lu cure ou de lo table, lui onvrir les branchies pour exposer
la gorge. 4 P'oide d un coulean trés conpont, pratiquer une incision lrunsversale jusqu'en arridre
des branchies ef continucr Uinciston pour Jécoller les branchies du corps. Insérer le couleau sous
les o3 #1 éventrer toul drott fusqu’d Punus, muis pas plus lovn,

“Si l'on éventre au deld Je Uanus, on est portd 3 finir 'upération en donnant une incision

sur Je coté du puisson. Clest ce qui produit ce yu'nn-est convenu dappeler “Uentaille” (sliver)

de sorte qu'au moment de la mise en hilet, une partic de la chair adhére le long de la nageoire
au lien de s'enlever avec le vdtd dont elle fait purtie. 1l s'ensuit une perte de chair que 'on
devrait éviter.

* Vider-éviseérer
O une masn, anrrir be sontre ot de Uaudre, endever le foie ¢t le déposer dans un baguet. Puil,
detucker les eniruflles o ies wrracher.

“Lidier of dérouper

“ Pratigucr sne (ncision jusie en arricre des branchies de chague ¢olé en remontant jusgu'an
dos.  En excrgans une pression sur Varriére de lu 18t eu bord du baquel ou de o table, détacher
g 18te du corps du poisson. Uu, ce qui est préfirable, renverser le poisson sur le dos ef lui trancher
lg téte 6 l'asde d"un lourd couteati ou d'un fendotr.

“Trancher {¢ poisson

*“Pour cette opdration, un devrait gtiliser e couteau & trancher ordinaire qu'on peut se
procurer chez jus nurchands, vu encore e coutean {rangais & trancher. Le couteau frangais
a deux courbes et se préte tuul particuligrement au tranchage du pros poisson, On devrait
woir 4 ce goee le coutean 3 tranchage resie toujours bien coupant, car autremwnt la chair du
polssOR puurtait prendre une apparence Jd'vifiioche,”

(Voir fig. 1 Jdu présent bulletin)



“Dépose le poisson sur la table ou sur la plunche de tranchage en ind collant le dos ¢ la
sringle fixée d lg planche en ayant soin d'aveir la queue @ su droste.

“De la main gnuch.f prenes le poisson pur le haut de la nuque Ior.vq.: il a le ventre :aume
versvous, Lommeidn’a ﬁcjmdn que jusgu'd F'anus, pratigues la premidre Yncision depuis l'anus
Ie long du cité gauche de la nageoire anale en continuant un peu plus bos gue la cavité du ventre.

Fio, L—Vue de 'aréte centraie lorsqu'elie est
proprement coupee.

“Insérez le coutean dans e con du poisson du c6lé supéricur de I'aréle centrale of pratiques
une incisten nele jusqu'd la queue en garduni le coutenn pres de b aréie centrale ufin de pouroir
détacher nrttement de Puréte contrale ol jusqu'é lo quene la chair du ¢5té gauche,  Toutefois, Vin-
cisivn ne devrait pas péndtrer les chairs jusqu'au dos afin de ne pas trop amincir fe poisson
lorsque plus tard on Uctend.

“Cawpes Luréte crntrale d trois jointures cu urridre de Uunas en vous aidant &"un mouvement
descendant vers vous-méme powr areiver & donnmer quX trois jointnres coupées fappirence du
chiffre "8, Lendroit o0 Uon cuupe Uaréie centrale devrait Gure assez bas pour se pus lasser
de wche de sung.

“Pede masn goncke, saisir Uexteéndte conpee de Uavéte ot by dépouiller entitrement d Uavde
du coutenn de lu chair du coté droit. Si opération est effectude proprewment, Varéte centrale
se dégage sans dommage ot intacte dans toute Ly luagueur de incision. 51 on a eu v malheur
Je pratiquer une inci=ion trop profonde ot d'attaquer Parte centrale. les aruculations au-
dessus de ['aréte peusvent avuir 616 touchdes de surte gue le Doisson pourrait bien se briser
4 cet endroit. On destait pratiquer une incision dana ki partic «de Paréte centrale gui se pro-
longe dans la queue alin d'en enlever tout sung.

