
i
O.\ :ì :l

: i?!- '*i'l
'.."-.-....*it

Broad 9Vhitefish (Coregonus nasus) of the Lower Mackenzie River:
Biological Characteristics, Commercial and

Subsistence Harvest Trends, and Local Management Issues

by

MARGARET A. TREBLE

A Practicum
Submitted to the Faculty of Graduate Studies

in Partial Fu1fillment of the Reguirements
for the Degree of

MASTER OF NATURAL RESOURCES MANAGEMENT

Natural Resources Institute
University of Manitoba

Winnipeg, Manitoba

(c) January, 199b



Lr*r NationalLibrary
of Canada

Acouisitions and
aiUtiograpnic Services Branch

395 Wellington Street
Otiawa, Ontario
K1A ON4

Bibliothèque nationale
du Canada

Direction des acquisitions et
des services bibliograPhiques

395, rue Wellington
Ottawa (Ontario)
K1A ON4

Yout lile volrc élérence

Our l¡le Notrc éférenae

The author has granted an
i rrevocable non-exclusive licence
allowing the National LibrarY of
Canada to reproduce, loan,
distribute or sell cop¡es of
his/her thesis by any means and
in any form or format, making
this thesis available to interested
persons.

The author retains ownershiP of
the copyright in his/her thesis.
Neither the thesis nor substantial
extracts from it may be printed or
otherwise reproduced without
his/her perm¡ss¡on.

L'auteur a accordé une licence
irrévocable et non exclusive
permettant à la Bibliothèque
nationale du Canada de
reproduire, prêter, distribuer ou
vendre des copies de sa thèse
de quelque manière et sous
quelque forme que ce soit Pour
mettre des exemplaires de cette
thèse à la disposition des
person nes intéressées.

L'auteur conserve la proPriété du
droit d'auteur qui protège sa
thèse. Ni la thèse ni des extraits
substantiels de celle-ci ne

doivent être imprimés ou
autrement reproduits sans son
autorisation.

ISBN 0-612-13535_7

C,anadä



*" . ,1a r+ a t# A . Tl^ ,Alu
Disse¡tatíon nbrmlt hbrnotionol ond Masters Abstracts lnternolional ore orronged by brood, çnerol subiect cotegories.

Pleose seleA lhe one sub¡ect which nnst neorly describes the content of your dissertotion or lhesis. Enler the corresponding
fourdigit code in the spoces provided.

Fnviro¡.r,.€"./¿ / S{e¡. es l-ü.I-rl6ltl UMI
SUBJECT IER,M

Subiect Cotegories

THE HUI,IÂNIIIES AND SOCIÂT SCIENCES
(oM[tuNtGltoils AltD iltt ARts
A¡chite¿ure........ ..,...................O7æ
Al His¡orv................................0377
Gnerno ..',.....,....,.,...,.............,.. OSOO
Dorxs ................ ...-......-. -...--..-.O378
Fins A¡t¡ ...............-................-.0357
lnbrmqtion Scienc e...................0723
Joumqli¡m ................................ 0391
librorv Scierce .........................0399
Mc¡ Gmmunicdion¡............... O708

.........-..0288

........... -.........oß5
IÂIIGUAGI, IIIERATURT ÀND
LrilGUlSn(5
l¡not¡oæ

ësierol ............ ............... -..0679
Ancient...............................0289
Umuislics ........................... 0æ0
lv'ldílem ..............................O291

Lilsoþ¡e
G€nsol .............................. o¿01
doss¡cql - - -. - -.. -. -...........08 Á
Co¡rpq¡cûive ...,.. .....,....--.....Ons
Mediwol ............................ 0297
ivlodem .............................. 0æ8
Afn'cqn ............................... 031 ó
,ôun€r¡con,........................... O59l
As'on .................................0305
Conodion {Enqliihl .............. 0352
Conodion (frõchÌ............... osss
Enqlish ............................... 0593
Geimonic ...........................031 I
Iotin Americon .................... 03t 2
l'tr:ddle Eoslem ....,............... 031 5
Romqnce ............................031 3
Slwic ond Ecst Europeon.....O3ll

ENGINEERTNG

SUBJECT CODE

PHttosoPHY, RIUctoN AilD
THEOI.OGY

Anciqil ...............................O 579
Med¡6/ol ............................ 0581
lvlodem .............................. 0582
Block ..................................0328
Alricqn ...............................O331
Asio, Austrclio ond Ocænio 0332
Conqdion ...........................0334
Europesn ..............,.,.....,..... O3[]5
Lotiri A¡nericon .................... 033ó
Middls Ecgem .................... 0333
Unir€d $ot€s.......................0332

History of Scierce .....................O5S5
Low..:....................................... 0398
PoliËcol Scierce

Ger¡erql .............................. Oó¡ 5
lnlsmt'pnol los ond

Re|ofions.......................... 0ól ó
Public Administrotion...........0ól 7

so(lAt scttilcs
A¡nericqn Sþdiæ ...................... 0323
Anthrcælow

ArdroÇÏogy ....................... O3Z
Culturol ..............................0326
Phraicol ............ ..................0327

BusineGs Administrotion
Genorql ..............................03t 0
Accounlinq ........... -,......,..,.. O27 2
Bonl¡ns ..L.............--...........o77o
Mq¡roqement...,,...............,., 04tl
Mqrkãi¡rq ........................... 0338

Conodion Stu-diæ .....................0385
Ecor¡omic¡

Generol .............................. 0501
Agriculþro1......................... 0503
€om¡nsceBusines .....,.......0505
Fimxe ..............................0508
Hislorv................................ 0509
tdbo/.................................051 0
Thærv................................05t I

Folklore ..'.................................. 0358
Gæorøhv............................... 036ó
Gero-nk;logy ............................. O35l
tlrs¡orv

Gârero1 .............................. o5l8

rHE SCIENGES AND
Btotoct(Ât scEilcs
Ao¡iculture- G€n€rql .............................. o¡73

Aoro¡romy ......................,.., 0æ5
Añimol Cúlture cnd

Nulrilion ......-.. -.........-......O& 5
Animol Pdholoq', ...... -.........OA7 6
Fæd Science oñä

Tedr¡ploqv ...................... 0359
Forstrv odlWildlife ...........o178
Plo¡rt Culture .......................OÁ79
Plonl Pqtholoqv ...................O¡80
Plont Phys¡'oldíy .................. O8l 7
Rome láomd&nent ..........,.0777
wôðd T€chnðbav ...............07Áó

B¡obd
cìíerol .............................. o3oó
Andomv ............................ 0282
Bios¡cd¡siics ......................... 0308
Bo|ony................................ 0309
Gll ..:................................. o3ze
Ecob<¡v .............................. 03æ
Enbllìó|oqv........................ 0353
Ger¡et¡a L'........................... 03ó9
[inr¡olocv .......... .. --.. -.......-..0793
Micncbiõbqv ...................... O4l O
ÀÁoleculor ::........................ 0307
Neurolc¡ence ....,........,....,... 031 Z
Oceqrþqræhv.................... O¡l ó
Pt'vs¡'oloËy :...:..................... o4¡3
Rciliorioñ'............................ 0821
Vderinorv Scienc a...............O77 I

^. þþer.:...... ......................oÁ72
þþÞnE6

'câþrol .............................. 078ó
Medicol ............. .................o7 ó0

tÄRïH SC$|(ES
Binqæch€û¡¡slrv.. ......................O Á25
Oeõdremsry i..........................one

t{tÄuH AHD rNvtRoilruilTAt.
sctNGs
E¡vironmsrúol Sciqrcæ,.,..........0768
l.lcolth Sciercæ

...o572

...0382

...0573

...o57Á

..-o5/5

Sþ€ech Poúobqy................0¿ó0
Tåx¡coloqy ......L'.................. oses

Home EconoÌiics ...................... 038ó

PHYSr(At S(tNCS
Pure S<þ¡res
Cl¡mistrv

G*íol .............................. o¿85
Aqriculturql....... ..................07 A9
Añolvric"l ........................... o¿8ó
Blodimíslry .......................OÁ87
lr¡orqonic ..i......................... O¿Sg
NuclËor ..............................0738
Orqqnic..............................0¿90
Phãrmqceutico1.................... o49l
Phpicql ............ ..................oÁ9Á
Pol¡nc ..............................O¿95
Roðiotion .......... .........-........07 5Å

Mdhomolics ............................. 0405
Phrrics

' Gwol ..............................0óo5
Aouslie ............................098ó
,Aslrcmvond

Ast¡oph'1aics..................... OóOó
Alnrospheiìc Scieme............0óOB
Ä!oñìi¿.............. .......... -.......o7 A8
Elecrronia snd Ele¿r¡¿v .....O&7
Elementorv Po¿ides ond

Hiqh Enäro¡...... ...............0798
FluíJond Plãímo.................0759
Moleculor ........................... 0óO9
Nucleor .............................. 0ól 0
Optics .............. ..................O7 52
Rådiotion ............................ 075ó
Solid srqre ..........................0ól I

Slqtistica ................................... 0ló3
Aoolied Scie¡res
Applied Mechonic¡ ...................034ó
Cóinpuler Science ..................... 098y'

Engineering
Ger¡sol .............................. 0537
Aerospoce .......................,.. 0538
Aqriculturol ......................... 0539
Aüomofive ......................... O5¿O
Bionredicol .......................... 0541
Cl¡emicol ............................ 05¡t2
Gvil ................................... 0543
Elechonie onJ Elætricol ...... 05¿¿
Hæt ond Thsmodwnmía ... 03y'8
Hvdroulic ............:............... 05¿5
lndustriol ............................ 054ó
Mo¡ine ...............................05/,7
Mqlsríqls Scierce ................O79Á
Mechonicol ......................... 05¿8
Madlurcv .-...........-............07 43
Mininq..lí............................ o55l
NucleËr ..............................0552
Pc*gging ........................... 05¿9
Peholeum........... .................O765
Sonil¡rv ond Municipol........0554
Sv:lem'Sc¡&ce ..,...:,.,,.,,.,,...O79O

cælá(hnoloay .........................O¿28
Operolion¡ R-útrrch ................. 079 ó
Plåstis Techrcloov ....................O79 5
Texrile Teårrclof ..................... 099¿

PSY$OI.OGY
Gen€ro1....................................0621
B€hdiordl ................................ 038¿
dinicq1.............. ......................-0ó22
DsvEloÞmerúol .......................... 0ó20
Boerimentol ............................ 0ó23
lnàushiol ........062Á
Persono|itv................................ 0ó25
Phr¡sioloqícol ............................ 0989
Psfdþbóbgy........................... O3¿9
Psychometrics ........................... 0ó32
s<i¡o1.......................................0451

T'



Broad Whitffish (Coregonus nasus) of the Lower
Mackenzie River: Biological Characteristics, Commercial
and Subsistence Hartest Trends, and Management Issues

UABGARET A. TREBI.E

A practicum submitted to the Faculty of Graduate Studies of the University
of Manitoba ín paníal fuIfilment of the requíremenß of the degree of
Master of Natural Resources Management.

@1996

Permissíon has been granted to the LIBRARY OF THE UMWRSITY OF
MANITOBA to lend or sell copies of thß practícum, to the NAflONAL
LIBRARY OF CANADA to microfilm this practícum and to lend or sell
copies of thefilm, and UMWRSITY MICROFILMS to publísh an abstract
of thís practicum.

The author resernes other publícation ríghts, and neíther the practicum
nor ex,tensive extracts from it may be printed or otherwíse reproduced
without the author's permissi,on.

By



ABS:IRACT

Anadromous broad whitefish from the lower Mackenzie River region

may be comprised of severat discrete stocks with mature fish migrating

from the Beaufort Sea coast to upstream locationa to spawn. People from

the communitiee of Tuktoyaktuk, Aklavik, Inuvik, Ft. McPherson,

Tsiigehtchic and Ft. Good Hope harveet broad whitefish for subsistence

and commercial purpoEeE from camps scattered throughout the region.

Three aspect€r of broad whitefish management were examined to assist in

the formulation of a fishery management etrategy: 1) Biological samples

from 1984 to 1989 from the Ðelta vrere examined for within-year and/or

between-year heterogeneity; 2l Subsistence and com¡nercial harvests were

examined, and current harvest levelg were estimated; and 3) Local

harvesterÊ were interviewed to gain insight into management issues.

DifferenceE were observed in certain biological parameters, particularly

age- and length- frequency distributions. This variability may be due

to the existence of discrete stocks or may be an artifact of small

sample eizes and gear selectivity. The annual broad whitefish harvest

was estimated to be between 10010O0 and 300'00O kg. The subsistence

portion was found to comprised 628 to 988 of the total harvest for 1983

to 1990. Commercial fisheries for the local market are small

(approximately 5,000 kg), and export fieheries have operated only

sporadically. Communities with easy road access were interested in

examining the potential for com¡nercial development. Most people

interviewed thought the population(s) could support an increased

harvest, although there was concern expressed by some who suggested

development should proceed cautiously in order to protect the

subsistence fishery. Management is the responsibility of the Department

of Fisheries and oceans in partnership with the Inuvialuit Fisheries

Joint Management Committee and the Gwich'in and Sahtu Renewable

Resources Boards. These groups are advised to develop a management plan

jointly, and to co-ordinate research activities and commercial

developmenÈ for this shared resource. An adaptive managrement strategy

is proposed in light of the limited biol-ogical information available.
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Chapter f

IÌflTRODUCTION

1. 1 BACKGROT'I{D INFOR}ÍATION

The Mackenzie River, located in the !"estern Canadian Arctic (FiS.

1), drains a total area of 1.8 x tOó tm2 and is the fourth largest river

flowing into the Arctic ocean (Rosenburg and Barton 1986). The river

covers 15o of latitude and therefore includes many diverse habitats,

used by a variety of economically important fishes, one of which is the

broad whitefish (Coreqonus nasus (PaIIas) ).
Hydrocarbon exploration and development during the early 1970's

prompted several studies on the natural resourcea of the Mackenzie River

basin which included the fisheries of the delta region. !,Iork has

continued and recent studies have shown that the Mackenzie Basin broad

whitefish represent a discrete population, genetically different from

other anadromous broad whitefish found in rivers to the east and west

(Reist 1987). Also, there is evidence suggesting the existence of

separate sub-populations or stocks within the lower Mackenzie River

regionl broad whitefish (Dr. J. Reist, DFo-Winnipeg, personal

communication¡.

The term "stock" may take on a different meaning depending on who

is using it and in what context it is used. For example, to a fish

harvester a stock may refer to a group of fish from a particular region

which are vulnerable to the gear used. This "fishery stock" may or may

not include several different species, populations, or sub-populations

(Gauldie 1991). A genetj-c stock is defined as a genetically isolated

group of individuals which are not intrinsically reproductively isolated

from other stocks but maintain genetic distinctness through spatial

and/or temporal separation of spawning (Bailey and Smith 1981). The

1H"r" the
Mackenzie River
lfackenzie Delta,
of the Beaufort

lower Mackenzie
downstream of
the Peel River,

Sea.

River region includes that portion of the
the Ramparts napids near Ft. Good Hope, the
the Arctic Red River, and the nearshore waters
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latter definition can aleo be referred to ae a biological population and

ig the definition of stock which will be used in this practicum.

It is important from a management perspective to determine whether

separate stocks exist, and if Êro, do they exhibit different values for

tlpical poputation parameters of relevance in the determination of

abundance of the stock. Fishery modelling techniques used by fisheries

scientists and managers to determine abundance assume that the

parametersr of reproduction, growth, mortalityr etc. are homogenoue

throughout the stock in queetion. If this assumption ie incorrect or if

a mixture of stocks are being harvested, then the models and their

predictions of abundance become invalid. Some fieheries scientists and

managers advocate what is called adaptive management (Walters 1986).

They feel that traditional fieheries models are unable to predict

abundance and yields on a consiatent basis even when they are dealing

with a known stock because of the lack of eufficient data and the

dynamic nature of fish population€, and their environment-

There are two and possibly three life history types or groups of

broad whitefish within the lower lfackenzie River basin that have

distinct life history characteristics (Reist 1987¡ Reist and Bond 1988).

The anadromous Iife history type moves between upstream spawning areas

in rivers and possibly lakes, and feeding and overe¡intering areas in the

nearshore marine environment during their life cycle. The lacustrine

Iife history type ie characterized by fieh that remain in lakes and

associated river environments for their entire life-cycle. Fish of the

riverine life history type, which have not been confirmed as being

present in the Mackenzie River, restrict movement and migration to the

river environment. It is likely that several stocks exist within each

of the above life history types but this has not been demonstrated

conclusively (Reist, at review); some spa\,rning areas have been located

(chang-Kue and Jessop 1983; 1992¡ 1994) and several mark,/recapture

programs have been undertaken to document the spat.ial and temporal



distribution of the broad whitefish of the lower Mackenzie River region

(Stein et at. t973a, 1973b; Bond and Erickson L982, 1985; Chang-Kue and

Jessop 1983, t992, 1994¡ Babaluk et al. at review). The extent to which

gtock mixing might occur ig not known. Mixing of stocks may or may not

occur prior to spawning during the pre-epawning feeding and migratory

phases of their life-cyc1e. Therefore, the life-cycle of broad

whitefish from the Mackenzie River is extremely complex. Fisheries

managers must recognize this and adjust management policies accordingly.

The lower Mackenzie River region eupports important subsistence

and commercial fisheries for broad whitefish of the various life history

types. They are harvested by people from Inuvik, Aklavik, Tuktoyaktuk,

Fort McPherson, Tsiigehtchic (formerly Arctic Red River), and Fort Good

Hope (Fig. 1). Fishing pressure is moet intensive during the fall and

early winter when the fish are gathering in pre-spawning aggregations,

migrating to spawning sites, and during spawning.

In the past, the commercial fishery has been responsible for only

a small portion of the total whitefish harvest. From L972 to t9a9

cornmercial saleg in this region were to the small local market only.

The majority of the total harvegt goes to subsistence consumption. With

the introduction of snow machines, the need for fish for dog food was

reduced considerably. AIso, the increased dependence on a wage economy

reduced the time available for subsistence fishing. However, country

foods are still very popular and frequently consumed by most households

(Wein and Freeman 1992; Lutra Associates 1989) so wage earners who

previously caught their own fish may now be buying fish from commercial

fish harvesters or receiving fish in trade or as gifts from relatives

and friends.

In 1989 the Inuvialuit HTC in Inuvik and the Government of the

Northwest Territories (GNWT) Economic Development and Tourism Department

began investigating the possibility of establishing

fishery along a stretch of the Middle Channel north

export commercial

Horseshoe Bend in

an

of



t,he central delta of the Mackenzie River (Fig. 1). The Department of

Fisheries and Oceane responded by issuing an exploratory fishery licence

for each of the years 1989 to 1993. In addition to broad whitefish,

inconnu (Stenodus leucichthvs (Guldenstadt) ) and northern pike (Esox

lucius (Linnaeus) ) were harvested and so1d. Lake whitefish (Coreqonus

clupeaformie (Mitchell)) vtere only harvested and gold to the FFMC in

1989 becauee they r¡tere found to be of poor quality due to the high cyst

count of the tapeworm TriaenoÞhorus crastsus.

Improved processing facilities and refrigerated transport trucks

have helped improve the feasibility of a conìmercial fishery in the

Mackenzie Detta. Hovrever, at thie time the price of whitefish is low

and markets are weak. Better prices, more and,/or larger markets and an

increased quota are all required for this fiehery to be economically

sustainable (RT and Assoc. 1994¡ Anderson 1995).

The Department of Fisheries and Oceans (DFO) is responsible for

fisheries management in the Northwest Territories (NWT) under section 43

of the Fisheries Act. Specifics are stipulated in the Northwest

Territories Fishery Regulations. In December 1975, five commercial

fisheries management areas qtere created in the Mackenzie Delta

(Government of Canada 19?5). Broad whitefish harvests from the

communities of Ft. McPherson and Ft. Good Hope' which lay outside the

area boundaries were reported separately. In 1991 the boundaries were

realigned and Area Five was extended upst.ream to include the community

of Ft. Good Hope (Government of Canada 1991) (stiS. 24). Each area is

assigned a conìmercial harvest quota for various species. The Fisheries

Act quotas do not differentiate between broad whitefish and lake

whitefish at this time, but variation notices and exploratory fishery

licences issued since 1990 have. There is no consideration of the

potential for separate stocks in the current management policy. Thus'

broad whitefish from one biological stock may be subject to numerous

fisheries during their migration between feeding habitats and spawning



areas. conversely, Iocal fisheries may exploit a number of biological

stocks either as mixed-etock groups or sequentially if they migrate

separately.

Recent land claims eettlements have creat.ed co-management

arrangements which give local resource users influence and control over

the management of fisherieg resources in their regions. The Inuvialuit

Final Agreement (fFA), Gwich'in Comprehensive Land claim Àgreement, and

the Sahtu Dene and Metis Comprehensive Land Claim Agreement were enacted

by the covernment of Canada in 19841 1992, and 1993, respectively (Fig.

2').

The Inuvialuit Hunters and Trappers Committees (HTC) represent

local resource harvesters in all the Inuvialuit communities including

Tuktoyaktuk, Inuvik, and Aklavik. A co-management board called the

Fisheries Joint Management Committee is comprised of an equal number of

Inuvialuit and covernment representatives. The FJMC holds community

consultations on a regular baeis and advises the Minister of Fisheries

and Oceans on management decisions and policy recorlunendations relating

to fisheries in the Inuvialuit Settlement Region (Department of fndian

Àffairs and Northern Development 1984).

The Gwich'in have a eimilar co-management eystem. There are

Renewable Resources Councils (RRC) in each community - Inuvik, Aklavik,

Tsiigehtchic and Ft. McPherson - that are consulted by and advise a

Renewable Resources Board (RRB) which deals with fisheries, wildlife,

and forestry management issues. The RRB is comprised of an equal- number

of Gwich'in and Government representatives. All management decisions,

policy recommendations, etc. made by the RRB are forwarded to the

respective government departments for final approval (Department of

Indian Affairs and Northern Development 19921.

The Sahtu Dene and Metis co-management system is identical to that

described above for the Gwich'in. There are RRc's in all the

communities, including Ft. Good Hope.
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1.2 ISSUE STATEI.IENT

As stated earlier, correct application of current fisheries
science techniques and models requires that individual stocks be

identifiable. Failure to correctly identify stocks and properly apply

the modelc may cause differential rates of impact between stocks. This

potentially results in underharvest of abundant stocks and overharvest

of etocks that are lees abundant. Such overharvest may in turn result

in the loss of genetic variability, poor management and the possible

collapse of the stock and the fishery relying upon it (Bodaly et aI.

198e ) .

The anadromous broad whitefish of the lower Mackenzie River region

are likely comprised of multiple stocks that are harvested in several

fisheries as they migrate through the delta to upstream spawning

grounds. Therefore, the fiehery managers are presented with several

questions that should be addressed¡

1. At which point and time are fishermen exploiting mixed-stock or

unit-etock assemblages?

2. Are some gtocks being exploited by more than one community or

fishery spatially or temporally as they move upstream to their spawning

grounds?

3. Is the stock(s) capable of sustaining the exploitation?

A sound understanding of biological paraaeters and how they vary

between samples and locations is one of the requirements in determining

whether or not stocks exist. However, in addition to the biological
problems outlined above, the fishery managers must also consider the

current harvest level and the potential for resource user conflicts

between subsistence and commercial fishermen as well as between

communities and land claim groups, that is:

1. What are the current subsist,ence and commercial harvest, Ievels?

2. Can historical estimates be used to determine current harvest

potential?



3. What is the best management strategy?

4. Is co-management working? How could it be improved upon to

avert potential conflicts between resource users?

The Inuvialuit, Gwich'in and Sahtu co-management boards will be

looking for advice and information to assist them in addressing these

and other igsues concerning the management of broad whitefish in the

Mackenzie River.

1.3 OBJECTIVES

This research examined biological parameters of broad whitefish

collected from what was belíeved to be a mixture of stocks from the

Middle Channel downstream of Horseghoe Bend in the Mackenzie River Delta

of the Northwest Territories (Fig. 3). The samples used were captured

over a span of six years (1984 to 1989) and include a temporal series of

four samples taken from September to November 1984. In addition, the

past and present subsigtence and commercial harvest of broad whitefish

by local people were investigated and management issues explored.

Three specific objectives vrere investigated.

1. The biological parameters of samples from the Middle Channel

downstream of Horseshoe Bend vrere examined for evidence of temporal

variation within a year (1984) or between years (1984-1989) which may be

reflective of heterogeneity within the broad whitefish of the Mackenzie

River. The null hypothesis was that within the biological parameters

examined, there are no between-year or within-year biological

differences in fish captured at this Middle Channel location.

2. The past and present subsistence and commercial harvest

levels for broad whitefish in the lower Mackenzie River region were
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compared, examined for trende, and the current total combined harvest

estimated.

3. The management issues for broad whitefish were examined with

input from aII stake holders, including the resource harvesters, through

the use of informal interviewe.

1.4 SCOPE AND LIIÍITAIIONS

Although the larger stock identification problem is an important

issue, the biological aspect of this study has been limited to a

description and comparative analysie of broad whitefish samples from the

Horseshoe Bend area, fot 1984 to 1989' immediately preceding the

development of the latest commercial exploratory fishery (1989 to 1993).

Samples exist for other area€r within the De1ta but the examination of

aII eamplee ie a separate etudy in iteelf, beyond the scope of this

study. The exploratory commercial fiehery was to be }ocated in the

Middle Channel downstream of Horseehoe Bend. There were both within-

year temporal samples available for 1984 and single samples for 1985 to

1989 from thie location. Also, it is believed that the Middle Channel

acts as a conduit through which most anadromous broad whitefish stocks

move on the way to their spawning grounds. Thus, these samples provide

the opportunity to examine stock parameters for variation between and

within yeare. It should be noted that these samples do not include the

early life history stages because they were caught using nets comprised

of a single large mesh size, 139 mm (5.5") ( however, immature fish are

not known to inhabit this area), thus some biases exist in the data.

The past harvest information and the management issues extend to

the entire area; therefore, these aspects of the study will encompass

the entire lower Mackenzie River region rather than just the Middle

Channel area near Horseshoe Bend.
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1.5 STT'DY IMPORTA}ICE

Management of broad whitefish of the lower Mackenzie River region

is difficult with the current information base. Despite the l-ack of

information, subgietence and commercial fisheries continue. These may

have resulted in some stocks being exploited to a greater degree than

others. Thie study will provide eome information on the biological

characteristics of broad whitefish, trends in subsistence and commercial

fieheriee and ineight into local management issues to assist resource

users in formulating management decisions.

Information from thie study wilÌ also be useful in assessing the

effectg to the fishery of future developments such as the construction

of roads, dams, oil pipeì-ines and other industrial activities in the

Mackenzie Valley.

The primary client for this study is the Federal Department of

Fisheries and oceans. Hohrever, the DFO's mandate is to co-manage with

the resource users, therefore, thie study will also be of interest to

the Inuvialuit as represented by community Hunters and Trappers

Committees, the Fieheries Joint l.fanagement comnittee, and the Inuvialuit

came Council and the Gwich'in and Sahtu Dene/Metis resource users as

represented by community Renewable Resources Councils and the respective

Renewable Resources Boards. Other interested parties include the

Northwest Territorial Government Departments of Economic Development and

Tourism, and Renewable Resources.
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Chapter II

LIFE.EISTORY AND BIOLOGTCÀI, CE.ARåCTERTSATCS

2.1 IIf,TRODUCTION

The data set utilized in the biological analysis presented here

exists as part of a broad whitefish genetics and stock identification

project being conducted by Dr. J. D. Reist of the Department of

Fieheries and Oceane, Freshwat,er fnstitute Science Laboratory, Winnipeg,

Manitoba. Data were collected for eamples of broad whitefish caught by

Mr. Billy Day in the Middle Channel of the Mackenzie River Delta, near

Horseshoe Bend (Fig. 3) in six consecutive years (1984 to 1989).

Biological analysie of population parameters euch as growth and

mortality reguire sample sizes larger than those available here which

were collected for genetics research. However, given our limited

knowledge of the broad whitefieh of the lower lfackenzie River region it

is important to examine the available biological information.

The purpose of this chapter as stated in Chapter I, Objective J.,

is to present analyses of data from the 1984 to 1989 samples and to test

the nuLl hypothesis that within the biological parameters examined there

are no between-year (1984-1989) or within-year (1984) differences in

fish captured at the Midd1e Channel location. Het,erogeneity in the

samples would suggest that etock structuring is occurring within t,he

anadromous broad whitefish of the lower Mackenzie River region. A

summary of the information known to dat,e on broad whitefish of the lower

Mackenzie River region and of other systems will provide a context

within which the data presented here can be interpreted.

2.2 DESCRIPTION OF gEE STT'DY AREA

The Mackenzie River discharges 333 km3 of water and 118 million
tonnes of sediment into the Beaufort Sea on an annual basis (Brunskill

1986). Of the rivers flowing into the Arctic Ocean it is ranked fourth

in size behind three Russian rivers, the Yenisey, Lena, and Ob rivers

13



(Todd I97O, cited in Rosenberg and Barton 1986). The Mackenzie River

lies between latitude 54 oN and 69 oN lReist and Bond L988) but it is

the lower Mackenzie, downstream of Ramparts Rapids near Fort Good Hope

(about 66 oN), that is utitized by anadromous broad whitefish and of

interest in this etudy (FiS. 1).

The more southerly boreal forest climate zone extends northward

following the Mackenzie VaIIey to the delta. The sub-arctic and tundra

climate zones which surround much of the Ìower Mackenzie River valley

are moderated by the sheer size of the Mackenzie River and Mackenzie

River Valley (Rosenburg and Barton 1986). The lower l{ackenzie River

basin is located in the permafrost zone with mean daily temperatures

varying from 1o oc to 16 oc in JuIy to -23 oc to -29 oc in January

(Bodaly et al. 1989).

The ice-free sreason for the lower Mackenzie River is late June to

early october whereas in the upper Mackenzie, break-up occurs in late

April and freeze-up in the middle of November. Peak flows occur in the

spring with a June maximum of about 2.3 x 1O4 m3'sec-l (Reist and Bond

1988) and mean annual flow of 0.95-1.1 x 104 *3'"""-1 at the delta

(Bodaly et al. 1989).

The Coriolis effect and prevailing winds deflect most of Èhe water

from the Mackenzie River east along the Tuktoyaktuk Peninsula. This

creates a zone of brackish water which is much less saline than the

waterg to the west of the delta (Reist and Bond 1988). However, a

narrow brackish corridor does develop along the west coast as far as

Point Barror^r, Alaska during high spring flows and break up of the sea

ice (craig 1984).

Broad whitefieh and other coregonid species are known to tolerate

low salinity levels (de March 1989); therefore, the flow regimes of the

Mackenzie River and other freshwater rivers and streams along the

Beaufort Sea coast affect their distribution. Broad whitefish from the

lower Mackenzie River region have been found along the Tuktoyaktuk
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Penineula east aa far as McKinley Bay (Lawrence et al. 1984¡ Bond and

Erickson 1985), and some young-of-the-year and mature fish have been

observed as far west as Phillips Bay (Bond and Erickson 1989).

A large delta, t2rL7O km2, has formed at the mouth of the

Mackenzie River (Brunekill 1986). This delta is comprieed of many small

channele, ehallow lakes (<3 m) and ponds. A majority of delta lakes are

flood plain lakee that experience varied degrees of annual flooding

depending on their levee height or connection to the river channels

(Taylor et al. 1982; Marsh and Hey 1989). Flooding provides these lakes

with additional water and important nutriente. However, the gediment

loading can affect primary and eecondary productivity (Taylor et aI.

J-.9821.

Primary production in the Mackenzie River Delta lakes is low (4-LO

9 c'm-Z'yr-1¡ (Bodaly et aI. 1989¡ and is primarily tight.-timited due to

the high euspended eediment concentrations in the epring and gummer and

low incident radiation and Enovr cover in the winter (Taylor et aI. L982¡

Bodaly et al. 1989). However, low availability of phosphorue may be a

significant secondary factor in aome lakesi particularly those that do

not experience high sediment inpute due to their limited connectedness

with river channels (Taylor et aI. L982; Bodaly et aI. 1989). Fee et

aI. (1988) found that phytoplankton productivity levels in lakes of the

Mackenzie Delta and lakes in the Kukjuktuk Creek drainage on the

Tuktoyaktuk Peninsula were eimilar. Data from a st.udy of the macrophyte

and algal communities of selected lakes in the Mackenzie Delta and

Tuktoyaktuk Peninsula are presented by RamIaI et aI. (199L).

Benthic organisms may represent the largest fraction of

invertebrate secondary production in delta lakes, as standing crops were

found by Taylor et aI. (1982) to be orders of magnitude greater than

those for zooplankton.
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2.3

rEE

DISTRIBITTTON AND LIFE EISTORY OF ANADROMOUS BROAD WEITEFISE WTTEIN

SrUDY ãREA

Broad whitefish (Fig. 4a) occupy fresh and brackish waters of the

arctic drainages of northwestern North America and nort.hern Eurasia

(Scott and Croesman 1973). In North America they are found in many

Alaskan rivers, the head watere of the Yukon River in the Yukon

Territory and weet from Perry River, NWT, to the Mackenzie River and its

tributaries (Scott and Crossman 1973) (FiS. 4b).

In Chapter f the exietence of three life history types was

discussed. There is genetic evidence that the anadromous and lacustrine

life-history types exist in the l-ower Mackenzie River region that

supports observationg made by the resource users. Broad whitefish with

a slightly darker dorsal colour, yellowish/golden ventral colour and

often smaller size have been caught in Mackenzie River Delta channels

and adjacent lakes (8. UcCIeod, Aklavik, pereonal corffnunication). The

Iocal people differentiate these fish from other broad whitefish and

refer to them aB "Iake-fish". The colouring may be an adaptation to, or

a result of, having spent time foraging in the humic delta lakes. These

fish may be lacustrine forms that have entered the river channels to

overwinter or feed, anadromoue forme that have spent time in the Delta

Iakee, or a riverine form. Very little information is available for

this group of broad whitefish. The life history information presented

below applies to anadromous broad whitefish only.

A general life history of anadromous broad whitefish in the lower

Mackenzie River region can be divided into two components, those fish

that are maturing and mature adults that have spawned previously (Fig.

5) (Reist and Bond 1988). The fish that make up these two groups tend

to occupy different habitats and behave differently, although some

overlap is evident.

Anadromous broad whitefish spawn primarily upstream in the

mainstem and major tributaries of the Mackenzie River. Movements of
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Figure 4a. Broad wbitefísh, Coregonus nasug (Pallus) -

Figiure 4b. Broad whitefish North American d.ietribution, after
Scott and Crossnan (1973).
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radio-tagged fish suggest possible spawning sites at Point Separation

near the beginning of the delta, back eddies near the confluence of the

Mackenzie and Arctic Red Rivere, and the Ramparts Rapids area near Fort

cood Hope (FiS. 1) (Chang-Kue and Jessop 1983). Ripe and/or spent fish

have been caught in the PeeI and Arctic Red rivers as we}l as Campbell

and Travaillant lakes (fiS. 1). This suggests spawning may also occur

in these areas, although fish that are stpautning in the lakes may

represent the lacustrine life hietory type. (Dr. J. Reist' DFO-Winnipeg'

personal communication¡ .

Broad whitefish spavrn under the ice during late october and early

November when the vrater temperature ie approximately O oC. Eggs hat,ch

in the spring and larvae are believed to be carried downstream with the

flood water€r, dispersing into delta lakes, coastal nearshore areas and

lake syetemsr on the Tuktoyaktuk Peninsula (Chang-Kue and Jessop 1-992¡

Bond and Erickeon 1985). However, some may go vrest as far as Phillips

Bay (Bond and Erickson 1987; 1989).

The Tuktoyaktuk Peninsula and delta lakes are believed to be

important sunìmer feeding areas and possibly overwintering habitat for

young-of-the-year and juvenile broad whitefieh. New1y hatched young may

be swept into small delta lakee with the spring flood waters (Taylor et

al. 1982) where they may or may not become isolated, once the flood

waters recede. Very few of these lakes provide suitable over-wintering

habitat because they are very shallow. Taylor et aI. (1982) noticed

migrations of yearling and mature broad whitefish into several delta

Iakes and a significant net migration out in early September possibly

triggered by decreased flow in connecting channels, temperature and/or

day length. Broad whitefish were found primarily in lakes connected to

the main river; very few fish and almost no broad whitefish were found

in unconnected delta lakes. Ho$rever, lake whitefish and least cisco

(Coreqonus sardinella Valenciennes) were more abundant than broad

whitefish in aII but one of the study lakes (Taylor et al. 1982).
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Northern pike have the potential to impact significantly on the

immature coregonid populations. Taylor et aI. (1982) found that pike

consumed four, L0 and 5O times the fish biomass that migrated through

their weirs into the main channel from three study lakes.

Young-of-the-year (YOY) and juvenile broad whitefish have been

found to dominate the ichthyofauna found in Tuktoyaktuk Peninsula lakes

and streams (Chang-Kue and Jeesop 1992¡ Bond and Erickson 1985) and are

aleo found in lakes on Richards Island (Lavtrence et aI. 1984). Mid-

surruner catches in 19 of 23 lakes eampled from Tuktoyaktuk Peninsula and

Richards Island in 1978-1980, were dominated by juvenile and immature

adult broad whitefish with maximum catches coming from the shallow lakes

with little or no overwintering capacity (Lawrence et al. 1984). Bond

and Erickson (1985) and Chang-Kue and Jessop (1992) observed juvenile

broad whitefish moving up-stream immediately after ice out (mid June) in

several streams on the Tuktoyaktuk Peninsula. Dovrnstream movement of

adult broad whitefieh in these etreame was aleo noted as early as June

29th but remained infrequent until the end of August with the peak

occurring on September 28th (Bond and Erickson 1985). There is a

notable size difference between the fish involved in the upstream and

downetream runs, indicating that young fish (0+ to four years) may

remain in the upstream lakes for several yeare while }arger, older fish

(five to 12 years) may prefer to move into these freshwater systems for

summer feeding and move to deeper outer delta lakes, nearshore areas,

Kugmallit Bay, or the lower East channel for overwintering prior to

reaching maturity and spawning condition (Lawrence et al. L9A4¡ Bond and

Erickson 1985; Chang-Kue and Jessop L992).

Sexual maturation occurs between seven and nine years of age at a

minimum size of 42O-45O mm (Bond 1982). Current-year spawners spend the

summer prior to spawning feeding in the delta or Tuktoyaktuk Peninsula

lakes. In September they begin congregating at sites within the inner

delta (Chang-Kue and Jessop L993). When the water temperature drops
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near to 1 oC they begin the upstream migration to epawning grounds from

these aggregation sites. The spawning run is separated by sex, with the

male broad whitefish moving first followed in approximately a week by

the femalee (ceorge Niditchie, Teiigehtchic, pereonal communication).

spent adulte migrate back downstream to spend the winter in the outer

delta (Chang-Kue and Jessop 1983). Mature broad whitefish may spawn

geveral times during their liveg (i.e., they are iteroparous fish).
However, because the large energy re€rerveÊr required to produce eggs and

sperm, eepecially the former, cannot be obtained in one suÍìmer of

foraging it is likely that individuals do not spawn in seguential years

and inetead rest for one or more years to acquire eufficient energy

reserves. Aleo, the long migration to spawning grounds may require

considerable energy expenditure and likely contribut,e to the preclusion

of annual spawning migrations (Craig 1989).

2.4 BIOLOGICåL CE,ARACTERISIICS OF BROAD WEIIEFISE WITEIN TEE STT'DY AREA

Prior to the survey work of the 1970's, little information r¡ras

available on the life hietory and biology of Mackenzie River broad

whitefish. wynne-Edwards (1952) had reviewed the available life history

information and Muth (1969) compared age and growth data for samples

collected from the Mackenzie and Coppermine rivers in 1956, 1957, and

L961. Since then there have been eeveral studies within the lower

Mackenzie River region that have provided data on size and age

distributions, growth, weight-length relationships, and maturity

indices. The data from some of these surveys have been sum¡narized in
Tables 1 and 2 and Figure 6. This information will be reviewed below

and examined for evidence of stock etructuring given the general life

history of broad whitefish, the locations and time they were sampled,

and the gear used.

Data which may be representative of discrete broad whitefish

stocks from other river eystems will also be examined (Table 3 and
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Table 1. A summary of biological data for broad whitefish collected from several areas within the lower
Mackenzie River region using gear designed to select a complete size range.

[.ocation

FrcshwalerCr. upstmm

doMstHm

MayoþkCn uptrcam

dowtmm

Source

KutjultukCr. upstum

domstmm

l\)
l\)

Bond and Ericbon (19E5) JuneÐct 19E2

Tuhopktuk Flarbou

Bond and Erblson (19E2) June-Augmt 1981

Riúadslsbnd L¡kæ

Tuktoyaktut Fen. bkes

Date

C-ollected

Cbang-Kue and Jesp
Ée92)

Outer Delta

Outcr Dclta

Wæt Delta Cbamck

Bond (19E2)

I:mnæ et aL (1984)

Mildle Channcl

Gear

Used

Mackeuie Rir¡e¡3

2-way æuting fenæ 100,178

91,000

June-Sept. 1979

de Gruf and lfachniâk (19'fD Juþ-Scpr. 1975

Percy (1975¡

Mackeub Rirrcr 
3

July 197$March 19El var. mæh lGóOmm 
2

t 
Scales were used to age most of the samples except for de Graaf and Macbniak (1977) who used otoliths and Treble and Tallman (at review) who used fin-rays.

t 
Single mesh nets of 51mm and 70mm, and seine nets were also used.

'Ar".. sampled are near Tsiigehtchic.

Stein ct aL (1973b)

Mackeuþ Rþer

Sample

Size

trebþ and Talhan (al rwiev) Setr. 1989-93

Juæ-Scpt. 19E0

June-Scpt.1979

Iængth l-ength Ag"'
Range (mm) Mode (mm) Range (yrs)

Stein et aL (1973b)

JuneScpt. l9Tzl

tlatfield et aL (19?2)

u,626

\892

Muth (1969)

Jurc4ú-1972

5t-5ú

óE-ó34

1G60mm

t,w,Ær

85,503

' 1G6(}mm

31450

69-490

' 3&1.1{lmm

IuneOd-1972

JuneÐct 1971

9O;2fi

275

549

2Í89mñ

50.553

62-557

1956, 1952 19ór

3&14{}mm

344

50;2{X)

325

336

3+5n

354

7Ç575

0.1E

Age

Mode (yrs)

75¡'375

375

r33

7G525

1,090

141{55

0-7

125;325

39432

'267

o;3-4

5{

425

11o{xt

0-13

Age at

Maturity

t,w7

l63i4Zs

1424t7

ó82

2-3

â-7

4m

0-13

564

75;325

110{q)

o-1; 7{

74

l-16

10

431-510

230470

¡o mature fbh

øught

ll15

6G500

495-525

0-15

E

461-5,!0

1-19

9

1-15

510

l; 1o

fcmlc-7, mlc=8

2-25

E

4; 6;9

1-14

9

2-16

9

9

9-13

2-15

ï'4

9-10

7

9

7

6



Table 2. A summary of biological data for broad whitefish collected from several areas within the lower Mackenzie
River region using large mesh nets.

l-ocation

Middle Channel

Thmshcr Cbannel

N(,

Source

East Channcl 
2

lreHe and Tallman (at rcviw)SþÉ. 1S9-93 139mm me$ net

Barge l:ke

East Chaonel

Date

Collected

Percy (r95¡

Pecl River

Treble and Rød (1991) Aug.aseÉ. 1993

3

Peel Channel

1
Mackwie Rircr

Gear

Used

vø.7w2-%

t 
Fìoo"y, were used to age the fish except for Percy (1975) who used scales.

- 
A¡eas sampled a¡e near Holmes Creek,

,t ateas sampled are near Inwik.
'A¡eas sampled are near Tsiigehtchic.

tyl3

Sample

Size

Aut -Sop. 1993

I-ength Length Ag" 
t 

Age

Range (mm) Mode (mm) Range (yrs) Mode (yrs)

S€pa.Ðtl. 1Ð3 114mand159mn 2æ

33sE

Octobc¡ 1993 139mm rcsl ners

653

ocr.-No. 1993

30565r

149

25t.{a5

247

162-553

51

475-515

3CI610

465

41G5,m

3q)

3S6{A

3-30

299

455

4124ft

+m

465

13f)425

Çlt

vtz

175

Age at

Maturity

f16

6

475

fmale=S{;mlc=4-S O244.U

5-16

9

485

1-18

fcmale=7;male=S{ 0254.27

MortaliÇ

7

IB

7

5-B

7

9

8

030

031

034

030



Table 3. A summary of biological data for broad whitefish collected from different river systems in Canada (C),
Alaska (A), and Russia (R).

I-ocation

Mackevie River(C¡

Andercn River (C)

ÄndemnRäver(C)

Sou¡ce

3
Coluillc River (A)

l\)
È

Stein et aL (193b) JmcÐcL 1972 r¡ar. msh 38-140mm

Pompine Rivcr (A)

Bond and Erictson (1Ð1) July-Scpt. 1989

MhloFlab (A)

Bondand Edclson (1992:) July-Au8. 1990

HolitE Rivcr (A)

Date

Collected

Alt and Kogl (1973) Juc-SepL 1970 w¡. mesh 1,1-64m

ImunrlBasin(A)

iagannirkrok River (A

Alt(1e6)

Karbey River(R)

Gear

Used

Tamma Rivcr (R)

I

3

4

Scales were us€d to age the fish except for Bond and Erickson (1991 and 19V2a) who used otoliths.
Areas sampled are nea¡ Norman Wells.
Areas sampled are nea¡ Umiat.
These ages dominated the commercial catch.

l9Oand 1971 " 1S64--;64and 74mn

Sample

Size

trrP ncül

Pmslcv (1989)

tr¿p nets

Popor, (1976)

I-ength l-ength

Range (mm) Mode (mm)

37

5,380

2249

Sept.-Nw. 1983 nets 45,5Q and 60mm

11G420

1973 and 1974

153

4S599

32

tu6n

335470

T)

t61-170

Ag" t fue
Range (yrs) Mode (yrs)

47Gó00

T3

75

75;245;355

.ltXl*t-O

53

104

3óG560

Gr3

360

re450

{t16

800

14G530

ù'28

3806m

G15

u

Age at

Maturity

,t-E

0

ù,y,t7

5-11

female=13; malc=9

+8

4û

femalc=13; mle=16

t7

18

68

?-13

17

fcmalc=5{; malc=5

sI:r

7,8

s8

G13

female=G7; malc=5,6

7-to

5

female=7{; male=6{

8

female=8-10; male=7-9

67 1

4

7-8
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Middle Ch. (Loc. No. 2, 1993) n=311

Thrasher Ch. (Loc. No. 6, 1993) n=301
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Figure 6. Length-aL-age growLh curves for broad
whitefish from five areas within the lower Mackenzie
River region. Data from Middle and Thrasher Channels
are from l-39mm mesh nets used in the UDC B:q>loratory
Fishery in 1993 (Treble eb al. in prep. ). The
growth curve for Freshwater Creek broad whitefish
beyond age L6 is not likely representative because íL
is based on only f our f ish aged 1-7 and l-B years. See
Tables l- and 2 for additional information.
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Figure 7. Length-aL-age growth curves for broad
whitefish from different river syst.ems including a
representative of Lhe Mackenzie River from Figure 6.
The growth curve for Änderson River broad whitefish
beyond age 24 is not 1ike1y representative because it
is based on only four fish aged 26, 27, and 28 years.
See Tables l- and 3 for additional information.
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Mackenzie R. (Norman Wells) n=37

Coppermine R. n=263

Mackenzie R. (l-siigehtch¡c) n=1 66
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Figure 7) as a comparison to broad whitefieh from the llackenzie River.

2.4.L fuktoyaktuk Peaineula, Ricbards fsland and outer Delta

Size and Age

Few immature broad whitefish were found in surveys of the

Mackenzie Delta conducted in the early 1970'e and fish from the size

range 200 mm to 450 rutt appeared to be "missingt" or rare. These fish

were later located by reeearchers working on the Tuktoyaktuk Peninsula

and Richards Ieland creeks and lakee and nearshore coastal areas (Chang-

Kue and Jessop 1992; Bond and Erickson 1982 and 1985; Lawrence et aI.

1984).

Broad whitefish migrating up Tuktoyaktuk creeks were less than

seven years old and the most abundant age classes vrere young-of-the-year

(O+), yearlings (1+) and fish three to four years old (Chang-Kue and

Jessop 1992¡ Bond and Erickson 1982; 1985). However, downstream

migrants !ì¡ere on average older (only a few fish younger than three or

four years) and Iarger (only 28 were <225 mm) (Bond and Erickson 1-985).

For example 88t of the upstream migrants in Kukjuktuk Creek in 1979 were

O+ and 1+ with a modal length of 75 mm but there ttras a eecond peak at

375 mm (Chang-Kue and Jessop L9921 (Table 1). Bond and Erickson (1982)

and (1985) found the majority of upstream migrants at Freshwater Creek

were also less than three years old and the size distribution was bi-

modal, one peak at 50-99 mm and a second aE 225-249 mm (Table 1-).

