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ABSTRACT

Jaremovlc, L. and D. Rowland. 1988. Review of Chinook salmon escapements
In the Nechako River. BrHish Collllltlia. Can. MS Rep. F1$h. Aquat. Sci.
1963: 135 p.

Chinook sal~n (Oncorhynchus tshawytscha) escapements. their distribution on the
spaWTling grounds and spawner characteristics for the periOd of record to 1986
are presented for tile Necllako River, a large tributary of the Fruer River,
BrHlsh Colllltlia. The report cOlllllles data collected by the Department of
Fishlrles and Oceans for stock Illnagement purpous as well as data that were
cOllected to usess the effects of proposed changes In river flow regime on
chinook salmon. The report cons1$ts Of two parts; Part I provides detailed
spawning survey methOds and rtsults for the period 19B3 to 19B6 and Part II
summarizes the historical data on Nechako Rlver chinook populations and c~res

thlse wlth the more recent studies.

Thl Nechako Rher has been regulated slnce 1952 by Alcan Aluminium L1mHed
(Alcan). F1$llery offlcer reports suggest that prior to regulation, maximum
escapements ranged from 2000 to 5000 chinook annually. Reduced flows In the
period 1953 to 1956 depressed Chinook spawning populatlons and population
estimates, when avallable. were low until the 1970's. Escapements have
lncreased 1n recent years (maxlmum 2600 ln 1978 and 2000 ln 1980, 1985 and 1986)
but are depressed In comparison to other upper Fraser River chinook stocks, The
report provides sources for all tscapement estimates and limltatlons ln the
preclslon and accuracy of estimates are discussed.

Chlnook spawnlng areas in the Hechako River are docllnented over a nllTlber of
years. These areas are characterized by spawning dunes, whiCh are large gravel
ridges perpendicular to the rlvlr flow. Available records and UllIIination of
historical aerial photography Indicates that spawning areas have been
relathely stable; the IlOst extlnshely used areas are found in the upper
Nechako River wHhln 30 kilometres of Cheslatta Falls. the upstreUl li.lt of
salmon mll;lration. In addHlon to spaWTling distributions, avallable data on
spaWTling habitat characteristics. particularly depth and velocity preferences of
chinook spaWTlers, are summarized.

Spawner biological character1$tics obtained fre- carcus recovery programs are
cOlllllled and include analyses of age, length and sex clllllposHlon and data on
fecundity and egg retention In femall chinook.
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RlsUM~

Jaremovlc, L. et O. Rowland, 1988. Revue
1<1 rlvHre Netha~o. Colombh-BrHannlQue.
1963: 135 ".

des remonths de $aln\On qu\nnat dans
Can. MS Rep. Fish. Aquat. ScI.

Ce rllpport prhentt Ie:$ rernonths de SAlITlOn qulnnat (Oncorhynchus tshlwytscha),
11 dlstrlbutlon des paBsolls dans In fray~rts et Its caracdr15tlques des
9~n1teurs de 14 rhUrt Necllako pour la p6riode couverte pu des relevh
jusqu'en 1986. La Nechako est un Important trlbutalre du Fraser,
Colomble-BrHannlque. Le rapport prisentt la c~llatlon de donnies recueilles
par Ie mlnlst~re des P@ches et Ociaos 4 des flns de gestlon des stOCks alns1 que
des donnies recue\111es afin d'ivaluer Its effets sur le qulnnat des changements
qu'on 5e propose d'apporter au riglme d'icoulement de la rtvUre. Le rapport a
dey x partle~: 1a partie I upllqye en dHalh les m!thodes employ~es poyr 1es
re1evh de frale alnsl qye les rhyltats de 1983 .! 1986, et la partle 11 donne
yn apercy des donn6!s hhtortqYes connYe~ syr les popylat1ons de qY1nnat de 1a
rlvl~re Nechako et compare ces donn~es avec de~ ~tYde~ r~centes.