Lorsqu'on a de {ortes quantités de poissons & trancher, on peut emplover des
machines qui ¢tétent et tranchent le poisson; toutelois, les experiences tentées
3 date au Canada avee cos machines n'ont pas encore été assez étenducs pour
pouveir assurer Pethcacitd et Uévonomie de telles machines.

“Le lovage au trauchage

“*Le lavage au sortir du couteau’ se (it immeédiatement apris le tranchage.

“Laver le poisson parfuitement dans v Uean propre, en prenant soin d'enlever {¢ tang qui
adhire 6 lg chair durant i fronchage » en apporiuRl wn sein purtscndier au con et d Uextrémité
coupée de Durdte contruiv. Enlever e limor qui colle @ la pras en netioyant la prau le long des

nageoires de derridree.

4



— —— —— R — T L W

“11 st préférabie de disposer d'un bon volume d'can rnurante, mais 3 defaut d'eau
courante, on deveait chunger Pean trés souvent. sinon ean saliv empéchera de nettover le
poisson convenablcient.”

Au cours des ans. nous avons recu Jde nombreuses demandes de renseigne.
ments pour savoir si 'eau douce est préiérable 4 Uean salée pour nettover le
poisson.  Nous devons répondre que les deux sortes dcau ont été utilisées aves
succes et Ce qui importe avant tour ¢'est que i'eau soit bien propre et bien iroide.
L'été. partculicrement daus e golfe Saint-Laureut. I'eau des quais peut dtre
trés chaude et contaminée.  D'autre part, les puits de cette région fournissent
une eau de 30°F. durant fes jours chauds de 1'été et on devrait alors emplover
I'ean qui est In plus fraiche.  Cette cau ne devrait pas -esser de couler durant
le lavage du poisson atin qu'clle reste fraiche et propre.

*Blanchir bes ereslles {enlever o peau nosrdire)

“Llintéricur dn ventre du poisson et doublé d'une léére peau mince noirdtre qui ne
part pas & operation de Péviscdération et du tranchage: on peut 1a voir de chagque cOté du
poisson tranché 4 L partie qu'on appelie "les oreilies” du pnisson. i on enléve cetre petite
penn noicdire, b poisson tranché aura e metilenre apparesce du fait qu'il sera plus Blan,

“Pour binnchir les oreifles du poisson. le dépouitier do ertte petite prau noirdtre qui recourre
Uintérienr de Uorcille de chugur coté du poisson tranchs.

(Voir fig. 2 du présent bulleting
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temperature, Pair perd un ey do son hunnditd en se vondensant sur les surfaces
fraides. tout camme $or qu'on exhale contre Je carrenu dune tendtre laissera sa
marnue sur e verre froud.

Clest e phénamdne Jde la deshyvdratation” que on proveque en faisant
passer un courant dair au travers dune boite du glace ou au travers d'un serpen-
tin métalligue refrondi par rélrigération mécanique. Un peut aussi au moyen
de diverses réuctions chimigues réduire la teneur en humidind de Uair et quelques.
unes de cvs réactiuns peuvent sappliquer aux sécheurs.

Dans ce texte, aous avons également emplové expression “humidiwé
relative” suivie d'une valeur exprimée en pourcentage. (Cette valeur représente
le rapport qui existe entre Ia vapeur d'eau que contient un certain volume d'air
et la quantité muximum de vapeur d’eau exprimée en pourcentage que contien-
drait ce méme volume Jmur 3 la méme température.

H existe différentes méthodes de sécher le poisson salé 3 Uintérieur sclon e
traitement qu'il a regu.