Downstream migrants at Freshwater Creek, Mayogiak Creek and Kukjuktuk

Creek had modal lengths of 275 mm, 325 mm, and 375 mm, respectively

(Bond and Erickson 1982 and 1985) (Table L).

Lawrence et al. (1984) surveyed several streams and lakes on

Tuktoyaktuk Peninsula and Richards Island as well as coastal areas.

Although ages ranged from 0-13 years for fish collected along the coast

few fish were mature. The size-range for fish from lakes on the

Tuktoyaktuk Peninsula and Richards Island were similar (Table 1).
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However, Iakes on the Tuktoyaktuk Peninsula had a larger proportion of

young fish which resulted in a marked bi-modal size and age

distribution.

Percy (1975) sampled broad whitefish from lakes and channels in

the outer delta and found a gize range of L4L mm to 655 mm with the

majority falting between 35O mm and 530 mm and an age range of zero to

15 yeare with a mode of eight year€t (Table 1). Along the "cross delta

pipeline route" de Graaf and Machniak (t977, also found that the

majority of broad whitefigh fell in the length range 300 mm to 550 mm

with a few falling between 39 mm and 186 mm (Table 1). They reported

otolith ages of one to 19 years with strong year cLasses at age four,

six and nine. Percy (1975) used scales to age the fish, had slightly

different mesh sizes and a larger sample size than de Graaf and Machniak

(]-977 ) which could explain the differences between these two groups of

samples.

Gro¡¡tb

No difference in growbh rates between males and females vtas found

by de Graaf and Machniak (1977',, Bond (19821, and Chang-Kue and Jessop

(1992). A mean annual increase in length of 35 mm for immature and 20

mm for mature broad whitefieh was reported by Taylor et al. (1,982) using

data from de Graaf and Machniak (L9771 and Hatfield et al. (1972).

Growth was similar for Kukjuktuk Creek upstream and downstream

migrants (chang-Kue and JessoP 19921. Length at age data for the

Kukjuktuk Creek downstream migrants and Freshwater Creek (both upstream

and downstream samples combined) have been plotted in Figure 6. lt

appears that Kukjuktuk Creek fish grow faster than Freshwater Creek fish

until age eight when the curves cross and Kukjuktuk Creek fish grov, more

slowty at a given age than Freshwater Creek fish. This pattern was also

seen in a plot of length at age for Kukjuktuk Creek and Tuktoyaktuk

Harbour broad whitefish, (Freshwater Creek flows into Tuktoyaktuk
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Harbour), although the cros€r-over occurred at approximately three years

of age (Bond 1982).

Growth for fish from the "cross delta pipeline route" in the outer

delta wae below that reported for the Mackenzie River (Muth 1969) and

outer delta (Percy 1975) which were eimilar (de Graaf and Machniak

19771. Bond (L982) reported a growth rate for Tuktoyaktuk Harbour fish

that was intermediate between rates for broad whitefish from the

Mackenzie River at Tsiigehtchic (Hatfield et al. 1-972) and from the

outer delta (de Graaf and Machniak 1977). The growth curve for fish

from the west delta channels was eimilar to that for the outer delta

samples collected by de Graaf and Machniak (19771 and lies between the

curve for the Mackenzie River at Teiigehtchic (Stein et aI. 1973b) and

those for Kukjuktuk and Freshwater Creeks (Figure 6).

weigbt-LengÈh Relationsbip and Condition Factor (K)

There were no eignificant difference€t between the slopes and

intercepts of the weight-length regressione for male and female broad

whitefish collected from Freshwater Creek (Bond and Erickson 1982;

1985). However, they did find differences between time periods in

condition factors (K) for t,he pooled sample (male and female combined)

of immature fish. Dovrnstream migrants moving in September had a larger

K (1.309) than did downstream migrants in July (1.253) and upstream

migrants in June (1.208). Chang-Kue and Jessop (L992) also reported a

higher K value for downstream (1.400-1.500) versus upstream (1.L50-

1.3O0) migrants and a significant difference in both slope and intercept

between upstream (slope=3.L25, intercept=O.O77 ) and downstream

(slope=3.25O, intercept=0.075) males. For all fish 57 mm to 557 mm

sampled by Chang-Kue and Jessop (1992), the slope was 3.226 and the

intercept -5.461.

Percy (J.975) split his sample (slope=2.929) into mature and

immature components which had slopes of 3.263 and 2.862, respectively.
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Sex Ratio, Age-at-Maturity and Gonadosomatic Index

The female to male (F/u'l sex ratio for broad whitefish sampled

from Tuktoyaktuk Harbour was 0.46 (Bond 1982). The F/M sex ratio for

the Rat River area on the west eide of the delta ranged from 0.75 to 1.5

(Jessop eÈ al. 1973). de Graaf and Machniak (!977!. found a E/l"l ratio of

0.51 along the "cross delta pipeline route" and Percy (1975) reported

that there were only slightly more females than males in the lakes and

channels of the outer delta.

Percy (1975) reported finding mature broad whitefish with scale

ages of three to four years. Chang-Kue and Jessop (1992) reported broad

whitefish mature at approximately age seven (scales) with a fork length

of 377 t 22 mm. Bond ( L982't found the youngeet mature male and female

were aged eight and seven (scales)' respectively, with a fork length

range of 42O mm to 450 mm. The age-at-maturity reported by de Graaf and

Machniak (1977 ) using otoliths waE seven years, with all fish mature by

age 10.

The gonadosomatic index (CSI) for immature and resting females

collected from Tuktoyaktuk Harbour during JuIy to September was O.4 to

O.6 and 0.8 to 0.9, respectively, while the GSI for mature females

ranged from five to 10 (Bond 1982). Immature and resting males had a

mean GSI of O.1 and mature males had a mean GsI of 1.0 (Bond l-982).

Reproduction

Fecundity for broad

as 26,922-65,798 eggs per

mm) with a mean of 39,72I

whitefish of the Mackenzie River was reported

female (fork length ranging from 451- mm-568

eggs (de craaf and Machniak 1977).

2.4.2 Mackenzie River Mainstem

Size, Age and Growbh

Hatfield et al. (1972) and Stein et

the Mackenzie River near Tsiigehtchic for

aI. (1973b) report data for

1971 and 1972 that are
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comparable (Tab1e 1). Stein et aI. (1973b) found that scale ages nine

and 10 comprised 44.72 and 50.9t of the samples from Aklavik and

Tsiigehtchic, respectively, with few fish less than four years- Muth

(1969) did not give specific sampling locations but reported an age

range for broad whitefieh of the Mackenzie River similar to that

reported by Hatfield et al. (L972) and Stein et al. (1973). However'

the modal age for Muth's data ulas €reven years and the lengths were

somewhat smaller covering a range of 60 to 5OO mm (Table 1). AIso,

broad whitefish collected from the üiddte Channel during the l-989 to

1993 Uummarmiut Development Corporation (UDC) exploratory fishery

(Treb}e and Tallman at review) had age and length data similar to those

reported by Hatfield et al. (!972) and stein et aI. (1973b). Pelvic

fin-rays were used to age the Middte Channel fish and this likety

explains the greater age range (Table 1). Length-at-age data for the

Middle Channel fish were not plotted but it was similar to that for the

Wegt Delta Channels and slightly lese than that for the Mackenzie River

at Tsiigehtchic reported by Stein et aI. (1973b) (Figure 6).

Broad whitefish samples (a1l locations) from the 139 mm (5.5")

mesh nets ueed in the UDC exploratory fishery had a fin-ray age range of

three to 3O years with a mean of 11.5 years and a length range of 253 mm

to 685 mm with a mean of 500 mm (Table 2). À comparison of samples from

side channels and connected lakes with samples from the larger Middle

Channel suggests sLze, age and maturity differences exist between these

locations (Treble and Tallman at review; Treble et aI. in prep.; Treble

and Read 1994). More younger and smaller fish were found to be present

in the side-channels and lakes than in the main channel and the majority

of these fish were not in spawning condition. Figure 6 contains length

at age ptots for two locations. the Middle Channel and Thrasher Channel

which is representative of the side channels and lakes. Growth appears

to differ for the younger year classes but the curves come together at

approximately age nine. These data are all from a singler large mesh
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net and differ coneiderably from data that are collected using variable

mesh nets. Slaney (!974) in de Graaf and Machniak (L977, was quoted as

stating that broad whitefish from land-locked lakes had a faster growth

rate than broad whitefish from the channels of the Mackenzie River.

Slow- and fast-growing forms have also been reported by Russian

ecientists (Berg 1948 in de Graaf and l{achniak 1977).

Broad whitefieh eamplee collected from the 1973 Holmes creek

commercial fishery which also used 139 mm mesh gilÌnets (Percy 1975)

were similar to those from the 1989 to 1993 Middle Channel exploratory

fishery (Treble and Tallman at review) (Table 2).

Weight-Length Relationsbip and Conditiou Factor (K)

üuth (1969), Stein eÈ aI. (1973b), de Graaf and Machniak (1977't,

and Bond (1982) all reported no difference between €rexes for the weight-

length relationship. Muth (1969) reported a slope of 3.41' Stein et al.

(1973b) reported a range in slope of 3.15 to 3.27 and de Graaf and

Machniak (1977) found a elope of 3.155 and an intercept of -5.276.

HoÌ¡rever, Hatfield et aI. (1972) reported that males were heavier than

females and gave a combined slope of 3.008. AIso, Jessop et al. (L973)

reported that for broad whitefish collected from the Rat River on the

wegt eide of the delta, malee were heavier than females with slopes for

the weight-J-ength regreseion of 3.032 and 1.867' respectively.

Females were significantly heavier than males for ten of l-6

samples collected using 139 mm mesh nets during the Middle Channel

exploratory fishery. Males had a slope and intercept that ranged from

2.488 to 3.070 and -3.139 to -5.0L3, respectively, while females had a

slope t,hat, ranged from 2.511 to 2.879 and an intercept that varied

between -3.500 to -4.474 (Treble and Tallman at review).
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Sex Ratio, Age-at-Maturity and Gonadosomatic Index

The ratio of female to male broad whitefish in the Middle channel

was approximately equal during each year the UDC exploratory fishery

operated (Treble and Tallman at review).

Hatfield et al. (1972) found that aII fish greater than 40O mm

were mature (approximately age five to six) ' with only a few mature

individuals as smalÌ as 3OO mm (approximately age three to four). The

youngeet confirmed age-at-maturity for broad whitefieh from the Middle

Channel exploratory fishery was four to five years for males and five to

six years for females, with the majority mature at age eight to nine

(Treble and Tallman at review).

Samplee of mature females from the Middle Channel exploratory

fishery had a mean csI of approximately 15.0 to 20.0 while the GSI for

mature males varied from 0.86 to 1.44.

Mortality and Survival

Using catch-curve analysis on samples collected from the 1989 to

1993 UDC exploratory fishery, Treble and Tallman (at review) found that

the instantaneous mortality rate, annual mortality rate, and survival

rate varied from O.24 to O.44t O.22 to 0.35 and 0.65 to 0.781

respectively. similar data were found for broad whitefish from Barge

Lake, PeeI Channel, Peel River, and the Mackenzie River at Tsiigehtchic

(Treble and Read 1994) (Table 2).

2.4.3 sunmary

Broad whitefish from different l-ocations within the Iower

Mackenzie River appear to vary in certain key characteristics such as

sLze, age, growth and age-at-maturity. For example Tuktoyaktuk

Peninsula and outer delta fish seem to be smaller on average than fish

from the mainstem Mackenzie River (Table L and Figure 6) and fish from

the side channels and lakes within the delta may also be smaller than
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fieh in the main channel. Age-at-maturity seems to vary from a low of
three to four to a high of nine or ten. Mortality does not appear to

vary significantly between locations. Some factors which might

contribute to the differences observed above are: 1) different gear has

been used to collect the samples (e.9., counting fences and different

choice of mesh sizes for the experimental net gangsl¡ 2l broad whitefish

prefer certain environmente over others at different stages in theír

life historyi or 3) there may be different stocks present that tend to

have different age structure, growt,h and maturity rates. How much each

of these factors contributes to the observed differences is difficult to

ascertain at this time.

2.5 BIOLOGTC,A¡. CEAN.AC.IERISTICS OF BROAD I{EITEFISE FROM OTEER I,OCATIONS

2.5.L A¡rdersotr and Coppernitre Rivers, Northwest Territories

Samples were collected from the Anderson River in l-989 and 199O by

Bond and Erickson (1991¡ L992a¡ 1992b). They found lengt,hs ranged from

45 mm to 599 mm in 1989 and 5O m¡n to 622 mm in 199O (Tab1e 3). otolith
ages ranged from 0 to 16 yearE¡ and O to 28 years in 1989 and L990

respectively. Young-of-the-year (0+) and yearling (1+) fish had lengths

ranging from 4O-69 mm and 70-109 mm, respectively. Large juveniles were

300-429 mm and €rpawnera vrere greater than 429 mm. The growth rate for

these fish is less than that for the Mackenzie River at Tsiigehtchic

(Figure 7). The minimum age-at-maturity for males was nine in 1989 and

16 in 1990 and 13 years for females in both years. These ages-at-

maturity are considerably higher than those for the Mackenzie River

samples given in TabÌe 1 as well as for other locations summarized in

Table 3. Slope and intercept of the weight-length regression line
varied between years, 3.150 and -5.326, respectively, in 1989 and 3.249

and -5.578, in 1990. Seventy percent and 538 of the 1989 and l-990

samples, respectively, were female. Mean GSI for females ranged from

5.28 to 12.57 and from 2.O7 Lo 11.08 in 1989 and 1990, respectively.
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Mean cSI for males was 1.O2 to 1.7 in 1989 and 0.88 to L.3O in l-990.

Muth (1969) sampled broad whitefish from the Coppermine River in

1956, 1957, and 1961 and found scale ages ranged from four to 1-8 years.

Coppermine fish were older at a given length than Mackenzie River fish

(Figure 7) and Muth (1969) suggested it may be due to environmental

factors such as water temperature and food availability. Also, another

factor that affects growth and age-at-maturity that could be considered

here ie fiehing pressure. The population(B) of the Mackenzie River may

have been more heavily exploited than the Coppermine population. There

were no differences between sexes in the weight-Iength relationship.

2.5.2 ÀIaskan Rivers

Griffiths et al. (L992) reported an otolith age range of O to L2

years for broad whitefish from Prudhoe Bay. These samples exhibited

increased growth to age four years (approximately 250 mm) and decreased

growth after age four, eimilar to the pattern found in two studies of

broad whitefish from the Mackenzie River (Bond 1982) and Chang-Kue and

Jessop (1992).

Five rivere in Alaska were etudied by Alt. (r.9761. These broad

whitefish could be split into two groups with similar biologicaÌ

characteristics baged on location and length of growing season. The

Porcupine, Minto Flats, and Holitna Rivers of central Alaska were in one

group and the fmuruk and Sagavanirktok Rivers of northern Alaska were in

the second (Table 3). AIt (1976) suggests that despite having simil-ar

growth curvesr fish in these tvro groups are likely from different stocks

because the salinity levels found in the Bering, Chukchi, and Beaufort

Seas acts as a barrier to broad whitefish from the four river systems;

at least two genetic stocks could exist in each of the two groups. In

Figure 7 the Porcupine River represents the faster growing group and the

Sagavanirktok River represents the slower growing group.

Alt and KogI (1973) sampled the Colville River and CoIviIle River
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Delta areas. Fork lengthe for eamples from the delta ranged from 105 mm

to 630 mm with a mean of 375 mm (379 were spawners). Samples from

upstream on the river had a length ranging from 335 mm to 670 mm and a

mean of 530 mm (86t spawners). Ages ranged from O to 15 years, with

maturity reached at age seven or eight. Growth was considered to be

elow with a mean length of 390 mm at age eight years. Broad whitefish

have been harvested commercially from the delta since 1950. The mean

length and weight for the commercial catch (127 mm (5") mesh gillnet) is

550 mm and 2300 g, respectively.

2.5.3 Russian Rivers

Popov (1976) reported scale ages ranging from O to 13 years with

an age-at-maturity of seven to eight years for broad whitefish from the

Tanama River, a tributary of the Yenieey (Table 3). Fish aged six and

seven years (397 mm to 448 mm) dominated the commerciaÌ catch.

The lower Ob River region resembles the lower Mackenzie River

region in that they are both very complex wit.h several interconnecting

rivers and channele with the potential of producing several different

stocks. Broad whitefish from the lower ob River Basin had scale ages

ranging from three to 13 years, fork lengths ranging from 373 mm to 496

m¡n and a weight range of 520 g to 2O2O g (Prasolov 1989) (Table 3). The

majority of Kharbey River spavrners were aged seven to nine years with

the youngest recorded mature at age four. Further south in the Manya

River a gradually increasing age range was observed for spawners. In

1978 t,he majority of spawners were aged three to six and in 1983 the

majority were aged six to eight. Despite differences in age-at-maturity

between rivers in the lower ob River region the spawning populations of

different tributaries had a similar age structure and Prasolov (L989)

concluded that the existence of different stocks within the system could

not be shown.

Broad whitefish of the Mackenzie River compared weII with fish
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from some Russian rivers for growth to age seven (Muth 1969). Hatfield
et aI. (L972) and Stein et al. (1973b) reported a growth rate for broad

whitefish from the Mackenzie River that was einilar to that reported for

several Russian rivers including the Kollrma River (Berg 1949 in Stein et

al. 1973b) in Siberia.

2.6 ¡IÍETEODS USED FOR TEE ¡'IIDDLE CEANNEL BIOLOCICAL SA¡ÍPLE

Biological parameters of importance to fisheries managers include

aLze, ê9ê, and maturity distributionsi gonadosomatic indexi }ength-

weight relationship; condition factor; and length-age relationship.

These analyses were performed on the L984 to 1989 dataset (Appendix A)

discussed previously.

2.6.L Sanpling llethods

Mr. BiIIy Day, an Inuvik fish harvester under contract to DFO,

used 139 mm mesh gillnets to catch the fish samples analyzed here. All

samples were collected in the falI from approximately the same location

on the Midd1e Channel, near Horseshoe Bend (Fig. 3). In 1984, samples

were collected at four different intervals over three months (early

September, mid September, mid October, and early November). glhole fish

were shipped south to Dr. Reist'e lab in Winnipeg for data collection

and tissue sampling. Detailed fish processing and data collection

methods are described in Reist (L987).

Sample codes and collection dates are given in Table 4. The

collection dateg for L984-5-1 and 1984-6-1 were similar to the

collection dates for samples from other years so they were combined (to

provide a larger sample) for use in the between-year comparative

analysis. More specific collection dates for the 1987 and 1989 samples

were not available.
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Table 4. Sample code, sampling date and sample size for broad whitefish
collected from the Middle çþannel, Mackenzie River Delta, 1984 to 1989.

Sample
Code

Sampling Date Sample Size

MalelFemalelTotal
1984-5-1 early September 30 27 57

L984-6-1 middle of September 17 18 35

1984-7-l middle of October 20 6 26

1984-8-1 November 7 to 71 2L 30 51

1985-38-1 middle of September 14 21 35

1986-69-1 September 20to26 29 21 50

L987-84-1 fall 644s0
1988-49-1 September 22 L9 t1' 30

L988-49-Z October 5 6410
1988-49-3 October 10 6410
1989-36-1 fall 31, t9 50
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2.6.2 Biological Methods

Round weight was recorded to the nearest gram and fork length to

the nearest millimetre. Sex and maturity (the degree of gonad

development) !,rere determined and gonad weight was measured to the

nearest 0.1 g. Scales and pelvic fin rays were removed for aging

PurpoereE .

Tabte 5. Maturity code and criteria used for 1984 to l9A7 broad
whitefish samples (Reist 1987).

(. ) - miseing value, i.e. datum not collected
OO - too young to be sexed
01 - iumature (virgin) female, granular ovaries, membrane firm
02 - resting female, ovaries 40-508 of body cavity, membrane

thin and loose, healed from spawning
03 - mature female, current-year apawner with ovaries filling

body cavity, eggs not loose
04 - ripe fenale, eggs ful}-eLze and loose, expelled by slight

pressure
05 - spent fenale, ovaries ruptured and flaccid, some eggs

retained in body cavity
06 - immature male, testes long, thin and firm
O7 - resting male, testes tubular, healed from spawning, mottled

and purplieh in colour
OB - mature nale, testes large, lobate, white to purplish with

fluid centres
09 - ripe male, testes full size, white and lobate, milt

expelled by elight pressure
10 - spent male, testes flaccid, violet-pink, blood vessels

visible

Maturity codee were used, along with the GSI, to classify the

maturity state of the broad whit,efish samples. Table 5 contains the

code used for the L984 to 1987 samples only (Reist 1987). The lab

switched codes in 1988 and there were inconsistencies between the

maturity code and the GSI data which resulted in some uncertainty as to

whether the code had been properly assigned for the 1988 and 1989

samples. The gonad weight and GSI data indicated that aLl of the 1988

and 1989 data were current-year spawners. Therefore, the mean GSI has

been calculated but no data using the maturity code have been presented

for these years.
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After becoming familiar and confident with scale, fin-ray and

otolith aging methodology, age data from these structures were compared

for 1O0 broad whitefish (Treble and Reist l-993). The pelvic fin-ray age

range for these samples was three to 17 years. Scales were found to

conaistently underestimate the age of fish older than six years. The

mean scale age (7.84 years) differed significantly from the mean fin-ray

and otolith ages (9.80 and 8.91 respectively).

Fin rays erere more readily available for the 1984 to 1989 samples

and are the age etructure of choice for monitoring commercial fisheries

at this time. Therefore, the pelvic fin-ray was the age structure

chosen for use in this study.

The first three fin-rays v¡ere removed close to the body. They

were dipped in epoxy resin and after the epoxy had hardened

(approximately 24 hours) thin sections measuring O.40 mm and O.50 mm

were cut using a low epeed saw with a diamond tipped blade. Sections

vrere mounted on glass microscope slides using a clear mounting medium

and covered with plastic cover slips. A compound microscope with a dark

field condenser and transmitted light was used to magnify the sections.

Annuli appeared as dark bands (opaque) between white (translucent)

growth zonesr.

An annulus is a feature laid down on hard parts (bones, scales and

otolitbs) on an annual basis as a result of a slowing of the growth rate

brought on by factors such as cold winter temperatures (Jearld 1983).

For broad whitefish of the Mackenzie River, Bond and Erickson (L982)

noted that the previous years' annulus had not been laid down or was not

visÍble until the middle of July and therefore they credited fish caught

in June and early JuIy with an additionaL annul-us.

2.6.3 Dataset Preparation

The Statistical Analysis System (SAS) on a VAX mainframe computer

was used to analyze the data and graphics and tables were created using
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a personal computer.

The age data, determined as above, were added to the original
dataset available from Ðr. J. Reist. Condition factor and (cSI) vrere

calculated and appended to the dataset using the SAS (see formulae

below¡. Plote of length vs. age, weight vs. age, weight vs. length were

produced for each set of eamples and were examined for outlying or

erroneous data pointe. Errors aue to incorrect data entry hrere

corrected and extreme outliers discarded as bad data before the analyses

were performed.

Summary tables containing age and length class data were produced

using programs developed by DaIe Mccowan of the Ðepartment of Fisheries

and Oceans Freehwater Inetitute, 9Íinnipeg, Manitoba and can be found in

Appendix B (Tables 1 to 20).

2.7 RESI'LTS ÀND DTSCUSSION

2.7.L Comparison of llale and Female Broad l{hitefish

There vrere no eignificant differences in mean age for any samples

(two eample t-testr q=0.05) or for all eamplee combined (Table 6). The

October 1984 sanple (1984-7-1) and the 1988 sample were the only samples

that ghowed a eignificant, difference in length between sexes, P=O.O012

and P=0.0462, respectively (Table 7). However, the post-hoc power tests
(the probability of rejecting the null hypothesis when in fact it is

false) vrere very poor for both age and length analyses, likely a result
of small sample sizes, therefore we can not fully trust these results.

None of the Kolmogorov-Smirnov (K-S) tests for equality of
distribution of ages between male and female broad whitefish were

significant (Table 8) and only the october 1984 sample was significant
(P=0.0425, for the comparison of length distributions (Tabte 9).

The weight-length relationships for male and female broad

whitefish were tested using analysis of covariance (lable 10). The

early September sample (1984-5-1) showed a significant difference
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whitefish. A positive mean difference indicates females are older than males.

Sample
Code

Degrees of P-value
Freedom

Mean Post-Hoc
Difference (yrs) Power (Vo)

1984-5-1 18 0.2974 L.63 18

1984-6-1 31 0.t692 7.27 28

L984-7-7 24 0.8854 -0.L8 3

1984-8-1 4s 0.8435 0.L7 4

L985-38-1 L7.7 0.L346 L.50 ,&

1986-69-1 48 0.8768 -0.L5 3

L987-84-L 47 0.3450 -L.26 17

1988-49-all 48 0.9L72 0.11 tL
1989-36-1 47 0.9766 0.02 3

All Samples 357 0.3723 0.28 L4

Table 6. Two sample t-tests (cC0.05) of mean age for male and female broad

È Sample variance wae not equal so powsr
analysis was not canied out.

Table 7. Two sample t-tests (t(=0.05) of mean length for male and female broad
whitefish. A positive mean difference indicates females are larger than males.

r Significant result, mean lengths are ditferent
** Sample variance was not equal ao power
analysis wae not caried out.

Sample
Code

Degrees of P-value
Freedom

Mean Post-Hoc
Difference (mm) Power (Vo)

1984-s-1 52 0.7299 2.4s s
1984-6-1 28 0.4805 -8.00 10

1984-7-1, 20 0.0012* -32.84 ¡r*

1984-8-1 23 0.1921 72.6s 22

1985-38-1 32 0.3666 7.43 17

1986-69-1 45 0.2727 -7.49 17

1987-84-1, 33 0.2637 13.83 17

1988-49-all 46 0.0462* -76.97 51

1989-36-1 48 0.1897 -8.23 25

All Samples 343 0.7802 -0.80 4
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Table 8. Kolnogorov-smirnov tests of equal distribution (c<:6.65) for ages

between male and female broad whitefish sampled.

Table 9. Kolmogorov-smirnov tests of equal distribution (a:9.95) for length

between male and female broad whitefish sampled.

Sample
Code

Sample Size
Male, Female

D Statistic P-value

L984-5-L t2,8 0.4583 0.2656

1984-6-1 t6,17 0.2680 0.59æ

1984-7-L ?ß,6 0.3667 0.5642

19844-1 L9,?ß 0.2594 0.4315

1984-all 67,59 0.LL2r 0.8256

1985-38-1 L4,21 0.4048 0.Ln5

1986-69-1 29,21 0.L445 0.9611

L987-84-t 6,43 0.2868 0.7793

198849-all 3t,19 0.L273 0.9910

1989-36-1 31,18 0.2007 0.7486

Sample
Code

Sample Size
Male, Female

D Statistic P-value

198+5-1 29,25 0.1310 0.9753

198+6-1 15,15 0.2667 0.6604

198+7-1 17,5 0.7059 0.0425*

198+8-1 12,13 0.43s9 0.1866

1984-all 73,58 0.0909 0.9s21

1985-3&1

1986.6$,1

1987-8+1

13,21

27,20

5,30

0.2527

o.2222
0.4333

0.6841

o.6217

0.3968

1988-49-all 30,18 0.3333 0.1641

1989-3G,1 0.2122 0.663631 ,19
. Slgnílca[t Bult bn€th lnqsndr dtñtr
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Table 10. Analysis of covariance for the weight-length relationship between

male and female broad whitefish (¿:0.05).

Sample
Code

Sample Homogeneity of Slope
Size P-value

Ancova
P-value

Common Estimate
Slope Male-Female

t984-5-t 54 0.9870 0.0135* 2.82 -0.056

t9844-r 30 0.8656 0.0603 3.30 4.062

L984-7-L 22 0.058E 0.2206 254 -0.04E

1984-8-1 2s 0.6610 0.3260 2.00 -0.0s0

L984-all L3L 0.8553 0.0087* 2.74 -0.0L9

1985-38-1 34 0.7647 0.s962 3.15 4.022

1986-69-1 47 0.3942 0.3188 3.24 4.029

1987-84-1 35 0.4460 0.1023 2.6t 0.076

1988-49-all 48 0.2188 0.2370 2.40 -0.049

1989-36-1 50 0.3164 0.0006* 2.45 -0.081

* Signifcant reault, eexes difbr.
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between the sexes (P=0.0135), and contributed to the significant P-val-ue

(0.0087) for the 1984 sample combined. The 1989 sample was also

significantly different (P=0.0006). The estimated difference in
population means of weight adjusted for length using analysis of

covariance between male and female fish showed that females were larger
than males for all but one sample (1987). There may be differences in

the weight-lengt,h relationship between sexes at this time of year

because female gonads become considerably larger and heavier than the

male gonads as spawning time approaches.

Given that previous researchere have observed no sex differences

in }ength-frequency distributions (Hatfield et al. 1972; Bond 1982r,

mean length-at-age (de Graaf and Machniak L977 ¡ and the weight-length

relationship (Muth 1969; Stein et aI. J-973b¡ de Graaf and Machniak 19??;

and Bond 1982), it is concluded that the dífferences noted here are

minimal and these data could be combined for further analysis despite

the above sígnificant results.

2.7 .2 Sex Ratio

The ratio of female to male broad whitefish in any given sample

provides information on the distribution of sexes within a poputation at

the time the sample was collected, if sampling was done in a random

manner. The sex ratio may vary from population to population and

fluctuations in the ratio within a population over time may indicate
changes in sex-specific mortality rates which could affect overall
population numbers in the future. However, the applicability of this
statistic for discerning the presence or absence of discrete stocks in
this instance is questionable given the dynamic nature of broad

whitefish movements. The data are presented below for informational
purposes only.

Sex ratios for the 1984 temporal series are plotted in Figure 8a.

The ratio was near 1.O for the September sample, dropped to below one
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for the October sample and rose above one for the early November sample.

These data seem to support the observation that the sexes are evenly

distributed prior to the spawning migration and then in late falt they

segregate for the run to and from upstream spawning grounds. Depending

on when the eamples are collected, females or males would dominate t.he

catch. However, these data are not sufficient to substantiate this

characteristic of the life history. The eample sizes are small and v¡ere

collected over a very short time period, therefore this information

should be used cautÍously.

The sex ratio (female/male) fluctuates around 1.0 (50t male and

508 female) for aII but the 1987 sample (Fig. 8b). The ratio was very

high in this year (7.33) because it was comprised almost entirely of

female broad whitefish. Thie may not be due to any gear or sample

selectivity but could represent the true situation at the time the

sample was collected as broad whitefish are known to partition their

movements during the spawning migration on the basis of sex.

2.7.3 Maturity Frequency, Gonadosomatic Index and Age-at-Maturity

fn the 1984 temporal series, female broad whitefish appear to
ripen before males (FiS. 9a). In the November sample the majority of
femal-es are epent, while the majority of males are still ripe. This

progression from mature to spent over the two months which sampling

occurred was to be expected given what we know of broad whitefish
biology.

The GSI was calculated to provide a more quantit,ative assessment

of the degree of sexual development. The following formula from Snyder

(L983) vras used: GSI = gonad weight (9) * 100/round weight (S). The

mean GSI for spawners, non-spar4rners and spent fish was calculated

separateì-y for females (Fig. 10) and males (Fig. 11). Gonadosomatic

index values for fish collected from the Mackenzie River prior to
spawning have not been reported previously. Therefore, the values
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reported here can be used to complement those reported by Bond (j-982)

for male and female broad whitefish sampled from Tuktoyaktuk Harbour

during their JuIy to September sampling program.

Figure 10a shows how the mean GSI for female spawners increased

within the season from 15.10 for early September to 2J-.82 for early

November while Figure l1a shows the mean GSI for males fluctuated from a

low of 1.OO to a high of 1.42. Egg ma6s likely increased more rapidly

than sperm mass so the above trends were to be expected. For the male

broad whitefish there r¡ras one non-spar.rner in the October sample and four

in the November sample with mean GSfs of approximately 0.20. Two spent

males in the November sample had a mean cSI of 0.69.

In L985 the majority of males and females htere ripe with a few

spent males whose mean cSI was L.O4 (Fig. 9b and 1Lb). Bond (L982)

found that the mean GsI for immature and spent male broad whitefish uras

0.1 and the mean GsI for mature males was 1.O. Therefore, there may

have been an error in the coding of these samples. There may have been

some confusion between the reeting and spent classifications in the

maturity coding for this 1985 sample. They may in fact be resting fish

(mature fish that will not spawn in the current year).

The 1987 sample is almost entirely females (fig. 9b) and the mean

GSI for the majority of this sample is very low, confirming that they

are spent fish (Fig. LOb). An exact collection date was not available

for these data (Table 4) and the fact that they compare more favourabJ-y

with the November 1984 sample (Fig. 9a and 10a) than with the other

September samples suggests they may have been collected in late October

or early November.

The maturity code data presented here are not a reliable tool for
predicting the presence or absence of discrete stocks given the

inconsistency and uncertainty in the time of data collection and the

inconsistency between maturity codes and GSI.

The GSI for female spawners in the between-year comparison ranged
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from 15.01 to L9.72 (Fig. lOb). The high standard deviation associated

with the 1987 mean ie }ikely due to the emall sample size. Mean cSI for
non-spavrners and spent females was less than 2.60. For male spawners

the mean cSI ranged from 1.03 to 1.35 (FiS. 11b). Four of the six

samples in 1987 were classified as spent males and had a mean GSf of

0.53. Unlike the 1985 sample this value rÁras much loqrer than the value

for spawning males and is more similar to the November 1984 value for
spent males. The variability observed in the mean GSI for spawners

could be due to: 1) year-to-year variability in sampling time; 2) year-

to-year variability in environmental factors that influence the onset of

maturity; or 3) variability in maturity rates of different broad

whitefish stocks that may be located in this area at the time of

sampling.

Age-at-maÈurity can be used as one of the indicators of stock

differences and may also be used to monitor the effects of mortality due

to environmental and/or fishing pressures. Of all the samples examined

from 1984 to 1989, the youngest mature male was five years old and all
males aged 1O or older were mature (Àppendix B, Tables 1 to J.0). No

females younger than age seven years r¡rere caught and they were aII
mature. There r.ras one L4 year old female classified as immature that

may in fact have been resting, but, most females aged l-0 or ol-der were

mature (Appendix B, Tables 1 to 1O). No patt,erns or trends in age-at-

maturity were discernable from these samples.

2.7.5 Mean Age and Age-Freguency Distribution
Analysis of variance was used to test for differences in mean age

between years (1984-L989), and between times within l-984.

Mean ages for the 1984 temporal series fluctuated around L2 years

(FiS. 12a). The mean for the October sample (13.31 years) vras greater

than that for the other time periods. However, the difference v¡as not

significant (P=0.0679, (Tabte 11). There was variability in the
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Table L1. Analysis of variance statistics for age and length (4=0.05).

Table L2. Coetricient of variation for age and length distributions.

L¡cation Variable

Codes

Degrees of Type Itr SS

Freedom F-value

P-value Normality Test

P-value

1984-5 to 8 Age 3 2.44 0.0679 0.0378'

I-engh 3 1.49 o.2?Ã8 0.0912

1984 to 1989 fue 5 1.91 0.09æ 0.00011

Iængh 5 6.55 0.0001+ 0.3143

' Signifiat rcsult

Within-L984

Early Sept, Mid Sept. Mid Oct, Nov.7 to 11

Between-years

1984 1985 1986 1987 1988 1989

fue 0.266 0.275 0.203 0.243 0.238 0.188 0.27ó 0.246 0.294 0.195

Længth 0.051 0.0ó0 0.065 0.048 0.055 0.047 0.M7 0.050 0.059 0.044

s6



distribution of ages over the sampling period (Fig. 13). the

coefficient of variation (CV=standard deviation/mean) ranged from .203

to .266 (Table 12). None of the samples vrere normally distributed
P=0.0378 (Table 11), for example the positive skewness of the November

sample was guite noticeable (Fig. 13).

For l-984-1989 ages ranged from five to 2O years with the modal age

fluctuating from eight to 14 years (F.iS. J-4r. Age-freguency

distributions were not normally distributed for the between-year samples

either (P=O.0001-) (Table Li-). There are shifts in age distribution to
younger year classes for J-9861 1987 and 1989 and fish greater than l-7

years are present from L984 to 1988 but not 1989 (Fig. 14). The mean

ages vrere not eignificant.ly different, between-years (P=0.O920) (Fig.

I2b) (Table 8) and the CV varied from .188 to .294 (Tabte 1-2).

There is variability in age distributions within and between years

that may not be entirely explained by small sample size. There could be

more than one homogeneous stock, or broad whitefish movements into

and/or through the sampling area could be structured according to age.

2.7.6 Mean Length and Lengrth-Freguency Distribution

Analysis of variance v¡as used to test for differences in mean

Iength between years (1984-1989), and between times within 1984.

Unlike age, the lengths \¡rere normally distributed for the within-
year temporal series (Tabte 11). Mean length was approximately 5OO mm

(Fig. 15a) and analysis of variance r^¡as not signif icant (P=0.22O8't

(Table 11-). Lengths fell between 436 mm and 573 nun and the modal range

was again 463 mm to 512 mm. Although the mode did vary somewhat there

vras no noticeable trend over time (Fig. 16) and the CV. was much lower

than that for age, ranging from.048 to.065 (Table J-2).

Mean length varied from a high of 505.9 mm in 1987 to a low of
482.77 in L988 (FiS. 15b) with no observed trend over time but the

analysis of variance showed that at least one mean was significantly
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different (P=0.0001) (Table 11). Fishers Least Significant Difference

(LSD) multiple-comparison procedure showed that 1984 and L987 were

similar but different from the other years. Length-frequency

distributions were normally distributed between years (Tab1e 11).

Lengths ranged from 418 mm to 574 mm and modal lengths varied between

463 mm and 512 nn (Figure I7l. There was some evidence of heterogeneity

in the length-frequency distributions between years, although it was not

as marked as it was for the age distributions. The CV was small with

values ranging from.044 to.O59 (Table 12). The selectivity of a

single mesh net might reduce observed differences in length-frequency

distributione which could be caused by influxes of different stocks or

different size classes of a single stock as was discussed above for age.

2.7.7 Length-at-Age

Growth curves of length plotted against age were produced but no

comparative analyses rrrere performed. It was difficult to interpret

these data because small sample sizes for each age class result in a

highly variable, uneven growth pattern. However, there does not appear

to be significant differences in the age at length curves for the

segment of the population(s) sampled using 139 mm gillnets for the 1984

temporal series (FiS. 18) or for 1984 to 1989 (FiS. 19).

2.7.8 Weight-Lengtb Regression and Condition Factor (K)

Weight-Iength regression analysis and Fulton's K were used to

evaluate fish condition. The weight-Iength relationship was described

by the equation logr' W = a + b(Iog.,O L) where !.l=weight (g), L=fork

length (mm) a - y-intercept and b=slope of the regression line.

Fulton's K, a condition factor, was calculated using the formula:

K = weight (S)r.105 /length3 (rrun) (Anderson and Gutreuter 1983). cone

(1989) suggests that using estimates of the weight-Iength regression

parameters is a better method for evaluating fish condition. However,
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Fulton'e condition factor (K) has been calculated and can be found in
both the age and length class tablee located in Appendix A. Analysis of

covariance r^ras used to compare the slopes of the weight-length

regreeeion Iines between times within 1984 and between years.

Tables 13 and 14 contain the weight.-length regression estimates

for slope and intercept, t2, tot"l degrees of freedom (sample size (n)-

1), F statistic, and P-value for each group of samples.

There v¡as a trend in the slope (downwards from the September

sample on) and intercepts (upwards from the September sample on) for the

L984 temporal seriee (Table 13). Slope varied between 3.22 in mid

September and 2.15 in November; while the intercept varied between

-5.43 in mid September and -2.54 in November. The r2 ranged from 0.44

to O.84. However, analysis of covariance showed no significant

difference in slopes (P=0.1839) (Table J-5). The slope of the weight-

Iength relationship will change during transition periods such as from

spawning condition to non-spawning condition. Although this change was

not significant it was reflected in the 1984 temporal series.

Differences were observed in the 1984 to 1989 between-year

comparison for the weight-Iength relationship (Tab1e 14). Slope and

intercept varied between 3.O2 and 3.19 and -4.88 to -5.30, respectively,

for 1984 to 1986. For 1988 and 1989 slope and intercept changed to

approximately 2.30 and -2.9O, respectively. There was a significant

difference in the analysis of covariance between years (P=0.0477) (Tabl-e

15). Estimates for pair-wise combinat.ions of all years showed the

following similarities and differences; 1985, 7986, and l-988 were

similar; 1988 and 1989 were similar but L989 was differenL from 1985 and

1986; 1984 and L987 were different from all- years and from each other.

The weight-lengÈh relationship is so dependent on external factors such

as environmental conditions that it is not a reliable indicator of stock

differences. For example the slope of the weight-length relationship
for a stock may be high one year as a result of a very good growing
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Table 13. Parameters for the weightJength relationship for the within-1984
temporal series (r< :0.05).

Year Time of Year Slope Intercept R-Square Total DF F-value

Early September ?-852 t57.202

Mid September -5.426 0.822 29

Table 14. Parameters for the weight-length relationship for the between-year
comparison ({:0.05).

19E4 Mid October 2395 -3.176 0.842 2L L6.239 0.0001

L984 Nov.7-11 2.75t -L542 0.435 24 77.724 0.0003

Year Slope Intercept R-square Total DF F-value P-value

1984 3.021 -4.880 0.786 83 300.798 0.0001

1985 3.191 -5.313 0.633 33 55.163 0.000i

1987 2.506 -3.532 0.646 34 60.287 0.0001

1988 2.282 -2.853 0.s27 47 51.333 0.0001

i989 2.286 -2.8s0 0.s99 49 7\.s75 0.0001
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Table 15. Analysis of covariance statistics for the weight-length relationship

(d:0.05).

Oì
ol

[,ocation

Codes

1984-5 ro I

Sample

Size

1984 to 1989

* Significant result

Homogeneity of Slope

p-value

t3l

298

0.0930

0.04t7*

Ancova

p-value

Common

Slope

0.1839

0.0001*

2.76

2.75



season but the following year it may be much lower depending on the

temperature, food availability, etc. The differences observed here

between 1984 and L989 likely reflect differences in growing season

and/or differences in t,he st,ate of readiness for spawning rather than

differences in stock characteristics.

Fulton's condition factor ranged from an average of 1.5 to 1.71

for 1984 to L989 and from 1.50 to 1.57 for the 1984 temporal series

(Appendix B, Tables 11 to 20).

2.8 SI'I,ÍMARY AND CONCLUSIONS

Information from the literature presented earlier in this chapter

illustrates how the parameters of age, Iength, age-at-maturity and

growth can vary for broad whitefish from different river systems. These

differences may be attributable to a combination of genetic and

environmental factors as suggested by AIt (1976) and possibly human

factors such as harvesting rates. The lower Mackenzie River region is

very complex with the potential to support eeveral distinct populations

of one or more life history types. If environmental conditions are

assumed to be similar for all anadromous broad whitefish of the lower

Mackenzie River region then differences in the above biological
parameters between locations may indicate the existence of separate

stocks. An examination of the literature does show differences between

Iocations but inconsistency in the aging structure used, gear type,

sampling period and sample sizes makes it difficult to make any definite

conclusions.

The samples examined here were collected with other purposes in

mind using a single-sized gillnet mesh (139 mm) that selects onl-y large

mature fish. Most fisheries science methods require a representative

cross section of all age and size classes in order to make comparisons

between stocks or predictions as to the state or condition of a stock.

Also, smal] sample sizes may have affected the reliability of the data.
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Therefore, the null hypothesis presented earlier, (within the biological
parameters exanined, there are no between-year or within-year biological
differences in fish captured at the Middle Channel location), cannot be

accepted or rejected given the data limitations. The data do show

variability within and between years for some analyses, particularty the

Iength- and age-frequency plots. Mean age and length were relatively

stable at 12 yrs and 500 mm, respectively, but the modal age and length

ranged between eight and 14 yrs, and 463 and 512 mm, respectively.
There is no particular trend to these data but they are quite variable
from year to year. Similar variability in age and length distributions

were observed by Treble et al. (in prep. ), but whether or not this
variability is due to genetic variation between distinct, stocks is not

certain.

The management of broad whitefish on a stock-by-stock basis is not

possible at this time. We have data that suggest distinct stocks of
anadromous broad whitefish exist but these dat.a are not conclusive.

Therefore, broad whitefish harvest levels should be monitored closely
and appropriate measures taken to collect biotogical data on a regular

basis. Fishery managers would be advised to consider an adaptive

management approach (this is discussed further in Chapter IV), but in
order to increase their understanding of the system and improve

management policies they are also encouraged to support research to
determine if more than one anadromous stock exists and to ansr,¡er

questions such as: Are there also riverine stocks? I,lhat is the

difference between the lake form "Iake-fish,' and the anadromous form?

What role if any do Del-ta lakes, ponds and side-channels play in broad

whitef ish life-history?

68



Chapter fII
COMMERCTAI. AND SITBSISTENCE EARVESTS: PAST AND PRESEtflI

3 .1 TIflTRODUCTIO}I

The lower Mackenzie River region supports important subsistence

and commercial fisheries for anadromous broad whitefish. These

fisheries consist of three types: export commercial (fish produced for

sale outside the region), local commercial (fish produced for local

sale), and subsistence (fish produced for community use). Subsistence

fishing is defined as non-commercial fishing for the purposes of local

food use by the harvesters, their families and community (Berkes 1988;

l-990). Subsistence fishing can furt,her be divided into non-Iicensed

fishing by Aboriginal people and licensed fishing by non-Aboriginal

people.

Fisheries are carried out primarily by Aboriginal peoples:

lnuvialuit, Dene, and Metis who live in the communíties of Tuktoyaktuk,

fnuvik, Aklavik, Fort McPherson, Tsiigehtchic, and Fort Good Hope (FiS.

L). These people consider fishing a cultural tradition and not just an

economic activity. Commercial and subsistence fishing activities are

closely related since they are often conducted by the same people at the

same time. Fishing begins in the spring once flood waters recede, and

intensifies during the fall and early winter when the broad whitefish

are gathering in pre-spawning aggregations, and migrating to spawning

sites. Portions of a given catch may either be sold commerciali-y or

used for subsistence (Bodaly et aI. 1989).

Export commercial fisheries have been attempted in the Mackenzie

River Delta in the past without success. the high cost of producing and

transporting fish to southern markets and the difficulty in keeping fish

fresh were key problems for commercial ventures and broad whitefish was

unable to compete successfulty with lake whitefish produced nearer to
southern markets (Davies et aL. 7987; Anderson 1-995). OnIy a

combination fishery, subsistence/local commercial, occurred in the
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Mackenzie River Delta from 1972 to 1989 at which time an exploratory

fishery was initiated.

Several agencies including the RCMP, Government of the NI¿íT

Department of Economic Development and Tourism and the Department of

Renewable Resources, as weII as the federal Department of Fisheries and

Oceans (DFO) have reported or collected commercial and subsistence

harvest statistics for the Nf{T. However, comprehensive records are not

available for some years and harvests have gone unreported (Yaremchuk et

aI. 1989). In 1988 the Department of Fisheries and oceans established a

computerized commercial fisheries statistics reporting system to provide

annual harvest reports. These reports provide data on commerciaÌ

harvest sales and exploratory fisheries by management area and water

body for the entire NWT. Local commercial sales data for the Mackenzie

River Delta, Region I, are collect.ed using an annual survey sent to all

commercially licensed fish harvesters.

Subsistence harvest monitoring programs have been developed by

Aboriginal groups as part of the recent comprehensive land claim

settlements. The Inuvialuit program began in July 1986, the Gwich'in

program in Àugust 1995 and the Sahtu program will be established soon.

AII hunters, trappers and fish harvesters who reside in the Inuvialuit

Settl-ement Region (ISR) are interviewed on a monthly basis by community

monitors. There may be slight differences in organization and data

collection between each land claim group but essentially the location

and numbers of species harvest,ed are recorded on a regular basis. The

data can be used by fish and wildlife managers, and provide evidence as

to the value of these natural resources to the people in the

communities.

The purpose of this chapter as stated in Chapter f, Objective 2

to compare and examine for trends t,he past subsistence and commercial

harvest levels and to estimate the present harvest of broad whitefish

the lower Mackenzie River region. Past and present commercial and
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subsistence fisheries will be reviewed below and broad whitefish harvest

levels estimated where necessary. The Department of Fisheries and

oceans uses the government fiscal year, April l- to March 31, for

reporting annual harvests and setting quotas while the Inuvialuit

Harvest Monitoring Program uses a calendar year. Because very little

fishing occurs during the months of January, February and March in this

region (Fabijan 1991a; 1991b; 1991c) these trtro reporting formats are

directly comparable.