Le d~bH de 1a Nechako tst contraa depY1~ 1952 par la Alcan Alum1nlum ltmHed
(Alcan). Les rapports de~ agents de pilche ~emblent tndlqyer qy'avant Ie
contra'e dy d~b1t, le~ remont~es max1mum var1a1ent entre 2 000 et 5 000 QYlnnats
par ann~ts, La r~dYctlon dY d~bYt dans la p~rlode 1953-1956 a d~prt~ les
popYlatlons de QY1nnats 9~nHeyrs, et Its ~valyatlons d6mograph1Qyes, lorsQye
dlsponlbles, ont 1nd1QY~ de fa1bles popYlat10ns jysQY'ayx ann~es ~olxante-d1x.

Les remont~es sont me111eyres depYI~ qye1Qyes ann~es (max1mum 2 600 en 1978 et 2
000 en 1980, 1985, 1986), mah rtstent falbles en comparahon des remont6!~

d'aytres stocks de qYlnnat dans la partie amant dy bassIn dy Fraser. Le rapport
IndlQye le~ soYrce~ de toytes 1es ~valYatlons des remont6!s et foyrnlt Yne
analyse de~ 11m1tes de pr~c1s1on et d'exactltyde de ces relev~s.

Les fraylre~ de qYlnnat dans la rlvtlre Nechako sont HYdUes depYh nombre
d'ann~es, Ce sont des secteyrs caract~r1sh par la pr~sence de grande~ crhes
de gravler dl~pos~es perpend1cYlairement ayx coyrs d'eaY. Lts donn~es

accumyl6!s et I 'examen de~ relevh dr1!ns 1n1;11qYent Qye les fraylres ~ont

demeYr~es as~ez stables; on troYve les secteyrs les plYS 1ntenslvement ytlll~~s

dans la partie amont de h Hechako, dans yn rayon de 30 kl10mltres de Cheslatta
Falls, soH dans la limIte amant de la mIgratIon dY sall1lOn. En plys de la
d15trlbytlon des g~nHeYrs, le rapport offre yn rhum6 des donnh~ dlsponlb1es
syr les caract~rt~tlqY!$ des fraylre~. notamnent les pr~f~rence~ de profondeyr
et de vltesse dY coy rant des QY1nnats g~n1teYrs,

Les caract~r1stlqYes blologlQYes de~ g~nlteurs qu1 ont ~t~ obtenues.! part1r des
programnes de r~cup~rat1on de~ carcuses sont complHts et pr~senth~ ~ous la
forme d'analyses d'ige, de 10ngYeur, de la r~part1tlon par sexe et d ' analyses de
donn~es de la f~cond\t~ et de la r~tent1on d'oeyfs che~ Ie qulnnat femelle,
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INTROOUCTION

The Nechakc RhH, a trlbutary of the Fraser RhH, supports a major chlnook

salmon population and UfVtS as a migration route for Stuart River

Chinook. Having had greater than 3000 chinook spawners recorded In the
historical escapement records, the Nachako River 15 classed as a major chinook

producing stream (McDougall, 1987).

The Hechaka River chinook are grouped 'o/ltl\ the tarly sUfl'ITIer run adults that

migrate through the lower Fraser River In June and July bound for the upper

Fraser !lIver and trlbutarlts. They arrive tn the Hachaka River In August, and

spawn In September. Spawning takes place from Cheslatta Falls downstream to

Vanderhoof, a distance of about 140 kilometres.

Studies on Nechako River chinOok have varied In Intensity over the perlod of

record and have often been related to the reg~hted st5t~s of the rher. Alcan

has operated a dam on the river since 1952 (Flg~re 1). Fishery Officer

escapement estimates and general comments on fIsh distrlb~tlon are ava1lable as

early as 1925. These early records, however, have ~nknown acc~racy d~e to

limited rher access and effort. More detailed st~d\es are related to the

Initial assessment of the lCemano hydroelectric project {i'lcLaren 1952, 1953} and

proposed developments that wo~ld complete the dherslon of water from the

~echako River. Thest Incl~de the lCemano Il and ~emano Completion projects and

were the lqlet~s of much of the Department of Fisheries and Ocean's st~dies

(oro. 1979: R~ssell et a1. 19B3: OFO, 1984). Other studies were related to the

Salmon Enhancement Program (SEP) (Fee and Sheng, 197B: Olmsted et al., 19BO).