Ainsi, le poisson fortemient salé peut se sicher pour le commerce en deux
ptriodes de séchage vu plus selon In taille du poisson et les frais de manutention,
de force motrice et de vapeur. Puisque la formation de cetie crofite blanche du
sel 3 la surface du produit ouvré n'est pis censée lud nuire, on attache moinsd'im-
portance 3 la durée exacte du séchage et de l'empilage que dans le cas des poissons
salés Iégérement.  Normalement, pour le séchage mécanique du poisson fortes
ment salé; les conditions atmosphériques doivent dtre telles que la température
soit cutre 78 et 80°F., d'unc humidité relative de 43 3 50 p. cent et que I'air soit
soufllé A une vitesse de 330 3 450 picds 3 la minute. On doit voir 3 ce que ces
conditionsne varient paset que Uair yu'on Liisse entrer dans le sécheur soit suffisant
pour emporter les vapeurs d'eau qui proviennent du poisson.  La vitesse d'éva-
poration de i'eau contenue dans le poisson fortenient salé est d’environ 0.3 p. cent
du poids du poisson 3§ "heure. Dans le poisson de petite taille, sa teneur on
humidité peutr Gtre rédduite 3 43 p. cent au cours d'un seul cyele de séchage de
30 heures, tandis que le poisson de taille moyenne aura besoin d'au moins deux
cveles de séchage de 20 heures chacun avec empilage sous pression dans [inter-
valle. Quant au poisson de grosse taille, il Jui faudra troiscycles de 20 heures o
deux empilages sous pression,

1! importe de savoir qu'aucun séchage ne peut avoir lieu si humidité
relative dépasse 73 p. cent.  Au deld de ce pourcentage, le poisson séché ou
semi-séché absorbera Phumidité de 'air.

Le poisson séché le plus légérement salé cst sans doute e "Gaspé cure™ et i
sa préparation est plus difficile que celle du poisson fortement salé, clest qu'a
la dernid¢re phase de sa préparation, le séchage lutte de vitesse avee Ia décom-
position.

Le séchage mécanique du “Gaspé cure' doit s'effectuer par étapes et chaque
cycle doit alterner avec 'emipilage sous pression; on obtient les meilleurs résultats
quand !a température Je P'air est de 80°F. et I'air est sourtié sur e poisson 3

35
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CHAPITRE VI
METHODRES DE SALAGE

Le salage se prutique sclon deux méthodes: en arrie o enosaumure. Les
deux méthodes s'appliquent & tous {es genres de poissan ~ait, salé fort ou
autrement.

SALAGE LN ARRIME

{.e salage en arrime se pratique sfe ki fagon suivante,  Ou répand be sel sur
le plancher ou sur toute autre surlace qui recevra le poisson.,  L'épiisseur de cette
couche de sel dépend du genre de trantement qu'on donnera au poisson. On
dépose le puisson [rids tranché, le odté de by pean en dessous, 'on répand du sel
sur fa surince trunchée.  Pour un traitement légérement salé, on ne distribue le
sol que sur les parties Cpaisses du poisson et 'on n'en dépose pratiquement pas sur
les parties minces des oreilles et sur Ligueue, Vour un tenitement {fortement sale,
on distribue le sel 3 I grandeur du poisson en prenant soin G'en cpandre davan-
tage sur les parties Cpatsses du poisson. Quand an dépose les poissons fes uns
nar-dessus bes autres pour Paire aoe pile, 1]t veiller 3 ce que es quenes soieat
vers Uextéricnr de la pile abn de hun donner unwe inelinaison 4 partir du centre de
la pile. Cette disposition faverise écoulement de la saumnre,  [Larrimage 3
inclinatson wtéricure se Lait en disposant les qucues des possons vers Uiniérieur
de Iz pile pour retenir Ia saunture dans [a pile.

La pression qu'exereent toutes ces couches de poissons supoerposss se traduit
par un produit salé qui en sort bien press¢ et compact.