3.2 A EISTORy OF FISEERIES IN TEE LOWER I{ACKENZIE RMR R-EGIOI,¡

3.2.L Coq¡nercial Fisheries

A chronology of commercial fishing and exploratory or test fishing

ventures is given in Figure 20. Barlishen and Webber (J-973) and Davies

et aI. (1987) reviewed the history of commercial fishing in the Mackenzie

Delta and noted that the Anglican and Roman Catholic Missions and the

Royal Canadian Mounted Police (RCMP) were the first groups to purchase

fish from Native and Inuvialuit fish harvesters. These groups also

hired fish harvesters to catch fish for them. SubsisÈence fishing

occurred during the sumner and winter at hunting and trapping camps

located on lakes outside the delta (Hunter 1975), and in L950 a Ft.

McPherson trader used a ski-plane to commercially fish some of these

outJ-ying lakes (Bissett 1967).

fn 1960 the Department of Northern Affairs and National Resources

(DNANR) set up fisheries at Aklavik, Kittigazuit, and the mouth of the

PeeI River. Poor equipment and lack of storage and freezing space ended

the fishery shortly after it was begun (Barlishen and l,iebber ]-973). In

1963 and 1964, the Department of Indian Affairs and Northern Development

(DIAND) established a small whitefish and inconnu fishery at Holmes

Creek, about L95 km north of Inuvik on the East Channel (Bissett 1967;

Barlishen and Webber 1973). Approximately 9,000 kg of dressed fish,

mostly whitefish (broad and lake whitefish), were harvested in 1963.
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Ho$teverr high costs and a poor local market resulted in its termination
following the 1964 surnmer harvest and a smal} winter fishery (Barlishen

and Webber 1973). Also ín 1964 a request by the Mclnnis Fish Co. for a

Iicence for 455,OOO kgz of fieh was denied by the DFO on the grounds

that the resources ehould be reserved for subsistence use or for
commercial development for the benefit of local people (Barlishen and

Webber 1973).

In L965 and 1966 the Menzies Fish Co. of Edmonton hired Ìocal fish
harvesters and operated a commercial whitefish fishery out of Inuvik
(Bissett 1967; Barlishen and VÌebber 1973). That year, 9,000 kg of
whitefieh were harvested. Technical and mechanical problems combined to
discourage the company from returning after the L966 season (Barlishen

and !{ebber 1973).

From L967 to 1971 there were no attempts made to fish commercially

for export and by 1972 the Government of the Northwest Territories
(GNWT) had decided t,o emphasize domestic fiehing and local commercial

fishing only. The Holmes Creek fishery was re-opened in 1972 with the

intent of supplying the Inuvik area. A total of 39,8L4 kg of whitefish
were harvested over a three year period (Yaremchuk et, aI. 1989). In

J-973 approximately 22,226 kg of whitefish were harvested at the Holmes

Creek fishery. Some of the L5r876 kg harvested in L974 (yaremchuk et
al. 1989) were sold to the Freshwater Fish Marketing Corporation (FFMc)

(Davies et aI. 1987). In 1975 the whitefish species harvest (a mix of
broad whitefish and lake whit,efish) $ras processed out of a plant in
Inuvik but it was still uneconomical and the fishery was closed (Davies

et al. L987).

There rr¡as no formal commercial fishery between 1975 and 1989.

During this period some subsistence fish harvesters purchased commercial

licences so they could sell surplus fish in the local market. Fisheries

2att weights are given as round or whole weights unless otherwise
indicated.
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officers began to survey these comrnercial fish harvesters in L977

(Corkum and McCart 1981-). The Tsiigehtchic fishery reviewed by Bodaly

et aI. (1989) for the years L979 to 1984 is an example of this type of
combination subsistence/Ìocal commercial fishery. The fishery is
conducted from late sumner to early winter and is primarily directed

towarde broad whitefish migrating upstream for spawning. There were 3-12

commercial licence holders and an unknown number of subsistence fish

harvesters. The reported commercial catch varied from 70O-6r55O kg of

broad whitefish (assuming 1 kg/fish) and the estimated total community

harvest was 14,58J- kg of broad whitefish in 1984 (D.V. Gillman and A.H.

Kristofferson unpublished dat,a in Bodaly et al. L989).

The Inuvik Hunters and Trappere Committee (HTC) initiated an

exploratory fishery in 1989 which ran for five years. For the first

four years the fish were exported from the NgfT through the FFMC. In

1993 they were marketed with minimal success in the NWT and Yukon

Territory by the Uummarmiut Development Corporation (UDC), a subsidiary

of the Inuvik Community Corporation.

For the period 1957 to 1986, there were only four years in which

sales of broad whitefieh were differentiated from lake whitefish in the

cornmercial harvest reports for Schedule V - Region I (Mackenzie Delta);

308 kg in 1957, 5,514 kg in 1961-, 16,834 kg in 1981-, and 23,3'74 kg Ln

J-982 (Yaremchuk et aI. 1989). This problem was corrected in 1988 when

the DFo began publishing an annual summary of fish and marine mammal

harvests for the Northwest Territories.

Com¡nercial licence holders do not always return their harvest

surveys and therefore, the numbers reported by the DFO are minimum

values for commercial harvest and sales. For example in the l-989

fishing season approximately 45t of the commercial licence holders from

five delta communities (Aklavik, Tsiigehtchic, Fort McPherson, fnuvik
and Tuktoyaktuk) responded to the ÐFO harvest survey questionnaire. A

harvest of 28rj-08 kg of broad whitefish rnras reported of which 8,039 kg
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(59,325 value) vrere sold (Department of Fisheries and Oceans 1992a). In
t993t 55t of the commercial Iicence holders responded to the survey and

reported a catch of 8,246 kg of which 897 kg were sord (Sl-,67s value)

(Department of Fisheries and Oceans 1995).

3.2.2 Subsistence Fisheries

In general, subsistence harvest has been affected by human

population changesr Çêâr changes and life-style changes. Key fact,ors

which have affected subeistence harvests over time in the lower

Mackenzie River region are given in Fig. 21.

The population in the area increased with the arrival of the

whalers at the turn of the century. They set up camps on Herschel

Is1and and along the Beaufort Sea coast (!,Iolforth l-966). Whaling rtras

short lived but was followed closely by an increase in trapping activity
throughout the delta in the early 19OO's (Wo1forth 1966). The first
trading post located in the l-ower Mackenzie River region was established

at Ft. Good Hope in 1836, it was followed by Ft. Mcpherson in 1840,

Tsiigehtchic in L901 and Aklavik in L912 (Usher 1,97L). Many other

temporary trading posts were arso eetablished throughout the Derta

between 1912 and 1950 (usher 1971). By the 195o's the fur trade was in
decline. Fewer people were abl-e to make a living trapping and

communities gre\¡r as more and more people moved in from camps on the

delta in search of work. As corununity living and wage employment

increased, subsistence activit,y decreased, particularry in the 1960's

and early 1970's with t,he boom in oil and gas exploration.

changes in technology and equipment have also affected subsistence

harvests. Nylon nets began to replace cotton nets in the late 1950's

(Hunter 1975; Sinclair et al. 1967). The nylon nets were stronger, and

more durable than cotton and therefore more efficient at catching fish.
The widespread use of monofilament mesh nets has not occurred in this
region yet, but may have an impact, in the future. The amount of broad
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whitefish used for dog food gradually declined through the 1970's and

198o'sr as srnor¡r machines replaced dog teams. Jessop et al . (19741

estimated that 628 of the broad whitefish harvested were used to feed

dogs in the cornmunity of Aklavik in 1973. In 1981 Sparling and Sparling

(1988b) estimated that 47* was used for dog food and in 1988 Lutra

Assoc. (1989) indicated that 08, 6t, and 224 of the broad whitefish

harvest was used for dog food in the communities of Tsiigehtchic, Ft.

McPherson and Ft. Good Hope, respectively. Many people prefer to feed

fish other than broad whitefish t,o their doge if enough !s available.
fn the 199O's only one or two people in each community ran dog teams,

usually for sport or recreation. With the reduced need for dog food an

individual fish harveeter'g catch has eignificantly decreased.

Human consumption of broad whitefish and other country foods does

not appear to be in decline for people living in the lower Mackenzie

River region. !{ein and Freeman (1992) studied food use and preferences

for fnuvialuit in Aklavik. They found that country foods were quite

highly preferred and quite frequently consumed (approximately twice a

day), with broad whitefish first for fish epecies and fifth overall

behind caribou, beluga, hares and muskrat. Inuvialuit living in Aktavik

consumed country foods twice as oft,en as Native people living near lrlood

Buffalo National Park (Wein and Freeman 1992). country foods comprised

3/4 or more of the foods consumed for 90t, 924 and 63t of the people

Iiving in the communit,ies of Tsiigehtchic, Ft. McPherson and Ft. cood

Hope, respectively (Lutra Associates 1989). Of all country foods

consumed, l/4 to I/2 was fish for 10Ot of households in Tsiigehtchic,

l/2 lo 3/4 was fish for 79* of households in Ft. McPherson and L/4 to

l/2 was fish for 622 of households in Ft. Good Hope (Lutra Àssociates

1989).

only total estimates of all fish species harvested for subsistence

were reported prior Lo 1973 with values ranging from 682,500 kg in 1963

(Sinclair et al.1967) to 1,005,550 kg in 1965 (wolforth 1966) for the
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Mackenzie Delta, Ft. I'fcPherson and Tsiigehtchic.
Baker and Reist (l-988) estimated that at least 63,?50 kg of broad

whitefish were harvested domestically in L972. Their estimate was based

on 1972 survey data from the Ðepartment of Indian Affairs and Northern

Development that estimated a total harvest (all species) of 255,O0O kg

for the Mackenzie Delta, Ft. McPherson and Tsiigehtchic and a 19?3

Érurvey in Aklavik (Jeesop et aI. 1974, that found 33,O34 kg of broad

whitefish comprised 258 of the total fish harvested. Jessop et al.
(1974) also surveyed fish harvesters in Tsiigehtchic in 1973 and

reported a harvest of 1Or 678 kg of broad whitefish.
In 1981, Sparling and Sparling (1988a and b) surveyed fish

harvesters from Inuvik and Aklavik between July 6 and August 25 and from

Ft. McPherson and Tsiigehtchic from ,JuIy 6 to November 20. They

extrapolated to all fish harvesters observed to be fishing and estimated

a harvest, of approximately 44r508 kg of broad whitefish for the two and

five month periods for these four communities.

In July 1986 the Inuvialuit Subsistence Harvest Monitoring Program

was initiated by the Inuvialuit Game Council and the DFo continued to
monitor non-rnuvialuit communities arthough not on an annuar basis.
rnuviaruit hunters (also Dene and Metis hunters who rive in the rsR)

were interviewed each month by a community harvest monitor. The number

of each species harvested and the location of the harvest was recorded

and totalled by community. Harvests for JuIy J.986 through to December

L99O have been published by the Inuvialuit Game Council. Harvest data

for L99L to 1994 have been collect,ed and should be available in January

L996. The Gwich'in initiated a similar progra¡n in August l_995 and a

Sahtu harvest monitoring program was also being developed as of 1995.

fn 1989 the Inuvialuit communities of Tuktoyaktuk, Inuvik, and

Aklavik repor:ted a harvest of 3O,803 kg (Fabijan L99l_b). A DFO survey

of communities outside the rsR. (Ft. McPherson, Tsiigehtchic and Ft.
cood Hope) reported 45,278 kg (Dahlke, unpublished report). Together
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thege subsistence harvests total 76,081 kg of broad whitefish for 1989

(assuming 2.3 kg/fi,sh, the standard used by the DFo since 1988).

However, in 1988 Lutra Àssociates (1989) surveyed a majority of active

fish harvesters in Ft. McPherson, Tsiigehtchic, and Ft. Good Hope' and

report an average fish harvest per week in each of four fishing seasons

(spring, summer, falt and winter¡.3 Usj-ng the raw data tabulated in

Volume II of the report, the number of broad whitefish harvested by each

community could be calculated (see section 3.3.1 below) and the total

harvest was found to be 229,382 kg of broad whitefish (assuming 2.3

kglfish). Àdding this to the 1988 harvest reported in the ISR (Fabijan

1991a) gives a total broad whitefish harvest of 293'5O2 kg for 1988,

almost four times that reported in 1989. This discrepancy is discussed

below in eection 3.4.2.

The DFo issues domestic fishing licences to non-aboriginal people

who wish to harvest fish for subsistence purposes. They must report

their harvests the same way that commercial fish harvesters dor by

filling out an annual harvest 6urvey. Records on domestic licence

harvests are available since 1979 and annual harvests have ranged from

322 kg to 29r859 kg (Department of Fisheries and Oceans, unpublished

data).

Dr. M. Freeman (at review) has estimated broad whitefish harvests

may have varied between 224,OOO and 945rOOO kg for Inuvialuit fish

harvesters located in the Mackenzie Delta in the early 1950's, based on

a traditional knowledge survey conducted in L993. Broad whitefish were

estimated to comprise 50 to 758 of the total fish harvest. These

estimates were for Inuvialuit harvests only and do not include fish

taken prior to the fall fishery, fish caught to feed RCMP dogs and the

dogs used at Reindeer Station, or fish sold to mission schools,

3It should be noted that the summary tables for the average of all-
fish species harvested, consumed, given av¡ay, fed to dogs and stored in
each season, found in Volumes I and II of this report are misleading. The
values given are an average of the averages for each species, not a sum of
the averages for each species.
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hospitals and a mink farm (Freeman, at review).

3.2.3 Exploratory Fishery - 1989 to 1993

The Department of Fisheries and Oceans issues an exploratory

fishery licence prior to issuing a full commercial licence for areas not

listed in the cNwT Fisheries Regulations (Schedule V) or for areas like
the Mackenzie Delta, where large organized commerciat fisheries have not

occurred for eome time and where little or no previous data exist on

which to base management decisions (Kristofferson and Mcco\^¡an L981;

Yaremchuk et aI. 1989). The exploratory licence provides a provisional
quota, lists species, mesh size, and season. Fish harvesters are

supervised by GNVIT Renewable Resource Officers or DFO Fishery Officers
and are regueeted to provide catch and effort data and, when required,

biological samplee. The exploratory fishery is used to gather baseline

data, including biological eamples, during the first year or two of
fishing to assegs the fish stocks. Fishing generally cont,inues for the

next 3-5 years to harvest the provisional quota, with accurate harvest

and effort statistics being recorded. At the end of this t,ime a final
biological sample is collected and compared with the initiat one. If
there are no eignificant changes in population parameters or effort, it
ig assumed that the harveet level is sustainable and the fishery is then

submitted for inclusion in Schedule v as a commerciat fishery (Yaremchuk

et al. l-989).

An exploratory fishery took place in the Mackenzie River, Middle

Channel, near Inuvik from 1989 to 1993 under license to the Inuvik
Hunters and Trappers Committee (HTC) and later the Uummarmiut

Development Corporation (UDC). The quota was set at 16,000 kg for broad

whitefish in 1989 and increased to 20,45O k9 in 199J. (Department of
Fisheries and Oceans J.991; 1993). Ice was supplied to each fishing
enterprise enabling the fish to be iced immediately following cleaning,

prior to the trip to the fish plant tocated in the community of lnuvik.
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The fish were weighed, classified according to size and re-iced for
transport by refrigerated truck to the Freshwater Fish Marketlng

Corporation (FFMC) processing plant in La Ronge, Saskatchewan in l-989

and to Winnipeg, Manitoba in 199O to L992. The UDC purchased the broad

whitefish and inconnu caught in 1993 but did not sell to the FFMC, they

attempted to market the fish themselves but had limited success. A

smalÌ amount of fish were fil-Ieted or cut into steaks for sale locally
and in 1992 and 1993 whitefish epeciee roe (eggs) were collected for
sale on the local market. These eggs are a highly sought after delicacy

for many local Aboriginal people.

The fiehery was conducted during the month of September when the

water and air temperatures r.rere beginning to decrease and the fish
quality could be better maintained. A1so, broad whitefish are more

concentrated at thie time of year as they gather together prior to
making their spawning migration. The number of fish camps, Iicensed

fish harvesters and helpers varied slightly from year to year but on

average there were six camps, with eix to nine licensed fish harvesters

who had one to four helpers each. In 1989 a total of twenty people

including helpere participated in the fishery (Polakoff 1989).

Unfortunately the first shipment of lake whitefish was not of high

quality, it was classified as cutter grade whitefish and valued at only

$0.40 kg-1 due to high cyst counts of the cestode parasite Trianophorus

crassus (Polakoff 1989). It r^ras no longer economical to ship them south

so no lake whit.efish were sold after 1989. All broad whitefish were

graded as export and sold for 90.66 to 51.19 kg-1 depending on their
size (Polakoff 1989). Eighteen percent were cl-assed as jumbo sLze,

worth $1.19 kg-1 in tses (polakoff 1989).

Of the five years the exploratory fishery was conducted the broad

whitefish quota was only filled in 1991. Polakoff (l-989) indicated that
the 1989 quota could have easily been met if there had been no equipment

failure or if the fishing had continued past September 9th. This was
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born out when the quota was met in 1991 forlowing an increase of 4,4so

kg. However, equipment problems and/or early inclement fall weather

contributed to poor harvests the following two years.

Thie exploratory fishery was heavity eubsidized by government and

not sustainabl-e given the current guota level, Iow market prices and

demand (both local and export) for fresh, fxozen and processed product,s

(Anderson 1995). Given 1991 prices for a value added product (fillets

and steaks), a quota of 6261063 kg was calculated as being necessary t,o

break-even with respect to costs and revenue. This is approximateLy 26

times the current quota (Anderson 1995) and it is unclear as to whether

the resource base is available to sustain such a leveL of exploitation.
On the other hand neither the export nor local markets could provide the

increase in prices and eales that would be reguired in order to break-

even at the current harvest level (Anderson 1995).

Often government subsidies to northern development project,s are

looked upon as an investment in the local economy and a better means of
eupporting subeistence activities than other types of transfer payments.

However, in this case most of the government support went towards the

cost. of acquiring and maíntaining the capital equipment required to
produce fish for the export market and Anderson (1995) concludes that
local commercial sales of eurplue subsistence harvests is the best

fishery development option for the Mackenzie Delta.

3 .3 ¡.{ETEODS USED FOR DATA EVALUATTON

3.3.1 Data Tabulation

Commercial and subsistence harvest information were collected from

a review of t,he literature as well as from unpublished sources within
the Department of Fisheries and Oceans and can be found in Appendix D

and E, respectively. These data were tabulated by community or

management area (depending on how t.hey were reported), by year and by

species. Harvests of coregonid species have been listed separately.
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other fish species have been combined and the harvest reported as

"other", although sometimes other economic and socially important

species such as Arctic char (Salve1inus alpinus (Linnaeus) ), lake t,rout
(salvelinus namavcush (walbaum) ), northern pike and burbot or roche

(Lota lota lLinnaeue) ) have also been listed.
The data sourcea have been matched as best as possible to get the

most accurate representation of pa6t harvest,s - both commercial (local
and export) and subsistence (including domestic licence harvests).
Differences bet,ween sources do exist and have been indicated using

footnotes in the tables of Appendix D and E.

9there twÕ separate surveye or est.imates were conducted in a single
yearr each producing a different value, both have been reported but the

larger value was used in further estimates of broad whitefish harvest

unless the differences could be explained. Vùhere harvest data were

reported in pounds (rb) it was converted to kirograms (ks)4. sometimes

harvest was reported as numbers of fish caught. rn these cases the

numbers caught were converted to kg using the DFO's standard conversion

factors found in Table 16.

The reportr "A eurvey of fieh users in Dene and Metis communities

in and near the Mackenzie River watershed. Vol. II" by Lutra Associates

(1989) contains data on fish harvests for the comrnunities of Ft. Good

Hope, Ft. McPherson, and Tsiigehtchic, as well as others. The survey

included questions on the average duration of subsistence fishing
activities by household and geason (spring, summer, fall and winter),
the average weekly househord harvest by species, season and by periods

within a season (start, middle, end, and an average for the whole

season). The amount of each species harvested has been calcul-ated here

by multiplying the average harvested per household per week per season,

reported by survey respondents, by the number of weeks in each season

and the number of households reporting a harvest in that season. The

4Pounds $rere converted to kitograms by multiplying by .455.
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Table 16. Average weights for species used to convert numbers of fish harvested
to kilograms harvested. (Source: Deparffient of Fisheries and Oceans t99'1.,

unless otherwise indicated).

Species Average rWeight

Commqn Name Scientific Name (kg)

broadwhiteûsh Corqorurs nasas 23

lakeq/hitefish Corqonus clupeaformis 73

inconnu Stenodas latcichtlrys 4.5

cisooÂening sp. - 0.4

northem pike Esæhtcius 2.3

bu¡bot/locüe Lotalota 3.0

arcticcha¡ Salvelfuæ alpinus 1.3

Iake trout Salvelitus na¡naycash 4.0

s¡lmq¡ sp. - 3.0

graylingr Tlrymallus arcticas 1.0

suckersp. - 1.0

other sp. - 2.0

1 Weiglt for grayling from Great Bear I¡ke taken from Scott and
Crossman, 1973.

84



tot.als for each season were added to give a totar annuar harvest by

species.

3.3.2 Broad Whitefish Earvest Estimation

once all harvest statistics were tabulated the commercial and

subsistence harvest of broad whitefish could be estimated for the lower

Mackenzie River region. Broad whit,efish harvests have not been

presented here for individual management areas or communities;

primarily because the data have not been consistently reported by

management area and harvests reported by community are not as helpful to
managers as harvests reported by water body or cat,ch location. The data

are available in Appendices D and E for those interested in specific
locations and years.

Where commercial harvest data were reported as total fish or

whitefish species, broad whitefish commercial harvest (sales) have been

estimated based on average sares by weight of 678 of alr fish species

and 888 of whitefish species (Table J-7). Lake whitefish harvests

reported in Yaremchuk et al. (1989) are berieved to be a mix of broad

whitefish and lake whitefish (corkum and ücCart l-981-) for the foltowing
years: 1960, 1962-L966, 1972-t975t t979t 198o and 1983 and were t,reated

as whitefish species (see above).

Dahlke (unpublished report) contains commercial harvest and sales

data for 1978 to 1988 which were based on DFo surveys returned from

commerciaÌ ricence holders. corkum and Mccart. (1981) mention the

establishment of these surveys in 1978 and report the results for 1978

to L980. The Department of Fisheries and Oceans, Economics Branch in
Winnipeg, Manitoba, also has harvest records based on these surveys for
1982 to the present. Yaremchuk et al. (l-989) report fisheries harvests
for 1945 to 1987 based on historical- records from DFo, GNWT Departments

of Economic Development and Renewable Resources and the FFMC. These

were the primary sources used to determine the broad whitefish harvests
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Table 17. Commercial licence sales of broad whitefish as a percentage of the
whitefish species sold (kg) and the tot¿l sold (tg) (appendix D, Table 3).

Table 18. Commercial licence total harvest of broad whitefish as a percentage
of the whitefish species harvest (kg) and the total harvest (kg) (eppendix D,

Table 19. Domestic licence hanest of broad whitefish as a percentage of the
whitefish species harvest (kg) and the toøl harvest (kg) (Appendix E, Table 6).

Table 20. Subsistence hawest of broad whitefish as a percentage of the
whitefish species harvest (kg) and the total harvest (kg)(Appendix E,
Tables 2 and 4).

Yesr
t97E t979 1980 19E1 t982 1983 1984 1985 19E6 7987 1988 1989 Mea¡

% of whttefish sp. ß2 91-3 67.ß 942 94.4 E4 925 9ó.1 74ß 952 65.4 E6¿

% of total 64.9 7LA 74t 74J 7rA 74 ó5.9 @J ó1¡ 632 ó3.9 67t

able
Yesr

1978 1979 1980 1981 t982 1983 1984 1985 1986 1987 1988 1989 Mean

% ofwhhefish sp. 65.7 ós.9 713 765 75A 72:t 78.9 7r.7 695 5ó.6 633 7r.6 70.0

% of total 403 391 %1 4:I 4.7 3E.7 52.6 425 ¿ßJ 42.4 33¡ 352 41J

Year
1978 1979 1980 1981 1982 1983 1984 1985 1986 7987 1988 1989 Mean

% of whttelTsh sp. 651 4t.4 ?û5 64ß 742 97-1 4i 13¡ 50.1 62 U.4 Tt.1 629

% oftolal {}3 æt 30.7 40.1 ¿l¡}.E 55.9 XJ 10J 305 2LS 47 a 39.2 34.9

Ye¡r
1973 1978 L979 1980 1980 1980 1981 19E1 1986 1987 1988 1988 1989 1990 Mean

% of whitelish sp. 39.5 5?,6 47.7 57.1 62-6 jZt 57.7 Jtl to.l E3.9 ?1.0 J8.1 77.7 19.t 6t.E

96 of total 23.7 !6.t rl.5 tL6 {4ó !5.J !2¡ U.t 21.1 16.8 4t.6 3t.3 3o'2 30.0 It.2
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for the rower Mackenzie River region. The source reporting the larger
value for broad whitefish commerclal harvest sales was used in the

following instances where conflicts arose:

1) Corkum and McCart (1981) differentiate between local and

export harvests for 1978 to 198O. In 1978 the sum of the export and

local harvest values reported for the Mackenzie Delta, excluding the

PeeI and Arctic Red Rivers, coincided with the harvest reported by

Yaremchuk et al. (1989). Thie ie not the case for 1979 and 1980 where

only Corkum and lifccart's (1981) export harvest values for the Mackenzie

Delta coincide with values reported by Yaremchuk et aI. (1989). The

local harvest values reported by Dahlke (unpublished report) differ from

those reported by Corkum and McCart (1981) for most species in 1978 and

1980. Therefore, the export harvest values from Corkum and Mccart

(1981), and the local harvest values from Dahlke (unpublished report)
for 1978 and 1980 and from Corkum and McCart (L98L) for 1979, have been

summed to give a total commercial harvest for 1978 to 1980.

2, Dahlke (unpubJ-ished report), Yaremchuk et aI. (l_989), and DFO-

Winnipeg (unpublished data¡ each report the larger broad whitefish
harvest, for 1981, 1982, and 1983, respectively. The UDc exploratory

harvest' 1989 to 1993, has been added to the loca} com¡nercial harvest

sales, to give a total commercial harvest for these years.

Where subsistence harvest data were reported as total fish or

whitefish species, broad whitefish subsistence harvest has been

estimated based on an average harvest by weight of 35t and 658 broad

whitefish respectively (Tables 18, 19, 2Or.

Harvest reported on coÍìmercial licence survey forms that was

excess of sales was considered tc be used for subsistence purposes and

included as such in the total subsistence harvest estimates. The amount

of broad whitefish gold on the local market by commercial licence

holders is on average l-8t (excluding an unusually high value of 868 for
1982 ) of the total amount of broad whitefish harvested by those licence
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Year
Total

Harvest
Amount

Sold
Percent

Sold
lg78 16,914* 2,87L 77

t979 53,466 7,843** 15

1980 59,137 6,797 10

1981 69,734 17,5?ß 25

L982 n^M 23,374** 86

1983 31,372 5,5?5 18

7984 60,683 5,640 9

1985 31,77L 2,5M 8

1986 43,725 3,497 8

L987 39,114 5,314 t4
1988 29240 5,759 20

lggg ?Å,1æ 8,039 29

1990 t3,761 7,6?Á 55

L99L 4,69L 342 7

t993 8,246 897 11

Table 21. Broadwhitefish local commercial hawest and sales (kg) and percent

sold for commercial licence holders in the lower Mackenzie River region, 1978

to 1993. (Appendix D, Tables tc,3,5, and 6, unless otherwise indicated).

alncludes domestic licence ha¡vest
r'Source Appendh D, Tablc Ib
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holders (Table 21).

Doub1e counting has likely occurred for some fish harvesters in
the ISR since 1986. These fish harvesters would be surveyed for both

conmercial harvest and sales by DFO and for subsistence harvest by the

Inuvialuit monitors. Therefore, the subsistence portion of the

commercial harvest for the communit,ies of Inuvik, Aklavik, and

Tuktoyaktuk has not been included in the estimates for 1986 and l-987 and

the subsistence portion of the commercial harvest for all communities

was omitted from the estimates for 1988 and 1989 because subsistence

eurveys were also carried out in Teiigehtchic, Ft. McPherson and Ft.
Good Hope for these years. In 199O t.he ÐFO reported harvest by

management area making it more difficult to separate fSR and non-ISR

harvests and only one of the three communities outside the ISR was

surveyed for eubeistence harvest. Therefore, no adjustments were made

for double counting in 1990.

The only eubsistence harveet information available beyond L99O is
from the eubeistence portion of the DFO commercial harvest, surveys. The

Inuvialuit harvest monitoring program data were not, avail- for these

years. Therefore, broad whit,efish harvest estimates beyond 1990 are

incomplete. The following are notes wit,h regards to the data used to
determine broad whitefish eubgistence harveets¡

1) OleÊh (1979) reports a value for the Mackenzie Delta that is
identical to the harvest Sinclair et aI. (L967 ) report for fish harvests

from Ft. Smit,h to Inuvik. The harvests report,ed by Sinclair et, aI.
(L967 ) for the communities of fnuvik, Aklavik, Ft. McPherson,

Tsiigehtchic, and Ft. Good Hope, are believed to be more accurate and

were used to determine the harvest level for l-961.

2') fn 1963 the sum of the harvest reported by Olesh (1979) and

Abramson (1963) in Bissett (1967r, less the lake herring from Toker and

Atkinson Point, was used because it was larger than the value reported

by Sinclair et aI. (1967 ) for Aklavik/Mackenzie River delt,a).
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3) The Banks Island data reported in l-970 are most like1y Arctic
char and have not been included.

4l In L972 the harvest values reported by DIAND/MPS (1973) in
Corkum and McCart (1981) for the Mackenzie Delta, Tuktoyaktuk, Ft.

McPherson and Tsiigehtchic were used along with data for the PeeI River

from Stein et al. (1973). Data for the Big Fish River, Fish Hole and

the Rat River from Hunt (1973) in Corkum and McCart (1981) have not been

included because they are most likely char.

5) The value from Hunt (1973) in Corkum and McCart (1981) was

used because it was larger than the estimate from Jessop et aI. (19741

for Aklavik in 1973.

6) In 1975 only the estimate for the Mackenzie Delta, excluding

Tuktoyaktuk was used. It was not possible to separate the Tuktoyaktuk

harvests from the other locations reported by Olesh (1979).

7) In 1980 data from Area f to IV (Corkum and McCart 198L) were

added to the GNWT data reported by Sparling and Sparling (1988a) for

Tsiigehtchic and Ft. McPherson.

8) Harvest data reported by Dahlke (unpublished report) for

Tsiigehtchic and Ft. McPherson in 1988 were not used as they were less

than the harvest calculat,ed from data in the report by Lutra Associates

( r.e8e ) .

3.4 RTSI'LTS âND DISCUSSION

3.4.1 Commercial Broad Whitefish Earvests in tbe Losrer Mackenzie River

Region

The commercial sales of broad whitefish estimated (1955 to 1980)

and actual (l-981 to 1993) have fluctuated between approximately 0 and

37r50O kg over the 38 years for which records are available (Table 22

and Figure 22) (Appendix D, Tables 1 to 7). Peaks generally occurred

when export commercial fishing ventures were being conducted: 1960 and

t96t, 1963 to L966t 1972 to 1975, L989 to 1993. Corkum and McCart
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Table 22. Subsistence, domestic licence, commercial sales (including
e4ploratory fisheries) and total combined broad whitefish harvest (kg),
reported and estimated based on data available from the lower Mackenzie
River region, L955 to L993.

Year Subsistence Domestic Licence Total Subsistence Commercial Total Combined
Harvest Harvest Harvest Sales Harvest

1955 505 505

1956 5,7N 5,7N

7957 3,235 3,235

1958 13 73

1959

1960 268336 '2ßE336 8,798 277,134

1961 t65,738 L65,738 19590 185,3?Å

1962 7,7L4 7,7L4

1963 311353 377353 5,730 3L7,083

7964 318500 31E"500 n,5e4 346,0W

1965 352,739 352,739 7,955 360,694

1966 37,399 37,399

1967

1968

1969

t970 26,436 26,436 26,436

t97L 7,963 7,963

L972 100,454 100,454 L,507 101,961

7973 2L8,A32 278,282 2n,477 238,699

1974 13,97t L3,977

1975 10994ó 109,946 9 109,955

L976 L4223 r M,223

1977 460 460

1978 25,436 25,436 5,273 30,709

7979 79,829 3,410 83239 73,285 96,524

1980 136J91 9,297 145,888 16"185 162,373

1981 96,714 1,6?ß 98,342 17,528 115,870

7982 34,8E0 29,859 64,739 23374 88,113

1983 25,847 405 26,252 5,525 37,777

1984 55,043 1,785 56,828 5,640 62,468

1985 29,227 322 29549 2,544 32,093

1986 48506 3,448 51,954 3,497 84,246

1987 100,919 L,577 702,490 5,\87 r07,6'.17

1988 295,693 3,685 299378 5,759 305,737

1989 84,695 1,581 ü276 13,820 100,096

1990 55566 55,566 ?ß.727 76,293

1991 4,349 4,349 19,576 23,925

7992 I7,79',7 17,797

1993 7,349 7,349 12,7L8 20,067

This harvest may have been taken in 1975 (see text, section 3.4.1).
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(L981) indicated that Bissett (1967) may have incorrectly reported a

harvest of 35,t96 kg in l-964 because the DFO records indicated this

harvest had occurred in 1963. However, the DFO has since published this

data and it is in agreement with Bissett (L967); the peak harvest for

the 1963 to 1964 fishery occurred in 1964. Davies et aI. (L987)

reported that whitefish had been harvested in l-975, the final year of a

four year commercial fishery development period. Hovrever, Corkum and

Mccart (L981) and Yaremchuk et aI. (1989) report no whitefish species

harvest for 1975, but do report a harvest in 1976 that compares with

t.hat taken during the corunercial fishery operating in 1973 and 1974.

Therefore, the harvest recorded for 1976 likely represente t975 harvest

that was mis-assigned to 1976 (l.ig. 22). The peak in harvests from l-979

to 1982 does not correspond to any export commercial sales and may be

reflective of strong local sales or more comprehensive harvest surveys.

The number of commercially licensed fish harvesters in the lower

Mackenzie River region has varied between 22 and 77 for the years 1982

to 1993 (Appendix D, Tab1es 1c and 2). However, not all of these fish

harvesters completed harvest surveys. The surveys are not always

returned, possibly because the fish harvestersi a) decided not to fish

that year, b) did not sell any fish, or c) did not want to or forgot to

complete the survey. Therefore, the above harvests are minimum values

based on reports from as few as 27* of commercial fish harvesters to as

many as 8Ot (Appendix D, Tables 1c and 2).

This does not necessarily mean that commercial sales are going

unreported. Many subsistence fish harvesters purchase licences to

enable them to seII surplus fish to friends, and depending on the

circumstances (e.9., a good or poor year for fishing) they may not sell

any fish and do not fill out the survey. AIso, people who fish a 1ot

may be more likely to fiII out the survey and report their catch than

people who purchase a licence but fish infrequently (L. Anderson, DFO-

Winnipeg, personal communication) .
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Exploratory fishery data for 1989 to l-993 can be found in Appendix

D, Table 7. The broad whitefish harvested in this fishery ranged from

51781 kg to 19t234 kg and was approximately three times the average

commercial harvest reported in the six years previously (4,692 kgl, but

was comparable to export fishery harvests of the past (Table 22).

3.4.2 Subsistence Broad Whitefish Earvests in the Lower Mackenzie River

Region

Subsistence harvest estimates for the lower Mackenzie River region

were not made or data collected consistently across all fish harvesters

in aIÌ communities each year. As a result the actual reported (L978-8L

and 1983-85) and estimated (all other years) broad whitefish harvest

found in Table 22 and Figure 23 Ls spotty. For most years the harvest

estimates or surveys covered only certain locations or communities

within the larger lower lfackenzie River region. However, for the

following years, most if not all areas vrere covered by one or more

surveys:

1) For 1960, 1961, 1963 and 1964 various sources estimated

harvests for the Mackenzie Delta (Appendix E, Table 1); estimates of

broad whitefish harvests varied from 165,738 to 318,500 kg (Table 22).

of

l4ras

2', In l-965 Wolforth (1966) covered all areas but Ft. Good Hope and

the l-rOO5r55O kg of total fish harvested (Appendix E, Table 1), it

estimated that 352,739 kg were broad whitefish (Table 22);

3) A combination of surveys in L972 and L973 covered most areas

and(Appendix E, Table L) and broad whitefish harvests of 100,454 kg

218,282 kg were estimated, respectively (Table 22);

4) fn L979 and 1980 surveys that covered most of the region

(Appendix E, Tables 2 and 4) produced broad whitefish harvest estimates

that ranged from 79,829 to 136.591 kg, respectively (Table 221;

5 ) fn 1988 and 1989 fish harvesters in all six communities along

the l-ower Mackenzie River region were surveyed (Appendix 2, Table 4) and
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the estimated broad whitefish harvest was 295r693 kg and 84,695 kg,

respectively (Table 22). More recent harvest estimates for the entire
lower Mackenzie River region are not yet available.

When harvest from non-native domeetic Iicence fish harvesters is

included the current level of subgistence harvest for broad whitefish

from the lower Mackenzie River region rangeE between 51-1954 kg,

(recorded in 1986) and 299,378 kg (recorded in L988) (Table 22)

(Appendix E, Tables 3 to 6).

There appears to be a downward trend in broad whitefish

eubsistence harvests from a high of 352 1739 kg in 1965 to a Low of

861276 kg in 1989, if one ignores the 1988 eetimate. The survey method

used by Lutra Associates (1989) in 1988 produced a much higher egtimated

harvest than that ueed by the DFO for both 1988 and 1989 (Appendix E,

Table 3 and 4). The harvests estimated by these two sources are quite

different and bring into question the reliability of subsistence harvest

estimates. How do we choose between the two?

There are problemg inherent in most surveys. The results of two

survey€r could differ for a number of reasons, eome of which are: 1)

where did the survey originatei 2, who is adminietering the surveyi

3) what questions are asked; and 4) how and when the questions are

asked. Surveys that are community driven, euch as the Inuvialuit,
Gwich'in and Sahtu harvest monitoring programs or those commissioned by

a local government or agency are more likely to have the co-operation of

all fish harvesters and therefore produce better more reliable results
than a survey originating from a federal or territorial government.

fn L988 the DFO initiated what was to be a three year subsistence

fisheries monitoring program. They contracted community monitors to
survey subsistence fish harvesters in Ft. McPherson (1988 and 1989),

Tsiigehtchic (1988 to 1990¡ and Ft. cood Hope (1989). In 1988, 35 camps

based in and near Tsiigehtchic and Ft. McPherson were visited on a bi-

weekly basis by the monitor and a DFO employee between August and
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November (12 weeks) (Dahlke, unpubliehed report). fndividuale who were

missed were contacted at a later date. The eurvey asked: How many of
each species were caught?; Where were they caught?i What size of gillnet

was used?; How were the fish ueed?; How big is the family?; How many

doge are there?i and other questions relating to fishing success. There

v¡as no information available as to how many camps were surveyed in J.989,

although all three communities were covered. Data for only two fish
harvegtere were available for 1990 (Appendix E, Table 3 and 4).

Lutra Associates (1989) hired and trained people from each

community to conduct their survey. Ninety-six households located in all

three communíties $rere each visited once and the survey took an average

of 1.5 hrs to complete. The survey included guestions concerning fish

harvesting, use and quality, and harvest estimates were given separately

for each fiehing seaeon (spring, sunìmer, falI and winter). The method

used to estimate the total harvest has been given previously in section

3.3.1. They reported a high level of intereet in the survey for these

com¡nunities and were able to cover approximately 33t of aII households,

including a high percentage of active fieh harvesters in the communities

of Ft. Good Hope (73*1, Ft. McPherson (828) and Tsiigehtchic (1OOt).

The DFO survey made more frequent visits and had fewer questions

but the Lutra Associates (1989) survey included more people and covered

the whole fishing season, approximately 18 weeks (Tsiigehtchic) to 29

weeks (Ft. Good Hope) depending on the location. The Lutra Associates

survey may have elicited better cooperat.ion from the respondents than

did the DFO survey because it was commissioned by the Dene Nation and

conducted almost entirely by local people. Also, a general rule of

thumb is to use the higher of two values when dealing with estimates of
fish harvests based on survey or recall data because of t.he tendency to
underestimate the true harvest. Therefore, the harvest data estimated

from the Lutra Associates (1989) survey is believed to be the more

reliable of the two survey estimates and has been used here in the
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calculations of total harvest found in Table 22 and Figure 23.

The commercial, subsistence and total combined harvest for broad

whitefish and the total combined harvest for all species on a per capita
basis for the yearst for which we have the best information are compared

(Table 23). This allows for a comparison of these data wit,h other data

for subsistence fisheries in Canada, specifically those found in Berkes

(1990). Exact comparison€¡ are not possible given differences in surveys

and data collection. Also, the population etatistics used here include

non-natives. However, the per capita est,imateg for the tot,al combined

harvest can serve as a check on the validity of the report,ed harvests.

The l-09 kg fieh/capita and 41 kg fish/capita, for the 1988 and 1989

estimates, respectively, fall within t.he range of 26 to 148 kg

fish/capita reported by Berkes (1990) for other regional studies. The

values calculated for 1961 and 1965 (223 and 24O kg fish/capita) may

reflect the larger harvests required to feed dogs and the greater

reliance on fish for food at that time.

The eubsistence harveet estimates for L972 from Ft. McPherson and

Tsiigehtchic' the Mackenzie Delta and Tuktoyaktuk, and Ft. Good Hope and

Colville Lake, are based on surveys of 52, 50, and 52 families,
respectively, for a total of 154 families (Department of Indian Affairs
and Northern Development and MPS Aesociates 1973 in Vlithler 1975).

Other reports of fish harvests prior to 1981 sometimes included

population estimates for the area at the time the estimate was made but

did not break it down any further to number of fish harvest.ers or number

of households included in the survey. Since 1981 data on the number of
surveys (individual or households) from which the harvest estimates have

been made are available on a more consistent basis (Appendix E, Tables 3

and 4). For the period 1986 to 1990 there were between 1OO and 183

act,ive fish harvesters in totar from t,he rsR communities of rnuvik,
Aklavik and Tuktoyaktuk (Appendix E, TabLes 3 and 4). Lutra Associates

(l-989) identified a total of 43 active fish harvesters from the
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Table 23. Total harvest and harvest per capita for broad whitefish and all species combined (Appendix D and E)'
for the lower Mackenzie River region for selected years.

Year Number of Comrnercial Commercial Sales Sub€¡stenc€ HaNesl

Fishernren 1 Broad Wh¡tefish (kg) Broad Whitefish (kg)

1 961

1 965

I 979

\o
ro

I

'1980

58

1986

19,590

19A8

7'l

7,955

43 (fT%l

1 9€g

13,358

28 (67%)

165,738

Total Harvest Communitles

4
Broad Whitefish (kg) SurveYed'

1

2
3

t6,485

27 (4s%l

Per cênt of license sales reporting is ln brackets'

1:Tuktoyaktuk,2=lnuvik, 3=Aklavik, 4=FL McPherson, S=Tsiigehtchlc' 6=Ft Good l-bpe

Sources ûor populalion estimates are as bllows:

i96i-EstimatesfromSinclairetal.(i967)forFtMcPherson,Tsiigehbhicand Ft.Goodl-ficpe, lg63andWolbrth(1966)furAklwikandRelndeerShlion'1958'
'1 9ô5 - Bissett ( l 967) estimates for 1 966.

1979 - Statislics Canada (1987) estimates tor 1981 .

198O - as above.

1986 - Staïstics Canada (1984 estimates for 1986.

1988 - as above

1989 - as above.

Data source: Appendix D and E. Data beatnent follouæd methods used for broad whitefish as discussed in the methods section above.

351,94Ít

3,497

8323s

185,æ8

5,759

1,t5,888

13,820

359,898

51,9s4

Total Boad Whitefish

Population 
3 

Harv€st p€r cåplita

3,4,s,6

96,524

290,378

162,373

1,2,3.4,5

86276

2,2â

1,2,3,5

84,246

¡1,253

305,137

1,2,3,4,5

Total Harvest All species

A
All Specþs (kg) Harrrest Per Capita

83.1

4,?tO

100,096

1,2,5

84.6

5,æ2

1,2,9,4,5,6

20.3

5,æl

457,7æ 223.2

1,2,3,4,5,6

1,æ2,1S ?AOj

30.1

6,511

246,727 513

16.6

6,511

381,16¿ 701

46.9

t s.4

230,507

714,5S8 1094

æ7,W 41.0

ls.4



co¡nmunities of Tsiigehtchic, Ft. McPherson and Ft. Good Hope in J_988

(the 96 households surveyed include a majority of these fish harvesters)

for a total of approximately 150 to 230 active fish harvesters in the

lower Mackenzie River region (Appendix E, Tables 3 and 4).

3. 5 SUr.0.rARr AND CONCLUSTONS

The variability in eubgistence and comnercial harvest estimates of

broad whitefish in the lower Mackenzie River region over the years can

be partially attributed to the type of srurvey used and the fact that not

all areas have been eurveyed each year and not all fish harvesters are

surveyed or choose to respond to eurveys. often the surveys have been

based on the recall of harvests that occurred over a period of weeks,

months or often a full year, and the unit of measure (kg, Ib, or numbers

of fish) and the conversion factors used have not been consistent. As a

result the accuracy of these harvest estimates is guestionable, and they

may be underegtimates of the true harvest (Withler 1975; Crawford 1989).

Freeman (at review) suggests that prior to 1955, Inuvialuit

subsistence harvest of broad whitefish could have ranged between 224.OOO

and 945rO00 kg although he used a larger value to calculate the

proportion of broad whitefieh in the total catch (50t to 758) than was

used in thie etudy (35t). Subsietence harvests for the early L960's

estimated here for the entire lovrer Mackenzie River region (including

the commercial harvest sales) ranged between 165,738 and 352,739 kg

(Table 22). This downward trend in subsistence harvests was to be

expected given the changes in lifestyle and technologies that occurred

through the 1950's and 1960's. If the 1988 estimate is ignored, this

downward trend seems to continue through the 1970's and 1980's when

harvests fell from approximateLy 22O,000 kg in 1973 to 86,000 kg in

1989. During this time fewer and fewer people were making their living

from the land as the region slowly entered the wage economy. Therefore,

it might be expected that subsistence harvests would continue to fall.
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However' we are a€tsuming that these dat.a are accurate estimates of the

subsistence harvest. Given the variabitity between the two estimates

discussed above this may not be a valid assumption. For reasons

mentioned previouely, the L988 estimate (based on the survey by Lutra

Àssociates (1989)) is considered to be more reliable than the 1989

estimate (based on the DFO eurvey). If this ie true then the

subsistence harveet is currently quite eubstantial and we could conclude

that: 1) fieh harvest may not have dectined eignificantly since the

1960's¡ or 2l subsistence harvests are on the rise due to a renewed

interest in country foods, Iiving on the land (if only part of the year)

and an increase in population.

The largest commercial harvests occurred in the years in which

export or exploratory fisheries were conducted; except for a period

between 1979 and 1982 when relatively large local commercial harvests of
13,285 to 231374 kg were recorded. Since 1982 local harvest sales have

fallen to approximately 5r000 kg. This decrease in sales may be real

and due to a loss in market or it may be due to a lack of reporting on

the part of the licence holders. Data on the number of surveye returned

as a percent of the licences sold have been available since l-982 and the

percent of licence holders who have reported harveste has varied from

26t to 8O8. However, it is possible that those }icence holders who are

not reporting are not catching many fish or did not sell any fish and do

not feel it is necessary to return the surveys. There is no obvious

correlation between the numbers of fish sold and the number of surveys

returned. For example, the 1982 harvest, is based on only 38t of the

licence holdere and is much higher than the 1984 harvest which is based

on 8Ot of the lícence holders (Table 22) (Appendix D, Table 3).

The subsistence fishery continues to be very important to the

people in this region and as a result it is a much larger fishery than

the commercial fishery. Àpproximately 78-838 of all fish caught were

used for subsistence purposes in 1978 to l-980 (Corkum and McCart 198L)
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and for 1983 to 1990, 62t to 98t of the broad whitefish caught were used

for subsistence (Table 22). However, the importance of the commercial

fishery should not be discounted as it provides the cash needed by many

people to support their subsistence activities.