In addition, Alcan conducted their own studies and produced an environmental

illllact statement on ~emano COII1lletlon (Alean, 1984). Following Alcan's

postponement of the ~emano Completion Project In 1984. OFO has continued to

monitor ~echako River chinOOk salmon to assess their ret~rns.

The purpose of thl$ report 1$ to provide a compendium of these data on ~echako

Chinook populations a9alnst which future monitoring results can be compared.

Under the terms of the 1987 ~echako River Settlement Agreement between Alcan
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Fioure I

The Nechoko reservoir, ofter the building of Kenney Dam I and the lower
Nechako River and its moin tributories, the Noutley and Stuart Rivers.
Reservoir woters flow westward for pcr.lIt:r generation at Kemono, or eastward,
vic Skins Lake Spillway and the Cheslotto Lake chain, to enter the existing
bed of the Nechoko River.
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Aluminium LimHed, the Feder~l Crown ~nd the Provincl~l Crown, there 15 ~ 10n9

term comnHtment to monHorlng, ~pplled rese~rch, ~nd ~doptlon of remedi~l

me~sures to ensure the mainten~nce of chinook ~tock~ \n the Hech~ko River under

~ reduced flow reglme.

P~rt I of thls report documents the det~lled methodology ~nd results of sp~wnln9

surveys from 1983 to 1986 conducted by OFO as these h~ve not been prevIously

publ15hed. Part Il Is s\ll1llary compll~tlon ~nd review of all the ~v~l1~ble d~ta

on Nech~ko River chinook sp~wnlng popul~tlons, It Includes ~ discusslon of

esc~pement estImates ~nd trends, distrIbution of sp~wners. sp~wnln9 h~bltat. ~nd

blolo91c~1 ch~r~cterlstlcs of the sp~wners.
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PART I: SPAWNING SURVEYS 1983 TO 1986

Spawning escapement surveys were conductetl by oro from 1983 to 1966. Thue

consIsted of visual counts of spa,mers, distrIbution cbservat\ons and carcass

recovery programs. The Intensity of the surveys varied, \/lth the most intensive

studIes conducted In 1985 and 1986. A carcass recovery program was conducted In
all years with the exception of 1983.

METHODS

SPAWNING ESCAPEMENT

The objectIves of the spawning escapement programs wtrt to document the
abundance and dl$trlbutlon of spawning chinook between Chulatta falls and

Vanderhoof (FIgure 2). Mid-day helicopter flights wtrt used for counting ftsh.
In 1983 and 1984, counts by a Fishery Officer Involved Ont and two hel1coptrr

overflights respectlvely. The 1983 count was conducted September 19. and the

1984 counts were conducted September 4 and 15.

Spawnlng surveys In 1985 and 1986 were more IntensIve. In 1985. helicopter

surveys for countlng chlnook were conducted on four occasions: September 7. 11.

18 and 26. Generally. two observers and a navigator accompanied the pilot. The

navlgator announced rlver section boundaries (Flgure 2) while the observers,

equIpped with polarlted sun glasses to decrease glare from the river surface and

lncrease visibility, made Indepenc:!ent counts from the same side of the

helicopter using hand counters. NlII'Ibers of migratlng anc:! spawnlng flsh were

recorded for each section on 1:50,000 topographic maps. The 16 rlver sections

were consistent with sections defined In earller studies (Russell et al.,

1983). The arithmetic mean from the replicate counts was consldered to be

representative of the nuntJers of fish observed. In some cases, 11 one observer

was Ine~perlenced or momentarily dIstracted. the representative count was

.... eighted toward the higher count. Flying, viewlng and visiblllty conditions

were recorded.
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In 198&, surveys were conducad September 3, 10, 16 and 23. Mtthoc!s Wtft

slmllar to those described above for 1985. Replicate counts were, ho....ever,

compared at frequent Intervals and 1f a lII4jor discrepancy occurred, the sectlon

",as recounted. In contrast with prevIous years, spa\iners were recorded for nch
ktlometer or, when possible, wlthtn a Ir.ll~ttr. ThB allowed for mort precl5e

documentatIon of spawner distribution. These counu wtft also surrmed by river

sect ton to allow comparison with previous years' data.