Lo salage on arrime oifre certains avantages & bord des coclettes et dans bes
hangars de petites dimensioas of Pespas e maigne: toutelns, ectie mcthode e
se reconumande gutre 3 cause du danger gu'elle comparte de ne pas disteibuer
e sel Cgalement. Vaild pourquol o mdéthode de saluge en arrnime ne peut se
recommander durant les mos de chaleur de '0é 1out particalicrement quaand il
s"agit de potsson logerement sale.

[LE SALAGE BN SAUMURLE

Le saliee en saumure se pratique de I méme muundre Gue e saluge en arrime,
saul qu'on utilise des réservoirs ou des baquets. Au contact du poisson, le sel
fait sa propre saumure ot cotte dermicre reste continuellement en contact avec e
poisson.

Cette méthode de salage dosne un produit plas épais parce que e poisson
flotte dans L sauminre au Hew de sebir 1 pression des couches de potssons super-
posés comipe dans e salige en arnime.s Un utilise cette méthode pour e poisson

—
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fortement salé qui doit étre translormé en languettes «ésosstes ou cn quelque
autre produit. A cette méthode, on peut produire du porsson Iegérement salé
avec la certitude que le sel sera micux distrihué,

LE POISSON FORTLEMENT SALE
PAr LA METHODE EN ARRIME

Le poisson fortement salé est un produit qui a absorbé le sci jusqu'a saturn-
tion. La saumure i {'intéricur des tissus est saturce de sl avant le séchage.
D’habitude, on ajoute de 33 4 40 liv. de sel par 100 liv. de poissen tranché en
preaant soin de reconvrir de beaucoup de sel fe dernier rang du dessus, Le sel
devrait normalement avoir opéré sa pénétration au bout de 10 2 20 jours selon
Ia grosseur du poisson et aussi sclon Ia température. St la températere ost
basse, comme elle 'est tard 'automune, Popération sera plus lente,

Au bout de 10 & 20 jours, on lave ke poisson et on Pempile pour laisser
s'écouler Vexcédent de savnture.  Non sculement Pempilage {avorise I'écoulement
de Ia saumure, mais il amincit le poisson en le pressant. [ se peut que cette
pression produise un poisson plus mince moins recherché, mais le s¢chage en est
accéléré d'une manidre appréciable.

Par La METHODE EN siUMuURE

La production en grand cxige des réservoirs de saumure faits de béron armé.
Un réservoir de dimensions appropriées aurait 14 pieds de longueur, 4 pieds de
largeur et 4 pivds de hauteur et contiendrait 10,000 liv. e poisson.

Le sel déposé sar le poisson tranché commence 3 se dissoudre dans l'eau 3
la surfuce du poisson pour Tormer ainsi une saumure. e sel commence alors A
se repandre dans le 30 p. cent d'eau que contiennent ies protéines du poisson,
Au fur et 4 mesure gue le sel pénétre i surface du poisson. ka quantité de sel,
environ 10 p. cent, devient suffisante pour eatreprendre [a congulation des
protéines.  Dis vue ce phénoméne se produit, les protéines libérent une quantité
d’eau u'chies conticunent et ¢'est ainsi que se formie la =aumus .. Peu A peu,
le sel pénétre jusqu'au centre du poisson et la quaniité de saumure ainsi formde
augmente.

En fin de compte, au bout de 14 jours, 'eau Que contient encore le poisson
est maintenant saturée de sof et il s'est formé une quantité considérable de
saumure,

A ce stage, la chair du poisson fortement suié contient environ 18 p. cent de
sel et Ia teneur en humidité s'est réduite de S0 3 $8 1. cent.

En ce qui concerne le "Gaspé cure’” (page 19), il se peut que la concentration
de sci ue soit pas suffisante pour dénaturer les protéines de la surface; le poisson
i p po
perd donc moins d'eau ot la chair reste transparente.

A la fig. 4, on peur voir commient e sel pénétre les muscles du poisson; on
peut égulement v observer Ueffet prononcé qu'exerce |'épaisseur du poisson sur
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APPENDIX K

Analyse d'un échantillon de Pétoncle d'Islande provenant de 1a
Baie d'Ungava. MAPAD. Laboratoire régional, Sept-Iles,
Québec. Report to Makivik Corporation Research Department.