Despite their shortcomings, data from the surveys and harvest,

estimates presented here are all that are available to fisheries
managers with which they can form an opinion as to previous and current
broad whitefieh harvest levele. There has been interest in developing

large scale export commerciat fisheries in the past to help improve the

local economy and this is rikely to be pursued again sometime in the

future. Information about subsistence requirements and broad whitefish
populat,ion production capabilities will be reguired in order to properly
gauge the extent to which a commercial fishery could be developed. It
is concluded that the 1988 total harvest estimate of 3O5,132 kg is
reasonable, and may be closer to the true harvest than estimates for
other recent years. Further, the data preeented here suggest the annual

broad whitefish harvest falts within a range of approximately lOO,OOO kg

to 30OrO00 kg. The lower figure may not be representative due to a lack
of reporting or poor coverage of aII active fish harvesters. Assuming

this is the case, then the upper figure may be more representative.
These estimates provide what may be a more realistic range within whích

the broad whitefish harvests faII until more data become available.
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Chapter IV

BROAD WEIÎEFTSE I'ÍA}TAGEMEIflT ISSI'ES

4.1 IIflTRODUCTION

Fisheries management in the lower Mackenzie River region used to be

the sole responsibility of the Department of Fisheries and Oceans.

However, as a result of the settlement of comprehensive land claims,

local resource users now have co-management systems in place and are

able to participate directly in decision-making processes (Fig. 2)

(Department of Indian Affairs and Nort.hern Development t984, t992,

1993). Representation on the co-management boards is eplit equally

between government appointees and the local user groups with a mutually

agreed upon chairperson. The fnuvialuit were the first Aboriginal group

in this area to become empowered through the establishment of a co-

management system when the signing of Èheir comprehensive land claim

agreement resulted in the formation of t,he Fisheries Joint Management

Commit,tee (FJMC) (Department of Indian Affairs and Northern Development

1984). ReneÌ^tabLe Resource Boards (RRB) were established following the

implementation of the Gwich'in and Sahtu Dene and Metis land claims

signed in 1992 and 1993, respectively (Department of Indian Affairs and

Northern Development 1992, 1993). Therefore, the political environment

within which the management issues for broad whitefish are embedded is
complex, involving six communities - Tuktoyaktuk, Inuvik, Aklavik,
Tsiigehtchic, Ft. McPherson, and Ft. Good Hope; three land claim

groups - Inuvialuit, Gwich'in and Sahtu Dene and Metis; as weII as the

Northwest Territorial and Federal Governments.

The allocation of the broad whitefish of the lower Mackenzie River

region between commercial and subsist,ence use, between communities, and

between the Inuvialuit, Gwich'in and Sabtu people has not been an issue

until recently, following a renewed interest in commercial devetopment.

Are there enough fish to support commercial harvests as well as maintain
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subsistence harvest levels? How important is the development of
commercial fisheries to the people in these communities? Are there real
financial gains to be made? Are there any concerns with regards to the

management of broad whitefish? The determination and documentation of
local harvester opinions concerning broad whitefish use and management

can help to determine priorities and put into perspective the management

issuee of concern to both the resource and the resource users.

The purpose of this chapter as specified in Chapter f, Objective 3,

is to examine management issues with input from all stake holders,

including resource harvesters. with this in mind informal interviews

were conducted with fish harvesters and other interested parties, in
each of the lower Mackenzie River region communities. Comments and

concernE¡ raised during these interviews are presented here fol-lowing

some general background information concerning the science of fisheries
management in general and the lower Mackenzie River region specifically;
and details of the co-management institutiong created under the

Inuvialuit, Gwich'in and Sahtu Dene and Metis comprehensive land claim

agreements.

4.2 FTSEERIES SCTE¡¡CE ÃND TtrE CONCEPT OF ADÀP.IIVE MANAGE¡{EIflI

It is not the intention here to discuss or describe in detail the

theories and models used by fisheries scientists and managers but to
describe the background to one pertinent resource management concept,

adaptive management.

The discipline of fisheries science is fairly young as compared to
others in the natural science field; its theories and applications began

influencing fisheries management practices followíng l{orld War II and

gained in popularity in the 1950's and 1960's (Larkin 19ZB). Ricker

developed his stock and recruitment model in 1954 and Beverton and HoIt

developed their population dynamics model in 1957 based on data from the

North Sea fishery (Larkin 1978).
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Techniques for collecting data for stock or population statistics
such as age, growbh, mortality (both fishing and natural), and

recruitment were developed along with the models used to analyze and

interpret these data (Ricker 1975; Gulland l-969) - the objective being

to estimate or predict the maximum equilibrium yield for the population.

Unfortunately the assumptions on which the models are based do not.

always hold true in the real v¡or1d and have not, been proven for many

arctic epecies, including broad whitefish. Larkin (1978) states that
most of the contemporary theory on regulation of fish populations is
based on data from catch statistics only, which are not representat.ive

of the entire population. Larkin (1978, p. 67) also suggests one of the
problems wit,h traditional models is that they ". . . assume for
convenience, that. aggregate fishing effort is applied to a stock of
fishes in such a vray that, thanks either to the movements of fish or the

movements of fishermen or both, the net result is a random removal of
fish from the fishable population(s) in which the catch is proportional
to abundance." Also, factors other than fishing, (e.g., environmental

factors), can affect mortality, growth and reproduction. Fish stocks

cannot necessarily be maintained at a stable equíIibrium given these

types of external influences. Therefore, the prediction of maximum

sustainable harvest levels and equilibrium yields is very difficult and

sometimes impossible.

Fisheries scientists are working to solve the problems associated

with the earlier models and some are suggest,ing modifications to our

approach to fisheries management. For example Hilborn (l_9BZ) suggests

that the following uncertainties in resource management exist and thaÈ

we will never be able to overcome them. We wil} have to learn to deal

with: 1) uncertain productive pot,ential;

2) uncertain conseguences of resource exploitation;
3) uncertain budgets for management; and

4) uncertain political decisions.
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One way of dealing with these uncertainties is to use management

itself, as a tool for learning about the system or stock in question

and,/or changing management policies on a regular basis to adjust to
ever-changing circumstances¡; an adaptive learning process or "adaptive

management" (Holting 1978¡ Hilborn 1987). An example would be the

exploratory fiehery process described in Chapter III. Adaptive

management assumes that management involves a continual learning process

t.hat cannot be broken down into separate units, one for research and one

for regulatory activities. It furt,her assumes that a state of
equilibrium or optimum product,ivity (e.9., maximum sustainable yield)

and complete knowledge of the resource is not attainable (HoIIing 1978¡

Walters 1986).

The implementation of an adaptive management strategy does not

necesearily preclude the use of other fisheriee science theories or

modele, but recognizes their deficiencies and the need to continually
adjust management policies based on monitorLng, evaluation and

experimentation. The use of computers and the development of more

sophisticated modelling of single, multi-etock, and multi-species

fisheries can be utilized to aseist in the planning and evaluation of
management policy but should not be relied upon to provide definitive
results (McDonald 1988).

Adaptive management generally implies that quotas and economic

returns wiII vary depending on the state of the population. The degree

to which these factors vary is the key to whet,her or not an adaptive

management strategy is likely to be adopted by a management agency

because most fish harvesters would prefer a stable economic return and

the markets would prefer stable inputs. Therefore, fishery managers

have generally preferred a conservative management strategy based on

Iong-term average survival that wiII likely suit a range of possible

population states (Hilborn L987). In this way they are more likely to
achieve stable populations, harvests and economic returns. However,
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they may not know enough about how the population(s) respond to
increaseg or decreases in fishing mortatity to be as prepared as they

could be to deal with surprise events that cause shifts in the
population etate beyond what wae previously considered to be the average

fluctuation range (Hilborn 1987¡ Holling 1986).

The implementation of an adaptive management strategy requires a

good biological monitoring system in order to detect changes in
population parameters as well as flexibility in management to allow for
quick decision making as problems arise (Hilborn 1982). It is also

important for t,he management agency to ensure that what is learned over

time is retained and passed on to new gtaff (Hilborn l-g9?r. This is
important under any circumstances but, doubly so under an adaptive

management strategy where learning and adapting policy to what is
learned are key components.

Fisheries management used to be the domain of government

scientists, biologists and technicians trained in the collection,
analysis and interpretation of biological data and fisheries models.

Policy recommendations would be made to senior management and

politicians based on these data. They wourd then weigh the sociar,
economic, political and biological inputs prior to formulating official
policy. over the rast fifteen to twenty years governments have been

pressured by Aboriginal people and other resource users to share some of
the decision-making power with regards to the management of fishery
resources (Pinkerton 1989; Berkes et al. 1991). This is particurarly
true with regards to the management of fish and wildlife resources in
the comprehensive land claim areas of Canada's North (Maclachlan 1994).

The co-management arrangements that have developed vary from location to
location in terms of how the boards or committees are struct,ured and

what degree of decision-making power they have (pinkerton l-989; Haugh

1994¡ Berkes 1994).

In general there are representatives from government as well as
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from the fish harvesters. The board soricits input from other fish
harvesters and local stakeholders as well as from government. The board

has a certain amount of decision-making pov¡er, may formutate poticy and

regulat.ions, and/or advise government on legislation. often the

government still holds t,he final decision-making responsibility over

management issues. Some boards may have small budgets to cover their
operational expenses while otherg have larger budgets that aIlow them to
carry out research. Co-management boarde egtablighed under

comprehensive claims agreements fall into the latter category. Most of
theee co-management boards are striving to integrate western-based

scientific management with the local or traditional knowledge held by

figh harvesters (Berkes 1994).

Many people feel that fisheries science is not able to answer their
questione, has not been able to consistently predict yields, or will
never have enough data or information on which to base sound conclusions

(McDonald 1988). They conclude that science alone is inadequate to
properly manage resources and euggest that the inclusion of traditíonal
knowledge in an adaptive management framework will result in better,
more-informed management decisions (McDonald 1988). some people might

also suggest that an "adaptive" approach to natural resource management

has gone on in subsistence based societies that, hunt and harvest natural
resourcesr. Traditional environmental knowledge (TEK) is ,,a body of
knowredge built up by a group of people through generations of riving in
close contact with nature." and is "... both cumulative and dynamic,

building upon the experience of earlier generations and adapting to the

new technorogical and socioeconomic changes of the present." (Johnson

7992, p.4). Subsistence harvesters typically adjusted their harvesting
pract,ices based on observed changes in the state of the environment

around them and likely experimented with different techniques or

approaches in the process of developing a management system that worked

for them and their community at that given place and time.
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Fisheries science and TEK are both evolvíng and changing. As more

information is gathered and evaluated, practices are modified or new

ones developed. t{ith the development of the co-management process to
include more TEK, figheries Ecience and TEK concepts will become more

familiar to fish harvesters and scientists, alike. They witl effect
changes in each other and in the approach to fisheries management.

4.3 FISEERIES TTÍANAGEMEIflT IN lEE LOWER I{ACICEI{ZIE RIVER RTGTON

The subsistence fishery is self-regulated with limited government

interference (Yaremchuk and V¡ong 1989). Subsistence fish harvesters are

not allowed to sell their catch, or give it to non-natives. Rivers or

channels cannot be completely blocked with nets, nor can nets be

abandoned or l-eft unattended for more than a few days. There is no

control over mesh size, Iength of net, or the number of nets and only

Area VIr has ever been closed to subsietence fishing and that was with
the fuII cooperation of local subsistence fish harveeters. Subsistence

harvest surveys have been carried out periodically by various agencies.

More recentlyr regular subsistence harvest monitoring programs have been

implemented following the eigning of comprehensive land claims and the

development of co-management, bodies (see Chapter III).

Commercial fishery regulation has been carried out by the

Department of Fisheries and Oceans (ÐFO) and includes the use of
regulationg covering harvest, mesh size, quotas, Iicences, and

management areas. In 1954 the Northwest Territories Regulations were

developed and included in the Government of Canada's Fisheries Àct

(Government of Canada 1954). At that, time there vras no specific mention

of the Mackenzie Delta or other locations within the lower Mackenzie

River region. A minimum mesh size of 114 mm (4.5") for commercial

whit,efish fishing in the Mackenzie Delta was introduced in December,

1966 (Government of Canada 1966). It was not until May, l-974 that
revisions to the regulat,ions included commercial quot,as for the
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Mackenzie Delta (whitefish species), Eskimo (Husky) Lakes (inconnu and

whitefish, herring and cisco species) and for Liverpool Bay (trout
species). The regulations and guotas did not differentiat,e between

broad whitefish and lake whitefish (Tab1e 24).

Revisions to the NWT Fiehery Regulations made in December, I97S

divided the Mackenzie Derta into five management areas (Fis. 24) with
the following whitefieh epecies quotas assigned to each area:

Area I (5,000 lbs or 2,275 kg)¡

Area fI (201000 Ib or 911OO kg);

Area III (30,000 lb or 13,650 kg);

Area IV (75,000 lb or 34,125 kgl;

Area V (10,000 Ib or 4,550 kg) (covernment of Canada t975, I

(Table 24). The total whitefish species quota for the Mackenzie Delta
area was 1401000 lbe or 631770 kg as compared to the 33.192 kg set
previously. There wae also a Peel River quota of 5rOO0 tbs or 21275 kg

of whitefish epecies (Table 24). Also, the minimum mesh size was

increased to 139 mm (5.5") for whitefish species (Government of Canada

197s).

No changes were made to the management area boundaries untiL August

1987 when a sixth management area wag added to control the Big rish
River char harvest,s (Fig. 25l¡ (Government of Canada 19BZ)5. ft was

subsequently closed to gillnet fishing for five years to allow the char

populations to recover from over-harvesting (Betr and Girrman 1991;

Binder and Hanbidge 1993).

The quotas were converted from pounds to kirograms in June, l-981

(Government of Canada L98L) and the whitefish quota adjusted for Areas

rrr and rv; Area rrr was increased by an amount approximatery equar to
that by which Area IV was decreased. The total whitefish quota for the

5Th" *"rr"gement boundaries found in Corkum and McCart (1981) were draftboundaries.only, not actual boundaries (N. Robinson, DFo-Inuvik, personal
com¡nunication ¡ .
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Tebte 24. Quotas (ks),for conmercia[ species by fisheries rnsnâgement area 1974-1993. Source: Gov. of Csnada cazette Schedu¡e V (1924,1971',
1978, 1981, 1987, and 1991), (1 tb = .455 kg)._Beglnning ín i99ó, the quotas set in schedute V have ¡eeÀ ãJ¡ustø using a variatìon notice(Department of Fisheries and oceans 1992b, 1993, -1994, and 1995); rhere the quotâ hes been changed it is shown in brac[ets. The rþst ¡ecent
management area boundary changes xere made in 1991 (Fig. 2ó).

Location species 1974 19Ts ig761 ßn l9z8Y""t 19812 ßBf ßgo4 ß93

llackenzie Detta
Area I Broad Uhitefish

lth i tef i sh.Sp. ô

Cisco Sp. r

Lake Trout
Arctic Char
Burbot & N. Pike

Area II Broad Hhitefish
tlhitefish Sp.
Cisco Sp.
Lake Trout
Burbot & N. Pike

Area III Broad tthitefish
trhitef ish Sp.
Cisco sp.
Lake Trout
Burbot & N. pike

Area IV Broad fthitefish
Hhitefish sp.
I nconnu
P. Herring
Lake Trout

Area V Broad tJhitefish
tJh i tef i sh Sp.
P. Herring
Cisco Sp.

Area VtB Arctic char

lota[ uhítefish Sp.

Ft. llcPhersm Area
Peet Riverlu Broad lJhitefish

Hhitefish Sp.

H
F
F

Na5 No

2,?75 2,275 2,275 2,300 2,300
?,275 2,275 2,275 2,300 2,300
2,275 2,275 2,275 2,300 2,300

910 910 910 900 900
1,550 1,550 1,550 4,600 4,600

NO NO

9,100 9f100 9,100 9,100 9,100
2,275 2,275 2,275 2,300 2,300
2,275 2,275 2,275 2,300 2,300
4,550 1,550 4,550 4,600 4,600

NO NO

13,650 13,650 13,ó50 45,500 45,500
?,275 2,275 2,275 2,300 2,300
?,275 2,?75 2,275 2,300 2,300
1,550 4,550 4,550 4,600 4,600

NO NO

34,1?5 34,125 34,125 4,600 4,600
4,550 4,550 4,550 4,ó00 4,ó00

227,500 227,500 227 ,500 227,300 ?27 ,3002,275 2,275 2,275 2,300 2,300NO NO

o,:ro 4,550 4,550 0,333 0,333

500 500

NQ NO NO NO NO NO NOg

33,197 33,197

ñD1 
1 

ND

?,275 2,275 ?,275 2,300 2,300

(2,000) (2.000)
(-) (-)

2,300 2,300
2,300 2,300

900 900
4,600 4,600

(3,000) (2,000)
(-) (-)

2,300 2,300
2,300 2,300

(4,500) (4,500)

(1,000) (1,000)
(-) (-)

2,300 2,300
2,300 2,300
4,ó00 4,600

(1,000) (1,000)
(-) (-)

4,600 4,600(500) (500)
2,300 ?,300

(1,000) (1,000)
(-) (-)
500 500
500 (ó00)

NO NO

(1,s00) (2,300)
(-) (-)



Tabte 24. Continued.

Locatíon Species

Tuktoyaktuk Area
Eskimo .^Broad tJhitefish
(Husky) Lakes'"tJhítef ísh Sp.

I nconnu
Cisco Sp.p. Herríng
Lake Trout

Liverpool. eaylouhitef ish sp.
I nconnu
Císco Sp.p. Henring
T rout

Ft. cood Hoge Area
ManueI Lake'lu Broad lJhitefish

Lake r./h i tef i sh I
Lake Trout

Rorey Lake10 Broad Hhitefish
Lake l,/h i tef i sh &

Lake Trout
Other Âreas
Sitidgi Lakel0 Broad t/hitefish

Lake tjhitefish &
Lake Trout

ts
F
t\)

1971

11 ,375 11 ,375910 910
22,750 22,750

?27,500 227,500

'11,375 11 ,375

1975 19761

11,1!5_ 11 ,375 11 ,375 11,400 l1 .4oo1,138 1,138 1:138 1',-2oó 
';';;,;,

11,375 11,375 11,375 11;4oO 1a:4óO

11,375 11,375 11,375 11,400 11,400

.],]3_g .i,138 1,138 1,200 1,200
^1!,112 .11 ,375 11 ,375 11',400 1i;;õo227,500 227,500 227',500 227',Ãóó zài";oo

1,550 4,550 1,550 800 g00

1,550 4,550 4,550 800 g00

Year
19n 1p^78

Eroad tJhitefish
tJh i tef i sh Sp.
Lake tJh i tef i sh &
Lake Tnout

I nconnu
Cisco Sp.
P. Herring
Lake Trout
Arctic Char
Burbot & N. pike

ß812 1e8f

ND

14,572 44,572 77,350 77,350 77,350 ZC,àOO n,8OO Í?;ï33, i?;Í33'

ß904

11,400 11,400
1,200 1,200

11,400 ,l1,400

1 1,400 11 ,4OO

1,?00 l,2oo
11,400 (2,400)
20,000 (2,000)

800 800

10.t65 10,465 10,465 L?go I,9OO I,9OO I,OOO

22,eÅ3 az,7:3 Å:'.:19 -u-,9?9 á'Jái z;gii t;éoð i,ã:oå z,ooo
227';00 zãl',soó 1;í;ód ,íi^','g:ú rî^i,,i&.ii;î31 ,iS;iSS ,:îiãSS, 

.ljiãgll
11,s75 11,s7s ?0',475 zo',¿zs ?ó',1íi 

-áó,,soo 
20,,6ó0 

.ãó;;õõ, 
20,000e19 ._ ?lo eto .eoo - ,õõo --,;oõ 

eoo13,ó50 13,650 13,ó50 13,800 ls,aoo <lz,iõõl tt¡,zool

1993

1,365 I ,365 1,365 300 300 300 300



TabLe 24. Continued.
I

"Management 
boundaries created (Fig. 24).

;ouota âdjusted from pounds to kitograms.
"Management Area VI added to the northHest cornor of the deLte end ctosed to fishing fr.orn
,.Aug. 1-31, 1987-199?. Areas I-V remained unchanged (Fig. 25).
iThe numben in bnackets is the operating quota estabtished by ray of s variâtion notice.
;Management areas I to V Here created in Decemben 1975 and msnegement area Vt Has created in i9g7.
llncl.udes Iake whitefish and broad Hhítefish.
ilnctudes Ieast císco and arctic cisco.
'Area VI was created in 1987 to better manage Big Fish River arctic char. Quota levets Here not set,
^Gazette 1987).
f¡his area Has not open to cormerciat fishing.
,iiAdditionat areas where coímerciaI quotas have been set.
;;No quota was Iisted at this time.
''TotaI for a[[ areas in the Iower I'tackenzie Ríven regíon r,¡here broad ¡rhitefish are harvested.

P
F(,

the anea Has ctosed to fishins (Canada
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Mackenzie Delta hras now 66,100 kg.

Yaremchuk et aI. (1989) report, quota levels that are slightly
different to those quoted here for the years prior to lgSL tikely
because the conversion factor used to convert lbs to kg was slightly
different. They also report the switch to metric in 1982 not 1981.

In 1991 the management area boundaries were modified (F.ig. 26) to
coincide with the ISR boundary and to extend Area V past the community

of Tsiigehtchic to include fishing locations in and around Ft. Good

Hope. The quotas were not adjusted to reflect t.he new boundaries. The

management boundary for Area V may soon be adjusted northward to

coincide with the Gwich'in and Sahtu Settlement Area boundaries (D.

Moshenko, DFO-Winnipeg, personal communication) .

The commercial harvest sales in each of the management areas seldom

reached the quota limits prior to 1990 (Table 22 and 24). The total
sales for all areas has never exceeded 40,000 kg and averages

approximately 20,0OO kg (Table 22), whLIe the total quot,a for whitefish
species went from 44,572 kg to 79,800 kg between l-974 and 1990 (Tab1e

241. The quotas did not differentiat,e between lake whitefish and broad

whitefish but very few lake whitefish are sold commercially due to their
poor quality so it ig inferred t,hat the broad whitefish commercial

harvest sales could have reached these levels.

In the absence of complete biological data, cornmercial quotas for
the NWT have been set using yield indices such as Ryder's Morphoeadaphic

fndex (MEI) or a comparison of yield from rivers of similar size (Clarke

l-993). However, the llEI was developed for use in lakes; it is a trophic
state model that provides an index of lake fertility and potential fish
production but it does not account for other factors that affect fish
production such as pH or the availability of reproductive sites (Hayes

et aI. L993). Therefore, its applicability to the Mackenzie River Delta

is guestionable.

In l-990 the quotas set in 1981 were modified using variation
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notices. The variation notice is a management tool that can be used to
change certain Fisheries Act Regulations such as guotas. Broad

whitefish are norÁt differentiated from lake whitefish for most areas and

the quotas are significantly reduced (Department of Fisheries and Oceans

t992a¡ J-992b¡ 1993; L994¡ 1995) (Table 24). Lovr commercial sales levels
and uncertaint,y with regards to subsistence harvest and true production

potential may have caused fishery managers to have second thoughts with
regards to the previous quotas. Thus, recently set quotas more closely
reflect the true level of commercial sales rather than the biological
potential of the resource.

A more recent management too] that has been used in the Mackenzie

Delta is the exploratory or test fishery policy. A five year

exploratory fishery that targeted broad whitefish in the Middte Channel

of the Mackenzie River Delta, was completed in 7993, see Chapter III for
a more detailed discussion.

Fish harvesters interested in selling fish from their subsistence

catch or who participate in commercial fishery ventures are required to
purchase a licence from the DFo. Since 1978 these fish harvesters have

been surveyed at the end of the fishing season. The survey format has

been modified over the years but essentiatly they have been asked to
record how much of each species they caught, how much they sold, and

where these catches were made. The survey data are compiled and

reported by management area but prior to l-990 it was reported primarily
by community (see Chapter III).

Non-native fish harvesters who wish to catch fish for subsistence

purposes are required to purchase a domestic fishing licence from the

DFo. These fish harvesters are also sent survey forms similar to the

ones used for commercial fish harvesters so that the DFo is abl-e to
estimate harvests for t,his component of the total harvest.

În 1986, forlowing the signing of the rnuviaruit Finar Agreement

(IFA) the DFO no longer had the sole responsibility over the management
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of fish resources in the Mackenzie Delta (Ðepartment of fndian Affairs
and Northern Deveropment 1984). An rnuviaruit came council (rcc) was

formed to deal with corlective interests and advise government on

policy, legislat.ion, regulat,ions and administration dealing with
renewable reÊtources either directly or through co-management bodies one

of which is the FJMC (Fig.27't (Doubleday 1989; Berr and Gill-man 1991-;

Robinson and Binder 1991; Binder and Hanbidge 1993). similar bodies

cal-led Renewable Resources Boards were set up under the Gwich'in and

Sahtu Dene and Metis comprehensive land claims (Fig. 281 (Department of
rndian Affairs and Northern Devel-opment 7992¡ 1993). These RRBg have

both decision making and advisory poh'ers. provisions of these l-and

claim agreements are protected under the Canadian Constitution and where

they conflict with other Federal or Territorial tegielation, the

agreements prevail (MacLachlan 1994).

4.3.1 The Inuvialuit Fisberies iloint Management Conmittee

Information presented below is from the Inuvialuit Final Agreement

(IFA) published by the Department of Indian and Northern Development

(1984) unless otherwise noÈed. The renewable resources co-management

structure created under the fFA is given in Fig. 27.

The Fisheriee Joint Management Committee (FJMC) is responsibl-e for
advising the Minister of the Department, of Fisheries and oceans on

regulations, research policies and management of fish and marine mam¡nal

resources within the Inuvialuit Settlement Region (ISR).

Responsibilities include the determination of harvest revers and

subsistence quotas, the regulation of public fishing on certain
Inuvialuit lands as may be required, the allocat,ion of any subsist,ence

quotas among communities, and the allocation of commercial fishing
Iicences and quot,as as specified in the IFA.

There are four voting members and a chairperson selected by those

members. The rnuvialuit Game council (rcc) and the government each
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Govemment Minister

Makes Recommendations
to

Wìldlife Managemenl
Advisory Committee

(t¡WT)

3lnwialul
1 Federal Gov.
2 NWT Gov.

Wildlife Management
Advisory Committee

(Yukon)

1 lnwblu¡t
1 AborioimllOüerl
l Fedeålcd.
1 Yukon Gov.

Environmentaf lmpact
Assessment Scre€nino

Committee

3lnwialuit
3 Govemment Envuonmenal lmpact

Assessment Êeview
Board

3 lnuvialul
3 Governænt

\\

\\

l; a lnuvialuit Game Council (fGC)
(One representative from each HTC)

Hunters and Trappers Committees (HTCs)
(one in each commun¡ty)

Fig-ure 27. Structure of
resources co-management

the fnuvialuit renewable
E¡ystem.
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select two of the four voting members. The rGC is comprised of at l_east

one representative from the Hunters and Trappers commit.tees (HTc)

Iocated in each community plus a chairperson. It is responsible for: L)

appointing Inuvialuit members to all joint government and Inuvialuit
bodies responsible for fish and witdlife management¡ 2) advising the
appropriate government aut,hority about registation, regurations, and

policies involving fish and wildlife; 3) assigning community hunting and

trapping areas and sub-allocating Inuvialuit, harvest quotas among the
six communities; 4) representing rnuvialuit interests in any other
Canadian or internat,ional group concerned with witdtife issues in the
ISR. The IGC also oversees the subsistence harvest monitoring program

conducted by Joint Secretariat staff.
The HTCS in each community are responsible for advising the fGC and

FJMC about the eubsistence use and requirements of their people and sub-

allocating quotas. They also play a role in identifying research needs

and encourage Inuvialuit involvement in conservation, and management of
fish and wildlife resources in the ISR.

Technical and administrative support is provided to the FJMC and

three other Inuvialuit co-management bodies by the Joint Secretariat
(Binder and Hanbidge J.993). community meetings are organized on an

annual basis in order to determine or better understand individual
comrnunity needs and requirements wit.h regards to their fisheries
resources. They also hold regular meetings wit.h the DFo and others who

conduct research on t,heir behalf. Annual reports are prepared which
give brief descriptions of the committees act,ivities and the research
project.s carried out by Joint secretariat staff and other agencies

funded by t,he FJtfC.

The IFA requires the Government of Canada to ensure that management

prans are developed for migratory species to ensure acceptable
population levels are maintained in alt jurisdictions and to coordinate
research object.ives and related matters. The management of migratory
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sPecies is made easier by the provision that atlows other Aboriginal
groups who have recognized traditional interests in the ISR, to have

membership on the FJMC and other co-management boards provided equal

representation between government and native members is maintained.

However, this membership Ís Ìimited to the time spent resolving mutual

issues only and is conditional on rnuvialuit being extended a similar
offer by the other groups co-management board (Binder and Hanbidge

1993 )

Overlap agreements may be created between the Inuvialuit. and

neighbouring land claim groups to deal with resource use and management

issues on lands that have been traditionatJ-y used by more than one

Aboriginal people (Binder and Handidge 1993). For example an overlap

agreement was signed in 1984 that dealt with wildLife harvesting by

Gwich'in within the ISR and by Inuvíaluit south of the ISR (Binder and

Hanbidge 1993). Keith et aI. (1987) describe the concerns of
northerners with the state of fisheries management in the early 198O's.

Since then the eituation has improved and the DFo is cooperating fully
with the FJMC. Very few, if any, of their recommendations have been

rejected by the Minister (8e11 and Gillman 199L; Binder and Hanbidge

1e93 ) .

4.3.2 The Gwich'in and Sabtu Dene aud Metis Renewable Resources Boards

Information presented below is from the Gwich'in comprehensive land

claim agreement and t,he Sahtu Dene and Metis comprehensive l-and claim

agreement published by the Department of Indian Affairs and Northern

Development (L992 and 1993) unless otherwise noted.

The Gwich'in and Sahtu Dene and Metis comprehensive land claim

agreements are simirar in many ways because both developed out of the

comprehensive land claim agreement in principle bet,ween Canada, the Dene

and Metis NatÍon, and the Metis Association of the Northwest Territories
(Ðepartment of Indian Affairs and Northern Development l_988). As a
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result the renewable resource co-management structure is identical for
these two groups (Fig. 28).

Public management boards called Renewable Resources Boards (RRBs)

have been created which are comprised of eix members and six alternates
appointed jointly by the covernor in Council and the Executive Council
of the Government of the Northwest Territories. Both Governments and

the Tribar counciró pot forward a rist of nominations and from each

list three memberg and three arternates are selected. At reast one

member must be a resident of the Northwest rerritories who is not a

participant in the land claim agreement. The members nominate a

chairperson who must be from the settlement area.

The RRB ie the main instrument of wildlife management in t.he

settlement area and as guch has decision-making powers subject onry to
conservation, public health and safety (D. Moshenko, DFO-Vùinnipeg,

personal communication). The RRB has an Executive Director and staff to
carry out board responsibilitiee and conduct independent research. The

RRB consults with government, communities, the public, and Renewabre

Resource Councils (RRc) which are established in each community and were

formerly known as Hunters and Trappers Associat,ions (HTAS). There is no

direct link between the RRB and the RRCs as is the case between the

fnuvialuit's IGC and HTCg. Decieions, policies, and regulations
pertaining to the harvest,ing and management of fish, wirdrife and

forestry may be established by the board and sent to the Minister for
review and approval. Any regulations or tegislation proposed by

government must be reviewed prior to approvat by the RRB.

The RRB will oversee a Settlement, Harvest Study that wiII provide

data to be used in determining a Gwich'in/Sahtu minimum needs level
(MNL). After five years, the MNL wil-I be determined using the following

óTh" s"htu Triba1 Council has been re-named the Sahtu Secretariat
Incorporated since the land claim was signed in L993 (D. I'foshenko, DFo-I{innipeg, personal communication) .
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formula: MNL=1/2*(h1+h2+h3+h4+h5+hmax); where hl_ to h5 equal the

average harvest in years one to five and hmax equals the maximum harvest

taken in any one of the previous five years. A Gwich'in/Sahtu needs

Ievel may be set at, or above the MNL and may be adjusted at any time

after consulting with the RRC. A RRC or t,he Gwich'in/Sahtu Tribal
Council may adviee the RRB to reallocate any portion of the needs level
not reguired at any given time.

The allocation of the total allowable harvest, beyond the needs

level, is done in no particular order: 1) to long-term residents who are

not participants in the agreement ¡ 2l to personal consumption needs of
other aboriginal people who have harvesting rights in the settlement

areai 3) to sport hunting and fishing; and 4) to commercial demands.

The RRB will determine if commercial harvesting is to be allowed in
Gwich'in/Sahtu lands and may set terms and conditions for such

harvesting. The agreement stipulates that the harvesting needs of the

participants will have first priority if for any reason harvesting
quotas are set,. Participants have exclusive rights to a licence for
fishing in watere overlying Gwich'in/Saht,u lands. Non-participants to
the land claim who had a Ìicence to fish in waters overlying

Gwich'in/Sahtu lands at the time of the agreement may continue to fish
as long as they renew the licence each and every year following the

agreement.

For other waters in the set,tlement area, participants will be

offered a number of licences equal to the number held by participants in
either the first or second year prior to the signing of the ag,reement,

which ever is larger. These licences are offered first to the

individual fish harvesters and then to the Tribal Council. The Triba1

Council has the first right of refusal to one half of any nel¡r licences,

Iicences not renewed, or not re-issued. Once the participants have been

offered or issued 50t of the licences for any fishery they are treated
on the same terms as any other applicant.
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The RRC in each community oversees resource use and issues access

permits for all lands withÍn their area. They will also allocate the

needs level for their community among participants of the agreement,

establish group trapping areas, advise the RRB on issues of importance

to themr and encourage local involvement in conservation, research and

other fish and wildlife management activities.
The government is to work with the RRB, other management bodies

including foreign governments and users, to establish management

agreements and plans that will maintain and enhance populat,ion levels
for migratory species. The Gwich'in/Sahtu are to be provided the

opportunity to be represented in any Canadian discussions with regards

to migratory species located in the settlement area. The agreements

addrees t,he possibility that regional resource management boards could

be established in the future that would cover all or parts of the

reepective land craim areas. rf this occurs, the agreements specify
that the new board would assume the powers of the RRBs and the RRBs

would become regional paners of the new board. These regionar panels

would be reduced to five members and would exercise the powers of the

new board except in areas which may affect regions outside their
respective set,tlement areas.

one clause unique to the sahtu Dene and Metis claim under the
section on wildlife harvesting and management requires the RRB to
determine if a Great Bear Lake Committee should be created. No

additionaL details are available but this committee would likely report
to the RRB and might be responsibLe for resource harvesting and

management issues on Great Bear Lake.

4.4 IÌflIERVIEW IIETEODS USED TO DOCI'MENT LOCAL EARVESTER OPINIONS

Based on a general understanding of potential management issues

series of questions were deveroped that served as an outrine or

interview guide for informal interviews with representatives of both
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Inuvialuit HTCs and Dene/Metis RRCs in each community (Appendix C,

Tables 1 and 2). In some interviews, the interview guide was followed
closely while in others it was used only as a reference to lead

conversation. In some cases, only the president of the HTC or RRC was

interviewed, in others there were two or more people present. In some

communities both part-time and full-time fish harvesters were present.

Some of the interviews were taped; for others it was not possible or the
participants preferred not to have the intervíew taped. Information

derived from these intervievrs has been summarized and grouped into three
categories: subsistence fishery issues, commercial fishery and resource

alLocation issues, and management issues.

It is important to recognize that no two interviews were the same.

The opinions and co¡nments were from individuals, thus they do not

necessarily represent the views of the organization or community. It is
aleo important to note that organizations or communities may not hold

uniform views. There were in fact instances in which opinions differed
within and between conìmunities and land claim groups. AIso, views can

change; some of the comments attributed to a specific community or group

may not hold true at a later date. Therefore, it is difficutt to
generalize, and attempts at such may not always be entirery appropriate.

However, generalizations have been made here in an attempt to illustrate
the key local issues involving the management of broad whitefish in the

lower Mackenzie River region.

4.5 RESI'LTS OF TNTERVIEWS AND DISCUSSION

A summary of the issues raised and comments provided during the

interviews can be found in Table 25. These will be discussed in general

terms below.

4.5.1 Subsist,ence Fishery Issues

Everyone agreed that the fishing effort had been much greater in
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Table 25. Comnercial and subsÍetence fisherÍes management issues which
¡¡ere raised. a¡rd commente tbat were mad.e in interviews with membere of
each comrunít
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the past, prior to and incruding the 1950's and l-960,s. At that time
more people were riving off the land, fishing to feed themselves and

their dogs. One estimate put harvest for the L99o's at J-/J-O what it was

in the past. Broad whitefish harvests for the ISR for 1987 and 1988

hlere approximately l/lO of the estimates for Inuvialuit harvests prior
to 1955 made by Freeman (at review). However, estimates for the entire
region in 1988 and 1989 are approximately eight times and two times

greater' respectively, than l/lO of the estimates made from surveys done

in the 1960's (Appendix_ D, Table 4). Past broad whitefish harvests for
the lower Mackenzie River region would have ranged between 860rO00 and

2.9 million kg if the 1988 and 1989 estimates found in Table 22 were

multiplied by 10.

No one had noticed any changes in the size of t,he fish caught or in
the numbers they were catching per net. However, some of the Aklavik
HTC and Ft. McPherson RRC members interviewed felt there may be fewer

fish now than there vrere 10 to 15 years ago. rt was noted that on

averaçle, fish from the Peel Channel seemed to be smaller and catches

were legs than what you would find in the Middle Channel or mainstem

Mackenzie River. Fish harvesters in Tuktoyaktuk commented that "jumbo"
broad whitefish are most cornmon in Tuktoyaktuk Harbour in July and that
juvenile broad whitefish are often caught arong with ',herring,, in g9 mm

(3.5") mesh nets.

Members of the rnuvik HTC, Tsiigehtchic RRc, Ft. Mcpherson and Ft.
Good Hope RRcs expressed concern over fish quality. Peop1e from several
communities mentioned that they preferred broad whitefish caught in the
lakes ("lake-fish") to those caught in the Mackenzie River
( "whitefish" ) . These lake-fish are sometimes caught, alongside other
broad whitefish in the delta channers in the farl but do not appear to
be in spawning condition. In this instance they are stitl considered to
be of better quarity because the flesh is richer and ress ,'watery',. one

person felt that the quality of broad whitefish caught on the coast was
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similar to that for broad whitefish from the lakes and both were better
than broad whitefish from the river. Lipids or fats found in the muscle

tissues of fish are replaced by water as the gonads begin to ripen.
Differences in maturity may explain the differences in taste and quality
between fish from these rocations. some people were also concerned

about the potential cumulative effects of hydrocarbon exploration and

development upstream on the Mackenzie River as welr as upst,ream

hydroelectric development on Mackenzie River tributarieg such as the
Liard River.

4.5.2 Commercial F'ishery and Resource Allocation lasues

The majority of people interviewed saw no conflict between

commercial- and subsigtence harvesting. some felt fish harvest,ers

involved in a commercial fishery wourd just put in an extra net or two

to meet their subsistence needs. Most felt the broad whitefish
populations could support both subsistence and commercial fisheries in
more t,han one community. AIl com¡nunities were int,erested in economic

development opportunities in generar and fisheries development in
particular.

Both rnuviaruit and Gwich'in from the communities of rnuvik,
Tsiigehtchic and Ft. McPherson felt there could be some potential for
commercial development in their communities and would like to pursue

this further. The Inuvialuit in Inuvik have already taken steps in that
direction with t.heir exploratory fishery on the Middle Channel- north of
Horseshoe Bend which was conducted between l-989 and 1993 (F'ig. L).

People interviewed in Tuktoyaktuk, Aklavik and Ft. cood Hope

pointed out that the potential for commercial fishery development in
their communities was limited, given that they had no road access and

would have to send fish out by air. Arso, some peopre in Aklavik
suggested that, the best fishing was to be found in the Middle Channel-

where the fish were on average larger and more prentifur, than in the

130



smaller channels near Ak1avik. Therefore an export commercial fishery
would be less likely to eucceed in their community.

The pooling of resources through the establishment of a joint

fishery operation between communities was suggested as one way to
overcome some of the difficulties in securing capital and supplying

fieh. For example, Gwich'in from Tsiigehtchic and Ft. lfcPherson felt a

joint fishery between these two communities might be an option worth

investigating.

There also was Eome concern expressed over the development of large

export fisheries by some people. They stressed that the eubsistence

fishery was of primary importance and that commercial development should

be approached cautiously. One individual emphasized that any commercial

development should be for the benefit of Aboriginal fish harvesters

only.

4.5.3 Other Fishery Managenent Issues

The Inuvialuit have had approximately ten years of experience with

their co-management syetem and everyone vras very pleased with how it was

developing. Through their HTCs and the FJMC they have been abl-e to
identify areas of concern and influence policy decisions.

It was noticed that the size and degree of isolation of the

community may have an influence on the transfer of traditional knowledge

to the younger generations. In fnuvik (a larger regional centre)

several people commented that traditional knowledge was being lost
because young people v¡ere not taking an interest in traditional
activities; they did not like spending time in the bush. While similar
comments were made by some people in Àklavik there was also a feeting
there and particularly in Tuktoyaktuk that young people were interested
and did have opportunities to learn traditional hunting and fishing
skills, that they were becoming more respectful of elders, and that
traditional management tools such as el-der and peer pressure were being
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revived.

Many people expressed the desire to have traditional knowledge

included along with scientific knowledge in the decision making process,

but how thie might be achieved wag not, discussed further. Some

Inuvialuit mentioned having their elders' com¡nittees act, as advisors to
the management committees. At the moment these committees have no

formal input into resource management decisions.

The Gwich'in and Sahtu communities have not had the same

opportunities to influence fieheries management as the Inuvialuit have

in recent years. No one pointed to any significant problems with how

broad whitefish fisherieg were being managed in t.heir communities but

they were looking forward to gaining control over their resources

through the establishment of Rener^¡able Resource councils and Boards

following the implementation of their land claims. Some felt that
having control or oqtnership over their resources might help to reduce

some of the over-harvesting and waste that has occurred at times and

that young people may begin to pay more attention to how their resources

are used.

Most people agreed t,hat harvest monitoring was important and should

continue in order to det.ermine basic subsistence use of fish resources.

This would not only document the importance of the fisheries resource in
case of some environmental threat but would also assist in the

determination of commercial harvest potentials.

Most groups recognized t,hat the broad whitefish were a shared

resource and that, a management plan should be developed with input from

all parties. However, it was not necessarily a priority for some

communities where issues concerning other species were more pressing

than issues concerning broad whitefish.

4.6 SI,MITIARY AND CONCLUSIONS

To dater management intervention in broad whitefish populations of

L32



the lower Mackenzie River region has been minimal, compared to some char

populationg in the area, because broad whitefish have not exhibited any

signs that they are in decline. Management areas have been established

that divide the region into smaller units primarily to facilitate the

management of the commercial fieheries. Commercial quotas were

eetablished in 1974 and the combined quota for all- areas has been as

high as 79r8OO kg, but eince 1983 reported sales erere closer to 5rOO0 kg

(20,O0O kg if you include the exploratory harvests for l-989 to 1993)

(Table 22). Recently, the combined commercial quota for broad whitefish
from all areas was set somewhat arbitrarily at 91300 kg; a level which

more cloeely reflects the local commercial sales (excluding exploratory

fisheries). The subsistence fishery was known to be much larger t,han

the commercial fishery but often good eetimates were not available. In

Chapter III the eubsietence harvest is estimated to be between 1OO,0O0

and 300,00O kg.

Loca1 fish harvesters felt that the broad whitefish populations of

the lower Mackenzie River region have remained fairly st,able. Some

noted localized fluctuations in quantity and quality, but generally it
wae felt that the quantity, sLze, and quality of the broad whitefish
were unchanged and that the resource r¡ras not in any danger of being

over-harvested. The level of effort expended, and the amount of fish
harvested in the subsisÈence fishery is believed to have decreased since

the 1950's and 1960's when more people were making a living off the land

and more fish were reguired to feed dog teams.

There l¡tas genera] interest expressed in several communities to Look

into the commercial development of the broad whitefish resource. This

was somewhat expected, as most northern communities are looking for
development opportunities and the development of natural resources is
often the most feasible. However, people in the communities of
Tuktoyaktuk, AkJ-avik and Ft. Good Hope recognized the difficulties that
the lack of road access would impose on such a project. The importance
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of the subsistence harvest was noted by people in all communities and

eome individuals suggested that any commercial development should

proceed with caution.

The Inuvialuit were pleased with their co-manaçlement system and how

it was developing, although they fert rEK was not being incorporated
into management decisions as well ag it could be. one suggestion was to
involve an elders committee in the management process at an advisory
level. Another might be to include TEK in t,he harvest monitoring
studies. Stevenson (1995) discusseg the value of incorporating TEK into
the co-management process and provides guidelines for its collection as

one component of a harvest study. As a result, observations relating to
abundance trends, fish health and behaviour, etc., are corrected and

recorded on a regular basis. rt is important to remember to take
direct,ion from the communities with regards to the type of informat,ion

and data to be collected and how best to collect it (stevenson 1995).

This informat,ion might be harder to collat,e than harvest numbers and

locat,ion but would provide a means through which TEK could be

transferred to the co-management board and/or fisheries researchers on

an ongoing basie.

The need for a broad whitefish management plan was recognized but
was not necessarily a priority given that there were no pressing

harvest,ing or allocation issues. However, this may noÈ always be the
case. To date, the stocks have been able to support subsistence

harvesting and a limited amount of commercial fishing. Sustaining the

subsistence harvest is of primary concern to most resource users but the
potential to capitalize on and provide a cash income from the excess

through the development of commercial fisheries is attractive to some.

Therefore, t,here is potential for conflict not only in terms of resource

arrocation between commercial and subsistence interests within
communities and land claim groups but also betrå¡een communities and l-and

craim groups, particularl-y if large export commerciar fisheries are
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developed.

The co-management arrangement developed by the IFA has worked well.
The DFO is working cooperatively with the FJMC to ensure their concerns,

and recommendations are addressed and fisheries researchers are ensuring

their work is report,ed back to the communit,y through more creative and

informative means such as posters, meetings, and workshops. The other
two land claim agreements (Gwich'in and Sahtu Dene and Metis) are

expected to produce similar results.
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CE.APTER V

SI!!¡IMARY AND RECOMMENDATIONS

5. 1 BIOLOGICAL ANAI,YSIS

Ideally fisheries scientist,e would like to have complete knowtedge

with which to confidently apply population models developed for
predicting stock size and sustainable yields. Unfortunately this is
often not possible and the broad whitefish of the lower Mackenzie River
region is one euch example. Also, even if fult population data were

available, it ie questionable that yield eetimates that would be

reliable year after year could be eetablished (Larkin ]-97a¡ Horting
1986).

There is incomplete life history information for broad whitefish
from the lower Mackenzie River region. We know there are two and

possibly three }ife history types, anadromous, Iacustrine, and riverine.
The existence of separate etocke within these life history types has

been hypothesized but hae not yet been demonstrated. The extent to
which stock mixing might occur is not known. l.fixing of stocks may or
may not occur prior to epawning during the pre-spawning feeding and

migratory phaees of their life history. The det,ermination of population

size(s) for such a complex resource is very difficult. and has not yet

been achieved for broad whitefish from the lower Mackenzie River region.
Objective 1, etated in Chapter I, was to examine biological data

from broad whitefish collect,ed from the Middle Channel for temporal

differences within 1984 and between 1984 and L989 that may be evidence

of heterogeneity within broad whitefish of the Mackenzie River. Samples

collected from this location and time are believed to be a mixture of
stocks that are gathering just, prior to beginning their spawning

migration. Differences within- and between-years were observed,

particularly in length and age distributions but whether or not this
variability ie due to genetic variation between discrete stocks is not

certain. The data are limited for this type of analysis by small sample
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sizes and the fact they are from a single mesh size (139 mm).

Therefore, the nult hypothesis aesociated with objective 1 could neither
be accepted or rejected with confidence. The exietence of discrete
stocks of anadromoue broad whitefish in the lower Mackenzie River region
remains a hypothesie and management on a stock-by-stock basis is not
possible at, this time.

The biological data presented in this pract,icum when combined with
data from the 1989 to 1993 exproratory fiehery, provide managers with
eleven years of informat.ion on broad whitefish from a single location
and wilr agsiet in the formuration of a management ptan. The data

presented here show that many age groups were represented in the
population(s). Ages ranged from five to 2O years, the mean age (L2

yeara) and age at maturity (seven yeare) were relativery high and

congtant over the etudy period. The mean length wae almost constant at
500 mm across years. The population(s) sampled appear to be strong and

stable. However, the population or stock structure is a "black box".
If it ie a true complex of etocks, then the typical response associated
with a high or increasing lever of mortarity in any one stock may be

masked by the presence of ot.her stocks. On the other hand, anadromous

broad whitefish may not respond to increases in fishing mortality in the
way typically expected because of the nature of its life-cycle; broad

whitefish are found in an open system (river, Iakes and coastal habitat)
as opposed to a crosed system (lake, river or marine habitat) on which

most of the scientific models are based.

There is evidence that suggest,s that anadromous broad whitefish
might be comprised of different stocks. If these stocks have different
population parameters then they may respond differently to an increase
in fishing mortality and multi-stock fisheries models would be more

appropriate than unit-stock models. However, the apptication of these
models requires complete knowledge

population parameters. These data

the existing stocks and their
not yet exist and monitoring data

of

do
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from the mixed-stock commercial and subsietence fisheries will not
provide Ít.