For the purposes of this report, the river WIS subdivided Into upper, middle and
lower ruches (Figure 2). The upper reaches consist of secttons I·] from

Cheslatta Falls to Greer Creek, the mid reaches encompass secttons 6-13 from

Greer Creel; to fort fraser and the lower rU~hes contain sections 14-16 from

fort fraser to Vanderhoof.

REDO COUNTS

Redd ~ounts were made only In 1986 during an aerial survey on O~tober 10 when

spawning was ~omphte. In general, two ~rHerla were used to Identify redds;

the presen~e of freShly ~1eanec:! gravel and a c:!15t1n~t tallsplll. The number of

redc:!s was re~ordec:! In the same manner as live spawner ~ounts on 1:50,000

topographl~ maps.

CARCASS RECOVERY

Chinook: ~ar~a5Ses were re~overed c:!ur1ng September 11-28, 1984, September 6-30.

1985, anc:! September 12 - O~tober 2, 1986. FISh were re~overec:! between Cheslatta

Falls and Vanc:!erhoof, with efforts ~on~entratec:! on spawning areas In the upper

and lower rea~hes. Prior to 1984, only the upper area from Ches1atta Falls to

the vj~jnHy of Greer Creek: was sampled sln~e most (85-90%) of the spawning

o~~urred there.
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T~e ClrtUS recovery >011$ conducted by a Job Creatlon cre.. In 1984, by OFO

penmantnt and term staff In 1985, and by members of a Job Development Program In
1986.

A Jet-drIve riverboat wn used for recovery. For all carelS5as recovered, the

fo110.. 1n9 lnfonnat1on was recorded: date of recovery, letatlon by river sectIon

(1965 and 1986), postorbltal-hypural length (POHL), sex and egg retention (1n

females). In 1964, 1nd\vldual recovery !lates were not recoroed, and recovery

locatIons were designated as above and below Greer Creek (noted as "ReaCh 3" and
"Reach 16' tn Appendix 6). Ten scales were taken from each specImen for age
analysis and In 1984, dorsal fin fays wtft collected for ocean 1ge analysIs. In
1985, ont egg count wn lione. A ripe female was captured and sacrificed and an
average egg count from several sub·samples determined. This value was

multIplied by the ratio of total to SUb-sample egg volume to yield the total egg

count. After sampllng, all carcasses were cut In half to prevent re-sampllng,

Scale and Fin Analysis

Analysis of scales for estlmatlng years of freshwater and ocean residence was

performed by Y. Yole at OFO's Fish Morphology laboratory. Fin rays collected In

1984 were analyzed by O. Chl1ton at the PaCific 81olog1cal Station (P8S) Agelng

Unit, Thin ray cross-sections were examined to determine years of ocean

residence. The scale and fin ray age determinations were used to estimate the

total fish age.
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RESULTS

SPAWNING ESCAPE~ENT

Annual chInook spa....nln~ counts In the upper, mId and 10\rler reaches of the

Nechako Rher are presented for each survey date and yellr (1983-1986) In

AppendIx I. Detalled data by date and river net len are g1ven for 1984. 1985

and 1986 In Appendices 2, J and 4 respectively.

Based on the avaIlable counts, the annual escapement estImates ranged from BOO ­
900 In 19133 to 2000 spa....ners In 1985 and 1986 (Tablt 1). It should be noted

that the 1983 eHlmate was bastn on only one flight, conducted September 19.

Thl$ survey occurred put the pull. Of chinook spawning according to the FIshery

Officer although the n~er of carcasses counted was only about 10~ of the total
count. Const~uently. the Fl$htry Officer expanded the actual count of 641 to

800-900 spawnen. Alcan also conducUd a parttal sur~ey tn 1983 and noted t~at

September 18 was t~e approxtmate peak of spawntng (FarIna, 1984). In 1984. the

~Ighest of the two counts (1287 c~lnook) was obtained September 13 and t~e

escapement estimate was rounded to 1300 spawners.

In 1965 and 1966, peak counts were stm1lar, 1660 and 1640 chinook respectl~ely.