Gouvernement du Québec

Ministére de I'Agriculture,

des Pacheries a{ de I'Alimentation

Direction Gé&nérale des PEches Maritimes
Direction de la Recherche Scientifique &
Technique,

Laboratoire Régional,

818, boul. Laure,

Sept-Iles QC

G4R 1Y8

Sept-Iles, le 29 janvier 1985

Société MAKIVIK

4898, Maisonneuve ouest
Westmont OC

H3Z IM8

Att: M, Dave Gillis

Analyse d'un échantillon de P&toncle
d'Islande provenant de la Baie d'Ungava

Le Pétoncle d'Islande, Chlamys islandica (0.F. Miller)
se retrouve principalement dans la zone de transition sub-artique
(Wallace, 1982). La Baie d'Ungava est donc située dans la partie
centrale de 1'aire de distribution de 1'espéce.

La taille modale de 1'échantillon analysé (N=104) se
situe entre 70 mm et 100 mm. Cette valeur est trés comparable aux
résultats obtenus pour le détroit de Jacques Cartier, dans le golfe
St-Laurent par Poirier (1976) et par Bernier et Poirier (1981).

La croissance fut déterminée en considérant la distance de
1a base 3 chaque anneau de croissance. La méthode de lecture de
1'5ge 3 partir du ligament de la charnig@re {Johannessen, 1973), n'a
pas &té utilisée en raison de 1'absence de petits individus.

Les paramétres de la courbe de croissance de Von Betalanffy
ont £t& calculés & partir des longueurs moyennes pour des dges de
1 & 14 ans. La croissance réelle du Pétoncle d'Islande de 1a Baie
d'Ungava, se situe parmi les plus rapides retrouvés dans le détroit ;o
de Jacques Cartier (Op. cit). Cependant, ces résultats doivent f
8tre interprétés avec prudence & cause du petit nombre de spécimens
étudié.

e /2



Les 4 spécimens de mollusques provenant de la station
815 sont des Coques d'Islande (Clinocardium ciliatum Fabricius)
et des Coques du Groenland (Serripes groenlandicus Brugidre).
Ces deux espéces n'ont aucun intérét commercial.
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CROISSANCE DU Chlamys islandica
DE LA BRIE D’UNGRURA
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| Fig. 5 Croissance des C. islandica du détroit de Jacgues-
Cartier,
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FICHIER 10000 , ELFMENT NO. 3 AGE § 0.5

GRANDEUR ECHANTILLON 735

HAXINUN 10

HININUN ]

ETENDUE S

HOYENNE — - 7,12
VARIANCE 1.539459459
ECART-TYPE 1. 240747555
ECART BOYEW 1,000533333

FICHIER 10000 , ELENENT NO, 4 AGE

-
—

GRANDEUR ECHANTILLDN 78

NAXTHUN 19

HINTHUN 12

ETENIUE 7 .
HOYENME ~—--————- 15,23684211
VARIANCE 3.549824561
ECART-TYPE 1.889397934
ECART HOYEN 1.57132944

FICKIER 10000 , ELEMENT MO, 5 AGE } 2

GRANTIEUR ECHANTILLON 76

HAX THLN 30
HINTHUN 19
ETENIWE 11
HOYENME  ~-mmemm e 73.98484211
VARTANCE 7.,239824541
ECART-TYFE 2,690492209



FICHIER 10000 , ELEMENT NO, & AGE {3

GRANDEUR ECHANTILLON 74

HAX TNUN A2
HINTHUN 27
ETENIUE 15
HOYENNE =—----—= 33,3552631%
VARIANCE 10,45677193
ECART-TYPE V26477747
ECART HOYEN 2,403185596