Adaptive management strat.egiee can be applied in sit.uations such as

thie one, where there ie limited information with which to apply

traditional fisherieg science methods and management policies (Chapter

IV' Section 4.2). Fieheriee manaçtere may uEe the exploratory fishery
concept as an adaptive management strategy. A quota wourd be based on

information from the previous five year exploratory fishery, and

eubsequent,Iy, quot,ae would be increased or decreased after each three-
to- five year exploratory cycle, depending on how certain key indicator
variables responded. Thie would require an extensive biological and

harvest monitoring program in order to detect crucial changes or trends

in these variables. Monitoring may herp us det,ermine how broad

whitefieh react to increaseg and decreasee in fishing mortality, but

research projects designed t,o answer basic questions such as stock

discrimination are also important in assist,ing managers in the

interpretation of monitoring data and formulation of management policy.

5.2 EARVESI STATISTICS

Objective 2, ae stat.ed in Chapter I, was to examine past and

present subsistence and commercial harvest and to estimate the current
total harvest for broad whitefish within the lower Mackenzie River

region.

commercial harvest est,imates were availabte from l-95s to t,he

present. However, for most years there were no export harvests and

local commercial sales data were based on annual recall surveys that
were not arways completed by every licence holder. Therefore, these

data are minimum egtimatee of the total commercial harvest. The highest
harvests occurred for the years in which export fisheries operated: 1960

and 1961-; 1963 to 1966; 1972 to 1975¡ and 1989 to 1993. These fisheries
were generally noL successful due to a lack of market, and competition
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with loerer priced fieh from southern fisheries. some subsistence figh
harvesters purchase a cornmercial licence which allows them to supply the
rocar market with fresh, dried, or smoked fish in excess of their
subgistence needs. These combination subsist,ence/local commercial

fisheries have operated since the trading posts were established j-n the
region in the tate 1800'g and harveetg appear to have dropped off from a

high of 23,374 kg in 1982 to approximately 5,ooo kg in the earry 199o's.
The subsistence fishery was, and continues to be, a rarge and

extremely important fishery in the lower Mackenzie River region. Broad

whitefieh are very abundant and continue to be a staple of the
subsistence diet for many Aboriginal people as well as an important part
of their culture and tradition. Estimates of the eubsistence fishery
harvegts go back ae far ae 1960 but are spotty. Like the local
commercial harvest estimateg mentioned above, the subsistence harvest
estimates are baged on survey data that may not have covered att active
fish harvestere and may be more or less reliable. Recent estimates
covering alr communities in the rower Mackenzie River region are
available for 1988 (299,378 kg) and 1989 (86,2j6 kg) only. The 1988

harvest estimate is high and goes against t,he general downward trend in
harvests observed for estimates from the 1960'e to the 19gO.e. However,

thie 1988 value was considered to be reliable. The estimates for L96O

to 1965 varied between 165,?38 and 352,239 kg. Assuming they were

reasonably accurate, t,his suggests that subsistence harvests may not
have decreased to the extent previously thought by fisheries managers

and fish harvesters. They may even be on the increase folrowing a

period of decrease in the late 1960's and 19zo,s. country foods,
particuJ-arly broad whitefish, comprise a considerable portion of the
diet for Aboriginal people in the lower Mackenzie River region, so it is
not unrealistic to euggest that broad whitefish harvests are high and

possibly increasing.

It was estimat,ed that the total annual broad whitefish harvest
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falls between IOO,OOO and 3oorooo kg. Beginning in l-996, there will be

data available from the Gwich'in harvest etudy and soon afterr from the

Sahtu Dene and Metis etudy. ['then these data are combined with the

Inuvialuit study, we will have data from atl communities in the lower

Mackenzie River region vthere broad whitefish are harvested. At that

point, better estimates of total broad whitefish harvests for the entire

lower Mackenzie River region should be possible'

5.3 FISEERIES MÀNAGEMEITT ISSI'ES

objective 3, as stated in chapter I, wae to examine management

iesues for broad whitefish from the lower Mackenzie River region with

input from regource u€ters and other stake-holders'

The broad whitefish populations of the Iower Mackenzie River region

are considered to be heatthy and stable by most local harvesters' Most

people intervlewed for this study believed that the number of full-time

fish harvesters had decreased (although many continue to fish part-

time), and the harvest had also decrea€ted because few people have dog

teams to feed. Therefore, it wae felt that there are not as many broad

whitefish being harvested in the 1990'e as in the 1950's' This may be

true, although data preeented here suggest that the subeistence harvest

is high and poesibly comparable to what was being harvested in the

1960.s and 1970'g. A reduction in harvest from a 1950's level may mean

t,here is room for the expansion of commercial fisheries for broad

whitefish but it was made clear that the subsistence fishery was of

primary imPortance.

The allocation of fish between subsistence and commercial fisheries

was not considered to be a problem at this time, as most people felt

there were enough fish in the system to support commercial develoPment.

What may be an issue is where a commercial fishery is located and who

benefits from it. Broad whitefish are a resource which is shared by six

communities, and three land claim groups. The relatively small
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exploratory fishery vrhich operated out of Inuvik from 1989 to 1993 had

the support and cooperation of other groups and communitíes, but an

expanded operation in the same or any other location may noÈ, unless

opport,unities are provided for othere to become involved and benefit

from such a development.

There ig a need for a broad whitefish management plan, developed

jointly by all parties. Such a plan should be completed before any

further decieione are made regarding the development of commercial

fisheries in general, and export co[unercial fisheries in particuJ-ar.

The statuE quo (limited management intervention) could continue in the

absence of commercial development, although regular biological

monitoring of the populations, poseibly every two to three years' is

necessary in order to keep baseline data up-to-date. This would entail

the collection of biological data from cooperating fish harvesters who

would be trained to collect the data or who would allow gomeone to

eample their catch. Ideally theee cooperating fieh harvesters would be

from several different locations (Tuktoyaktuk Harbour and/or Kugrmallit

Bay, East, Middle and lleet delta channele, Tsiigehtchic, Peel River, and

Ft. Good Hope). Covering a1l locations in one year might be difficult

and costly. The number of monitoring locations could be reduced or they

could be grouped together and the groups could be monitored on a

rotational basis; e.g. I group L the first year, group 2 the second year,

group 3 the third year, back to group L the fourth year, and so on.

Data that should be collected include: date and location of the catch;

mesh size used; length of the fish; round or whole weight; sex; gonad

weight; maturity code; and pelvic or pectoral fin rays and otoliths for

age determination. Such a program could be coordinated by a fisheries

biologist and carried out by local people trained in fisheries sampling

techniques.

It would be difficult to determine potential yields on which to

base a quota level if commercial fishing was to be expanded beyond the
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current subsistence/local conunercial level given the current scientific
and traditional knowledge baee. Therefore, if an export. commercial_

fiehery was to be developed monitoring efforte would need to be

intensified (i.e., both the eubeistence and commercial fisheries
monitored on an annual basis¡ and adaptive management strategies are

recommended as diecueeed in section 5.1 above.

The Department of Fieheries and Oceans has adjusted to the new

cooperative management system created under the fnuvialuit Fina1

Agreement; few if any recommendations provided to the Minister have been

rejected. The Inuvialuit partnere interviewed were pleased with the

current management situation although some felt that local or

traditional knowledge was not being utilized to the extent possible.

5 .4 RECOMIIET{DATIONS

The following recommendations arise from my review of the material
presented in the preceding chaptere and gummarized briefly above.

1) A lower Mackenzie River resion broad whitefish manaqement plan is
needed to quide research activities and commercial development. Without

one, there ig the potential for management policies regarding broad

whitefish to conflict between land claim groups and communities. Also,

scarce resources, both time and Íìonêfr could be wasted if efforts are

not coordinated under a management, plan. (Chapter IV).

2 ) The riqht,s and responsibilities of each land claim sroup to the broad

whitefish resource should be established. This is an essential part of

any management plan, particularly now that the previous federal
government-based management system has been superseded by co-management

under the comprehensive land claim agreements. (Chapter IV).
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3) Co-manaqement boarde ehould continue workinq towards a evstem that
utilizes both science and local or traditional knowledqe. Three ways to
assist in the incorporation and utilization of TEK are: a) have an

elders committee that would be available to act in an advieory capacity
on a regular or ae needed baeia; b) conduct eurveys of community

membere, specifically eldere to document their knowledge and provide

historical information; and c) provide a meanE¡ by which current
qualitat.ive information and obgervatione related to fish abundance, and

behaviour, etc. can be regularly collect.ed to complement the harvest

data already required by fisheriee managers. (Chapter IV).

4l The existence and/or boundarieg of DFo manaqement, areas needs to be

assessed. The Inuvialuit harvegt etudy collects locat,ion informat,ion

along with harvest numbere. However, the data are reported by

community, not by management area. AIso, commercial and subsietence

harvest data have been collected and/or reported by DFO by community

only for 1978 to 1989. People often fish at summer camps that are

Iocated quite a dietance from their home community. This makes it very

difficult to determine subsistence and tot,al broad whitefish harvest

Ievels for DFO fisheriee management areas. The fisheries management

areaE¡ are based gomewhat on broad whitefieh biology and were established
to control commercial fieheries. However, it is almost, impossible to
base any commercial management decisions for these areas in the absence

of total harvest information. Therefore, the DFo and the co-management

boards ehourd: a) make a request to the rnuvialuit, Gwich'in and sahtu

harvest coordinatore to provide them with data based on management area

and water body; or arternatively, b) eliminate the use of the current
management areas for the compilaÈion and reporting of harvest data

(except for area vr created to specifically manage char), and instead
use the land craim boundaries unt,ir such time as the commerciar

fisheries warrant cLoser reguJ-ation. (Chapter III and IV).
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5) subeietence harvest data colrectiqn neede to continue in the
Inuvialuit and Gwich'in settlement areas at least until the Sahtu have

completed their five vear Settlement Harvest Studv. At that point there
would be five consecutive years of broad whitefish harvest data for the

entire Ìower Mackenzie River region that would enable a better
approximation of the total broad whitefish harveet. Ideally the harvest

eturveys ehoul-d be continued after the five year Settlement Harvest

studies are completed. Fish harvest gurveys must be abl-e to provide

specific harvest location information becauge two adjacent rivers or
lakes may contain eeparat,e stocks that are subject, to differing amounts

of harvest and may therefore require different approaches to management.

The time of the harvest should also be indicated in order to determine

when harveeting ie most intense. The number of fish caught has been the
unit of measure most often used in recent subsistence harvest surveys.

This practice could continue as long aE an average weight is also

determined on a regular basis for each species caught in each area.

This would enable better estimates of the amount of fieh harvested by

weight. (Chapter rII and IV).

6) continue to conduct both pure and applied research in order to
Drovide the information needed to improve manaqement decisions. The

primary focue of the co-management boards should be applied research and

monitoring activities that can provide information that is immediately

useful in addressing management questions. However, these boards also

have a need for pure research that may provide insight over the longer

term into issueg such as stock identification and life history
characteristics and therefore should aÌso make research funds availabte
for this purpose. (Chapter II).
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7l An "adaptive management gtrateqv" ehould be implemented before

establishinq an export commercial fisherv in the lower Mackenzie River

reqion. The anadromous broad whitefish poputation(s) appear to be

stable at thie time and would likely require little management

intervention if the current subsistence/Iocal commercial fisheries

remain unchanged. The economic feasibility of an export fishery is

doubtful given current market conditions. However, this may not always

be the case, and managere should be prepared to respond to fisheries
development initiatives. Sufficient data do not, yet exist (and may

never exiet) that will allow conventional fishery population models,

based on unit-gtock or multi-stock concepte, to predict fishery yields

with confidence. An adaptive management approach ie therefore

recommended, one t,hat would rely on learning-by-doing and using

management policy as "experiments", as in the application of the current

exploratory fishery concept on an on-going basis. A conservative quota

based on information from the previous five-year exploratory fishery
could be established and subsequent quotas adjusted up or down after
each five-year cycle, depending on how certain key indicator variables

responded. Extensive monitoring on an annual basis of, not only the

commercial fishery but several other harvest locations within the

region' would be required and modele could be applied to guide decisions

if data become available. (Chapter II and III).

8) Ecoloqicallv sensitive areas for broad whitefish should be

identified and protected from fut.ure developments. For example spawning

grounds on the Mackenzie River and its tributaries, nursery areas

located on the Tuktoyaktuk Peninsula and outer Delta Islands, and

nearshore migratory corridors are all important for the overall health
of the broad whitefish resource and its environment. This is one area

where local or traditional knowledge can be utilized both in the

identification and protection of these areas. (Chapter fI).
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APPENDIX A

Biological data collected from the Mackenzie River, Middle

channer, near Horseshoe Bend 1984 to 1989 are risted in Tabre 1. The

variables, their definitions, and any codes used are as follows:
1)
2')
3)

4,)
s)

OBS1 = observat,ion number for this dataset (n=404);
OBS2 = observation number for Dr. J. Reist.'s larger dataset;
SPECfMEN = individual identification number assigned to each

fish sampled;
YEAR = the year the eample was collected;
LOC = the location and/or time of year the sample r,ras

collected. In the following cases it applies to t,he L9B4
samples:

5 = Horseshoe Bend, early September
6 = Horseshoe Bend, mid September
7 = Horseshoe Bend, mid October
I = Horseshoe Bend, November ? to 11;

In these cases it corresponds to the other years:
38 = Horseshoe Bend, miQ September, 1985
69 = Horseshoe Bend, 2otn-26tn september, 1996
84 = Horseshoe Bend, fall, 1987
49 = Horseshoe Bend, L98B
36 = Horseshoe Bend, faII, 1999

SLOC = the eub-location and/or time of year the eample was
collected. fn the following cases it applies to the
1988 eample which was collected at three different
times:

L = Septernber 22, 1988
2 = October 5, 19BB
3 = October 1O, 19BB

SEX = the sex code for the fish, male=1 and female=2i
RD!{T = the whole or round weight in grams (S);
STL = the standard length in mitlimetres (nun);

FRL = t,he fork length in millimetres (nun);
MÀT = sexual maturity codes (see Table 2 in the text);
GfrIT = the gonad weight in grams (S);
F_AGE = the pelvic fin-ray age in years;
DATE = the date samples were collected;
NET = the gillnet type used, C=commercial size l_39 mm (5.5',)

mesh;
L6) I4ESH = the gillnet mesh size in which the fish was caught

(139 mm);
17) K_FAcloR = Furton's condition factor (see methods in text for

the formula used);
18) csr = the gonadosomatic index (see methods in the text for the

formula used);
19). =missingvalue;

6)

7l
8)
e)
10)
11)
L2)
13)
14)
1s)
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Appendix A1 . Biological data f or broad whitef ish collected f rom the Mackenzie River, Middle Channel, near Horseshoe Bend, 1984 to 1989.

OBS 1 OBS 2 SPECIMÊN YEAR
1 168 16101 1984
2 138 16102 1984
3 169 16103 1984
4 170 16104 1984
5 139 16105 1984
6 171 16106 1984
7 140 16107 1984
I 141 16108 1984
I 142 16109 1984

10 256 16122 1984
1 1 257 16123 1984
12 258 16124 1984
13 259 16125 1984

14 260 16126 1984

15 261 16127 1984
16 262 16128 1984

17 278 16129 1984
18 279 16165 1984
19 263 16166 1984
20 280 16167 1984
21 281 16168 1984
22 282 16169 1984
23 283 16170 1984
24 264 16171 1984
25 265 16172 1984
26 284 16212 1984
27 285 16213 1984
28 266 16214 1984

29 267 16215 1984

30 286 16216 1984
31 287 16217 1984
32 268 16218 1984
33 288 16258 1984

34 289 16259 1984
35 269 16260 1984

36 290 16261 1984

37 291 16262 1984

38 270 16263 1984

P(¡
o\

LOC

5

5
À

Ã

Ã

Ã

5

5

o

I
I
I
8

I
8

8

I
I
8
o

a

o

I
o

o

I
o

tt
o

o

I
o

B

8

I
I

SLOC
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

I

I

1

1

1

1

1

1

SEX
2

1

2

2

1

2

1

1

1

1

1

1

1

1

1

1

2

2
1

2
2
2
2

1

1

2

2

2

1

2

2

1

2

2

1

2

2

1

RDWÏ
1941

2137
2142
1745
1761
1473
1 191

1417
1668
2008
'1596

1533
1786
1748
1224
2016
2060

1784

STL FRL MAT GUN
441 488 4 296.0
441 524 B 30.3
481 520 4 251.1
451 492 4 254.0
440 485 I 23.6
427 464 4 203.8
396 436 I 12.2
421 465 6
431 475 I 19.2
438 498 I 29.4
423 466 'r0 8.1

409 6 1.3
443 485 I 25.6
442 489 I 20.6
403 440 6 1.0

446 492 I 26.4
447 480 5 31.9

5 88.9
473 517 I 39.2
474 5 54.9
503 5 54.5
453 s 30.9
442 4 297
473 I 12.2
444 I 7.9
495 4 897.4
426 s 35.6
476 5 42.4

I 15.4
463 497 4 392.9
489 515 4 527.2
47s 517 10 18.8
472 515 5 43.3

4 678.4
486 I 22.2
507 553 5 54.4

459 496 5 53.2
417 7 6.7

F-AGE DATE
I E-Sept

17 E_Sept
19 E_Sept
14 E-Sept
11 E-Sept
14 E-Sept
.7 E-Sept
I E-Sept

13 E-Sept
16 7-11_Nov
I 7-11-Nov
9 7-11-Nov
9 7-11_Nov

14 7-11-Nov
9 7-11_Nov

11 7-11_Nov
12 7-1 1-Nov
10 7-11_Nov
10 7-11_Nov
15 7-11-Nov
13 7-11-Nov
11 7-11_Nov
10 7-11-Nov
18 7-11_Nov
9 7-11_Nov

13 7-11-Nov
9 7-11_Nov

15 7-11-Nov
15 7-11_Nov
1 1 7-1 1_Nov
10 7-1 1_Nov
15 7-1 1-Nov
13 7-1 1-Nov
10 7-1 1_Nov
13 7-1 1_Nov
10 7-11-Nov
7 7-11-Nov
7 7^11-Nov

NET
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

c
c
c

MESH K-FACTOB GSI
5.5 1.67 15.2499
5.5 1.485 1.4179
5.5 1.523 11.7227
5.5 1.465 14,5559
5.5 1.544 1.3401

5.5 1.475 13.8357
5.5 1.437 1,0243
5.5 1.409
s.5 1 .556 1 .1 51 't

5.5 1.626 1.4641
5.5 1.577 0.5075
5.5 0.0848
5.5 1.566 1.4334
5.5 1 .495 1 .1 785
5.5 1.437 0.0817
5.5 1.693 1.3095
5.5 1.863 1.5485
5.5 4.8315
5.5 1.291 2.1973
5.5 2.9æ2
5.5 2,5387
5.5 1.806
5.5 18.0547
5.5 0.7683
5.5 0.4725
5,5 30.7434
5.5 2.2167
5.5 2.4256
5.5 0.8696
5.5 1.658 19.3071

5.5 1.75 22.0494
s,5 1.555 0.8748
5.s 1.323 2.3962
5.5 28.7458
5.5 1.0384

5.5 1.401 2.2963
5.5 1.555 2.8U4
5.s 1.95 0.4738

2919
1606
1748
1771

2035
2391
2149
1807

21 38

2369
1897
1414



oBs 1 0BS 2
39 292
40 293
41 294
42 271

43 295
44 296
45 272
46 297
47 298
48 273
49 274
50 299
51 275
52 300
53 301

54 276
55 302
56 303
57 304
58 305
59 277
60 306
61 172
62 143
63 144
64 145
65 173
66 146
67 147
68 174
69 148
70 149
71 175
72 176
73 177
74 150
75 151

76 152

SPECIMEN YEAR
16264 1984
16265 1984
16304 1984
16305 1984
16306 1984
16307 1984
16308 1984
16309 1984
16310 1984
1631 1 1984
16353 1984

16354 1984
16355 1984
16356 1984
16357 1984
16358 1984
16359 1984
16360 1984

16361 1984
16397 1984
16398 1984
16399 1984
16587 1984
16588 1984
16589 1984
16590 1984
16591 1984
16592 1984
16593 1984
16594 1984
16595 1984
16596 1984
16597 1984
16598 1984
16599 1984

16600 1984
16601 1984
'I 6602 1984

F
UI\¡

LOC
I
I
o

I
I
o

Õ

I
I
I
I
o

I
I
I
8

8

8
a

I
o

I
5

5

5

5

5

5

5

5

5

5

(
5

5
Á
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Appendix A1. Continued.

SEX
2
2

2

1

2

2
'|

2
2
1

1

2

1

2
2

1

2

2
2

2

1

2

2

1

1

1

2

1

1

2

1

1

2

¿

2

1

1

1

RDWT STL
1933 483
1532 463
2044 449
1778 500
1649 443
1810 467
1212 385
1393 441
1415 460
1533 443
1729 451

2527 469
1483 438
1974 463
1546 461

2309 494
't635 457
1808 467
2237 489
1599 463
1523 436
1679 475
1714 442
1894 479
2077 467
2000 476
1863 494
1546 457
214s 478
2216 460
2630 502
1354 422
1684 425
1807 463
1641 426
1396 425
1974 469
1678 459

FRL
527

480
538

502

474

480
488

476
495

MAT
5

5

2

7
5

5

9
5

5
o
o

4

I
5
5

I
5

4

5

5

I
5

4

I
I
9
4

I
I
4

I
I
4

4

4

I
I
I

GWT F-AGE
49.2 12

31.5 I
15.5 I
3.9 12

34.5 14

38.9 I
22.2 I
39.8 I
33.3 14

9.0 I
20.6

665.0 11

20.0 1s
50.6 12
40.2 11

30.8
32.9 12

121.4
82.7
36.7 18

14.0 I
54.4 15

218.3
26.2
32.1

34.1

198.3
26.2
24.9

417.2
!, / .\t

10.8
248.1

317.4
226.5
15.6 13
23.5 11

19.1 13

DAÏE
7-1 'l-Nov
7-1 1_Nov
7-1 1_Nov
7-1 1_Nov
7-1 1_Nov
7-1 1_Nov
7-1 1-Nov
7-1 1-Nov
7-1 1_Nov
7-1 1_Nov
7-1 1-Nov
7-1 1-Nov
7-1 1-Nov
7-1 1-Nov
7-'l 1-Nov
7-1 1-Nov
7-1 1_Nov
7-1 1-Nov
7-l 1-Nov
7-1 1-Nov
7-1 1-Nov
7-1 1_Nov

E-Sept
E-Sept
E-Sept
E-Sept
E_Sept
E_Sept
E-Sept
E_Sept
E_Sept
E-Sept
E-Sept
E_Sept
E_Sept
E_Sept
E-Sept
E_Sept

NET
c
c

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

c
c
c
c
c
c
c
c

c

c
c
c
L,

MESH
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.s
5.5
5,5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5,5
5.5
5.5
5.5
5,5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5

497

510
485
514
516
514
542
498
520
495
547
461

510
467
464
518
501

K-FACTOR GSI
1,321 2.5453

. 2.0561
1.848 0.7583
1 .142 0.2193

. 2.0922
1.431 2.1492

. 1 .8317
1.308 2.8571

. 2.3534
1.386 0.5871
1.488 1.1914

.26.3158
1.375 1.3486
1.628 2.5633

. 2,6003

. 1.3339

. 2.0122

. 6.7146

. 3.6969
1.303 2.2952

. 0.9192
1.266 3,24
1.502 12.7363
1.395 1.3833
1.512 1.5455
1.473 1.705
1.17 10.6441

1.252 1.6947
1 .s26 1 .1 608
1.827 18.8267
1.607 1.4183

1,382 0.7976
. 14.7328

1.æ2 17.565
1.61 1 13.8026
1.397 1.1175
1.42 1.1905

1 .334 1 .1383



oBs 1 0BS 2

77 178
78 153
79 179
80 180
81 181

82 182
83 154

84 155

85 183
86 156
87 184

88 157

89 185

90 158
91 159
92 186
93 187

94 160
95 188
96 189
97 161

98 190
99 162

100 191

101 163
102 192
103 164

104 165

105 193
106 194

107 166
1 08 167

109 213
1 10 195

111 214
112 215
1 '13 196
1 14 216

SPECIMEN YEAR

16603 1984
16604 1984
16605 1984
16606 1984
16607 1984
16608 1984
16609 1984
16610 1984
1661 1 1984
16612 1984
16613 1984
16614 1984
16615 1984
16616 1984
16617 1984
16618 1984
16619 1984
16620 1984
16621 1984
16622 1984
16623 1984
16624 1984
16625 1984
16626 1984
16627 1984
16628 1984
16629 1984
16630 1984
16631 1984
16632 1984
16633 1984
16634 1984
16635 1984

16636 1984

1 6637 1 984
16638 1984
16639 1984
16640 1984

Þ
Ul
@

LOC SLOC SEX RDWT STL FRL MAT GWT
s 1 2 1584 433 476 4 252.2
5 1 1 1838 446 492 I 18.3
5 1 2 2165 467 510 4 341.7
5 1 2 2187 483 s27 4 341.7
5 1 2 1937 483 504 4 268.4
5 1 2 2243 495 535 4 389.7
5 1 1 1801 448 487 I 24.3
s 1 1 1713 455 496 I 23.2
5 1 2 2902 511 554 4 449.7
5 1 1 1715 466 512 I 27.7
5 1 2 1551 425 465 4 243.8
s 1 1 1650 442 484 I 24.0
5 1 2 1985 464 508 4 341.8
5 1 1 1938 434 480 I 23.6
s 1 1 1612 468 I 23.1
s 1 2 1984 444 491 4 237.5
5 1 2 1446 425 466 4 237.5
s 1 1 2388 515 564 I 38.3
5 f 2 2324 480 529 4 395.7
5 1 2 1702 442 476 4 253.2
s 1 I 1741 443 489 I 28.1
5 1 2 1955 457 49e 4 298.4
5 1 't 1952 479 520 I 22.2
5 1 2 2093 466 510 4 322.1
5 1 1 1760 444 485 8 14.7
5 1 2 1672 449 4 198.2
5 1 1 1982 467 504 8 28.9
5 1 1 1810 456 507 I 16.0
5 1 2 2375 471 512 4 444.8
5 1 2 '1761 451 495 4 274.5
5 1 1 1614 433 476 I 22.8
5 1 1 1900 469 517 8 28.3
6 1 2 2981 514 557 4 465
6 1 1 2429 493 538 I 35.2
6 1 2 2150 470 s12 4 414.0
6 1 2 167'1 436 474 4 140.9
6 1 1 2035 461 510 I 25.8
6 1 2 1714 430 470 4 294.1

Appendix A1. Continued.

F-AGE
I

12

15

DATE NET MESH
E_Sept C 5.5
E-Sept C 5.5
E_Sept C 5.5
E_Sept C 5.5
E-Sept C 5.5
E_Sept C 5.5
E-Sept C 5.5
E_Sept C 5,5
E-Sept C 5.5
E_Sept C 5.5
E-Sept C 5.5
E_Sept C 5.5
E-Sept C 5.5
E-Sept C 5.5
E-Sept C 5.5
E_Sept C 5.5
E_Sept C 5.5
E_Sept C 5.5
E-Sept C 5.5
E-Sept C 5.5
E_Sept C 5.5
E_Sept C 5.5
E_Sept C 5.5
E_Sept C 5.5
E_Sept C 5.5
E-Sept C 5,5
E-Sept C 5.5
E_Sept C 5.5
E_Sept C 5.5
E_Sept C 5.5
E_Sept C 5.5
E_Sept C 5.5
M-Sept C 5.5
M_Sept C 5.5
M_Sept C 5.5
M-Sept C 5.5
M_Sept C 5.5
M-Sept C 5.5

aÒ

1A

15

7
tÞ

20
16
4Ò

''l3

ô

14

K-FACÏOR GSI
1.469 15.9217
1.543 0.9956
1.632 15.7829
1.494 15.6241
1 .513 13.8565
'1.465 17.3741
1.559 1.3493
1.404 1.3543
1.707 15.4962
1 .278 1 .6152
1 .543 15.7'189

1.455 1 .4545
1.514 17.2191
1.752 1.2178

. 1.433
1.676 11.9708
1.429 16.4246
1.æ1 1.6039
1.57 17.ù267

1 .578 14.8766
1 .489 1 .614
1 .583 15.2634
1.388 1.1373
1 .578 15.3894
1.s43 0.8352

. 11 ,8541

1.548 1.4581

1.389 0.884
1.77 18.7284

1.452 15.5877
1.497 1,4126
1.S75 1.4895
1,725 15.5988
1.56 1.4492

1 .602 19.2558
1.569 8.4321
1.534 1.2678
'f .651 17.1587



OBSl OBS2 SPECIMEN
1 15 197 16641

1 16 198 16642
117 217 16643
118 199 16644
1 19 200 16645
120 201 16646
121 202 16647
122 203 16648
123 218 16649
124 219 16650
12s 220 16651

126 221 16652
127 222 16653
128 223 16654
129 204 16655
130 224 16656
131 225 166s7
132 226 16658.133 227 16659
134 205 16660
135 206 16661

136 207 16662
137 228 16663
138 229 16664
139 208 16665
140 209 16666
141 210 16667

142 211 16668
143 212 16669
144 230 16670
145 249 16671

146 231 16672
147 232 16673
148 233 16674
149 234 16675
150 235 16676
151 236 16677
152 237 16678

YEAR
1 984
'1984

1 984
1 984
1 984
1 984
1 984
1 984
1 984
1 984
1 984
1 984
1 984
1 984
1 984
1 984
1 984
1 984
1 984
1 984
1 984
1 984
1 984
1 984
1 984
1 984
1 984

1 984
1 984
1 984
1 984
1 984
1 984
1 984
1 984

1 984
1 984
1 984

AppendixAl. Continued.

LOC SLOC SEX RDWT STL FRL MAT GWT

Þ
('l
\o

6
6

6
6
6
6
6
6
6
6
6
6
6
b
6
6
6
6
6
6
b
6
6
6
6
6
6

6
b

7

7

7

7

7

7
7

7

7

1 1706 461 505 I 19.4
2 2189 487 521 4 335.4
2 3276 529 573 4 477.1
1 2493 506 558 I 27j
1 2161 469 I 36,7
1 308s 516 568 I 48.6
1 1725 470 518 I 23.8
1 2469 494 I 32.2
2 1877 456 504 4 340.2
2 1949 485 528 4 200,9
2 1822 445 483 4 287.8
2 1706 435 4 290.8
2 1586 437 4 206.7
2 1858 448 4 331 ,6
1 1594 442 490 e 24.5
2 2510 490 533 4 499.8
2 1667 42s 464 4 214.0
2 1984 469 515 4 240.5
2 1715 450 492 4 250.0
1 2243 487 530 I 36.7
1 1970 467 510 I 25.2
1 1832 466 508 I 29.2
2 1475 430 474 4 185.7
2 1464 416 463 4 254.4
1 1677 456 498 I 22.3
1 1668 444 500 I 23.8
1 1655 438 472 I 16.2

1 2017 454 498 I 32.5
1 1789 433 480 I 32.8
1 1589 424 B 18.4
2 1671 431 472 4 333.5
1 1576 410 456 I 14.4
1 1962 454 I 22.7
1 1535 429 476 I 11.3
1 2497 490 541 7 s.3
1 1604 410 445 I 17.5
1 1Tl8 440 486 I 15.1

1 1594 428 471 8 14.9

F-AGE
B

13
13
15

14

12

12

12

13

I
13
13
11

13

13
10
13

14

I

DATE NET MESH K-FACTOR GSI
M-Sept C 5.5 1.325 1.1372
M-Sept C 5.5 1.548 15.3221
M_Sept C 5.5 1.741 14.5635
M_Sept C 5.5 1.435 1.087
M_Sept C 5.5 1,6983
M_Sept C 5.5 1.683 1.5754
M-Sept C 5.5 1,241 1.3797
M_Sept C 5.5 1.3042
M_Sept C 5.5 1.466 18.1247
M-Sept C 5.5 1 .324 10.3079
M-Sept C 5.5 1.617 15.7958
M-Sept C 5.5 17.Ø57
M-Sept C 5.5 13.0328
M_Sept C 5.5 17.8471
M-Sept C 5.5 1.355 1.537
M_Sept C 5.5 1 .658 19.91 24
M_Sept C 5.5 1 .669 12.8374
M_Sept C 5.5 1.453 12.122
M_Sept C 5.5 1.44 14.5773
M_Sept C 5.5 1.507 1.6362
M_Sept C 5.5 1.485 1.2792
M_Sept C 5.5 1.397 1,5939
M_Sept C 5.5 1.385 12.5898
M_Sept C 5.5 1.475 17.377
M-Sept C 5.5 1.3s8 1.3298
M_Sept C s.5 1.334 1.4269
M_Sept C 5.5 1.574 0,9789
M-Sept C 5.5 1 .633 1 .61 13
M_Sept C 5.5 1.618 1.8334
M_Oct C 5.5 1.158
M-Oct C 5.5 1 ,589 19.9581
M_Oct C 5.5 1.662 0,9137
M-Oct C 5.5 1.157
M_Oct C 5.5 1.423 0.7%2
M_Oct C 5.5 1.577 0.2123
M-Oct C 5.5 1.82 1.091

M_Oct C s.5 1.549 0.8493
M_Oct C 5.5 1.526 0.9348

i
I
2

3
e

7
I
I
I
2

4

8

2

5

4

0
ó

',|

1

1

1

1

1

1



OBS 1 OBS 2
153 238
154 250
155 239
156 251
157 240
158 252
159 253
160 241
161 242
162 254
163 243
164 244
165 245
166 246
167 247
168 248
169 255
170 1081

171 1095
172 1096
173 1097
174 1082
175 '1098

176 1099
177 1083

178 1 100
179 1 101

180 1102
181 1084
182 1 103
183 1 104
184 1085
185 1 '105

186 1 106
187 1 086
1BB 1107
189 1087
190 1108

SPECIMEN YEAR
16679 1984
'l 6680 1984
16681 1984
16682 1984
16683 1984
16684 1984
16685 1984
16686 1984
16687 1984
16688 1984
16689 1984
16690 1984
16691 1984
16692 1984
16693 1984
16694 1984
16695 1984
18567 1985
18568 1985
18569 1985
18570 1985
18571 1985
18572 1985
18573 1985
18574 1985
18575 1985
18576 1985
18577 1985

18578 1985
18579 1985

18580 1985
18700 1985
18701 1985

18702 1985
18703 1985
18704 1985
18705 1985
18706 1985

F
Oìo

LOC

7
7

7

7

7

7

7

7

7

7

7

7
7

7

7
7

38
38
38
38
38
38
38
38
38
38
38
âo

ôô

âo

âo

3B
Òo

ao

3B

38
38

SLOC
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Appendix 41. Continued.

SEX

1

2

1

2

1

2

1

1

1

2

1

1

1

1

1

1

2

1

2

2

2

1

2

2

1

2

2

2

1

I

4

1

2

1

2

1

2

RDWÏ
1 865
171s
2099
1719
2025
1 667
1721
1942
2094
1815
2479
2182
21 96
1 695
1417
2487
1633
1246
1789
2067
2249
2709
1788
2192
2371
2032
1904
1908
1 999
2851
1731
2011
1794
1923
1569
1472
1637
1 898

STL FRL MAT GWT
438 484 I 17.5
456 4 396.4
464 516 9 18,6
426 468 4 322.2
471 522 I 21.4
410 456 4 392.7
463 I 19.4
464 508 I 16.6
478 522 I 19.4
424 463 4 451.2
487 535 I 29.6
472 515 I 21.2
501 s42 I 27.5
439 481 I 15.2
421 461 I 12.5
494 543 I 27.3
437 478 4 337.5
422 488 I 16.0
435 479 4 267.0
449 485 3 360.0
4s2 491 4 448,0
446 I 36.0
447 485 4 367.0
463 511 3 314.0
460 500 10 26.0
451 499 4 458.0
452 498 3 364.0
433 471 3 308,0
453 495 10 15.0
488 538 4 625.0
426 465 4 276.0
431 480 I 25.0
442 490 4 380.0
460 512 4 306.0
421 469 I 18.0
438 485 4 209.0
454 503 9 16.0
4U 506 4 294.0

F-AGE DATE
15 M-Oct
20 M_Oct
15 M-Oct
9 M-Oct

12 M-Oct
12 M-Oct
15 M_Oct
13 M_Oct
16 M-Oct
15 M_Oct
15 M-Oct
16 M-Oct
13 M-Oct
12 M-Oct
16 M_Oct
14 M_Oct
11 M-Oct
13 M_Sept
11 M-Sept
17 M-Sept
12 M-Sept
7 M-Sept

12 M-Sept
14 M_Sept
11 M_Sept
15 M_Sept
'13 M-Sept
10 M_Sept
1'l M_Sept
15 M-Sept
13 M-Sept
10 M-Sept
13 M-Sept
15 M_Sept
13 M_Sept
14 M-Sept
20 M_Sept
13 M-Sept

NET
c

c

c
c

c

c

c
c

c

c

c
c
c

c

c

MESH
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5,5
5.5
5.5
5.5
5,5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5

K-FACTOR GSI
'1.645 0.9383

. 23.1137
1.528 0.8861
1.677 18.7435
1.424 1.0568
1.758 23.5573

. 1.1273
1,481 0.8548
1.472 0.9265
't.829 24.8595
1.619 1,194
1.597 0.9716
1.379 1.2523
1.523 0.8968
1.446 0.8821
1.553 1.0977
1.495 20.6675
1 .216 1 .2841
1.628 14.s245
1.812'17.4165

1.9 19.92
. 1.3289

't.567 20.5257
1 .643 14.3248
1.897 1.0966
1.635 22.s394
1.542 19.1176

1 .826 1 6.1426
1.648 0.7504

1.831 21.9221
1.722 15.944s
1 .818 1 ,2432
1.525 21 .1817
1 .433 1 5.9126
1.521 1.1472
1.29 14.1984

1.286 0.9n4
1 .465 15.49



oBS 1 0BS 2
191 '1088

192 1109
193 1110

194 1111

195 1089
'196 1090
197 1112
198 1091

199 1092
200 1113
201 1093

202 1094
203 1114

204 1115
205 1257
206 1228
207 1258
208 1259
209 1229
210 1260
211 1230
212 1261
213 1231
214 1262
215 1232
216 1263
217 1233
218 1264
219 1234
220 1265
221 123s
222 1266
223 1236
224 1267
225 1268
226 1237
227 1238
228 1269

SPECIMEN YEAR

18707 1985
18708 1985
18709 1985
18710 1985
18711 1985
18712 1985
18713 1985
18714 1985
18715 1985
18716 1985
18728 1985
18729 1985
18730 1985
18731 1985
22005 1986
22006 1986
22007 1986

22008 1986
22009 1986
22010 1986
22011 1986
22012 1986
22013 1986
22014 1986

22015 1986
22016 1986
22017 1986
22018 1986
22020 1986
22021 1986
22022 1986
22023 1986
22024 1986
22025 1986
22026 1986

22027 1986
22028 1986

22029 1986

P
o\
H

LOC
38
38
38
38
3B

38
38
38
38
38
38
38
38
38
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69

sLoc

Appendix 41. Continued.

SEX
1

2

2

2

1

1

2

1

1

2

1

1

2

2
2
1

2
2
1

2
1

2
1

2

1

2

1

2

1

2

1

2

1

2

2

1

1

2

RDWT STL
2005 470
2652 491

1965 442
2249 464
1465 411
1799 449
1501 410
1845 439
2s53 49s
1764 454
1956 439
1368 402
1451 426
1931 456
2183 451

2387 452
2008 440
1596 441
2585 476
2222 477
1767 431

2377 460
1686 422
2696 474
2119 475
1s2s 422
1884 445
1838 444
1744 449
1287 382
2330 475
'1593 446
2047 474
1861 454
2151 472
2140 465
1673 439
1471 440

FRL MAT
522 9
538 4

483 4

505 4

451 l0
487 I
463 4

483 10
543 10
502 4

478 I
447 10
471 4

498 4

488 3

500 I
ã

481 3
515 8

511 3
474 I
497 3
462 I
514 3
517 I
464 1

493 I
483 3

497 I
421 4

517 I
486 3
512 I
493 3

512 4

5't3 I
478 I
480 1

GWT F-AGE
47.0 13

306.0 14

356.0 14

444.0 16
14.0 15

24.O I
21 5.0 15

21.O 13
28.O 13

287.0 14

22.0 I
16.0 16

134.0 15

304.0 16
394.8 12
30.1 14

391.5 10
291.7 14
31.1 I

440.3 10
18.9 I

541.7 I
18.0 l0

512.9 I
14.0 15

12.5 I
18.6 17

379.9 7
't6.1 13

273.4 11

22j 12
258.7 13
16.2 13

375.7 16
471.7 17

20.1 15

22.7 13

20.4 14

DATE
M_Sept
M-Sept
M_Sept
M-Sept
M_Sept
M-Sept
M-Sept
M-Sept
M-Sept
M-Sept
M-Sept
M-Sept
M_Sept
M_Sept

20-26_Sept
20-26-Sept
20-26_Sept
20-26-Sept
20-26-Sept
20-26_Sept
20-26_S€pt
20-26-Sept
20-26-Sept
20-26-Sept
20-26-Sept
20-26-Sept
20-26-Sept
20-26-Sept
20-26-Sept
20-26_Sept
20-26-Sept
20-26_Sept
20-26_Sept
20-26_Sept
20-26_Sept
20-26_Sept
20-26_Sept
20-26-Sept

NET
c

c

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

MESH
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
ÂÂ

5,5
5.5
5.5
tt

5.5

5.5
5.5

5.5

K-FACTOR GSI

1.41 2.3441
1.703 11.5385
1 .744 1 8.1 'r7

1.746 19.7421
1.597 0.9556
1.558 1.3341

1.512 14.3238
1.637 1.1382
1.595 1.0967
1.394 16.2698
1.791 1.1247

1.532 1.1696
1,389 9.235
1.563 15.7431
1 .878 18.0852
1.91 1.261

. 19.497
1.434 18.2769
1.893 1.2031

1.665 19,8155
1.659 1.0æ6
1.936 22.7892
1.71 1 .0676

1.985 19,t245
1.533 0.6607
1.527 0.8197
1.572 0.9873
1.631 20.6692
1.421 0.9232
1.725 21,2432
1.686 0.9485
1 .388 16.2398

1.525 0.7914
1.553 20.1881
1.603 21.9293

1.585 0.9393
1.532 1.3568

1.33 1.3868



oBS 1 0BS 2

229 1239
230 1240
231 1241
232 1242
233 1243
234 1244
235 1270
236 1245
237 1246
238 1247
239 1271
240 1248
241 1249
242 1272
243 12s0
244 1251
245 1273
246 1274
247 1252
248 1275
249 1253
250 1254
251 1276
252 1277
253 1255
254 1256
255 1306
256 1307

257 1308
258 1309
259 1310
260 1300
261 1311

262 1312
263 1313
264 1314
265 1315
266 1316

SPECIMEN YEAR

22030 1986
22031 1986

22032 1986

22033 1986

22034 1986
22035 1986

22036 1986
22037 1986
22038 1986
22039 1986
22040 1986
22041 1986
22042 1986
22043 1986

22044 1986
22045 1986
22046 1986
22047 1986
22048 1986
22049 1986
22050 1986
22051 1986
22052 1986
22053 1986
22054 1986
22055 1986
25267 1987
25268 1987

25269 1987

25270 1987

25271 1987

25272 1987

25273 1987

25274 1987
25275 1987

25276 1987
25277 1987
25278 1987

F
Or
l\J

LOC
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
84
84
84
84
B4

84
84
84

84
84
84
84

SLOC SE

AppendixAl. Continued.

RDWT STL FRL MAT GWT
2161 459 500 I 19.8
2248 462 507 8 25.8
1827 454 8 10.9

1630 453 483 I 14.2

1477 423 460 8 20.1

1710 432 I 20.3
1921 457 473 3 440.8
1493 426 469 8 16.5
1739 435 475 I 19.5

1552 408 455 I 12,1

1501 428 468 3 294.0
2523 500 542 I 48.3
2142 458 506 I 21.4
1519 432 467 3 338.2
1674 439 475 8 17,6
2511 487 s27 I 21.6
2097 465 505 3 469.0
2288 466 510 3 407.7
1686 427 470 I 19.3
2296 468 506 3 410.5
1766 448 493 I 17.9
2007 487 532 I 14.5
1950 454 499 3 341.3
1997 444 484 3 331.5
1784 460 504 I 17.7
1821 436 478 I 13.8
1751 461 5 40.8
1138 432 5 37.6
1419 450 490 5 31.2
1449 425 462 5 31.2
1964 462 5 49.5
2050 463 512 I 34.1

1748 483 525 5 32.9
1372 428 465 5 42.9
1934 480 526 5 34,0
1496 440 5 43.0
1521 450 5 29.0
1990 466 513 5 41.0

X

1

1

1

1

1

1

2

1

1

1

2
1

1

2
1

1

2
2
1

2
1

1

¿

2

1

1

2
2
¿

2

2

1

2

2

¿

2

2

2

F-AGE DATE
13 20-26_Sept
10 20-26_Sept
15 20-26_Sept
12 20-26_Sept
I 20-26_Sept
9 20-26_Sept

10 20-26_Sept
15 20-26_Sept
12 20-26-Sept
15 20-26_Sept
9 20-26_Sept

13 20-26_Sept
8 20-26_Sept

18 20-26_Sept
10 20-26_Sept
18 20-26_Sept
17 20-26-Sept
15 20-26-Sept
I 20-26_Sept
I 20-26_Sept

13 20-26-Sept
20 20-26-Sept
20 20-26_Sept
10 20-26-Sept
11 20-26_Sept
10 20-26_Sept
11 Sept
12 Sept

NET MESH
c 5.5
c 5.5
L, C.C

u c.c
c 5.5
c 5.5
c 5.5
c 5,5
c 5.s
c 5.5
c 5.5
c 5.5
c 5.5
c 5.5
c 5.s
c 5.5
c 5.5
c s.5
c 5.5
c 5.5
c 5.5
c 5,5
c 5.5
c 5.5
c 5.5
c 5.5
c 5.5
c 5.5
c 5.5
c s.5
c s.5
c 5.s
L, C.C

c 5.5
c 5.5
c 5.5
c 5.5
c 5.5

K-FACTOR GSI
1.729 0.9162
1.725 1 ,1477

. 0.5966
1.447 0.8712
1 .517 1 .3609

. 1.1871
1 .815 22.9464
1 .447 1 ,1 052
1.623 1.1213
1.648 0.296
'L464 19,5869
1.585 1.9144
1.653 0,9991
1.491 22.2646
1 .562 1 .0s14
1.716 0.8602
1.628 22.æ53
1.725 17.8191
1.624 1.1447
1.772 17.8789
1.474 1.0136
1.333 0.7225
1.569 17.5026
1.761 16.5999
1.393 0.9922
1.667 0.7578

. 2.3301

. 3.304
1.206 2.1987
1.469 2.1532

. 2.5204
1.s27 1,6634

1.208 1.8822
1.365 3.1268

1.329 1.758

, 2.8743
. 1.9066

1.474 2.0603

I
15

11

12

I
12
12
7

11

Sept
Sept
Sept
Sept
Sept
Sept
Sept

Sept
Sept
Sept



OBSl OBS2 SPECIMEN
267 1317 25279
268 1318 25280
269 1319 25281
270 1301 25282
271 1320 25283
272 1321 25284
273 1322 25285
274 1323 25286
275 1324 25287
276 1325 25288
277 1326 25289
278 1gd7 25290
279 1328 25291
280 1329 25292
281 1330 2529s
282 1331 25294
283 1332 25295
284 1333 25296
285 1334 25297
286 1335 25298
287 1336 25299
288 1337 25300
289 1302 25301
290 1338 25302
291 1339 25303
292 1340 25304
293 1341 25305
294 1342 25306
295 1343 25307
296 1344 25308
297 1345 25309
298 1303 25310
299 1346 2531 1

300 1304 25312
301 1347 25313
302 1348 25314
303 1349 25315
304 1305 25316

Appendix A1. Continued.