FICHIER 10000 , ELEMENT NO. 7 AGE © 4

GRANTEUR ECHANTILLON 74

HAXTRUM 51

HINTHUN 3

ETENTUE 7.
HOYENNE ————- — 42,12162142
YARIANCE 12,82062199
ECART-TYPE 3,580589615
ECART HOYEN 2,786705625

FICHIER 10000 , ELEMENT NO, 8 AGE © 5

GRANJEUR ECHANTILLON 72

HAXTHUN 81
HINTHUM 4
ETENRUE 20
HOYEMNE  =m----=—= 49,77777778
VARIANCE 15,30203443
ECART-TYPE 3.91178149



FICKIER 10000 , ELEMENT NG, ¢ AGE ! &

GRANDEUR ECHANTILLON 71

HAXTNUN s
KINTHUN 7
ETENDUE 22
HDYENNE ==m-mmememm $4,57746479
VARIANCE 17.44748491
ECART-TYPE 4,177018643
ECART HOYEN 3,237849433

FICHIER 10000 , ELEMENT WO, 10 AGE ¢ 7

GRANUEUR ECHANTILLON 62

HAXTHUM 75

MINIHUN 53

ETENDUE 2 :
HOYEMNE  --—-nmn~ - $2,79032258
VARIANCE 20.03728186
ECART-TYPE 4,4743072
ECART HOYEN 3,539021852

FICHIER 10000 , ELEMENT MO, 11 AGE V8

GRANLEUR ECHANTILLON %0

HAXTHUM 76
HINTNUN 57

ETENIVE 19

HOYENNE  ~=mrmmmm - 7,02
VARIANCE 19,14244898
ECART-TYPE 4, 259395377



FICHIER 10000 , ELEMENT RO, 12 AGE 3 ¢

GRANDEUR ECHANTILLON 40

NAXIMUN 83

HINIHUN ¢

ETENMNE 2

Eg!gﬁg “““““ ——— 71 0525
VARIANCE 2205044103
ECART-TYPE 4,695811008
ECART HOYEN 3.8487%

e s

FICHIER 10000 , ELEMENT MO, 13 AGE ¢ 10

GRANDEUR ECHANTILLON 27

HAX TN 84
HINIHN 65

ETENTUE 19 .
HOYENNE  —=--————= 75,92592593
VARIANCE 25.37891738
ECART-TYPE £, 037749237
ECART HOYEW 3.845569273

FICHIER 10000 , ELENENT ND, 14 AGE 1 11

GRANTEUR ECHANTILLON 15

HAXIMUM 87

MINTHUN &8

ETENHUE 19

HOYENME ——-=--=— 79.8
VARTANCE 35.17142857
ECART-TYPE G TI0G50444



FICHIER 10000 , ELEMENT NO. 15 AGE © 12

GRANDEUR ECHANTILLON 10

HAXINUN 89

MINIHUM 72

ETENDUE 17

NOYENNE  ~———--— 2.6
VARIANCE <,4858838Y
ECART-TYPE 5. 699902533
ECART MOYER 4,58

——

FICHIER 10000 , ELEMENT MO, 16 AGE ¢ 13

GRANDEUR ECHANTILLON

HAX THUM %1

HINIHUN 78

ETENDUE 13

HOYEHNE —~--r—--—- 85.6
VARIANCE 30.3
ELART-TYPE 5. S04A543578
FCART WOYER 4,48

FICHIER 10000 , ELEMENT NO. 17 AGE | 14

GRANLEUR ECHANTILLON 3

KAXTHUM 9
KINTHUR 80
ETENIUE 13
HOYERNE  -=-----—— 87
VARIANCE 43
ECART-TYPE &, SE7AIRG24



I

FICHIER 10000 , ELEMENT N0, 18 AGE ! 19

GRANDEUR ECHANTILLON 2

NAXTNUM 90
HINTHUN 82

ETENDUE 8

HOYENNE  ~———m-o— 86
VARIMNCE 32
ECART-TYPE 5, 456854249
ECART HOYEN 4