YEAR LOC SLOC SEX RDWT STL FRL MAT GWT F-AGE
1987 84
1987 84
1987 84
1987 84
1987 84
1987 84
1987 84
1987 84
1987 84
1987 84
1987 84
1987 84
1987 84
1987 84
1987 84
1987 84

1987 84
1987 84
1987 84
1987 84
1987 84
1987 84
1987 84
1987 84
1987 84
1987 84
1987 84
1987 84
1987 84
1987 84
1987 84
1987 84

1987 84
1987 84
1987 84
1987 84
1987 84
1987 84

P
Ol
LJ

2 1787 477 517 5 40.0 I
2 1465 428 465 5 28.2 I
2 2325 467 506 4 601.0 12
1 1581 466 498 I 16.6 18

2 1405 435 472 5 32.8 I
2 1318 415 1 10.2 I
2 1687 458 495 5 44.4 15

2 1803 490 5 51.9 17
2 2202 493 540 s 51.0 13
2 1864 477 519 5 43.3 17
2 1643 463 504 5 48,4 12
2 2158 499 548 5 49.0 18
2 2014 472 513 5 45.5 I
2 2207 530 574 5 72.4 16
2 1336 431 5 31.6 12
2 2041 492 534 5 57.0 20
2 1675 473 510 5 42.3 10

2 1325 436 477 5 34.3 11

2 1710 456 500 5 37.4 10
2 1332 447 5 27,9 17
2 1712 462 506 5 46.2 12

2 1071 401 5 17.8 11

1 1307 424 460 10 5.6 18
2 1665 450 496 5 37.6 12
2 1595 447 490 5 35.7 12
2 1757 472 5 40.1 10
2 1698 475 513 5 34.4 17
2 1774 463 5 40.6 13
2 1713 468 502 5 38.5 12

2 1479 465 5 34.7 I
2 1719 476 521 s 42.1 10
1 2154 455 490 10 14.9 12

2 1703 462 500 5 45.4 1 1

1 2207 500 10 11.0 12
2 1706 476 509 5 38.2 14

2 1227 421 4 140.7 10
2 2090 502 543 5 55.8 11

1 1833 461 510 10 9.4 I

DATE NET MESH K-FACTOR GSI
Sept C 5.5 1.293 2.2æ4
Sept C 5.5 1.457 1 .9249
Sept C 5.5 1.795 2s.849s
Sept C 5,5 1.28 1.05
Sept C 5.5 '1.336 2.3Us
Sept C 5.5 0.7739
Sept C 5.5 1.391 2.6319
Sept C 5.5 2.878s
Sept C 5.5 1.398 2.3161
Sept C 5.5 1.333 2.323
Sept C 5.5 1.283 2.9458
Sept C 5.5 1.311 2.2706
Sept C 5.5 1.492 2.2592
Sept C 5.5 1.167 3.2805
Sept C 5.5 2.3653
Sept C 5.5 1.34 2.7v27
Sept C 5.5 1.263 2.5254
Sept C 5.5 1.221 2.5887
Sept C 5.5 1.368 2.1871
Sept C 5.5 2.0946
Sept C 5.5 1.321 2.6986
Sept C 5.5 1.662
Sept C 5.5 1.343 0.4285
Sept C 5.5 1.364 2.2583
Sept C 5.5 1.356 2.2æ2
Sept C 5.5 2.2823
Sept C 5.5 1.258 2.0259
Sept C 5.5 2.2886
Sept C 5.5 1.354 2.2475
Sept C 5.5 2.3462
Sept C 5.5 1.216 2.4491
Sept C 5.5 1.831 0.6917
Sept C 5.5 1.362 2.6659
Sept C 5.5 0.4984
Sept C 5.5 1.294 2.2392
Sept C 5,5 11.467
Sept C 5.5 1.305 2.6699
Sept C 5.5 1.382 0.5128



oBS 1 0BS 2
305 1449
306 1450
307 1451

308 1452
309 1453
310 1454
31 1 1455
312 1468
313 1469
314 1470
315 1471

316 1456
317 1457
318 1472
319 1458
320 1473
321 1459
322 1460
323 1461

324 1462
325 1463
326 1474
327 1464
328 1479
329 1485
330 1480
331 1481
332 1482
333 1483
334 1 486
335 1484
336 1487
337 1488
338 1489
339 1490
340 1491

341 1492
342 1495

SPECIMEN
2691 3

26914
2691 5

269'16
26917
2691 I
2691 I
26920
26921

26922
26923
26924
2692s
26926
26927
26928
26929
26930
26931
26932
26933
26934
26935
26936
26937
26938
26939
26940
26941
26942
26943
26944
26945
26946
26947
26948
26949
26950

YEAR LOC
1988 49
1988 49
1988 49
1988 49
1988 49
1988 49
1988 49
'1988 49

1988 49
1988 49
1988 49
1988 49
1988 49
1988 49
1988 49
1988 49
1988 49
1988 49
1988 49
1988 49
1988 49
1988 49
1988 49
1988 49
1988 49
1988 49
1988 49
1988 49
1988 49

1988 49
1988 49

1988 49
1988 49
1988 49
1988 49

1988 49

1988 49
1988 49

F
Ol
,À

SLOC SEX
11
11
11
11
11
11
11
12
12
12
12
11
11
12
11
12
11
11
11
11
11
12
11
21
22
21
21
21
21
22
21
22
22
31
31
31
31
32

Appendix 41. Continued.

RDWT STL
1453 432
2314 474
2067 472
2182 475
1323 419
2035 448
1454 401

1695 410
1810 433
1534 452
2042 459
1915 432
2594 495
2310 475
2126 428
2335 436
2120 471

1998 461

2283 462
2069 457
1341 398
1792 419
1668 430
1953 435
1103 380
1574 435
2182 465
2146 450
1250 442
2030 400
1651 424
1908 437
1644 462
2009 465
2184 445
1997 450
2226 473
1845 467

FRL MAT
472 I
526 I
517 I
519 I
457 B

493 I
430 I
443 3
466 3
455 3
499 3
466 7

540 8

510 3
473 I
472 3
528 I
500 I
509 7

495 7
438 7
455 3

,8
480 I
418 3
475 I
511 I
497 I
485 I
440 3

471 B

479 3
503 3
501 7

490 7

490 I
525 I
505 3

GWT F-AGE
12.7 17
30.0 18

23,4 19
26.4 12

12.3 18

18.8 13
21.8 I

292.3 10
31 1.3 15

230.8 10
373.8 13

20.5 6
26.5 13

367.8 12
27.6 I

569.9 11

19.3 11

18.8 I
20.3 12

23.1 12
17.1 5

353.7 10
17,6 I
24.2 10

198.4 I
14.7 17
33.8 13
20.6 12

17.6 6
368.4 15

21.3 I
433.4 I
202.6 20
21.5 14

19.7 1 1

19.8 10

23.5 I
288.2 15

DATE
22-Sept
22_Sept
22-Sept
22_Sept
22_Sept
22-Sept
22_Sept
22_Sept
22-Sept
22_Sept
22-Sept
22-Sept
22-Sept
22-Sept
22_Sept
22-Sept
22_Sept
22-Sept
22-Sept
22_Sept
22_Sept
22-Sept
22_Sept

5_Oct
5_Oct
5_Oct
5_Oct
5_Oct
5_Oct
5_Oct
5_Oct
5_Oct
5_Oct

10 _Oct
1 O_Oct

1O_Oct
1O-Oct
1O_Oct

NET
c
c
c
c
c
c
c
c
c
c
c
c

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

c

c
c

MESH
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
EÃ

5.5
5.5
5.5
5.5
5.5
5.5
5.5
5,5

K-FACTOR GSI
1.æ2 0.8741
1,59 1.2965

1 .496 1 .1 321

1.561 1.2099
1.386 0.9297
1.698 0.9238
1,829 1.4993
1.95 17.2448

1.789 17.1989
1 .629 15,0456
1 .643 18.3056
1.892 1.0705
1.æ7 1.0216
1.741 1s.9221
2.009 1,2982
2.221 24.4069

1 .44 0.9104
1.598 0.9409
1.731 0.8892
1.706 1.1165
1.596 1.2752
1.902 19.7377

. 1.0552
1.766 1.2391

1.51 17.9873
1.469 0.9339
1.635 1.549

1.748 0.9599
1.096 1.408
2.æ3 18.1478
1.58 1.2901

1.736 22.7149
1.292 12.32s6
1.598 1.0702
1.856 0.902

1 .697 0.9915
'1.538 1.0557
1 .433 15.6206



OBS 1 OBS 2
343 1493
344 1496
345 1497
346 1498
347 1494
348 1475
349 1465
350 1476
351 1466
352 1477
353 1467
354 1478
355 1507
356 1538
357 1508
358 1539
359 1509
360 1510
361 151 1

362 1540
363 1512
364 1541

365 1513
366 1514
367 1515
368 1542
369 1516
370 1543
371 1517
372 1544
373 1545
374 1546
375 1518
376 1547
377 1519
378 1548
379 1520
380 1521

SPECI¡/EN YEAR
269s1 1988
26952 1988
26953 1988
26954 1988
2695s 1988
26956 1988
26957 1988
26958 1988
26959 1988
26960 1988
26961 1988
26962 1988
28761 1989
28762 1989
28763 1989
28764 1989
28765 1989
28766 1989
28767 1989
2876e 1989
28769 1989
28770 1989
28771 1989
28772 1989
28773 1989
28774 1989
28775 1989
28776 1989
28777 1989
28778 1989
28779 1989
28780 1989
28781 1989
28782 1989
28783 1989
28784 1989
2878s 1989
28786 1989

F
Olu

LOC SLOC SEX
4931
4932
4932
4932
4931
49 12
49 11
49 12
49 11
49 12
49 11
49 12
36 11
36 12
36 11
36 12
36 11
36't 1

36 11
36 12
36 11
36 12
36't1
36 11
36 11
36 12
36 11
36 12
36 11
36 12
36 12
36 12
36 11
36 12
36 11
36 12
36 11
36 11

AppendixAl. Continued.

RDWT STL FRL MAT GWT
1627 432 480 I 20.2
1847 432 3 ß2.0
2245 484 528 3 494.4
1999 452 487 3 466.7
1407 408 445 I 18.0
1618 407 439 3 337.6
1902 458 495 8 19.2
1805 428 455 3 3647
2303 448 495 I 26.5
1518 431 464 3 270.2
1995 434 471 I 18.2
2028 450 481 3 427.6
2494 510 s50 I 34.4
2164 455 490 3 339.3
1874 460 495 I 19.7
1878 445 480 3 3s9.1
1952 472 500 I 17.4
1889 457 488 I 21.1
2277 46s 507 I 40.2
1637 443 470 4 31 1 .5
1425 405 442 I 17.8
1833 435 470 4 393.1
1868 422 466 9 30.0
1872 448 489 I 16.6
2020 445 490 I 26.3
1799 411 445 4 368.2
1913 438 478 I 31.9
1770 419 456 4 397.5
2039 451 485 I 27.8
2399 472 510 4 457.3
2311 466 510 4 592,0
2203 448 487 4 395.7
1664 412 455 I 22.3
2671 462 501 4 449.6
1841 439 470 I 22.5
1797 431 468 4 247.4
1926 430 469 I 26.4
2038 469 512 I 16.1

F_AGE DATE
10 10_Oct
11 10_Oct
14 10_Oct
I 10_Oct

14 10_Oct
10 22_Sept
17 22_Sept
I 22_Sept

12 22_Sept
18 22_Sept
12 22_Sept
I 22_Sept

14 Sept
7 Sept

10 Sept
14 Sept
10 Sept
14 Sept
1 1 Sept
7 Sept

12 Sepr
I Sept
I Sept

14 Sept
1 1 Sept
10 Sept
10 Sept
1 1 Sept
I Sept

13 Sept
12 Sept
13 Sept
10 Sept
13 Sept
1 1 Sept
1 1 Sept
10 Sept
14 Sept

NET
c

c
c
c
c
c
c
c
c
c

:

:

.

:

MESH
5.5
tt

5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5
5.5

K-FACTOR GSI
1.471 1.2415

. 23.3893
1.525 22.V¿23
1.731 23.U67
1.597 1.2793
1 .912 20.8653
1.568 1.009s
1.916 20.205
1.899 1.1507
1.52 17.7997

1.909 0.9123
1.822 21.æ48
1.499 1 .3793
1.æ9 15.6793
1.545 1.0512
1.698 19.1214
1.562 0.8914
1.625 1.117
1.747 1.7655
1.577 19.A287
1.65 1.2491

1.766 21.4457
1.846 1,606
1.601 0.8868
1.717 1.æ2
2.M2 20.4669
1.752 1.6675
1.867 22.4576
1.787 1.3634
1.809 19.0621

1.742 25.6166
1,907 17.9619
1,767 1.3401
2.124 16.8326
1.n3 1.2222
1.753 13.7674
1.867 1.3707
1.518 0.7e



SH K-FACTOR GSI
. 1.695 24.5942
. 1.821 20,3067
. 1.714 16.2144
. 1.444 1.1429
. 1.638 1.1578
. 1.923 15.1177
. 1.891 22,4674
. 1.64 17.7067
. 1.933 19.w77
. 1.836 1.2æ9
. 1.751 0.8931
. 1.559 1.0035
. 1.n7 1,3439
. 1.568 1.9059
. .t.541 

1.6147
. í.505 1.4035
. 1.524 1.543
. 1.837 1.9892
. 1.558 1.0853
. 1.625 1.3337
. 1,525 0.9216
. 1.51 1 1.0822
. 1.696 1.3515
. 1.579 17.æ26

NET MEF_AGE DATE.tg 
Sept

9 Sept
19 Sept
17 Sept
12 Sept
19 Sept
1p Sept
19 Sept
11 Sept
12 Sept
9 Sept
9 Sept

11 Sept
14 Sept
11 Sept
16 Sept
9 Sept

10 Sept
10 Sept
19 Sept
9 Sept
9 Sept

11 Sept
. Sept

LOC SLOC SEX RDWT STL FRL MAT GWT36 1 z 2144 46s soz s -iàt.e
s6 1 z lese 440 4zB ã io..n36 1 z 1931 444 4Bs ã sir..,36 1 1 1995 470 517 s -zz.a
s6 1 1 zo47 4s7 soo é à".236 1 z fi41 412 44s á zã".236 1 z zzzs 444 4eo ã iõn.ns6 1 2 1s14 444 4eo á áár.z36 1 2 2274 460 4eo á isz.z36 i 1 24ss 470 s1o ã ãà.,s6 1 1 ie37 4ss 4Bo ã i)..36 1 1 1724 4so 4so á ii.,36 1 1 2os1 470 4so e à8..'s6 1 1 2o2o 46s sos ã ãà.s36 1 1 1e26 470 soo I ãì.,36 1 1 less 46s sos é á).2s6 1 1 16ss 44s 4so õ ãå.036 1 1 ß24 4os 4so õ ãã,ss6 1 1 nza 4so 4Bo õ iã.236 1 1 ß12 45s 490 e 2i.s

-6 1 1 1e64 460 sos , iã..,36 1 1 14zs 420 4ss e iã.036 1 1 2s16 4SO 515 n ã1,36 1 2 1692 435 475 a zae"z

Appendix A1. Continued.
SPECIMEN YEAR

28787 1989
28787 1989
28789 1989
28790 1989
28791 1989
28792 1989
28793 1989
28794 1989
28795 1989
28796 1989
28797 1989
28798 1989
28799 1989
28800 1989
28801 1989
28802 1989
28803 1989
28804 1989
28805 1989
28806 1989
28807 1989
28808 1989
28809 1989
28810 1989

OBS 1 OBS 2
381 1549
382 1550
383 1551
384 1522
385 1523
386 1552
387 1553
388 1554
389 1555
390 1524
391 1525
392 1526
393 1527
394 1528
395 1529
396 .1530

397 1531
398 1532
399 1533
400 1534
401 1535
402 f536
403 15s7
404 1556

F
Oì
Oì



ÃPPENDIX B

Biological data for individuat samples of broad whitefish
collected from the l"fackenzie River, Middle Channel near Horseshoe Bend,

L984 to 1-989, by age (Tables 81 to 89) and rength class (Tables 811 to
BL9). The abbreviations in arr tables are N=the num.ber of samples,

srD=standard deviation, K=Fulton's condition factor, MAT=mature, and

YR=year.
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Appendix 81. BiÕ1ogicäl dâta by age class for broad whìteffsh from the Mackenzie River Delta Mlddle Channêl nèar Hofseshoe Bend'
1984 temporal series.

YEAR=1984 LOc=5 (ear ly SepLember )

AGE LENGTH (MM) WEIGHT (G)
(YR) N MEAN STD MÉAN STD

1

B

9

11
t2
L3
14

i6
1l
19

456
465

502
492
48?

51?
524

2l

2;

lUIAlr L¿

MEAN 488
AGE N 12

MEAN 1 1 ,8
STD 3,?ts

Ol
@

1403 ?99 t.41
141? 1.41

1868 151 1.48
1B3B 1 .54
1638 114. 1..42

1900 1. 38
2731 1.49

yEAR-1984 LOC=6 (mid Seprrrmber)

t
l'4AT

FEMALES

N MEAN SlD MEAN STD K MAT

AGE LENGTH (1"1"1) WEIGHT (G)

(YR) N MEAN SlD MEAN STD

100
0

100
100
to:

100
100

t699 26't 1.45

71
B2
93

10
11
122
13 4

14

t5 i
16 L

20

I
I

;
2

488
41 6,

5t2
418
to:

520

4't 2

518
on:

54 3

499

558
538

MÂLES

1941
1584

1B

15

'. 
2 31; '. 

r'.1 1

20 1609 L92 r.41t1 1e63

. 2142 r.52

TOTAI, 14
MEAN 512
Àcll N I ('

l1r.Àu 11 . 4

sTD 2 .1

1655
19?5 3S0
1941 13-r

3;
1

495
I

13.4

t
K MÀT

1 .6?
I.4'l

2426 68 l
169? 100
î 161
2493
2429

-COMB¡TEP-

N MEAN STD MEAN SlD K MAT

I9 1898 3t2 1.56

1.5?
t.42
1.60

100
to:

100
100
to:

r00

___.-E@!Eg
N MEAN STD MEAN STD K MAT

2B

100
r00
to:

100
100
100
100
100

.46

.3(,

456
471
416
502
492
492
4't 8
503
517
524
520

:201',i 4ltì I .41

28
16

23

2;
20
11

41;
464

463
519
,,r1

55?

1403 299 1.41
16?9 3?1 1.54
1584 1.47
1868 151 1.48
1838 1. s4
1?85 362 1.49
1609 792 r.4'.1
1963 286 1.54
1900 1. 38
2131 1,49
2142 L,52

20

6

491
20
12 .4

164ô 24; i.so lo
I66't 1.6? 10
1858 10
1464 1.48 10
2105 528 1.58 10
1715 i 1.55 10

30
16

l4
503

t?
L2 .1
2.4

23 1't't9 295 1.49

100
50
00
00
00
00
00
00
00
00
00

--_-ç94CUtp-
N MEÂN STD MEAN STD K MAT

2981

35 19?9 511 1.5'7

1

2

5

I

3

11
2

1

I
I

412
518
489
464

1.?3 10

18
15

51¿ så
5r2 26
481 16
558

557

1655
19?5
1828
1661
1858
2r86
1 9?8
1863
2 493
2429
298I

28

3sö
226

50?

I2.L
2.6

1. 5?
r.42
1.56
l.b/

?3i r.qr
47',t 1.50
258 i.55

. i.44

. 1.56

. 1.?3

100
100
100
100
100
100
100
100
100
100
100

200't 462 t.52



Appendi): Bl . C.)nrt.

YEAP.=l 98a L(X)= 7 (r,id ocLober)

AGE LENGîH (MM) WE,TGHT (G)
(YR) N MEAN STD MEAN STD

B

9

10
11
T2
13
14
15
16
20

) 4e6

1 493
3 50?
3 481
4 519
3 4 99

MALT]S

TOTAL 1 ?

MEAN 500 32 191? 315 r.54
AGE t.r 2 0

I'f EAN 1 3. 4

sTD 2.3

25 115; 250 t.ce
36 1911 302 1.46
54 1889 518 1.68
26 2132 352 r .59
33 1898 419 1 .51

1962
t589
t??6

H
Oì
\o

B

MAT

YEAR=1904 LCrc=6 (November ? to i.1)

r .55

100
100 1

100
.i

100 2

100
100
100 1

100

AGE LÐNGTH (MM)

( YP.) N MEAN STD

LENGTH (}.î4I WEIGHT IG)
N MEAN STD MEAN STD

'1

B

9

10
11
T2
13
I4
i5
1,j
1B

46S

418
464

463

466
468
51-r
492
538

489
491
4 98

MALES
WEIGHT (G) ?

u

1?19

1633
i 669

181 5

1?1i

MEAN STD K MAT

5

461
6
13.2

3.9

TOTAL 1 1

t,tEAi.r 4 9l

^cE 
N t9
t'{EAr.r 11.4
srD 3.3

25

1 414
1 560 i2
1458 242
1?84
2016
t t?8

1?48
1801 -.?4
200e

t
MÀT

1.68 100

1. 50 100
t:.r to:

1.83 100

. 100

,g

LENGTH (MM) WEIGHT (G)

N MEAN STD MEAN STD

.95 100

.58 100

.46 6'1

.?9 100

.69 100

.14 100

. 100

.50 100

.41 100

.e3 100

. 100

1?03

FEMALES
LENGTH {MM) WEIGHT (G} T

N MEAN STD MEÀN STD K MAl

2'l

64

468
486
4'18
481
50?
481
508
4 99

I ÉB I :'8,r:

I .6'1

496
4't 4

491
534
49't
501
515

1962
1654
1118
1633
1? 19
1 911
1889
20't 9
18 98
1?15

25
36
54
33

16
21

24

493 32
26

13.3
)1

92

r82
302
518
340
419

1897
1393
1?48
2380
2036
I 901
2363
1532
I't I4

t
MAl

5r0

1.68
1.55
1.50
1.54
1.46
1.68
r .64
l. )1

13

491 1599

230
1b

4 91
185
?86
165

49

503
2B
11.5
2.5

00
00
00
00
00
00
00
00
00
00

1. 56 100
1.31 100
1.64 100
1 .58 100
1.66 100
1.60 100
r.32 100
. 100

7 .2't 100

1.30 100

1868 308

COMBINED
LENGTH (MMI WEIGHT (G) T

N ME.AN STD MEAN STD K MAT

1889 385

r.)/

496
4?0
4'11
528
495
510
515
489
501
498
491

t. 5l

2

2

2

16 56
1 504
158?
2 181
203r
18?6
2288
1 604
1?66
2008
1599

24

342 1, ?5
103 1.44
269 1.53
344 1.48
401 1,68
169 1.49
5?1 ].32
1?1 1.50
242 1.40

. 1.63

. 1,30

491
41
11.5

24

U

0
0
0
0
0
0
0
0
0
0

1802 356 1.51



Appendix 82. Biologicaì där_a by ¿ge clàss for b¡oad whltefishthe 1 984 Sept-ember samples comhi nccl.

YEAR=1984 LOc-5 AND 6

AGE
( YR)

1

I
9

10
11
I2
l3
14
Ì5
16
1l
19
20

N MEAN STD MEAN STD

3

3

3

;
3

I

i
2

1

461
500
496

502
526
493

))
33
15

23
39
76

H\¡o

TOTAL
MEAN
AGE

1487 25't
1789 419
t94't 1: i

1866 r51
22't 9 62 .q

1665 I 35
2i61
2493
2t65 '_\1 

4

213?

558
529 15

26
501

N 28
I'íEAN 11 . 6
<îñ r ô

1.50 100
1.41 6'1
I .60 100

= =,,==r, ,,, , FEWES
LENGÎH (I,I},f ) WEIGHT (G) TN MEÀN SlD MEAN STD K MAl

from the Mâckenzie Rlve¡ Deltâ Middle Channel near Horseshoe Bènd,

t.4B
1.49
1.39

1 ÀÁ

1 Àl
1.4S

29

100
100
100
r00
100
100
100

1892 r94 1 ,46

1

3

1

i
I
4

2

48;
4?8
464

463
518
480
to:

520
55?

28
15
11

1941 1.67
1621 11't t.49
166? 1.61
1 858
L464 I. 48
2732 s05 1.60
t662 121 1. 51
1e63 tr? 1.54

214; '. 
L'.52

2981 1. ?3

22
500

25
12 .9
2.8

COMBINED
,.LENGTÈ@N MEAN STD MEAN STD K MÀT

.3
100 4

100 6
100 1

100 2
100 4

100 16
100 4

100 3

.1
100 1

100 1

30 1953 451 1.5?

46i
49'l
481
464
502
510
505
480
527
528
524
520
55?

22
21
t4

45
25
15
33
15

148'l
7821
1?8?
1 66?
1864
21 16
L925
L1 62
2I40
2165
2r31
2142
2987

251
351
?25

10?
656
441
249
367
3't 4

48
501

53
t2 .2
2.9

1.50
1.48
1.54
1 .6?
1,48
1.49
1.50
1.51
1.51
L. 41
r,49
7 .52
1.73

100
?5

100
100
100
100
100
100
100
100
100
100
100

29 I92L 4 19 1, 51



Âppen,1i): tll E.ioloqi(ìdl dar-å hy rr¡o ela.ss for broacl whiÈefish from t-he Mâckenzie lìiver Deltâ Middìe channel near Horseshoe Bend,
1!¡U4 t.r.lltJll,

YEAR= 1984 (al I .samp,les)

AGE LENGTH (MM) I^'EIGHI (G)

{YR) N MEAN STD MÐAN SlD

'l?
B4
96

10 2
11 3

12 1

13 11
14 4

15 1

16 6
17 1

18
19
20

461 22
492 32
482 24
502 22
4 98 71
514 33
491 22
483 44
518 30
50 9 2'7
524

1469 2r3 1.61
1141 308 t.45
1635 301 1.53
1?81 4 1.42
191? 131 1,55
2019 515 1.43
L766 232 1.41
1915 396 1.63
2062 3'16 r.53
2005 3.',t9 1.51
273't 1.49

P{
F

TOTAI, 54
MEAN
AGE N

MEAN
STD

YEAR=1985

T

MÀT

499 30
6-l
L2 ,0
2.9

100
83
e0

100
100
100
100
t00
100
100
100
100

LENGÎH (MM} WEIGHT IGI
N MEAN SlD MEAN STD

AGË LENGTH (I"1'1) WEIGHT (G]

{YR) N MEAN STD MEAN STD

1

2

6
3

2
6
9

4

:

i
1

I

1

9

t0
11

12
13
14
15
16
1l
20

1846 156 I .50

496
481 10
481 L2
511 45
488 13
482 26
518 26
480 15
nn:

4 9'l
520

E!MÀLES

483
480
4 98

189?
166? 38 ?

1699 188
2L42 412
1920 390
t712 2I8
2I1t 52?
1619 140
1834 rn1

1599
2742
2348 895

MALÊS

4 9'1

TO1A1, 13
¡4EAN 481
AGE N 14

MEAN 12.4
sTD 3.3

2't 09
18?8
2011
2185

1844

411,
441

503

40

1.56 100
1.49 100
1,5? 100
l.6i 100
1 .58 100
1.61 100
1.5? 100
1.51 100
1.54 tO:

1.30 100
I.52 100
1. ?3 100

B

MAT

34

49? 27

t2 .3
,a

111

26 -.,

4eò

t
K MAT

LENGTH fMM)
N MEAN STD

1465
I 368

1631

1.6't
I .82
r ,1-7

1.48

4

6
t¿

5
5

13
20
I

11
6
1

I
I
1

?.1

FEMALES

N MEAN SlD MEAN STD K MÀT

00
00
00
00

00

i898 400

4?0 25
488 26
481 18
50? 34
494 15
499 33
506 25
481 30
510 29
50 9 2'l
vA
49't
520

iB95

r .60
1 .5?.

4 -\i:

1. .29

00
00

00

1554 266 1.60
L723 301 1 .41
1665 248 1. 55
1998 352 1.53
1919 304 1.56
1904 411 1,51
1968 446 1. 4 I
1?53 311 1.5?
1980 334 1.54
2005 339 1.51
2L3't 1.{9
1599 1. 30
2142 1.52
2349 895 1. ?3

411
419
488
490
504
491
502
485

1 .50

. tgoà

. 1?89
4 2019

18 1832
22 2009
31 r 952
5 2090
, 2061

94
498 29

126
72.2)o

t
MAl

21

100
88
89

100
100
100
100
100
100
100
100
100
100
100

494
2I
13.9

l.l

5¿Þ
84

446
563
225

1.83
1.63
1.13
1.56

1.56
1.65
1.81

20

18?0 3',1't 1.52

LËNGTH (MM)

N MEAN STD

10
10
10
10
10
10
10
l0

1 958 341

24836
2 416 6
3 491 11
2 488 4

9 494 21
5 504 22
6 489 .r3
3 483 32
1 485
1 503

i .61

2't 09
1878
1 960
2053
2019
1838
2009
18?1
1849
206'7
7631

34

111 1,6?'t3 1.82
295 I.12
326 1.?3
351 1.51
446 1 .55
542 1.5?
446 1.61

. Löl
LO

491
35

2,5

t
MAT

23

100
100
100
100
100
100

r 933 3?8 1.60

00
00
00
00
00



Appendix 83. Con,C.

YEAR= I 986

ÂGE

{YP.)

'1

I
9

10
11
T2
l3
T4

15
1r'
1l
t8
20

Þ1ÂLES

.- LENGTH(MM) j'ÈJGl{TiEi.-T
N MEAN STD MEAII STD K MÀT

5

;
t
3

6
I
4

i
I
1

485

481 19
504
492 22
504 22
500
489 31

493
521
53?

2;

?OlAL
MEAN
ÀGE

F
-J
t\)

1931
1?10
1851
118 4

1 900
1986
238'l
1826

?1

N

MT]AN

ST IJ

431

269 1 .6',1
. 1.39

3't1 1 ,59
3:5 1.54

. 1_ 91
304 1.55

495 23
29
12.3

YÐAR=198?

r.61

1884 1.5? 1002511 1.'12 100?0O1 t,3t too

100
100
100
100
i00
100
100
t00

FEMALE-q..LE!gTHffi
N MEAN STD MEAN STD K MAT

ÀGÐ
( YR)

1 935 321 r.60

1

9

10
ll
I2
13
).4

l5
16
1?
i6
20

483
489
491
489
427
488
486
481
510
493
509
46'l
499

I

i
I

1t

20

1

510

5r)
490

1838
2066
2099
203'l
1287
2L83
1593
1534
2288
18 61
272 4

1 519
1 950

TOTÀL

41'O
845
un'.

88

38

lf ÐÀN 4 94
ACEN6

MEAN 1 3. 3

STD 3.8

2.0

1833

2050
2181 l?

48't 22
2I
I2.2

I 63
1.75
1 .'12
1. ?5
1.?3
1. B8
1.39
1. 38
1 

'1

r .62
1.49
1.5?

4'l q )1

100
6'7

100
100
100
100
100

50
100
100
100
100
100

¡
MAT

10

. s:
,83

1441 194 i .31 loo

I
I
2
'l

2

4

1

3

5
1

3

2

2

r923 36 5

1:)

FEMALES..rEryGrH(@
N MEAN STD MEAN STD K MAl

100

483
481
491
484
463
491

48',?

493
493
503
491
)1b

1oó
100

!8"i ?.i4

6
3
4

I
i
1

1

1

2

1

I

))
33
18
59
18
27
11
29

1.64

48;
510
508
501
540
509
495
51 4

516
s48
534

1838
1982
196 9
t947
1536
19?1
1930
181 I
1 903
18 61
204 4

2015
197 9

1.4'l

26
11
2B
t:

4

421
638
278
351
339
332
4 9'1
331

41

152 1

1 536
1618
1655
1664
1 988
1?06
).826
220'l
I6't 4

2 158
2041

t
K MÀT

10
42
¿J

49r 23
50
12.3
3,4

l. bJ
1. ?0
r .'t2
1. ?0
1.56
1. 66
I .52
1.56
l. 59

1. 60
1. 60
1.45

29

239
220
391
306
303

100
88

100
100
100
100
100

6'1

100
100
100
100
100

508
43
12.1
2.9

1.40
7 .28
r.34

1.40
1 2A

1. 39
1.1?
1. 30
1. 31
I.34

141
?01

40

196

238

1 930 331

100
8g

100
100
100
100
100
100
100
100
100
10aJ

26 I688 296

r .62

{86
s10
509
505
540
509
4 95
5't 4

516
502
534

11
24
13

4

44

1, 35

152 1
1569
161 I
1?11
L't 44
1988
t?06
1826
2201
L6'ì 4

1682
20 41

24;
220
38?
341
303

196

zsô
434

506
49
12 )
3.0

1.40
1.28
1.38
r.43
1.40
r .29
1. 39
1.1?
1.30
1.31
1.34

100
89

100
100
100
100
100
100
100
100
100
100

26 1?08 305 1. 3?



Ap¡)endix 83, Con'L.

YEAIr-l 988 (a.l I .s.'ìmpIést

A(il::

{YIì)

5

6

e

9

t0
i1
72
13
14

il
18
19
20

t1At, E:ì
__¡lrcrHtryu @----------i-I.I MEAN STD MEAN ST¡ K MÀT

1

I
4

3

6

1

2

i
?.

1

438
416
4'11
482

509
4 98
515
4?3

13

41
6

21
I6
24
40

T34 T

1583
1651
1894
1859
2I52
2t63
221 0
l?08

P{(,

TOTAL
I"f EAN
AGE

4 B 1 1-? 1643 232 r .41
49?- 49 1819 ?01 1.49
51? 2O6't 1.50

-10

N

MEAN
s 1t)

410

:t2 4

202
45

120
290
426

1.60
L49
1.58
1. ?4
].64
1.65
1. ?6
1.66
1.60

489
ll
i1.8
7.1

YËAR-1989

100
100
100
100
100
100
r00
100
t00

2'Ì

AG¡]
( YR)

1 914 34r,, 1 .63

't

91
10 1

l1 6
12 3

l-r l

1€. I
i't l

468 18
461 38
448 I
412
s10
499
528
4'10 33

N MEAN STD

1oó
100
100

41¿
480
4't .:

4 9",
,iBr
.1 !ì C)

i()9ì
50-q
51?

1917 158 1.81
1670 493 1 .66
1660 110 I .85
2091 345 2.22
2310 1.'t 4

2042 1 .64
2245 1 .53
1895 118 1.8?

TOTAI,
IIEÂI.J

ÀGE

13
1B

19
T6
??

464

18

503

4t9
il tL
r''18ÀN t1.3
sTD 2.3

1954 121
114'1 219
I81B 126
?019 189
1969 5(.tlt
1Q]l

206I 2:,2
1 93C
1995

412
.ì. 9
11 ô

3.4

1518

1644

t
ii MAT

oô
00
00
00
00
00
00
00

00

0ó

29

1 .82
i,5?
t. ?0

1848 300

4 38
4't 6
469
413
463
497
499
511
497
470
481
482
51?
503

FEMALES
,,LpNGrHam4m
N MEAN STD MEAN STD K MAT

100
100
100
100
100
i00
r00
100
I00

1.52

1.29

. ?l
,1l
. c.l
.5(,

,44

t912' 2/,1

',^1J
13
38
20
,o
15
27
42
33
13
38

2

I
1

1

3

?.

'l

l

1.1e

1341
1583
1828
18r0
1?45
)1tt
2I84
2273
188?
1895
164 3

1?18
206'l
164 4

480
4't 0
4't I
445
4'71
500
481
480

1.61

t:

1?
l4
20

410
190
378
I'7 6
204
123
263
432
118
232
525

48
483

50
11.9

1.60
1.49
I.'l't
1. ?1
L76
1.84
I .16
1.66
1.5?
1.8?
I .4'ì
1,50
1.50
L ,29

1 901
l8 33
1989
I't 99
I94'7
2268
2129
18?8

t
MAT

18

100
100
100
100
100
100
100
100
100
100
100
100
100
100

313

481
LB

t1.3
2.2

29

l.?l
I .1'l

2.04
1.85
1. B2
1.83
I . ?0

61
332

t9

1889 328 1.68

100
r00
100
100
100
r00
100
IO0

COMBINED
..¡igNgrÈ@
N MEAN STD MEAN ST' K MÂT

2032 218

2
3

6
I
9

5

I
6
1

1

480
414
480
4't 2

48?
490
488
504
505
517

1 .82

14
10
16
20
19
28
19
25

1901
1 913
7'7 87
1816
2035
2089
2I02
2032
1938
1995

49

373
110
220
11?
216
39?
31?
238

486
49
lt.J

1.?1
1.80
1.62
r.14
L't6

1.80

1. )l
L,44

22

100
100
100
100
100
100
100
100
100
100

1969 25'1 l.7l



Àpper¡clix 84. Bioloqicôl d¿Bend, l9ti4 ""rpiã"-t'iå'a]dtè 
by lÊn'lth clâss fo¡ b¡ôad whitefish fron the Mackenzre River De.rra Middr€ channer near Horseshoe

YEÀR=1984 LOC=S (eð¡ly Seprember)

LEIJGTH
I¡JÎERV,¡\t,

Ì44)
ffiN ME^N MEñ-JTD- , *r'

4 30
460
410
4 80
490
500
..t0
520
530
54 t)
550
560

436
{63
t'7 6
485
49s
504
5r5
5?r

TOTÀL
MEÀN
slD

I 5,1r

Ì 564

rl91
1389
1641
111 5
169 9

2018

løzo

''";

H
*J
è

::
9tt

l4?

t24
r09

)'E¡\R=1984 t,OC=6 (nid Seprember)

I.4{
.t.40
1.53
r.56
1.40
t-42
r.0l
t.{?

I.rr
r. ¡:

4 98
26.6

LENGlH
INlERVÀL

(Ì4.1)

t00
61

100
100
100
t00
t00
t 00

ffir ueñ- frE-ñ-ìiD. ,, nni,

1BI6 302

æN HEÀN MEÀF-Tîö x r.,¡,

.160

4?0
48A
490
540
5t0
520
l' t(t
551)

5?0

qEMÀLES

t00

t00

466
{?6
481
49{
)ub
5u

535
542
554

qt)
4 80
4 95
504
513

t528
164 3
1828
r932
19 6l
2110
2218
224 3
1863
2902

TOlÀt.,
MEÀ,}J

slD

88
83

161
r92

34
235

95

1655
l?89
t'7 63
I ?35
19t0

z l:c
?497
3085

514
5!B
s68

l.5t 100
r.52 100
1.59 100
1.60 100
l,sl l0o
1.59 t00
I.53 t00
1.4? 100
l.l? 100
\,1t 100

501
24.9

. 1.5? 100, t.62 100224 1.45 10086 l. 15 100163 r.42 loo

1:i? 1.5-ì t00
II]U

, l.r¡8 10u

@N MEÀN MFÄñ'-TD' K MÀT

512
?6.'7

19{9 332

@¡! nÞru MEÀN STD K MÂT

I {36 rrol7 {6s ;;áB oo4 476 1642 iiu 485 l?88 lO3u {95 lB4S 2Os5 505 tB?B lj3ro 913 2OOO 18s
: !?l 21{8 uei 5r5 2243¿ i45 z2A1 542¡ 554 2go2l 56{ 2388

1995 1t4

464
413
483
492
504
514
525
533
55?

5?i

1566 144
1620 r21
1822
I ?15
1877
206't I I ?
2069 l?o
2 5I0
2981

1.4{
1.46
1.53
1.56
1 .53
1.46
1.48
1.50
I .41
1,39
1. ?l
i.. 33

{ 99
25.6

100
86

100
100
100
100
100
100
100
100
100
100

I.57 100
1.54 r00
1,62 100
1,4{ 100
1.41 100
1.53 100
1.44 100
I .66 I00
t. ?3 100

r.r¡ 10ó

504

327 6

1878 320 1.50

N MEÀN

203a 521

464
413
482
49s
504
513
525
534
558
568
513

I 566
1629
1806
r751
1711
1 9?3
2069
2394
21 31
3085
3216

14{
105

23
185
100
156
1?0
13?
345

t
K HÀT

r.54
1 .62
1.{5
1.38
1.46
1.44
1.58
l.s8
r.68
r ,14

508
10.4

100
100
100
100
100
100
100
100
100
100
I00

2072 A66



Àppendi.\ 84 . Con ,t ,

YEÀÂ=t984 LOC=:/ (hi.d Ocrober)

L¿NU ¡ H

æ(Èíil) ñ-lËÃil F;m;¡ r rqir

440
4 50
460
410
4 80
500
510
520
530
5ta

445
456
4 61
414
4 84
508
5t6

535
542

TOTÀL
MEAN

1604
1516
l4l'7
1565
1119
L9 42
2141
2060
2419
2393

H
-¡ut

YEÀR=I984 LOC=0 (November ? Lo lì)

t2
85

5ò
4'

l?i

500
32.3

t.82
| .66
r.45
1.47
1 .51
1.48
I.56
r.45
t .62
t.50

LENGTH MÀr ccIIJT!KVÀI,ffi

@N HEÀN fr'Fñ-Eô K HÀT

I00
100
100
100
100
100
100
100
100
r0ó

I945 351

440
460
4 ?o
4 80
4 90
500
510
520
530
5s0

I 456
2 466
2 41s

440
4 66
416
486
495

TOlAL
MEÀN
STD

1661
11 61
1652

t224
1596
t483
1699 tr3
2012 6

5t?

538

68
21

467
8.4

196? .158 L. 42

l??8 l.l4

| .16
1.?5
t.54

09r
2r.t

l {4
1.58
t.38
1.48
1.66

@I'J MEÀN- rffi'-.iFô K HÀÎ

100
100
100

ffi
0

I00
t00
100
100

r oó

roó

445
456
464
414
484
508
5r6
522
535
542

r .61

ni
480
496
502
513

.-:.

I 604
1622
I 650
I 608
t119
r9 42
2I4T
2060
2419
2393

rsgå
2032
18? 6
1810
195 9
1933

ztaô

64
208

58
85

sé
{9

t¡i
493
31,6

1.82
1.71
1. 6s
i .51
r.5?
1.48
1.56
1.45
r,62
r. 50

. 1.31
11 1.86

193 1. 54
. 1.43

380 1.{5
. 1.32

. 1,A0

503

100
100
100
100
100
100
100
t00
100
100

1890 325 1. s?

ffi
. I 440. I 166100 2 415100 6 484100 6 496100 I SO2

100 5 515100 I 521
. I 538100 I 553

1922 280 1.sl

1224
1596
1{38
1817
L922
18i0
1962
I 933
L778
2369

6{
202
165

zs8

{9?
23. I

r.44
1.58
1 .34
1.61
r.58
1.{3
1.4{

r.14
1,40

0
100
100
r00
100
100
100
100
100
100

1833 2?9 1.49



Appanciiz F5. Bjological datå by lenglt¡ class fotB'-,r¡d, t.he 1984 .s9pf.p¡¡þar såmplrrs comÁined.

YEAR,-1984 t,cX=.5 AND 6 (early and mid Seplember)

LENGTH
I NTORVAI,

(t44)

MALES
LENCTH{I"fM) @N I'IEAN MEAN STD K MAl

4 J()
4 (,0
41()
480
490
500
510
520
530
54 Cl

550
560
5?0

I

J
I

'l

6
6

9

1

2

1

I
2

436
463
4'i 4

484
495
504
514
521
534
541
558
566

P\¡
o'

TOTAI,
MEAN
STD

1191
1389 ?.2

164(, 28
7't11 B6
1?31 1?3
L1'7 9 12r
7921, 1 2I
2O18 109
2336 t32
2630
2493
21 3'1 493

broad whitefish fron the Máckenzie River Derta Middre channer near Horseshoe

1.44
r,41)
1,54
1.5?
1 Á)
i.39
1.41
r.41
1.53
1.61
r.44
1.51

503 1.8'11 350 1.46
21 .2

I ocl
61

100
100
100
100

E!cr¡l¡0{t l^¡ErcHT (G)

6
5

3

6
3

6

5

2

1

2

I

00
00
00
00
00
00

465
414
485
494
505
512
525
534

556

5?3

GHT (G) T

1540
r629
t826
18 96
1933
2096
215I
2311
1863
2942

321 6

95 1.53
100 1.53
114 1.60
194 1.5?
54 1. 50

191 1.5?
135 1.49
189 1.56

. 1.1?
56 L.'t2

, I.'74

40
502
28 ,3

100
100
100
100
100
100
100
100
100
100

N MEAN

1

9
I

10
12

9

4

3

2
1

1980 411 1.55

436
464
4't 4

485
495
505
513
524
534
545
556
566
5?3I00

1191
1490
1635
!1 92
18 13
18 31
1991
2t28
2356

21 92
213'l
32't 6

108
78
91

195
125
774
125
t35
542
262
493

84

t
t',tAT

t.44
1.49
1.53

L.42
!. 4'l
1.48
1.55
1.39
7.62
1. 5l
l,'14

503
2't .6

100
€9

100
100
100
100
100
100
100
100
100
100
100

1926 381 1.50



App.rndix 86. Biologicâl d.rtâtiencJ, 1984 to jggg.

YEÂR,=.t 984 (at t sampìes)

LENGTH
1 NTËRVAL

il',lM)

430
440
450
460
470
480
490
500
510
520
530
540
550
560
510

1

2

1

5

6
l4
I
'l

11

5

4

4

I
2

hy lenqth cl.ìss for broa.J whltefish from the Macke.nzie Rivel

436
443
456
463
414
485
495
505
515

53s
543
558
566

P\¡{

1191
1414
15't 6
74 36
1592
1?55
18 01
1803
1 962
20'17
2232
2453
2493
21 71

îOTAL
MEAN
STD

YEAP.= 1. 9B 9

269

93
71

94
196
I?6

82
319

¡si

73

1.44
L63
1.66
7.44
1.49
1.54
1.48
1.40
r.44
r.46
L46
1.53
1.44
1.51

LENGTH MÀLES

"T,Til^'

100
50

100
80

100
100
100
100
100
100
100
100
100
100

500

:

I
I
I
5

l0
4

9

6
2

1

3

1

440
450
460
110
480
490
500
510
520
5 30
i40

l07fr irq

ssà
465
4'7 4

483
495
505
512
525
534
542
5s5

srå

I
I
2
1

3
,l

2

I

i

441
451
469
418
483
495
502

. ";
sni

1667
159? 135
1605 115
1916 14 I
1888 183
L902 't 6
2050 252
2I2r rs2
23'11 189
1863
2151 333

TOTÀL
MEÀI'I
slt)

Delta Mid.lle Channel near Horseshôe

1-168
1465
14 08
1956
1885
1999
2004

zooi

z:si

58

1. ?6 100
1.59 100
1,51 100
1.70 100
1 .56 100
1.48 100
1.53 100
t.46 100
1.56 100
1.1? 100
1.61 100

1.'t4 Ì00

t3

I\ MEAN MEAN sTD K MAl

zzà

r ri
519

499
21 .3

1.53
I .60
1.3't
r.19
1.6?
1 .65
1 .59

321 6

481
26.'7

I

2

13
l4
19
18
11

11
6

4

2

I

100
100
100

1943 3'12

436
443
456
464
414
484
495

574
524
535
543
556
566
5?3

183.1 318

00
00
00
00

1.41

1. (¡t)

2 464
3 41 4
4 485
5 495
3 504
2 572

2 538

1191
14 14
LO¿¿

1599
1798
1849
1839
1998
2098
2280
2 33s
2686
2't 3'l
32't 6

00

00

1.58

zag
64

I42
96

L29
188
11?
199
1))
2't2
308
301
493

131

STD

1,44
1.63
1.?1
1.53
'1,50
1.58
1.53
7,43
7.4't
1.46
1.49
1,46
1.5?

7,'.t4

1616
1? 16
t823
1982
19?0
2058

21

100
50

100
92

100
100
100
100
100
100
100
100
100
100
100

163
231
267
112
250
190

500
2'l .1

494
20.4

r.oz loó
1.61 100
1.60 100
r.63 100
1,54 100
1.54 100

L't'7 I 002152 141

1902 355 1.51

1958 34'l

i
I
4

4

1

6
5

1

2

l

4 4'l
451
466
4?5
484
495
503

\))
538
543

1.61

1 368
1465
1 512
1116
1850
1985
1984
2058
2005
21 52
2553

34

zo)
228
198
154
315
190

1.53
1 .60
L.49
1.66
I. bJ
I.64
1,56
7,54
T,4T
I.'1'l
I-bIJ

4 91
t) ô

100
100
100
100
100
100
100
100
100
100
100

I4t

1910 35-a 1.60



App+rrdj x B6, Cón'L,

YEAR=1986

LÐNGlH
I ¡'ITÐRVAL

(M"r)

420
450
460
410
480
490
500
510
520
530
540

N MEAN

i qsi
3 464
6 4't5
I 403
3 494
5 503
5 515

1 532
7 542

WEIGHl IG)
MEAJ.I STD

TOTAL
MEAN
STD

YEAP.= 1 9 8'/

F{
@

1552 ltú
l12 t 50
1630
1?98 t':
2144 223
2244 2)1
25I1
2 001
?_521

21

LENGTH
I NTERVAL

( l''fl''r )

495

1.65 100
r.56 100
1 .61 100
r.45 100
1.4 9 100
1.68 100
I .64 100
L't2 100
1.33 100
t.59 100

N MEAN

1941 .r? 9

460
410
490
500
510
520
530
540
510

1

3

1

6
3
a

4

421

466
413
484
496
506
5r2

WEIGHT IGI
MEAN STD

460

494

1'OTAL
MEAN
STfl

1281

l5l5 t2
t921
1?80 215
2063 216
2191 141
2339 244

511

20

1307 1.34 lOO

1868 40s 1.56 100

194,a t5? 1.45 100

. ?-1 100

.49 61

.82 100

.5? 83

.69 100
. ?0 100
.'7 4 100

481)) ,

t
MAT

494 l?85 -14ç.
21.0

N MEAN

1918 3't4

FEMALES

I?ENGTH(@N MEAN MEAN STD K MÀî

I
1

6
1

1

6
1

9

1

I
1

421

465
415
484
495
504
513
521
532
542

3
2
4

'l
6
3

1

3

1

1.64

464
4't 5
493
504
514
524
534
544
51 4

r281
l5 52
1534
1? 54
1?58
I 930
2759
2286
25LL
2001
2523

4'l

1429 50
1365 5?
1592 I22
178? 238
1838 144
1800 11?
20{1
2150 56
2201

30

11
92

25'l
232
193
220

t
MAT

1.?3
1,65
1.53
1.64
1.55
1.59
1.69
1.69
L.'t 2
1.33
1 çô

49I

508

100
100

100
86

100
100
100
100
100
100

1.43
1.28
I ?1

L .40
1 .35

i. 34
I .34
].1?

1935 345

N MEÀN MEAN STD K MÀÎ

100
100
100
100
100
100
100
100
100

L'161 261 1.34

4 463
2 415
6 493
? 504
I 513
3 524
1 534
3 544
I 5'74

7 .62

1398
1365
168 4

1?8?
1864
18 00
204I
2150
2201

35

1a

5?
249
238
r43
11?

56

506
2s.3

1.41
L28
1.40
1.40
1.38
t.25
7 ,34
1 .34
1.1?

100
100
100
100
100
100
100
100
100

t?70 2'1 4 1.36



À¡r¡r.¡¡¡,1 1. ¡¡;. (:on ,l

YUÀfì-1!rttB (all s¿mptes)

-
LENrj'r'H r^;;;--------- - ---
INTERVAL EEMALESTNTERV^L r,¿NcfHiïfrI--TftIîlãi

-
ffiffi

410
430
440
450
460
410
480
490
500
5r0
520
540

2

I
1

I

3
1

3

3

3

1

434
445
45't
4 66.
4't 2
482
494
503
516
\)^
540

TOTAL
I.IEAN
STD

ts\¡
\o

1 398 BO
1 401
1323
1915
1?60 281
1610 352
2091 1,32
209't I 6 t
2144 66
2220 9-t
259 4

30

YEÀR=1 989

1.71
1.60
1 iô

1.89
r .6'l
L44

r .64
1.56

1.65

489
26 .9

LENGTH
I NTE RVA],

( I'ft'l )

100
100
100
100
100
100
100
100
100
100
100

t92 3

1

1

2

3

2
2

1

I
I

44A
450
460
410

349

418
439
442
455
465
4'16
484
499
504
510
528

480
49A
500
510
550

1.63

442
4 53
468
414
483
4 91
303
514
550

1103
1618
1863 231
1710 153
1661 206
2L22 302
2014 27
2042
I't 45 142
2 310
2245

lOlAL
ME/ìN
STD

18

I 425
1 58? t42
1897 4I
78't 1 51
t.838 131
19'Ì 4 99
2018 121
2I9r: 211
2494

i1

1.51 100 I
1. 91 100 3z,I't r00 31.82 100 41.65 100 3
1. 98 100 1
1. ?8 100 5I.64 100 I1.36 100 51.'t4 100 41.53 100 4

I

4'l2

4uo

1.65
I.',t1
1.86
1.76
1.63
t .6'7
1.58
r.62
1. s0

1848 309

100
100
100
100
100
100
1 0(l
100
100

:41.

418
436
443
456
465
41j
483
494
504
514
52'l
540

:41

2

1

1

4

4

3
2

2

I.'t6

l. 65

4 4't
456
468
4'1 3
483
490
502
510

110 3

7477
i /11
161 4

1?48
1863
I't't 7

2085
1956
218 5
t)aâ
2594

48

139
372
230
206
318
333
124

99
80

7"t 10 41
7't70
I"t 9'l
1788 158
195? L't 7
222t 55
2408 3?3
2355 62

I9

1.51
1. ?8
1. 98
t .'17
1.?3
L't6
1.58
1.73
1. 53
1.61
7 ,52
r. b5

483
28 .1

100
100
100
100
100
100
100
100
100
100
100
100

i8i, 2or4 282 r,8r

1.98 100
1.8? 100
1.?5 100
1.69 100
t,'t 4 100
1.89 100
1 .91 100
I .78 100

1895 333 1.68

MÏÈÏffi;
3

4

3

6
11

1

9

6
I

445
454
468
4't 4

483
49I
503
572
s50

1655
1633
1864
18 18
18 81
2080
2704
2249
2494

50

207
148

65

153
241
18?

486
21,.4

1.8?
1.75
L82
1. ?1
1.6?
1. ?6
1.66
1.6?
1.50

100
100
100
100
100
100
100
100
100

I963 251 1.?1



APPENDIX C

A representative sample of the interview guide used to interview
broad whitefish harvesters in the communities of luktoyaktuk, Inuvik,
Aklavik, Ft. MacPherson, Tsiigehtchic, and Ft. Good Hope. The guide

used for specific communities and groups may have differed from this one

because each community has had different experiences wit,h regards to
certain management issues, particularly commercial fishery development

and co-management.
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Appendix C1 . List of interviews that were conducted in 1992, when they were conducted, and who aüended.

Organization
lnteruiewed

Tuktoyaktuk HTC

F
@
ts

lnuvik HTC
lnuvik HTA

Aklavik HTC

Tsiiqehtchic Band 1

Aklavik HTA

Ft. McPherson HTA

Date of lnteruiew

Ft. Good Hope HTA

r

Joint Secretariat

August 31

August 29
October 22
October 21

FJMC

October 20

GNWT ED&T

September 29
Sept. 4-Oct. 14

The Tsiigehtchic HTA was not operating at the time of my visit.

DFO

October 5

Number of People
lnterviewed

September 21

Chair, Secretary + 4 members
President + Resource Person

August 28

President

September 2

3 Directors

September 16

Presidenl + 2 members
Chief + Band Manag

August 25

7 members

October 22

President + 5 members
Presidenl + 2 members

Harvest Study Coordinator
Executive Director
lnuvialuit Representative

er

Economic Dev. Officer
Fisheries Biologist



Àppendix C2

Question Guide For l¡lterviews
1) Subsistence Fishery

a) How long have you fished for broad whitefish?
b) Do you uEe gillnets? What eize? How are they set? (shallow, deep)

c) 9ühen and where do you fish? Are there severar runs or just
one?

d) How many nets would you set?

e) 9lhat would your average catch be per net?

f) How is the fish used? (for human consumption or dog food)

g) Hoe, is it processed? (hung, frozen, dried)

h) -Have you noticed any changes in the fishery since you started?
what kind?

i) Has your catch remained about the same over the last few years?
ff not why? Does this worry you?

j ) Have you noticed any changes in the slze (Iength, weight) of
broad whitefish over the years?

k) Are more or less people fishing for food these days? Could you
say how many?

I) Whar
any costs?

are the benefits of having a subsistence fishery? Are there

m) overall, how important is thie fishery to you? your community?

Note: 7) Rawson Academy report 7990, reported thax people in communixies
of Arctic Red Rjver and Ft. McPherson and Ft. cood nope-¡?) ú¡ere concerned.that they did noX have enough fish stored for the winter.

2 ) Lockhatt xested burbot, and broad whitefish tor contaminants afterhearing complaints trom communities about watery flesh in broad, whitefish
and deformed Tivers in burbot.

2) Commercial Fishery

a) Do you also fish commercially? When?

b) would you hire helpere? How many?

c) Approximately how many fish would you seII? Where would you seII
them?

d) How many other fishermen
comrnercially?

e) Why do you fish commercialì_y?

in your comrnunity woul_d f ish

fs it important to you?
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3) Resource Àllocation

a) Does the commercial fiehery take time away from your subsistence
fishery? Do you still have time to catch enough fish for your family?

b) Do you think a large scale export com¡nercial fishery could be
developed here? If this happened do you think more people would take up
fishing?
Do you think you would gtill have enough time to catch fish for your
family and friends?

c) Are you ar{Iare of the deve}opment of a com¡nercial fishery for
broad whitefish in Inuvik? What do you t.hink of this?

d) Do you think that a com¡nercial fishery for broad whitefish might
affect the success of your eubsistence fishery?

Note: 1) SuÞsistence fisheries are given priorixy over commerciaL
tisheries in the Nvl! and essenXiaTTy a77 of Canada since the SparÍow
decision.

2) Some scientists are concerned that an extensive commercial-
harvest may reduce population sízes and Limit opportunity to fish for food
in the future.

4) Otber llanagement Issues

a) Do you think there is a need for a manaqement plan for Mackenzie
River broad wfritetist¡? l{hat should it include?

Note:. Can a management plan be exclusively for broad whitefish, what about
the other fish caught in the same nets?

b) Who would be responsible for implementing it? ie) organizing the
monitoring programs and collection of data with which to formulat.e and
revise the plan.
(DFO, FJMC, Dene RRB or a combination)

c) Should there be a monitoring program? If so how often?

d) Was there a traditional management system in the past? Was it
effective? To what degree is it operating today?

e) Do you think it could continue to function effectively in the
future, given the changes that have occurred (settlement, wage employment,
etc. ) ?

f) fs traditional knowledge being act,ively passed on to younger
generations by parents, elders or community/school programs? How?

g) Do you think that traditional knowledge could be incorporated
into a broad wnitetistr management plan? In what way?

5) Co-matlagement

a) Is the co-management idea acceptable to you? Why? Why not?

b) Could you tell me about the co-management system set up under the
Iand claim agreement? Are you happy wit.h it, confident that it will work
better than what you had before? !Vhy?

c) Have you had opportunities to provide your ideas and input? How
often? Have they been accepted and acted upon?
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d) Do you think people in upstream and downstream communities shouldbe consulted when FJMC or anyone else makes decisions concerning broadwhitefish. How do you think thie could best be achieved? (via HTC's or
HTA'a(RRC), via FJMC and RRB's via a separate BD!{F management Bd.)

Note: rn xhte Gwich'in Land ctaim agreement there is: 7) reference to a
I'Iackenzie Basín regional resouÊces management board (wouLd xhis incTude
Inuvialuit? ¡; 2 ) reference to creation of management plans for migratory
specjes. (Government would consult. F.IHB, other management agencies anâ
users) .

6) Self-governnent

What woul-d you do differentty if you had more loca1 control? wiII
the co-management boards continue to exist? Ðo you think they will have
more decision-making power?
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APPENDIX D

Commercial harvest and sales data for the Ìower Mackenzie River

region, 1955 to 1993 (lables D1 to DB).
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Appendix D1a. Expoît arìd [oca[ conmercia[ harvest sates (k9) reported for the Lower i'lackenzie River, 1957'1974, by management area, circa
1976 <Fig.22). Source: Yaremchuk et at. (1989), untess otherxise noted. Values for lake rhitefish recorded in Yaremchuk et aL. (1989) may

incl.r¡de broad rhitefish; Corkurn ard I'lcCart (1981) reported similar values under the term Hhitefish and note thât most of these rere thought
to be broad whitefish. Atso, Corkr,rm arìd t'lccant (1981) repor.ted similar vatues (1 tb=.455 kg) to Yarenchuk et at. untess other¡{ise noted. A

smatt harvest of 13 kg of fish sp. Has reported for 1958 by Corkum ånd l,lcCsrt ('1981) but has not been inctuded in this tabte.

Yesr
Location species 1955 195ó 1957 '19ó0 19ó1 1962 1963 1961 19ó5 19éó 1972 1973 1974

llackenzie Detta
Area I Broad tthitefish

Area I I

Þ
@
oì

Area lll

Broad tJhitefish
Lake Hhi¡efish
Fish sp.'
TOTAL

Broad Hhitefish
Lske t¡hitefish
¡ nconnu
Northern Pike
Fish sp.
TOTAL

Broad uhitefish
Lake llhitefish
I nconnu
North6rn Pike
other'
TOTAL

Broad llhítefísh
Lake llhitefísh

Broad t'lh i tef i sh
Lake tlhitefisb-
tJhitef ish sp. ll
Northern Pike
Arctíc Char
0ther
Fish sp.
TOTAL

Area lV

ND1

ND

ND ND ND ND ND ND ND

ND ND ND I¡D ND }¿D ND

Area V

unkonnl o

308
302

I
62.

3,gll4
4,651

ND

ND I{D . ND

8,178

:
8,278

}¿D ND

488
1 ,611 4,028

1',ZTro Z',!170
8,736 12,835

}¿O ND ND ND

-ND
488

- 12,185t2

: : 
237,131

s,çgza s,õo¡a - 
^,5,982 17,190 237,6191+

ND

ND

ND . I{D

2
5,460'
5,460

- l¡D
g,o1o' 2g,1766

::
- 1,4117

9,010 29,587

ND ND ND

issa a,ioea
753 8,508

ND

ND ND ND

I¡D ND

ND

t,)c¿1s i.r^
- 101t

t,)so ito

ND ND



Appendix D1a. Continued.

Location Species

Ft. llcPhen$pn 
^îeâPeeI RiverrJ Eroad ¡Jhitefish ND

Lake tlhitefish
I nconnu
cisco sp.1ó
Fish Sp.
TOTAL

Ts i i gehtch i c1 
5 B.o"d t¡h i tef i sh ND

Lake !¡hitefish
I nconnu
Fish sp.
TOTAL

Tuktryaktuk 
^reoEskimo Broad llhitefish ND

(Husky¡ Lake Hhítefish
Lakesrr Lake tJhitefish &

Lake Trout
I nconnu
Lake Trout
TOTAL

Hotmes creekl9 Broad tJhitefish ND

Lake lJhitefish
I nconnu
0ther
TOTAL

Ft. cood Hoçg Ârea
I'lanue I Lake'' Broad tJh i tef i sh ND

Lake lJhítefish
TOTAL

sitidsi Lakel5 Lake lJhitefish & ND

Lake Trout
TOTAL

Year
1955 '.1956 1957 19ó0 19ó1 1962 1963 1964 1965 19ó6 1972 1973

Þ
@\¡

i,rou

1,606

ND

- 5,514
5,443 523

9óó

,,443 7,oo3

ND NDND

ND

ND

ND

ND

4,2;.-
4,?77t t

arr. 
"693 ''

ND

ND

ND

ND

ND

o,sit 'tc,zss

- rs,ggr20
6,511 35,136

ND

s,)u,

839
6,0ó3

ND

NDND:

1,M99

1,149

t,liz zz,¿zo s,azo
' /r08

1,712 22,634 15,876

ND

907
907

ND ND

1,149
1,119

ND

ND

ND



Appendix D1a. Continued.

Location Species

Other
Shingle
Pointl)

Paulipe
cove l)

Broad llhitefish
Lake tlhitefish

I nconnu
P. Herring
TOTAL

Broad llhitefish
Lake tJh i tef i sh

llhitefish sp.
P. Herning
Arctic Char
TOTAL

Lake tJhitefish
¡ nconnu
Northern Pi ke
Lake Trout
TOTAL

Year
19s5 1956 1957 19ó0 19ó1 1962 19ó3 19& 19ót 19éÉ 1972 1973 1974

Þ
co
@

Doto4ite
Lake ''

TOTAL

ND

ND

Br
La
La

tJh

In
ci
P.
No

Ar
La

road l.l

ake Uh

ake Hh

Lake
hitefi
nconnu
isco S

. Herr
orther
rctic

ND

Hhit
rhite
thite
, Tro
ish

rU

sp.
'ring
r1ñ P

Cha
rout

lJh

Hh

ke
efi
nnu
oS
etr
her
ic
tr

it
te
te
ro

ND

1e1
efi
efi
out

sp

fi
is
is
t
p.

lNo fi.¡ring occured or no data coLl.ected for this yean and location.t¡arvest lras not differentiated according to species. Corkun ênd l,lcCart (1981) reported vatues for mixed fish that coutd inctude broad
whitefish, l,ake *hitefish, inconnu, Iake herring, Iake trout, arctic char, grayting, northern pike, burbot, smelt, henring, sucker,

-[amprey, cod, arctic sote, starry ftounder and fourhorn scutpin.
laissett (1967), fish sates from subsistence harvest for Inuvik area.
lcorkum and Mccart (1981) reported data for t'mixedt¡ fish.>Bissett (19ó7) reported a sìmitar vatue for rhitefish sp. (9,0ó8 kg) fon the 19ó5 centraI detta fishery that covered fisheries management

area II and parts of areas l, III and IV (based on 1991 boundaries).
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Appendix D1a. Continued.

óThis vatu" is simitar to the strn of locat conrne¡cial eates for fish (sp.) (11,830 kg) ard the central, detta export colnnercial sates for
Hhitefish sp. (9,680 kg) reported in Bissett <196n. Bissettrs dâtÊ covered fisheries mânåEement areas l, ll, Ill, and lV (based on 1991

-boundaries).
{Bissett (96?), l,ocat fish sates frorn subsistence harvest for Akl,avik area.
lcorkum and McCãrt (1981), inctudes species othen than broad ¡hitefish, Lake whitefish, inconnu and northern pike.
lçorkr.rn and Mccârt (1981); reported a simitar totêl I'lâckenzie Detta harvest but atso incl,t¡ded this vatue for rrotheîrr fish sotd.
j:Unidentif ied llackenzie Detta Iocation.
lllncl,udes both take rhitefish arìd broad rhitefish.
lzThe vatue reported here is the difference beil¡een the total, ¡.hitefish sp. neported by Corkum and McCsrt (1981) and the sm of broad

.-whitefish and Lake whitefish reported for the Pee[ River by Yarenrchuk et al.. (1989).
]jei.r"tt ('1967r, reported a harväst of 7,068 kg of arctic cñar from Ptarmigan 8ay and 250 kg from Pautine Cove for a totat of 7,318 kg.
l4Th"." data resembtô data tisted for Area lV and coutd be dupticate, ¡{ith the targer vatue given for pike beins I dâta entry error.
.-Therefore these values Here not inctuded in the yearty tots[.
j?rhese aneÊs are not inctuded in the managenìent sîeas.
.iStnctudes Ieast cisco end arctic cisco.
,lÍgissett <1967), fish sal,es from subsistence harvest for Ft. l4cPherson.

,llsissett <1967r, fish saLes from subsistence harvest for Tsiigehtchic.
lftotmes creek enters the East Channel of the llackenzie River in físheries manâgement srea IV.
¿ucul.t"d fish reported in Bissett ('19ó7) and Conkun ând I'lccart (19S1). The sum of Lake whitefish from Yarerrchuk et at. (1989) and cutl'ed fish

^.from Bissett (i9ó7) match the data reponted as rhitefish in Corkun and f¡lcCart (1981).

Íleissett (1967), fish caught end purchased by RCMP detachment.
ZZBissett (1962)', sanptes irom Pauiine Cove and Ptarmigan 8ay reported by Bissett (19ó7) match the vatue recorded under unknown, therefore

^-this datâ Has not inctr.¡ded in the yearty total catcutation.
¿rsr.m of data from the above management ereas and fishing tocations.

P
@
\o



Appendix D1b. Export and local co¡nmercial harveet ealee (kg) reported for the Lower Mackenzie Rl-ver,
Ni,ti, 19?5-1983, by management area (1 1b=.455 kg). Source! 1975-1983 from Yaremchuk et al. (1989)
unleee otherwise ñoted. Local harvèst data for 1978-1989 erere recorded primarily by communlty and are
in Appendices D2 to D5. Va1ues for lake whlteflsh recorded in Yaremchuk et al. (199?),for !9751 7919
ana iggs may include broad whitefieh. The number of commercial fiehing liceneee eold in each
community can be found in Appendix D4 for 1982 to 1989.

Year
Locarion speciee 19?5 Lg761 Lg77 1978 lg7g2 IgTg 19803 1981 7982 1983

Area I

Area II

P
\o
c)

Broad Whitefleh ND4
Arctic Char
Lake Trout
TOlAL

Broad Whitefieh ND
Lake Whitefieh
Inconpu
Other'
TOTAI,

Broad Whitefish ND
Lake Whitefish
Inconnu
Arctic Char
TOTAL

Broad Whitefish ND
Inconnu
TOTAL

Broad l,Jhitefish ND
Other
TOTÀf,

Area III

Area IV

Area V

ND ND

ND ND

ND 705
683 638
- 181

1,388 819

4,2L3
910 5,504

rt32O
364

6,8O7 5,504

t,524
- 680
250

r,77 4 680

ND
2,37O
2,37O

ND
363
363

ND

ND

ND

ND

ND

t46

346
492

591

63

e-s+

2,293

55
r,494
3,842

ND

ND

ND

ND

ND

ND

ND

ND

76,773
4,923

434

22,t3O

:

357
357

ND

ND

ND ND

ND ND

ND ND

ND

ND

ND

ND



Appendix D1b. Continued.

Location Species

Unkownó Broad Whitefigh
Lake Whitefieþ
Whitefieh Sp.'
lnconnu
Arctic Char
Lake Trout
Other
Fish sp.
TOTÀL

Broad Whitefieh
Lake Whitefish
Inconnu
Arctlc Char
Other
TOTAL

Broad Whitefish
Lake Whitefish
Inconnu
TOTAf.

PeeI Riverl2

P
\o
F

r975

Tsiioeht-
chieË

ND

r9761 rg77 1978

rc,L_az

16 ,1628

ND

Tuktovuktuk
Area15

52,?

5238

ND

sitidgi Lake12

569

2,73O

t,i,gt

4 ,5969

t,2oL
L82

46
109
1s5

r,6932

910
546

7,456?

ND

ND

Year
rs7gz LgTg igeo3

Broad whitefieh
Lake l^rhitefish 10
Inconnu
Cisco Sp.
TOTAL 10

Broad Whitefish
Lake Whitefish
Lake g,rhitefish &

Lake Trout -
Lake Troub 97I
TOTAL 977

Broad lrhitefish ND
Lake Whitefish
lOlAL

ND
6, 185

- 91054
2,37O 2,39L

640 4,727
181
363
- 3,463

g,73g1org,6gsî1

ND ND ND

NoeII Lake12

ND ND ND

1981

ND

ND

L982

ND

23t374 ND
r22

347
816

54

zd,l-tz

ND
2,560

2,560

ND ND

-855 
ND t, tor?

455 57
1, 310 1,994

-:nu ND 
;i

-91s46 273

: ND nf.ND

1983

907

907

ND

ND

ND

ND

ND

73
73

119
119

i',r
34211

ND ND

ND ND

61
90

264
4s4
869

ND

ND

ND

360

360

NDND



Appendix D1b. Continued.

Location Species

ToTALl4 Broad Whitefish - 2,680 7,843 - 4t467 L6'834 23,374
Lake Whitefish 10 728 L,484 6,L84 660 5,013 122 2,560
Whitefish Sp. - 16'162 523 2'730 9'054
Inconnu - 46 tt570 2 '37O 2,65'7 434 347
Cleco Sp. 91
Arctic Char 97I I,406 683 638 6'22L 35'1 816
Lake Trout - - 73 181 619 454
Lake Whltefieh &

Lake Trout - - 9O7 264 360
other - 155 364 363 54
Fish Sp. 31463
Total -- 981 ]-6,L62 I'43O 7,745 L2'Ot7 9,736 27,232 23,356 24,773 2,920
Ll-cenee Numbersl5 - 74 57
# surveysl{- 25 58 - 71 - 28 34
I of salesr/ - 38 60

]Management area boundaries created, eee Fig. 22.
lcorkum and Mccart (1981), local eales only. Local ealee reported by Corkum and McCart (1981) for

1978 were less than those reported by Dahlke (unpubliehed report) found ln Appendlx 03. Aleo, the
management area boundaries reported in Corkum and McCart were only propoeed boundary areas. Data
reported as coming from management area V actually came from the Tuktoyaktuk Penl-nsula area and has
been recorded as such here.

3corkum and McCart (1981), Iocal sales only unless indlcated. Data túrere reported only ae number of
fish soLd. Reported values were based on the followlng conversion factore; herring or cieco = 1 lb
(.455 kg), all other fish = 4 lb (1.8 kg). Dahlke (unpubllehed report) reported a greater number of
fish sold in 1980 than did Corkum and McCart (1981) (Appendix D3). See footnote number 2 for

. information concerning fieheries management area V.
1¡¡o d.t. collected or áo sales occured for thle year and location.
flncludes northern pike, burbot, sucker sp. (mullet), and othere.
óFi"hino location wãs not indicatedTpri*"rílv broad whitefish but doee lnclude take whitefish.
lcorkum.ñd M.c^rt (198L), commercial harvest exported from the Mackenzie Delta.
9qorkum and McCart if9gfi, export and local saleã combined. Similar data is reported in Yaremchuk et
al. r19891.10rfr""à val-ies match those found in fisheries management areas I-V above, and could be dupticates.
Therefore, they have not been used to calculate the yearly total. The arctic char harvest was
added from Corkum and Mccart (1981) who reported a similar total Mackenzie Delta export harvest
(9,767 kg) .

ts
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r975 19761 Lg77 Lg78
Year

Lg7g2 tg7g 19803 1981 1982 1983



Appendix Dlb. Continued.
llcorkum and McCart (1981), comrnercial harveet exported from the Mackenzl-e Delta. Yaremchuk et at.
.^ (1989) reported eimilar valuee.
llttrese areas are not included in any of the above fleheriee management areag.
l3Tuktoyaktuk Harbour wae included iã tteherlee management area IV tn 1991. Areae on or near the
_.1uktóyaktuk Peninsula (eg. Eskimo (Hueky) Lakee and Ll,verpool Bay) are reported eeperately.
llsum of data from the above management areas and fLehing locatlona.
15Tot"l number of commercial flehlng llceneee eold for the above areas from Department of Fleheries
., and oceang (1992, 1993, 1994, and unpubllehed data).
l3l¡umber of eurveye returned.
lTNumber of eurvele returned ag a per cent of the total llceneee eold.
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Appendix D1c.
NWT,199O-1993
1993 and 1994)
Appendices D2
in Appendix DB

Location

Export and local conìmercial harvest sales (kS) reported for the Lower À4ackenzLe
, by management area (1 1b=.455 kg). source! Department of Fisheriee and oceane
. Local sales data for 1978-1989 r.rere recorded prJ.marily by community and are in
and D3. the number of commerclal fiehlng llcenses eold in each communJ-ty can be
for 1990 to 1993.

Year
speciee 1990 19911 Lgg2 1993

Area I

Area II

Area III

Area IVts
\o
È

Broad Whitefish Ns2 ND3 ND
TOlAL

Broad Whitefieh
Inconnu
TOTAL

Broad 9lhitefish
TOTAT.

Broad Whitefieh
TOTAL

Broad Whitefieh
Inconnu
TOTAL

Broad Whitefish
Inconnu
cisco sp.8
TOTAL

Broad Whitefish
fnconnu
Arctic Char
otherlo
TOTAL

Broad Whitefish
Lake Trout
TOTAL

Area V

Area VI5

Tuktçryuktuk
Arear

Peel River9

6,325
154

6,4794

ND

NS

460

460

NOó

690
54
40

784

15
18
75
5

113

77't
r773

318 ND

318

NS ND

sitidgi Lake9

ND

ss2
68

620

ND

NS

345
22s
570

NO

ND

ND

ND

ND

NO NO

RLver,
(1992b,

found

:^ 
ND

24

-ND
22
22

NS

48
48



Appendix D1c. Continued

Location Specles

Manuel Lake9 Broad Whitefish
Lake Trout
TOTAL

ToTALll Broad ?lhitefish 7,626 342 ND 8g7
Inconnu 226 - 293
Cisco Sp. 40
Arctic Char 75
Lake TrouL 277 22 48
Other 5 -
TOÎAL 8,189 364 7,239
License Numbersl2 s4 31 33 22
# surveys13.. 18 I o L2
t of salesra 33 26 0 55

]M.n.g.*.nt area boundaries changed, eee Flg. 24.
Ífisfr harvests were reported but no eales were made for thl-e year and location.
]no d.ta were reported for thie year and location.
loriginaf data eñeete usedi errole were found ln the Department of Fieherles and oceane 1992 report.
lManagement area vI created in 1987 and closed to flehing Aug. 1-31, L987-1992.
Itfris area hras not open to commercJ.at flshing.TTuktoyaktuk Harbour r¡ras included in fieheriée management area IV in 1991. Areas on or near the
oTuktoyaktuk Peninsula (eg. Eskimo (Husky) Lakee and Liverpool Bay) are reported seperately.
'Includeg least and arctic cisco.
f1fr""" areas are not included in any of the above management areae.
l?""V incl-ude herring, salmon, suck6r sp. (mullet), anã others.
l^Sum of data from the above management areag and fishing locations.12Tot"I number of commercial fishíng licenses eold for tñe above areaa: Department of Fieheries and

oceans (I992b, 1993, 7994, and 1995). See Appendix D8 for a break down of licenges eold by
communitv.

]3ruumber of "rrrr.ys returned.
l4Number of surveys returned as a per cent of the total licenees gold.

F
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Year
1990 19911 :-sg2

136
100
236

ND ND

1993

ND



Appendix D2. Commercial
sources: 1978-1981 from
and oceans (1991, 7992a,

Location Species

Aklavik Broad Whitefish
Lake Whitefish
Inconnu
cisco sc.2
other3 '
TOTAI
License Numbers4
No. surveys4
B of Sales

Broad Whitefish
Lake Whitefish
Inconnu
Other
TOTAL
Licenee Numbere
No. Surveys
t of Sales

Broad Whitefish
Lake Whitefish
Inconnu
Cisco Sp.
P. Herring
TOTAL
License Numbers
No. Surveys
* of Sales

Iicense holders reported gales (# ftsh) for coregonld epecles, by communJ.ty.
Dahlke (unpubliehed report), and 1982 to 1989 from the Department of Flsheries
I992b, and unpubliehed dat,a).

Year
LsTs 19?9 19Bo 1981 1982 19g3 1984 198s 1986 198?1 1988 1989

P
\o
Ot

Inuvik

660
110

25

Tuktoy-
uktuk

16s
960

ND5 405
15
30

55
s05

1,130 191
150 250
50 45

620 780
1r 950 r,266

27
7

33

5 r 071 3,933
L,4L9 65

300 39
48 549

6r838 4r586
35
11
31

7L 2s
-7
74 74

100
185 46

4
1

2s

:"

313

ND 969
30

140

1, 139

2I7 sO2

ss 20

it, ioo
1,007 622

20 L7
13 ls
65 88

1, 545 1, 550
- 750

8-
65 1s0

1r618 2,45O
23 33
13 33
57 100

515
Nsó ND 50

32

200
282

41s 47s 250

20 60 s0
50

100 70 L4
s8s 60s 3r4
19 19 13
16777
84 89 54

44L 395 r,445
9-830

100 10 ls
9 85 1s0

559 49O 2,440
24 16 27
18512
75 31 57

50 50 NS

40
- 100

90 150
TLOs
6104

86 100 80

340 320

175 50

ãno 7s
755 445
11 19
11 t2

100 63

850 2,850
160 1,060
103

130 L,020
1, 150 4 t933

16 32
109
63 28

- 75

-15
800 1,000

800 1,090
22
T2

s0 100

5ls
6L4
35

s0 36



Appendix D2. Continued.

Location Speciee

Tsiigeht- Broad Whitefish
chic Lake Whitefish

Inconnu
Cieco
Other
TOTAL
License Num.berg
No. SurveYs
I of Salee

Ft. Broad Whitefish
McPherson Lake Whitefish

H
\o
\¡

1978 1979 1980

275
700

990

Inconnu
Cieco Sp.
Other
TOTAL
License Numbers
No. Surveye
t of Sales

Broad Whitefish
License Numbers
No. Surveys
I of Sales

Ft. Good
Hope

ND 97O
3so

25

55
1, 400

TOTALB Broad Whitefish 1,248 ND 2r694
Lake Whitefish 810 395
Inconnu 40 237
Cisco SP.
P. Herring - 200
other 165 377
TOTAL 2,263 3,903
License Numbers
No. Surveys 25 7l
B of Sales -

1981 L982

957 1,106
300 2s4
49 r23

- I79
1r306 L,662

7
5

7t

392 24

8s 50

::
477 74

7
4

57

ND NF7

ND ND 
:oo

10

267
577

Year
1983 1984 198s 1986

100 400
200 75
-50
1s0

s0
500 s25

26
25

100 83

540 NS
50

50

ãno
86
32

38 33

NF ND

]u.tr.g.m"nt area boundaries changed, see Fig. 23.
¿Tncludes least cisco and arctic cisco.

NS ND ND

190 600 s1s
1s0 110 sso

:oo luo

348 1,OLO r,2L5
68''t
487

67 100 100

:to 
Ns 

loo

10 100
439
437

100 100 78

ND NF NF

198?1 1988 1989

7,621 5,279 2,4O2 2,452
1,869 576 25O 825

498 271 68 8s
200

100
668 1,508 850 25O

70,756 7,634 3,77O 3t612
- 74 57 77
-283460
-386080

550 250

50

:_
600 zso

74
24

29 100

764 ND
65
84

100
1, 013

63
40

670
NF NF

00011
-00-
-00-

1,106 L,52O 2,3IO
1s9 110 1,380
168 3'70 2Ls
s0 100

109 15s 164
r,592^2,255 4,Or9

62v 56 55
48 43 37
77 't'7 6'7

2t504 3r495
225 t,O6O
319 68
800 1,000

470 1, 095
4,318 6,718

42 60
28 27
67 4s



Appendix D2. Continued.

3Includes arctic char, salmon sp., northern pike, burbot (loche), eucker ep.
grayling, flounder ep., sculpi-n ep., rock cod and tom cod.
lsourceiDFo economice branch for 1982 to present.
?¡¡o a"t^ reported for this year and locatlon.
lrish harvest reported but no salee made.
fno "om "rcial fiehing occured for thl"s year and locatton.
9Sum of data from Aklávik, InuvJ-k, Tuktoyuktuk, lellgehtchic, Ft. McPherson,
9one licenee eold. for the communJ-ty ldenltfted ae l{ackenzie Delta.

H
\o
@

, lake trout, arctic

and Ft. cood Hope.



Appendix 03. Conmerciat ticense hoLders reported sal.es (kg) for coregonìd species and totst sates (att species) by Cormunity. Data fron
Appendíx D2 has been converted to kitograrns using the fottoning conversion fâctors; broad xhitefish 2.3 kg, lake whÍtefish 1.3 kg, inconnu
4.5 kg, cisco sp. and pacific herring 0.4 kg, ârctic char 1.3 kg, northern pike 2.3 kg, burbot 3.0 kg, sucker sp. 1.0 kg, chun satmon 3.0 kg,
Lake trout 4.0 kg (Departnent of Fisheríes arìd Oceans 1991), ând a mean vatue of 1.4 kg for arctic grayl,ing (Scott and Crossman 1923).

Locstion species 1s78 1979 1980 1981 1g8? 1983 19å;tt 1985 1986 19871 1988 1989

Akl.avik Broad lJhitefish
Lake llhitefish
I nconnu
Ci scorsp. ¿

Other-
TOTAL

License Nr¡nbers4
No. surveysa
% of Sates

lnuvik Eroadt,hitefish
Lake llhitefish
I nconnu
0ther
TOTAL
License Nurnbers
No. Surveys
% of Sates

Tuktoy- Broad tJhítefish
uktuk Lake tlhítefish

I nconnu
Cisco Sp.
P. Herring
TOTAL

License Nr¡mbers
No. surveys
7. of Sates

Tsi igeht- Broad lJhitefish
chic Lake tlhitefish

I nconnu
Cisco Sp.
0ther
TOTAL

License Numbers
No. Sunveys
% of Sa(es

H
\o
\o

'1 ,518 ND5 %2 2,5gg
143 20 195

],, ltt 1r,
318 178 1,024

2,092 1,265 4,013

lro

720

439 499 1,155 955
325
203 248 90 90

-20
1,18ó 956 130 300
2,153 'l ,703 1,375 1,3ó5

21 20 17 19
713151ó

33 65 88 84

ND 2,229 11,663 9,046 3,554 3,565 1,014 909 3,3?4 1,955 ó,555
39 1,845 85 - 975 12 - I,079 208 1,378

ó30 1,350 176 36 - 450 15 68 45 14
- 16? 815 260 394 36 340 600 520 2,352

2,898 15,0?0 10,122 3.850 4,934 1,512 1,?94 5,071 2,728 10,299
35 23 33 24 16 21 16 32
11133318512109
31 s7 100 75 31 57 63 28

Nsó ND I 15

111

1,093 575

?'o ?"
91 42

1,454 &2
19 13
177
89 51

163 58-9
63 63

10
266 130

4
I

25

633 ND 2,231 2,201
910 t+r5 390
ó8 1 13 ?21

-178-
1,611 2,977 2,812

80
339

782

788

Zuz
2,22?

11

11

100

736

1,,
ç8

I ,059
19
12
63

23

23 ó8
614
35

50 36

2,544 230 920
330 260 98
554 - 225
- 150
270 150

3,698 790 1,243
726
525

71 100 83

ó8

115

180

295
7
6

86

437
195

.36

668
6
1

67

Itu Ns

40

ìuu
10 5

104
100 80

- 'tT\

-ó8
320 400

320 641
22
12

50 100

1,380 1,185
143 715

1,350 675

2,873 2,575
87
87

100 100

1,26' 5_75

?,, :

1,490 575
74
24

29 100



Appendix D3. Continued.

Location Species

Ft. Broad llhitefish
McPherson Lake t,hitef ish

I nconnu
Cisco Sp.
0ther
TOTAL

License Nwbers
No. Surveys
% of Sates

Ft. Good Broad lJhitefish
Hope License Ntrnbers

No. Surveys
% of Sates

1978 1979 1980 't981

l\)oo

Lake l.,h ì tef i sh 1 ,053 514 2,430 749 325 I ,073 207 1|4S 1 ,794 293 1 ,S7BInconnu 181 1,067 2,242 1,221 307 383 756 1,665 968 1,436 307
Cisco Sp. 170 - 20 40 - 320 400
P. Herring - 80 40
other 318 822 1,18ó 2,271 1,3æ 524 336 431 612 1,302 2,450IoTAL 1,123 8,680 23,426 16,383 7,693 7,620 3,9ó3^ 5,776 9,719 9,110 12,574
License Nunbers 74 57 n 62' 56 55 12 óO
No. surveys 25 58 71 - 28 33 ó0 48 13 37 ZB ZT
% of Sates 38 60 80 n n 67 67 45

1

;Management area boundaries changed, see Fí9.23.
ilnctudes teast cisco and arctic cisco.
'lnc.tudes ârctic char, saImon sp., northern pike, burbot (toche), sucker sp., Iake trout, arctic grayling, ftounder sp.,
,cod and tom cod.
lsource:DF0 Econonics Branch for 1982 to present and Corkr.¡rn and tlccart (1981) for.1978 to 1980.
iNo data are avaitabte. However, Appendix D1b contains [oca[ sates for 1979 reported by Corkum ênd lilcçart (1981).
lFish harvest reponted but no sates were made.

lNo conrnerciaL fishing occurred for this year and tocation.
lsum of data frorn Aktavík, Inuvik, Tuktoyuktuk, Tsiigehtchic, Ft. llcPherson, and Ft. cood Hope.
'One Iicense sotd for the conmunity identified as Hsckenzie Detta.

ND ND 
:OO

46ô
1,201

:or -s5

:" ?,,

1,285 280
7
4

57

Year
1982 1983 1984 1985 198ó 19871 1988 1989

NS

1,242
65

20

t,izt
I
3

38

ND NF7 NF

NS 23

23
643
243

33 100 100

ND ND NF

110
00
00

NS
Iro

)to
9
7

78

NF

1,757
85

1rt
130

2,350
6
4

67

NF

3
0
0

NF

scutpin sp., rock



Appendix D4. Cormercial ticense hol,ders reportd catch (# fish) for coregonld species and totat catch (atI species) by cørnunity. Sources:
1978-1981 from Dahtke (unpr-rbl.ished report), 1982-'1989 from Dept. of Fisheries and Oceans (1991 , 1Ð2a, and unpubtished data). I'lost of this
catch ras used for subsistence purposes, only a smatl. fraction ttas sotd locatty, see Appendices D2 and D3 for the amount sotd.

Location species 19781 ßtg 1980 198i lgf¡z tçal"tttç84 't985 ß86 19872 1988 1989

AkLavik Broad llhitefish 4,200 5,ó85 8,218 8,869 1,150 1,851
Lake llhitefish 2,260 4,567 4,2?8 3,939 ó50 1,102
Inconnu, 1,085 1,?38 1,338 1,344 710 620
cisco sp.' 800 ó,000 13,963 7,925 - 500
P. Heçring 3,000 8,300
othera 1 ,329 6,700 10,134 5,81ó 2,596 4,907
ToTAL . 9,674 21,190 37,881 27,893 8,10ó 17,280
License Nunbers' 21 20
No. Surveys) 7 13

% of Sates 33 ó5

No
P

lnuvik Enoad lJhitefish 1,951 13,840 9,387 10,948 7,953 6,394 14,964 5,953 2,330 3,130 5,375 6,712
Lâke tlhitefish 2,910 13,650 6,151 6,355 4,915 6,976 9,262 4,075 1,ó50 4,ru 7,495 2,980
Inconnu 162 2,188 2,077 1,046 1,240 1,231 1,991 934 185 542 65 413
Cisco Sp. 500 2,168 '1,911 58ó 1 6 200 2? 900
P. Herring ' 2?0 300
other 853 6,211 4,994 1,813 2,826 4,032 4,508 2,505 811 940 3,101 2,692
TOTAL 6,376 38,060 24,520 ?0,748 16,935 18,859 31 ,2?5 13,467 5,00ó 9,406 17,536 12,797
License Numbers 35 23 33 24 16 21 16 3?
No. Surveys 11 13 33 18 5 12 10 9
7. of SaLes 31 57 100 75 31 57 ó3 ?8

luktoy'
uktuk

Broad tJhítef ish ó85 NDó 1,470 3,1'13 25 595
Lake uhitefish 735 2?5 286 7 300
Inconnu 195 3ó0 551 11 60
Cisco Sp. 20
P. Herring 3,300 3,850 1,671 ' 1,415
otheî 2, 62 130 ' 226
TOTAL 5,210 5,967 8,754 46 2,616
License Numbers 4 6
No. Surveys 1 3

% of Sates 25 50

3,237 1,985 8,2æ 5,617 4,654 2,909
1,296 2,377 3,623 3,539 2,738 2,209

482 46 991 n5 1,052 2,360
- 1,075 - 1,000 100 900

1 ,325 - 8,578 115 700 15

1 ,733 3,527 3,379 1 ,397 5 ,111 5 ,593
8,073 1?,130 24,839 12,463 14,3æ 13,986

17 19 19 13 11 19

15161771112
88 84 89 54 100 63

5,740 900 2,812 682 70 900
1,140 90 359 189

150 285 455 19 1 20
1,055 2,ooo 3,45' 532 9oo 1,800
1,81 1 150 1 ,100 1? 850

71 18 155 118 - 2

9,967 3,473 8,36ó 1,582 971 3,572
15 7 10 5 2 2

5 6 10 4 1 2

3ó 8ó 100 80 50 100



Appendix 04. Continued.

Location Species

Tsiigeht- Broad tJhitefísh 500 1,500 3,700 5,987
chic. Lake Hhitefish 900 75 1,6?0 5,115

tnconnu 65 210 1,077 1,380
cisco 100 ' 350 90
P. Herring
other 257 1 10 1 ,201 1 ,U+9TOTAL 1,8?? 1,895 7,918 14,221
License Nwbers
No. Surveys
% of Sates

Ft. Broad uhitefish
I'lcPherson Lake l,hi tef ish

ß781 ß79 19Bo

I nconnu
Cisco SP.
P. Herring
0ther
ÏOTAL
License Nrmbers
No. Surveys
% of Sates

Ft. Good Broad llhitefish 1B

Hope Lake tJhitefish -

lnconnu B0
cisco Sp. 275
Other 3
TOTAL 376
License Nunbers
No. Sunveys
% of Sates

No
N)

Yeâr
1981 1982 1983 19&

2,343
585
323

1

104
3,656

7
5

71

2,220 2,937 1,402
2,950 6,100 765

2r0 648 490
r,000 ?ro 1,210

2,380 3,388 1,900
8,800 13,293 5,767

700
600

75
300

ó0
1,735

2
2

100

loTALg Broad tlhitefish
Lake tlhitefish
I nconnu
Cisco Sp.
P. Herring
0ther
TOTAL
License Numbers
No. surveys
% of Sales

1,807
470
360

50

1985 198ó

900 5,110 3,727 1,700 1,700
550 5,953 7,450 2,500 3,400
185 2,025 1,040 1,400 980
3oo-t-z- zsot ßi( - ß07
334 1,455 575 1,400 305

2,269 14,793 12,897 7,000 6,545
68774
48724

67 100 100 29 100

1,075 2oo 3,850 911 ND

2,550 3,000 6,950 305
300 200 520 337
20 - 13-

3oor 5or
1,860 200 3,368 427
5,805 3,600 14,988 2,046

43963
43740

100 100 78 67 0

350
3,037

6
5

83

636
285

:oo

1,728
?,989

6
2

33

ND

400 4,100
55? 100
375 215- z 100
700'
11? 1,095

2,139 5,ó10
78
43

57 38

I¡F8 NFNO

ßB/- 1eB8 1e8e

ND

7,351 23,21' 25,712 30,319 11 ,871 13,640 26,384
ó,805 21 ,?12 18,3?4 16,460 6,709 9,078 12,453
1,887 3,886 5,500 4,811 2,662 ?,201 3,323
1,675 9,168 16,414 9,811 2 926 1,305
3,300 - 3,850 4,674 3,700 9,935 3,436
2,467 15,404 19,779 11,308 5,938 10,320 8,390

23,188 72,9-t 5 89,609 77,383 30,881OU,rgl55,?91

58 : 33:åÉ3

ND

0011
00
00

ND NF NF

13,813 18,750 17,006 1?,713 1?,221
9,642 14,585 22,900 13,038 8,589
?,170 3,85ó 2,916 3,455 3,m
3,395 3,455 1 ,r54 1,913 2,700

150 9,928 532 750 1,025
8,271 6,030 6,428 10,072 8,592

37,414.16,604 51,336 41,941 36,900
62tv 56 55 1? ó0
48 43 37 28 27
77 77 67 67 4'

NF NF



Appendix D/+. Continued.
'l

,lnctudes domestic Iicense questionsire dats.
iManagement area boundanies changed, see Fig. 23.
jlncl.udes least cisco and arctic cisco.rlnctudes sîctic char, satrrcn sp., northern pike, bunbot (toche), sucker sp., l,ake ttout, arctic grsyting, ftounder sp., scul,pin sp., rock
.cod and tom cod.
fSource:DFO economics branch for' 1982 to present.
lUo Oata cotlected for this year and tocation.
'Pacific herring are not found in the rivers and chsnnets nesr the conmunities of Ft. ¡lcPherson or Tsiígehtchic. Therefore this harvest may

obe cisco sp. because herring is a [oca[ coflnon name fon teast and arctic clsco.
luo conmercial. fishing occured for this year and location.
if,um of data from Aktavik, Inuvik, Tuktoyuktuk, Tsiigehtchic, Ft. ilcPherson, and Ft. Good Hope.
'"One Iicense sotd for' the corrnlnity identifíed as llackenzie Dette.

N)o
UJ



Appendix D5. Cormercial Iicense hotders reported catch (kg) for coregonid species ând totst catch (atl species) by Cofirrunity. Data from
Appendix D4 have been converted to kitograms using the fottowing conversion factors; broad trhitefish 2.3 kg, lake xhitefish 1.3 kg, inconnu
4.5 k9, cisco sp. and pacific herring 0.4 kg, arctic char 1.3 kg, noîthern pike 2.3 kg, burbot 3.0 kg, sucker sp. 1.0 kg, chr,¡n satmon 3.0 k9,
lake trout 4.0 kg (Department of Fisheries and Oceans 1991), and I mean vatue of 1.4 kg for arctic grayting (Scott snd Cl.ossrnsn 19Zi). I'tost
of this catch ras used for subsistence purposes, onty a smatt fraction was sotd locatty, see Appendix D2 snd D3 for the amount sotd.

Location Species 19781 ß7g 1980 19s't 1982 tça¡ 
Y"tfç84 

1985 198ó lggzz i9B8 1989

Akl.avik Broad uhitefish 9,660
Lake uhitefish 2,938
Inconnu a 4,883
Cisco Sp.' 320
P. Heîring
othera 2,830
ToTAL .20,631
License lltnùers'
No. surveys)
% of Sales

lnuvik Broad llhitefish 4,487
Lake llhitefish 3,783
Inconnu 729
Cisco Sp. 200
P. Herring
Other 2,291
ToTAL 11,190
License Numbers
No. Surveys
% of Sales

luktoy- Bnoad Uhitefish 1,576
uktuk Lake tJhitefish 95ó

Inconnu 2,228
Cisco Sp.
P. Herring 1,320
Other 65
TOTAL 6,145
License Nurdærs
No. Surveys
7" of Sates

t\)o
,s

13,078 18,901
5,937 5,496
,,571 6,021
2,400 5,585

13,405 ?2,1?8
40,19't 58,43'l

20,399 2,645 4,257
5,1?1 845 1,433
ó,048 3,195 2,790
3,170 - 200- 1,200 3,320

12,837 5,18ó 9,509
47 ,575 13,071 21 ,50921 20

713
33 65

25,180 18,292 14,706
8,26? 6,390 9,0ó9
4 ,707 5, 580 5 ,5402341?

88
4,657 5,461 10,263

13,040 35,724 39,668
35 23
11 13
31 57

7,160 58 I ,369372 9 390
2,480 63 270

B

1,870 - 566
?95 - 85ó

12,177 130 3,459
46
13

25 50

31,832 21,590
17,745 7 ,996
9,816 9,347

867 764

11 ,980 1?,931
75,270 52,628

NDó 3,381
293

1 , _6-?0

1 , 5/+0

18ó
7,020

7,445 11,46
1,695 3,090
2,169 ?,097

- 430
530

3,710 8,400
15,539 25,483

17 19
15 1ó
88 84

34,417 13,692
12,041 5,298
8,960 1,203

80
1?0

12,2?9 6,455
67 ,847 29,U+8

33 ?4
33 18

100 75

13,202 2,070
1,182 117

675 1,283
122 800
724 ó0
110 108

16,615 1,438
15 7
5ó

36 8ó

19,016 12,919 10,704 6,691
4,710 4,601 3,559 2,972
4,460 3,578 4,734 10,620

- 400 40 3ó0
3,431 46 280 6
7,970 259 12,745 14,155

39,587 ?1 ,803 32,062 34,704
19 13 11 19
1771112
89 54 100 ó3

5,359 7,199 1?,363 15,438
2,145 6,204 9,744 3,874

833 2,439 2,993 1,859-93ó0
2,568 2,572 8,553 7,?11

10,905 18,423 34,013 28,392
16 21 1ó 32
5 12 10 9

3'l 57 63 28

6,537 1,569 161 ?,070
167 246

2,048 8ó 5 90
1,382 ?13 360 720

440 5 - 340
348 330 - 5

11,222 2,449 526 3,22'
105?2
10 4 1 2

100 80 50 100



Appendix 05. Continued.

Location Species 19781 ß7g

Tsi igeht- Broad l,lhitef ish
chic Lake tJhitefish

I nconnu
Cisco Sp.
P. Herring
Other
TOTAL

License NurËers
No. Surveys
% of Sates

Ft. Broad llhitefish
l''lcPherson Lake tJh i tef i sh

I nconnu
Cisco Sp.
P. Herning
0ther
lOTAL
License Nurùers
No. Sunveys
% of Sates

Ft. Good Brosd uhitefish
Hope Lake tJh i tef i sh

I ncortnu
Cisco Sp.
0ther
TOTAL

L i cerrse Numbers
No. Surveys
% of Sates

1,150 3,150
1,170 98

293 945
ltO

494 2t+3

3,147 1,736

t\)o(¡

1980

8, 510 13 ,770
2,',106 6,650
4,U7 6,210

140 36

2,802 3,657
18,405 30,3?3

1981 1982

ND 5,10ó
3,935
1,125

400

3,760
14,226

5,389 1,ó10
761 780

1,454 338
1 120

676 1ó0
8,281 3,009

72
52

71 100

9?0 9,430
718 130

1,ó88 9ó8
40

28or
307 2,7æ

3,913 13,336
78
43

57 38

NF8 NF

Yes r
1983 1984 1985

6,755 3,225
7,930 995
2,916 ?,205

88 484

7,016 3,2U
24,705 10,193

rOTAL

4,156 ?,070 11 ,753 9,57? 3,910 3,910
611 715 7,739 9,685 3,250 4,420

1,6?0 833 9,113 4,ó80 ó,300 4,410
20120-:

1oo' e7 - 6t7
939 500 3,040 1,3ó1 3,6ó5 750

7,346 4,238 3',1 ,715 21 ,340 17,1?5 13,554
668774
548724

83 67 100 100 29 100

1,163 2,473 460 8,855 2,102 ND

371 3,315 3,900 9,035 397
1,530 'l ,350 900 ?,340 1 ,517-8r5t

- 120' 20'
4,6& 3,738 430 4,851 798
8,030 10,884 5,690 25,201 4,939

6439ó3
243740

33 100 100 78 67 0

ND

3ó0
110

7
518

Eroad l.Jh i tef i sh
Lake tJh í tef i sh
I ncorìnu
Cisco sp.
P. Hr:rr ing
0theF
TOTAI-
License Numbens
No. Surveys
% of Sates

198ó ßBT2 1988 t9B9

ND

16,914
8,847
8,493

670
1 ,320
5,687

11 ,931

25

ND

53,466 59,137 69,734 27,304 31,372 60,683 31,771 43,125 39,114 29,240 29,10g
27,615 23,8?1 21 ,400 8,723 11 ,802 16,190 12,535 18,961 29,771 16,950 11,166
17,t87 21 ,751 21,ó50 11,990 9,906 14,954 9,766 17,354 13,123 15,519 16,979
3,667 6,577 3,924 ? 370 522 1,358 1,382 622 765 1,080- 1,540 1,870 1,480 3,974 1,374 ó0 3,971 ?13 300 410

32,388 45,363 24,730 11 ,630 23,556 21 ,654 19,201 14,316 9,373 25,761 22,121
13t,, 623 1 61, 1Be 1 43, 308 u,,' 

|ro 
uo, o3g 1 15,377' o, tïl, 

orc,, tz 
or, r:l tt,rî7 ro, tl,s

: 38 :å 33 
'? 

+1, Zi 2? îl

0011
00
00

t¿D ND ¡lF ¡¡F NF NF



Appendix D5. Continued.

llncLudes domestíc ticense questionsire dats'
lMrn.g*"nt area boundaries changed, see Fig' 23'

ilnlH:::;:ìi.t5::,t*,il:t]!.:tiil;n.." pike, burbot (roche), sucker sp., rake mout, arctic sravLíns, rrounder sp., scurpin sp', rock

-cod and tom cod.
ìsource:DF0 Economics Branch for 1982 to present'
9Ho d.t" cottected for this year and tocation'
/pacific her.ring are not found in the rivers ånd channets neâr the conm.¡nities of Ft. l'lcPherson or Tsiigehtchic' Therefore this hârvest m8y

^be cisco sp. because herring is a Locat coflnon name for tesst årìd aîctic cisco'
9xã .o,n*..ìtt fishing occurred for this year and location'
?il'# ä;;"i.;";ki;"ii, 

-¡nruir, 
Tuktoyuktuk, Tsi ieehtchic,- Ft. I'lcPherson, and Ft' Good HoPe'

1Oone Iicense sotd for the coÍrrunity identified 8s l,lackenzie Detta.

l\)o
Ot



Appendix
1993, by
1994, and
Appendix

Location

06. Commercial licenee
management area (1 1b=.
1995). The number of

D8.

Speciee

Area I

Area II

l\)o{

Broad Whit,efieh
Lake Whitefish
Inconnu
cieco sp.3
Northern Pike
TOTAf.

Broad !.thitefish
Lake Whitefieh
Inconnu
P. Herring
Northern Pike
Burbot
othe15
TOTAL

Broad Whitefish
Nort,hern Pike
Burbot
lOTAL

Broad Whitefish
Inconnu
TOTAL

Broad Whitefish
Lake Whitefish
Inconnu
Burbot
NorÈhern Pike
other
TOTAL

holdere reported catch (kg)
455 kg). Source: DePartment
commercial flehing licensee

Year ,
1990 1991r 1992 1993

Area III

3,r44
832

1r066
lr44O

448
6,g3O4

6,776
789
469

2
257
10s
10

8, 4O8ó

ND

Area IV

Areâ V

ND2

for the Lower I'fackenzLe River, N?ilT, 1990-
of Fleheriee and oceans (1992b, L993'

eold ln each community can be found in

ND

7" ND

45
15

827

3,122 ND
828

92
4,O42

ND

Area vr7

3,L28
73

545

283
600
23

4,652

ND

23
23
46

1, 150

22s

L,4356

NO8

ND ND

ND

460

460

2, 300
871
720

90
230

60
4,277

NO

ND

NO NO



Appendix D6. Continued.

Location Species

Tuktovuktuk Broad Whitefieh 803
Area9 Lake whitefieh 363

Inconnu 58
Cieco Sp. 94
TOTA]- 1, 318

unkownlo

l\)o
co

Broad Whitefish 373
Lake Whitefleh 130
Inconnu 225
Cisco Sp. I
Arctic Char 5
Northern Pike 115
Burbot 90
Other 11.
TOTAI 9576

Broad Whitefish !'2L8
Lake Whitefish 30
Inconnu 500
Arctic Char 25O
Lake Trout 3
Northern Pike 496
Burbot 623
other 176
TOÎAL 3,2966

Broad l^?hiÈefish 136
Lake Whitefish
Inconnu
Lake Trout I82
other
TOTAL 3186

Peel Riverll

Year
1990 19911 7ss2

ND ND

sitidgi Lake11

1993

ND ND

ND

sam McRae Broad Whitefieh
Lake11 Lake whitefish

Lake Trout
Northern Pike
lOTAL

ND

8O2 ND

Jo,

299

itn

2 ,3OO
650

1ro

230
300

22
3,952

58
39

60
3

160

ND2

64
13
79

ND ND



Appendix 06. Continued.

Location SPecies

Manuel Lake11 Broad Whitefish
Lake Whitefish
Lake Trout
TOTAL

ToTALlz Broad Whitefieh 13,761 4,69L ND 8,246
Lake Whitefieh 21744 - 1'633
Inconnu 2'566 - IrTLs
P. Herring 2 -
Cieco Sp. L,542
Arctic Char 255
Lake Trout 349 299 60
Northern Pike L'329 45 743
Burbot 878 15 990
other L97 92O 108
lOlAL .- 23,023 5,970 13' 495
License NumbersrJ 54 31 33 22
f surveys14.. 18 I o L2
I of Salesr) 33 26 0 55

lManaqement area boundaries changed, see Fig. 24.
2¡¡o dáta collected or no eales occured for thie year and location.
3Ineludes least and arctic cisco.
lincfuaee data reported from Aklavlk Area (680 15'w 135oN) which falls withln Area r boundaries.
5¡{ay include herring, salmon, sucker sp. (mullet), and othere.
ópul" are from the óriginal data eheetè, errors were found in the Department of Fieherl-es and oceans

1992 report.
TManaqement area VI created in L987 and cloged to fishing Aug. 1 - 31' 7987-1'992.
ltf,is area was not opened to commercial fishing.
9Tuktoyaktuk Harbour was included in management area IV in 1991. Areas on or near the Tuktoyaktuk
.^eeninãula (eg. Eskimo (Husky) Lakes and Liverpool Bay) are reported seperately.
ruFishino location e¡as not indicated.
l]tfr""" área" are not included ln any of the above management areas.
13S"* of data from the above management areas and flehlng locatJ"one.
13i"f"i-""m¡er or commercial fishíng Iicenses sold for tñe above areas: Department of Flsheries and

,, oceans (1992, 1993, L994\
llNumber of eurveys returned.
l5Number of survels returned as a per cent of the total licenses so1d.

t\)o
\o

Year
1990 Lggrl Lgg2

136

100
236

ND ND

1993

ND



Appendix D7. Ummarmiut Development Corporation Exploratory Fiehery harveet data (rd kgs) fromDepartment of Fisheries and oceane.(L992a, 1992b,1??9, Lgg|, ana isSs¡. Flsh weie maí¡.åtea by theFreshwater Fish Marketing corporation for 1989 to Lgg2 and by the Uummårmiut Development coipoiationin 1993.

Specl-es

Broad !,lhltefish
Lake Whitefish
Inconnu
Northern Pike

Total

¡\)
Fo

Appendix D8. Commercial fiehing licenses sold, by communit,y.
Oceans 1992b, 1993, 7994, and 1995.

Year
Community 1990 1991 1992 1993

1989 1990

5 ,78I 13, 101 Lg ,234
6,47 I

474 r,O42 2 rrg7
r,66L 7,I94 9,757

Aklavik
Inuvik
Tuktoyuktuk
Tsiigehtchic
Ft. McPherson
Ft. cood Hope
Holman

L4,387 27,327 30r179 30,963 12tg45

Year
199 1 L992

TOlAL

17 1797 LI,g21

9r086 !rt24
2,760

0
48

0
5
1
0
2

1993

I
11

2
10

0
0
0

56

0
31

0
2
o
0
2

31

2
15

2
2
0
1
0

2tr

Source: Department of Fieheries and

22



ÃPPENDIX E

Subsistence harvest and domestic licence harvest data for the

Iower Mackenzie River region, 1960 to L993 (Tables EJ_ to E6).

21].



Appendix E1. Estimates of subsistence fish harvests L96o-l-975, data
from Corkum and McCart (1981) vras confirmed and expanded upon, (1 lb
.455 ks) .

Year
1960-61 L )

2)

]-967-62 1)
2l

3)
4l

s)

r_963 1)

2)

3)

4l

s)

Location Harvest (kq)
Mackenzíe Delta

(excluding Tuktoyuktuk) 432,25O
Tuktoyuktuk 334,425
TOTAL 766,675

Inuvik and Aklavik
Ft. McPherson & Part

5l_,688

of the Delta 230,248
Tsiigehtchic 33,943
Ft. Good Hope L57,658
TOTAL 473,537
Mackenzie Delta
(excÌuding Tuktoyuktuk) t,228t5OO
Ft. Smith to Inuvik 1,228,5OQ

Mackenzie Delta
(excluding Tuktoyuktuk) '796,25O
Tuktoyuktuk: herring 40,950
whitefish sp. and inconnu 91100

Toker and Atkinson Pts.:

Source

usher (L975)
Usher ( l-975 )

Sinclair et aI. (L967)

Sinclair et aI. (1-967)
Sinclair et aI. (1967)
Sinclair et al. (1967)

olesh (L979)
Sinclair et al. (1967)

olesh (1979)
Abramson (1963) in

Bissett (19671
Abramson (1963) in

Bissett (19671
Abramson (1963) in

Bissett (196'7l.
Abramson (L963) in

Bissett (1967)

Sinclair et al . (1967')

olesh (7979)

Sinclair et al. (L967)

Wolforth (1966)
!{olforth ( 1966 )
Vlolforth ( 1966 )
Vùolforth ( 1966 )
Wolforth ( l-966 )
Wolforth (1966)

Usher ( 1975 )

Usher (1975)

Usher (1975)

Hunt (L972) in
Corkum and McCart (L981-)

4 r55O
1,92O
5 ,460

Bay 36,000

894, L30
6)

t964 1)

196s 1)
2l
3)
4,)
s)
6)

t 96s-66 1

L970-71 1
2

t97]- L

L59,25O
227,5OO

45, 5OO
273,OOQ
252,525

50, 050
r,oo7 ,825

9l_o

9l-o

7 5, 530
7 6 ,44O

22,'750

lake herring
Eskimo lakes¡ trout
other fish sp.

Reindeer St. /Kugmallit
TOTAI,
Aklavik
(may include entire delta) 682,500

Mackenzie De1ta
(excluding Tuktoyuktuk) 910,000
fnuvik
(may include entire delta) 910,000

Inuvik
Aklavik
Reindeer St.
Tuktoyuktuk
Ft. McPherson
Tsiigehtchic
TOTAL

Banks Is1and

Banks Is1and
Mackenzie Delta
( excluding Tuktoyuktuk )
TOTAL

Tsiigeht,chic

21-2



Appendix EJ-. Continued.

1972 1) Mackenzie Delta and ÐIAND/MPS (l-973) in
Tuktoyuktuk 50.505 Corkum and McCart (l-981)

2) Ft. McPherson and DIAND/MPS (1973) in
Tsiigehtchic 2Q4,75O Corkum and McCart (1981)

3) PeeI River 42t7OO Stein et al. (1973)
4, Big Fish River t,365-2t275 Hunt (1973) in

Corkum and McCart (L981-)
5) Fish HoIe 2,275-3,785 Hunt (1973) in

Corkum and McCart (L981-)
6) Rat River 2,958 Hunt (1973) in

Corkum and Mccart (l-981)
TOTAT 263,673

1973 1) Aklavik 452,409 Hunt (1973) in
Corkum and McCart (198L)

Aklavik 134,189 Jessop et al. (f974)
2) Tsiigehtchic 58,907 Jessop et aI. (1974)
3) Inuvik 45,386 Olesh (1-979)
4) Tuktoyuktuk 78,670 Olesh (1979)

TOTAI 6351372 (Using Hunt's estimate)

1975 1) Mackenzie Delta 314,:.32 Olesh (7979)
2) Tuktoyuktuk, Paulatuk,

Banks fsland, Holman 85,995 Olesh (1979)
TOTAL 4OO,I27

21,3



Appendix E2. Estimated subsistence harvest (kS) (1 Ib=.455 kg), by
management area as well as other locations, for the Lower Mackenzie
River, N[rlT. Source: Corkum and McCart (1981) unless otherwise noted.
Subsistence harvests have also been reported by comunity in Appendix E3
and 84. At the time Corkum and McCart prepared their report, fisheries
management area V r{as located from Point Separation south along the
Mackenzie River to just past the community of Tsiigehtchic (Fig. 221.
However, they assigned harvest,s from the Tuktoyaktuk Peninsula to
management area V and reported harvests from Tsiigehtchic seperately.
This discrepancy has been accounted for in the table below; harvest from
Tsiigehtchic has been included under Area V and harvest from the
Tuktoyaktuk region has been identified as such.

Location Species
Year

rg721 i-g732 rgTa ag7g t-9803

Area I

Area TI

Area III

Area IV

Area V

Mackenzie
Delta &
Tuktoyaktuk

Broad Whitefish
Lake 9lhitefish
Inconnu
Cisco. sp.5
otherô
TOTAÏ.

Broad Whitefish
Lake tùhitefish
Inconnu
Cisco Sp.
Other
TOTAT,

Broad !{hitefish
Lake Whitefish
Inconnu
Cisco Sp.
Other
TOTAL

Broad Whitefish
Lake !{hitefish
Inconnu
Cisco Sp.
Other
TOTAL

Broad Whitefish
Lake whitefish
Inconnu
Cisco Sp.
Other
TOTAL

Broad Whitefish
Lake Vlhitefish
fnconnu
Cisco Sp.
Other
TOTAI.

ND4

16, 519
24 t 544
L'7 t357

4A77
58,907

ND

t,ogz
l_l_8

46
to2

l-, 358

4 t859
5,t78
t,4r'7
!,729
1, 601

t4,784

4t426
1,464

833
2,958
7 r940

I7 ,627

9, 598
t9,412
2,O83
r,067
5r806

37 ,966

10, 738
8, 600

797
91

6 t7t5
26,94r

1, 538
3,258

273
6B

997
6,134

3 t877
l-, l-38

6Lo
9L

1,O82
6,798

ND

6,967
B,829
1, 081
2r677
7,327

26 t88t

2,O55
3,332

841
1, 593
2 ,347

to,]-62

16,959
7 ,2O4
L,831
1,696

t4,315
42,OO5

992
246
575

492
2 ,3O5

4,486
4,477
2 ,351,

364
2,833

14,511

ND

ND

ND

ND

2r4



Àppendix

Location

82. Continued.

Species t9721
Year
J-9732 ]-978 LgTg 19803

Shingle Pt. Broad Whitefish
Lake Whitefish
Inconnu
Cisco Sp.
Other
TOTA¡

Tuktoyaktuk Broad Whitefish
Lake Whitefish
Inconnu
Cisco Sp.
Other
TOTAT

Aklavik Broad Whitefish
Lake Whitefish
Inconnu
Cisco Sp.
Other
TOTAL

Peel River Broad t{hitefish
Lake Whitefish
tlhitefish Sp8
fnconnu
Cisco Sp.
Other
TOTAL

Sitidgi L. Broad Whitefish
Lake Whitefish
Other
TOTAL

Noell Lake Lake Whitefish
Trout
TOTAf.

Fish HoIe Other
TOTAL

:'o
228
291

Lr429

728

:uu

783

ND

rz, ioo
L8,000
7r600

42,7OO

ND

6,534
4,OO4

564
410

2,2tt
t3,723

ND

NDND 3,103 t,128
3,039 273

637 s10
2rO94 1,342

360 295
9 t233 3,548

ND ND

ND

16 36
t46 32

20
ra2 68

391 ND
27

418

L,894 7,966
1,894 I,966

33, 067
5I ,523
L2,938
t5 ,457
2t,2O4

134, 189

ND

ND

ND

ND

NDNDND

NDND

TOTAL9 Broad Whitefish - 49,586
Lake Vlhitef ish - 7 6,067
!{hitef ish Sp. 17,100
Inconnu 18, OOO 30,295
Cisco Sp. 7 ,600 t5,457
Other - 2I,69I
TOÎAL 42t7OO 193,096

11,393 34,206 33,351
70,274 37,448 24,448

2,O99 5t233 7,r89
2tL85 6t59'7 7 t672
3,974 25,132 29,569

29,865 108,6L6 lO2,229
lBreakdown by species for the total harvest reported in Appendix E1
(Stein et al. 1973). Number of fish reported r¡rere converted to weight
using the following conversion factors; whitefish sp. 1.8 kg, inconnu
4.5 kg, and cisco sp. 0.4 kg (Department of Fisheries and Oceans 199J-).

2ls



Appendix 82. Continued.
2Breakdown by species for the total harvest reported in Appendix E1
- (Jessop et al. 19741 .rData r"ras reported only as number of fish caught (both harvest number
and weight were requested on the l-978 and 1979 surveys but not on the
1980 survey). Recorded weights were based on the following conversion
factors: one fish (excluding herring) = 4 lb or 1.8 kg and one herring

.= 1 Ib or .455 kg.jno a"t" are available for this year and area.5rncludes least cisco .rrO .r.iic cisco.óIncludes burbot, northern pike, arctic char, lake trout., sucker sp.,
salmon, and arctic arayling.
flncludes, arctic cisco, Iongnose sucker, burbot and northern pike.
'fncludes arctic cisco and }east cisco.9Harvest total for all management areas and locations.

2L6



Appendix E3, Estimated subsistence harvest (# of fish) by conmunity from the Lower I'lackenzie River, NtlT. Sources:
(1988a) and (1988b), Lutra Associates (1989), Fabijan (1991a, 1991b, 1991c), and Dahtke (unpubtished report).

Location species 19801 19802 19813 ß814 ßBz 198ó5 
tiååf 

19887 ßBB2 ßBg7 ßgo7

Aktavik Eroad Uhitefish NDB NO

Lake tJh i tef i sh
tlh i tef i sh Sp.Y
I nconnu
¿i;;; ;p.10
P. Herring
Herrinc/ciscol 1

Other l¿

ToTAL .
F i shermenl 3

Inuvik Broâd l.Jhitefish ND ND

Lake Uhitefish
lJhitefish sp.
I nconnu
Cisco Sp.
P. Senring
Herring/Cisco
0ther
TOTAL

F i shermen

Tuktoyuktuk Broad tlhitefish ND ND

Lake t,hitefish
t{hitefish sp.
¡ nconnu
Cisco Sp.
P. Herring
Herring/Cisco sp.
0ther
TOTAL
F i shermen

Tsi igeht- Broad Uhitefish '10,850 5,900
chic Lake tJhitefish 5,700 10,850

Inconnu 1,707 1,707
Cisco Sp. 100 850
other 1,242 1,212
ToTAL 19,899 20,519
F î shermen

N
F{

239
285

82

1oo

2,400
5,200

:oo

40:
1,055 8,500

16

57 5,500

_94 
13,300

-15 
1,100

10
176 19,900

9

ND ND

ND 3,0ó0 17,537
1,'loo 7,003
5,3?1 392
2,775 3, 531
7,39' 4,929

15

8,612 10,924
28,278 44,215

7t 82

5,684 2,210
4,670 2,250- 5,673
1 ,450 1,70'- 1,780
1 ,538- 500
6,575 2,356

19,917 16,174
50 39

4,420 13,914
I 2,194

1,000 334
1 ,663 4,271

11,210 32,217
2,098 2,405

2,890 1,195
23,319 5ó,533

59 59

8,158 ND

3,134
858

1,667
I ,884

5,758
21,459

67

I,345 ND

7,413

1,070

:rt
5,940

23,666
40

11 ,375 ND

1,614
1,015
1 ,359

31 ,352
6,07,
1 ,910

óó0
58,390

66

36,192 1,200
49,893 11 ,2159,470 3,1óó

- 380
7201t 1,651

96,575':- 20,612
10 Hshl.ds'' 5 camps

ND

8,091 6,682
4.723 ?,384

410 15
3.254 2,157
7,034 8,254

4oo 1,980
- 100

7,574 5,021
3',1 .516 26,593

35 28

5,560 11,262
5,646 4,543

35 143
1 ,352 3,974

50 100
- 262

5,197 5,169
17,840 25,353

35 44

- 1,400
ó,380 5,881
1,621 1,420

6,583 2,793
8,ó89 16,521

467 726
23,740 28,731

24 ?6

6,10115 47s
6,376 2oo
5,??8 200

3-
ß,,116 oljo,u

2

Spartíng and Sparting

ND

104 ó,ó00
1ó1 14,100
91 9,700
37
15

108 30,400
30



Appendix E3.

Locat i on

Ft.
I'lcPhe rson

Cont i nued.

Spec i es

Broad tJhitefish
Lake t,hitefish
I nconnu
Cisco Sp.
0ther
TOTAL
F í shermen

Broad llhitefish
Lake llhitefish
t.lhítefish Sp.
I nconnu
Cisco Sp.
0ther
TOTAL

F i shermen

Ft. Good
Hope

1e801 teg02 1e813 'ten14 1e82 1e865 rlå?t 19BBz 1eBB2

12,970 12,770
19,300 19,300
2,625 2,805
3,ó30 3,650
4 ,568 6,302

43,093 41,827

t\)
ts
@

83 5,700 ND ND

9 850
12 2,600

199

333 9,150
16

l¡D ND : no

26,453
11,192
1 7, 580
4,572^a

59,797'ia
64 HshLds''

Broad tJhitefish 23,820 18,670
Lake tJhitefish 25,000 30,150

ND

tlh i tef i sh Sp.
I nconnu I ,332 1 ,512
Cisco Sp. 4,030 4,500
P. Herring
Herring/Cisco
0ther
TOTAL

F i shermen

lsparl.ing and Spar'ting (1988a), GNLJT ReneHabte Resources survey data.
joantle (unpubt ished report).rsparl.ing and SparlinS (1988b), survey responses for Inuvik and Aktavik, Juty ó-Aug. 25 and Ft. McPherson and

,and Tsíigehtchic, Juty ó-Nov. 20, 1981.qsparting and Sparting (1988a), estimated hanvest for broad rhitefish, Lake rhitefish, and inconnu, based on sunvey îesponses and numbers of
.fishermen observed during the study period.
jrabijan (1991a), data from Jul.y 198ó-June 1987.
3ra¡ijan (1991a), data from Jul.y 1987- June 1988.

lraul;an (1991a), (1991b), (1991c), data from January'December 1988, 1989, 1990 respectivety.
iNo data availabte for this year and location.
llnctudes both broad whitefish and Iake whitefish.
]Ytnctudes both teast cisco and anctic cisco.
,l]larvest couLd incl.ude teast císco, arctic cisco and herring since the IocaI conmon name for att three is herring.
,lftncLudes burbot, northern pike, arctic char, Iake trout, sucker sp., satmon, arctic grayting, saffron cod, and watteye.
''Number of hunters rho fished and/or who responded to surveys.

ND 55,974 1,905
?3,910 115
20,400 2,235
51,815 544
6,893., 1,987

159,022t:- 'lO,086
48 Hshl,ds" 30 carnps

ND 7,?6' ND

6,036

4,766
?0,676
4,415.,

43,ßBtI"
38 HshLds "

s,gto l,il,,
62,992 65 ,316

483 20,200
549 33,150

?15 14,300
óó0

- 13,164
- 5,778

26,453 6,321
11,192 5,888
17,580 18,ó35

- 3,651

65 - o,ir:- ,r,àr,
1 ,972 67 ,950 59,797 71 ,511

71 64 183

ß897 ß907

12,353 ND

?,661
3, 5gg
1,380

,3','u32tu

632 ND

3,676

1 
'l+514,9?9

i'iï),r"

33,661
11,147
6,399
I,510

38,825
2,405

500
14,475

117,222
180

1?7,609
92,030

1,873
38,732

109,625
6,075
1 ,940

21 ,386
402,270

269

5,401

2ro

3, ó39
30, ó98

35

33,337
23,08?
ó,855

16,504
13,396
6,993
g, ógg

20,037
1 28,883

94

18,419
8,527
ó,039
7,651
8,354
5,02,

16,621
'10,991

81,627
100



Appendix 83. Continued.

]1rr,." Associates (1989).
,lflncl.udes 93 broad whitefish caught in nearby
jþ¡o unpubl. ished data.
,llsfrort form for househotds and indicates that
lieerkes (unpubl ished data).
'tTotaI hanvest, att conmunities.

l\)
Þ
\o

takes, r'take fishtt or Iake

househotds not individuat

'rwhi tef ishrr is the IocaI corrTìon

f ishermen were surveyed.

name for these fish.



Appendix E1+. Estimated subsistence harvest (kg) (1 Lb=.455 kg), by connnrnity for the Lower Mackenzie River, NtlT. Dats from Appendix E3 have
been converted using the fottowing convecsion factors; broad rhitefish 2.3 kg, lake xhitefish 1.3 kg, Hhitefish sp. 1.8 kg, inconnu 4.5 kg,
cisco sp. and pacific herring 0.4 kg, arctic char 1.3 kg, northecn pike 2.3 kg, burbot 3.0 kg, sucker sp. 1.0 kg, lake trout 4.0 kg, chum

satmon 3.0 kg, wall,eye 1.5, saffron cod 0.4 kg, arrd other 2.0 kg (Deptartment of Físhenies and Oceans'1991) snd a mean vatue of 1.0 kg for
arctic arayLing from scott and cnossman (973r. AdditionaL data is from Corkum and McCart (1981).

Location Species 19801 19802 19813 19814 tçez 
YttfçBós 

ßaf 19BBz 19882 ß897 ßgo7

Akl.avik Broad llhitefish
Lake llhitefish
tJhitefísh Sp.Y
I nconnu
ðì.iä ðo.to
P. Herring
Henr i ng/C i scol 1

Other l¿

ToTAL 4

r i.¡rã.r"n13

Inuvik Bnoad tJhitefish
Lake tJhi tefi sh
tlhitefish Sp.
I nconnu
Cisco Sp.
P. Herring
Herring/Cisco
0ther
TOTAL
F i shermen

Tuktoyuktuk Brosd tJhi tef ish
Lake tlhi tefi sh
tlh i tef i sh Sp.
I nconnu
Cisco Sp.
P. Herring
Herring/cisco
0ther
TOTAL
F i shermen

t\)
l\)o

ND8 430 4,288

:r, 6,566

:ru 3,6?6

::
t,z731a ß,iao

1ó

125 12,250

1t 18,844

23 
^.355'' 36,562

I

ND

ND 7,038
1 ,130
9,578

12,188
2,9,8

19,111
52,909

74

13,073
6,071

6,525

615

1 8, 823
15 ,107

50

1 0, 1ó6
10

1 ,800
7 

'('844,196

9=o

4,759
29,554

59

40,335 18,763
9,104 4,074

706 1,544
15,890 7,502
1,931 754

27 ,051 15,736
95,017 48,373

82 67

5,083 19,194
?,925 9,637

1 0,21 1

7,673 4,815
712 359

500
5,861 16,110

3? ,965 50 , I ',!539 40

32,002 26,163
2,852 2,098

ó01 1,827
19,233 6,116
1?,887 13,741

96? 2,430
' 776

3,261 2,223
71 ,798 55,374

59 66

ND ND

18,ó09 15,369
6,110 3,099

792 27
14,643 9,707
2,814 3,302

400 792
'40

19,129 1?,657
62,527 44,993

35 28

12,788 25,903
7 ,340 5 ,90ó63 257
ó,084 17,433

20 40- 105

13,902 14,703
40,197 64,347

35 44

- 1,820
11,484 10,586
7,295 6,390

2,633 1,1'13
3,476 6,608
1,631 2,734

26,519 ?9 ,?51
24 26

ND



Appendix E4. Continued.

Locat ion Species

Tsi igeht-
chic

Broad lJhitefish
Lake uhitefish
I nconnu
Cisco
0ther
TOTAL

F i shermen

Eroad t/hitefish
Lake lJhitefish
I nconnu
Cisco Sp.
0ther
TOTAL

F i shermen

Eroad llhitefish
Lake tlhitefish
tlhitefish Sp.
I nconnu
cisco sp.
Other
TOTAL
F i shermen

Ft.
I'lcPherson

t9Bol 19802 19813

21 ,955 13,570
7 ,110 11,105
7,682 7,682

160 310
3,064 2,980

43,271 38,677

29,831 29,371
25,090 25,090
1 1 ,813 12,623

1 ,152 1,160
11 ,421 13,771
79,607 82,315

l\)
t\)
Þ

Ft. Good
Hope

?29 14,581 ND

209 18,083
164 49,095

15
36-.

gs316 B1,lrg
30

't99 13,389 t¡D

I 769
185 11 ,545
80

Yeâr.
19814

loTALz3 Eroad tJhitefish 54,78ó 12,g11 983 14,508
Lake tJhitefish 32,500 39,195 720 41,262
tlh i tef i sh Sp. 47 ,615
I nconnu 19 ,195 20 , 305 977 69 ,731 50 ,364
Cisco Sp. 1 ,61? '1,800 170 - 7,032
P. Herring
Herring/Cisco -

Other 14 ,185 16,751 119 - 10,416
ToTAL 122,878 120,992 2,999 158,504 115,427
Fishe¡men 71 64

1982 198ó5

ND

47?21 ?5,703
16

NDND:uo
47,615
50,364
7,032

10,416))
115,427-:,

¿i når.r r¿"20

NO

ßBf ßBs7

]Sparting and Sparl.ing (1988a), GNIJT ReneHabte Resounces survey data.
foan tte (unpubl. ished report).
'sparting and Sparting (1988b), survey responses for lnuvik and Aktavik July ó-Aug. 25 and Ft. l'lcPherson and lsiigehtchic JuLy ó-Nov. 20,
1981.asparl.ing and Sparl.ins (19BBa), estimated hêr'vest for broad Hhitefish, Lake r.rhitefish, and inconnu, based on survey
Eresponses and numbers of fishermen observed during the study period.
lraUi;an (1991a), datê from Juty 198ó-June 1987.
'Fabi;an (1991a), data from Juty 1987-June 1988.

83,932 9,660
64,861 14,580
4?,615 14,247- 152
?,160.- 3,180

193,565jL 41,819
10 HshLds'" 5 camps

128,740 11 ,28231,1?2 540
91,800 10,058
20,726 ?18
14,?68,_ 2,967

296,656:t^ 25,065
48 Hshl,ds¿u 30 camps

16,710 ND

7,847

21,447
8,270

13,443.-

,' Íl;íllåá

ND

19882 ß897

$,41218 1,093
8,289 260

23,5?6 900
1-

ol',7)r2* ,,],71r,
2

28,412 ND

3,459
16,191

552

,7"211*

1,454 ND

o,?,

ó,530
1,972

'ã:ã33,0

ß907

30,277 77,420 293,502 20,91? 76,67' 42,365
7,511 1/+,881 119,639 15,120 30,007 1 1,085

11 ,378 11,518 3,371 - 1?,339 10,870
?6,497 42,796 171,295 24,30' 74,269 31,130
7,454 15,530 43,850 370 

',359 
3,342

'l ,460 962 2,130 - 3,033 2,010- 500 776 - 3,476 6,648
42,993 36,173 63,910 6,147 47,491 30,288

127,570 199,780 701,803 óó,884 252,649 141,038
183 180 269 35 91 100



Apperdix E1. Continued.

frtui.j.n (1991e), (1991b), (1991c), data from January-December 19g8, 19g9, 1990.
iuo data avail.abte for this year aÅd tocation.
iLncLudes both br-oad rhitefish and l,ake Hhitefish.
;;lnctudes both least cisco and arctic cisco.j^Harvest could inctude least cisco, arctic cisco, and herring sínce the [oca[ cormon name for al.l, three is herring.
'1"¿lnctudes burbot, northern pite' aiciic-cñar, ta[e l;;¡; .rã¡.ã. rp., sâtmon, an¿ ar.ciic grayting, saffron cod and rateye.
iÍl:*i of hunters.rlho fishäd and/or rho r.esi,orøed to.r.u"yr.-"sparLing and Sparling (1988b), conversion factors_used ane'uníque to the Akl.avik area (rounded to one decimat."point): broad rhitefísh 1.8 kg, l,ake whitefish 1.3 kg, ¡ncoñnuì.0 kg,.other rp""i"r-". given in tabl,e caption.''sparting. and sparting (1988b);'.onu"..ion-fr"lo.r-rtä ;;;-ild" to the tnuvf k area (rounded to one decimaL.'point): broed ¡{hitefish 2.2 ks, take rhitefish 1.4 kg, in.onnr-i.o ks, ottràr spe;i;;;.given ln the tabLe caption.''sparting and Sparting (19BBb),'con""rsion-f"cio.. r.ä;;-;;id" to the Tsiigehtchic snea (rounded to one
ntdecimaI point): broad whitefish 2.2, Lake rrhitefistr l.¡, inconÃ, s.l, otr'"..[ã"iãs'Js given in the tabl.e caption.;åLutnâ Associates (1989).rolnctudes 93 broad whitefish caught in nearby lakes, ttake fishr or take "whitefíshr is the [oca[ cormon name for these,,ofish.
;;DFo (unpubL ished data).
lYshort form for households and indicates thât households, not individuat fisher.men were surveyed.¿rsparting end Sparling ('1988b), conversion'factors y:ed 9r9 unique to the Ft. lilcpherson srea (rounded to onedecimaI point): broad whitefísh 2.4 k9, take xhítefish 0.9 i;;'in"onn, 1.4 kg, oirrer-fpecies as given in the tsb.e,rcapt i on -

iiBerkes (unpubI ished data).
"TotaI harvest atI cormuníties.

l\)
t\)
t\)



Appendix E5. DoÍìestic ticense hotders reported catch (# of fÍsh) 1978 to 1982 from Dahtke (unpubtished Feport) and 1982 to 1993 from the
Department of Fisheries and Oceans (unpubtished data). No harvests Here reported for 1990 to 1993.

Location Species 19781 ß7g 19Bo 19lTtt 19ga 1gB3 1gB4 1985 1sB6 19Bt 19Bg 1989 1990 1991 1g9z 19s3

Aktavik Broåd TJhitefish 4,200 150 648
Lake l,lhitefish 2,260 - 256
lnconnu , 1,085 20 152
cisco Sp.q 800 - 329
P. HeÊring
otherJ 1,329 1ó3 375
ÎOTAL 7 9'671 333 1 

'760# Surveys',
7. of salesS

lnuvik Eroad uhitefish 1,951 435 3,015
Lake llhitefish 2,910 2,5?0 2,500
¡nconnu 162 250 1,340
cisco Sp. 500 150
P. Herring
Other 853 1,172 2,340
ToTAL 6,376 4,527 9,195
# Surveys
% of Sates

Tuktoyuktuk Broâd l.Jhitefish ó85 782 266
Lake tJhitefÍsl1 735 611 ?18
lnconnu 495 140 234
Cisco Sp. 3,500
P. Herring 3,300 5,180
other 26 7 0

ToTAL 5 ,241 7 ,020 4,218
# Surveys
% of Sates

l\)
N
UJ

40
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lrl,
275

3,490
1,827

515
g, 550

50
2,397

16,829
11

100

5,791
2,782
1 ,190

301
27

2,324
12,415

20
100

lsi igeht- Broad Uhitefísh
chic Lake tlhitefish

I nconnu
Cisco
P. Herring
0ther
TOTAL

# Surveys
% of Sales

:

,,
16

1

100

51

2

_22

ó8
't43

8
100

?57
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4
3
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328

3
100

.?5
6
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1ó
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4
9
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I

100
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7
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NFz 500
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1uo

583.
1 , ó33ó

01
- 100

1,084 130
639 215
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883 1,028.

2,936,^1 ,l+4?"gr¿ 7
100 '100

NF 
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?38 1,287 6
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51r
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tuo :
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ND
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o9
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Appendix E5. Continued.

Location Species

Ft.
I'lcPherson

Eroad tJhitefish
Lake Hhitefish
I nconnu
cisco sp.
P. Herring
0ther
TOTAL

# Surveys
% of Sales

Broad tJhi tef i sh
Lake lJh i tef i sh
I nconnu
Cisco Sp.
0ther
TOTAL

# Surveys
% of Sates

Ft. Good
Hope

ß781

N
N
Þ

ND ND ND 20
2
1

1

139
163

Yeâ r
1979 1980 1981 1982 1983 1984 1985 198ó 1987

TOTAL 
1 Eroad tlhitefish

Lake llhitefish
I nconnu
Cisco Sp.
P. Herring
0ther
TOTAL

# Surveys
% of Sates

80
275

3
376

115 113 ND

25 ?3
35 ó8

228 366
94 340
197 910

720
78
52

llnctudes conmerciaI catch questionaire data.
ÍNo domestic tícense fishing. occured for this year and tocation.
iuo dat" r'eported for this year and location.
llncl.udes least cisco and arctic cisco.
56ay inctude arctic char, chum satmon, northern pike, burbot ([oche), sucker sp., Iake trout, arctic grayting, ftounder sp., scutpin sp.,
-rock cod and tom cod.
Sata that did not have a name and licence number were not used.

lsource:DF0 Economics Branch, uinnipeg, MB, for 1982 to present.
lNumber of surveys returned as a per cent of the total licenses sotd.gtn 

1g90 two domåstic Iicenses weie sotd in Aktavik, three in Inuvik, and one ín Tuktoyaktuk but there Hene no domestic harvests reported,'

-reported harvests associated with a domestic Iicense may have been inctuded in the conmerciaI harvest neports.
10tn 1991 one domestic Iicense ras sotd in Aklavik, one in Inuvik, and one in Ft. Good HoPe but there were no domestíc harvests reported;

^^reoorted harvests associated with a domestic ticense may have been inctuded in the conmerciat harvest neports.
11ln'1gg3 t¡o domestic Iicenses were sotd in AkLavik and three in Inuvik but there Here no harvests reported,' reported harvests associated

Hith a domestic Iicense may have been inctuded in the cormercial hârvest reports.
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Appendix E5. Continued.

12Thi. n,¡nb"r- does not incIude four domestic Iicense hotders Hhors catch r.¡as inctuded Hith the cormercia[ [icence hotders because they had

.,reponted fish sates.
lsTwb domestic Iicenses were sotd but these fishermen reported fish sal.es so their catch has been inctuded ¡{ith the conmercial Iicense
,,hotders catch.
jfXarvest may be cisco sp. not p. herring since herrínE is a [oca[ coflnon name for teast and arctic cisco.
r)sum of data from Aktavik, Inuvik, Tuktoyuktuk, Tsiigehtchic, Ft. I'lcPherson, and Ft. Good Hope.
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Appendix Eó. Domestic Iicense hotders reported catch (kg). Dâta are from Appendix E5, unless otherwise noted and have been convented to
kitograms using the foLLowing conversíon factors; bnoad whitefish 2.3 k9, take nhitefish 1.3 kg, whitefish sp. 1.8 kg, lnconnu 4.5 kg, cisco
sp. and pacific herring 0.4 kg, anctic char 1.3 kg, northern pike 2.3 k9, br.rbot 3.0 kg, sucker sp. 1.0 kg, take trout 4.0 kg, chun satmon
3.0 kg, waLLeye 1.5 kg, saffron cod 0.4 kg, and other 2.0 kg (Deprrtment of Fisheries and 0ceans 1991) and I rnean of 1.4 kg for arctic
grayting (Scott and Crossman 1923).

Location species 19781 ß7g 1980 19åT"t 1982 1983 1984 1985 198ó 1987 1988 1989 1990 1gg1 1gg? 1gg3

Akl.avik Broad lJhitefish 9,660 345
Lake lJhitefish 2,938
Inconnu , 4,883 90
cisco Sp.a 320
P. He¡ring
other' 2,830 361
ToTAL - 20,631 796
# Surveys/
% of SaLesS

N)
l\)
Ot

lnuvik Broad Uhitefish
Lake llhitefish
I nconnu
Cisco Sp.
P. Herring
other
TOTAL
# Surveys
% of Sates

Tuktoyuktuk Broad l.Jh i tef i sh 1.,576 1 ,799
Lake !¡hitefish .956 794
lnconnu 2,228 1,980
Cisco Sp.
P. Herring 1,320 2,072
Other ó5 20
TOTAL 6,145 6,665
# Surveys
7. of Sates

Tsiigeht- Broad I'Jhitefish 1,150 ND

chic LaketJhitefish 1,170
Inconnu 293
C i sco lr0

P. Herring
Other 491
TOTAL 3,144
# Sunveys
% of Sales

1,490 92 8,027
333 228 ?,375
684 72 ?,318
132 - 3,420

20
911 105 5,759

3,550 197 ?1,919

4,487 1,001 6,935
3,793 3,276 3,250

729 1,125 6,030
200 ó0

2,291 3,341 5,662
11,190 8,803 ?1,877

11

100

291 13 Ã1912
91 3,617
72 5,355
4 120- 11

260 5,918
721 28,340
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8ó

2
1
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3
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349

I
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20
't00
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283 309 1,673

1,053 441 401
1,400 - 312

- 180 9'
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5

100

69 NFz 1,150 1,610 460
26 520 650 130
14 67' 338 113

2-60
19 1,310. 994 138

130 3,615" 3,652 841
10111

100 - 100 100 50

161 2,493 299
13 831 280
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2
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Appendix Eó. Continued.

Location Species 1glg1

Ft. Broad Hhitefish
l'|cPherson Lake Hh i tef i sh

I nconnu
Cisco Sp.
p. Herring
0ther
TOTAL

# Surveys
% of Sates

Ft. Good Broad t/hitefish
Hope Lake tJhitefish

I nconnu
Cisco Sp.
0ther
TOTAL

# Surveys
i( of Satesl\)

N\¡

ND ND ND 46
3
5
1

yea r
1979 1980 1981 1982

IoTAL'-Bno8dtJhitefish1ó,91/+3,41o2,?9^|1,6.2829,85g4977,7-9?-1223,4!q1,5713,ó851,58m
Lake rJhitefish 8,847 4,103 f,aç¿ 891 ro;t¿i .! 2,210 2,0'19 3,439 803 ó83 455Inconnu 8,193 3,353 l,o.p- ó4g 10;ó08 151 383 437 1,S90 1,121 1,523 995cisco Sp. 670 15i 1-,678 .11 s,qti 3 z - z 38ó zop. Herrins 1,3?0 2,072 _ lB0 ' iZ6 - 17 ,14 I - 60 28other 5,684 3,880 l,lgg . 7-0.1 11,!?1 il: 1qg 2iò 2,525 3,7s8 1 ,371 e51ToTAL 11 ,9zB 16,971 3o',sjo 4 ,064 6ï',zto 7?2 t, ,oü_ s,õzi li,,ito 7 ,zgs 7 ,7oB 4,030# Surveys . 1g 1A 12 

. 
10 10 11 ,lj 

9% of sates loo 67 80 7l loo 100 87 75

llnctudes cormerciat catch questionaire data.
iNo domestic ticense fishing occured for this year and location.
;No data reported for this year and locatíon.
.lncLudes Ieast cisco and arctic cisco.
'Hay inctude arctic char, chum sa(mon, northern pike, burbot (toche), sucker sp., Iake trout, êrctic gneyting, ftounder sp., scutpin sp.,
^rock 

cod and tom cod.

Pata that did not have a name or license number were not used.
gsource:DF0 Economics Bcanch for 19gZ to present.
iNumber^of surveys returned as a per cent of the totat ticenses sor.d.'ln 1990 tt'ro domestic ticenses were sotd in Akl'avik, three in Inuvik, and.one.in Tuktoyaktuk but there !¡ere no domestic harvests reponted,.

'6i:"i;;î :::':il:,:i:"il:H:.'.l:l :"i:.î;'il,:iîr,liËlî,^ln"ï:".i:;iifi^'1,Íi":i'm:l;i ;n!nii::iii*..,,. 
hanves,s repo*ed,'"reported harvests associated r'¡ith a domestic Licänse r.i r'âu. ¡å.n incLuded in tÀÃ co,,merciaI hacvest repoFts."ln 1993 txo domestic Iicenses were sotd in nttavir an¿ inree-iÃ Inuvík but there *".ã no harvests reported,. reported harvests sssocìatedHith a domestic Iicense may have been inctuded in thà "ã,-ã."i.t t'..u".i-."iä;i;. '*
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