The timing of peak spawntng was, howe~er, about a week earl1er tn 1965 compared

with 1986 (maximum counts were Obtained between September 7-11 and September

16-23 respecthely). In 1965, the flnt survey was conducted on September 7 and

1293 spawners were already tn the rt~er. On September 11. t~e maximum count was

obtained and numbers had dropped substantially by September 18.

In 1986. ch1nook were beglnntng to occupy the spawntng grounds by September 3.

By September 16, most of t~e fish were paired on t~e redds and peak spawntng

occurred around thts date. The obser~ed tlmtng was consistent wlt~ the reports

made by a SEP crew who. dur1ng the week of September 16, captured Nechako

females for egg takes for a wtnter 1ncubat10n study. These females were ripe or

had spawned. By September 23. numbers Of lt~e spawners 1n the mId/lower reaChes
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Table L Annual chinook escapement estlmatu and pucent distributIon tn the
upper. mid and lower reaches of the Nechako River, 1983-1986.

Year

19B3

1984

1985

1986

Peak
count

641

1287

1660

1640

Escapement
estlmatea

800_900 t

1300

2000

2000

Upper
( 1-7)

3S

21

J6

..

,. DIstrlbutlonb
Middle
(8-lJ)

13

J2

11

Lower
(14-16)

45

60

31

3S

a Escapement estImates based on peak counts (see text). These estimates are
reported In the Fishery Officer's spawning annual reports. Actual counts (or
each elate are shown In Appendix 1.

b Percent distribution based on a single count or peak count If multiple cOunts
were made.

c Fishery Orflcer estimate from single count on Septtmber 19.
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between Greer Creek and Vanderhoof decreased sl~nlflcantly. However, numbers In

tne upper Hechako River between Cheslatta falls and Greer Creek were similar to

the Septtmber 16 counts. In some upper spawnln~ locations, fish counts were
greater on September 23 than on September 16 suggesting that additional fish had

arrIved on these grounds. One observer did note that a school of chInook was

mIgrating In the upper HeChako River on Septtmber 16. Spawnln~ was virtually

completed by the end of September or early October In both years.

In the fishery OffIcer's annual spawnIng report for 1985, the escapement

estImate 91ven Is 2000 chinook. ThIs Is an expansIon of the peak count by about

20 percent and recognIzes that the peak count 1$ an underestimate of the

population. It does not take Into account chinook that spawned prior to or

following tnt peak. ASSl.rnlng that the peak count provides a populatIon Index,

an escapement of 2000 1$ reported for 1986. sInce peak counts In 1985 and 1986

were sImIlar.

An estimate of 2000 chinook In 1985 and 1986 was consistent with the 1980

escapement estimate which had a sImilar peak count, namely 1,640 chinook

(Appendix 10). The 1980 estimate was derIved from 8 atrial counts conducted by

Envlrocon Ltd. To estimate population sIze:, a spawner abundance curve was

plotted and the total spawner-days corrected for female residence time on the

redds (Alcan, 1984). The population estimate they obtaIned (2023 fIsh) was

about 1.23 times the peak count. An attempt to analyze: the 1985 and 1986 data

uSln9 thIs method was InconclusIve; the number of surveys was limited. some data

poInts were Inaccurate due to Incomplete surveys of the river or poor

visibility, and both migratIng and spawnIng fl$h were counted (only spawners on

tne redds should be Included In the analySI$). In addition. It was not known
whether the resIdence time determined In 1980 would be appropriate In 1985 and

1986.

WhIle serial spawner surveys conducted In 1985 and 1986 ensured that counts were

made at or close to the peak spawning time. peak counts or slightly expanded

estimates can at best provIde a relathe Index of escapement and the true

spawnIng population of the Hechako River rtmalns unknown. There Is evIdence

from other stream surveys that vIsual estimates are always underestimates of the
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total population ana that N~cha~o Riv~r chlnoo~ could b~ und~r~stim.lt~d by as

mUCh as a factor of two (Healey, p~rs. coorn.). Th~ r~lat10nship b~tw~~n visual

counts obs~rv~d during a flight surv~y ana the total escapement to the N~cha~o

Rlv~r has not b~en d~t~rmlned and could only be assess~a by comparing visual

counts with an ina~p~naent methoa such as a full str~arn f~nc~ count or a

m.lrk/r~captur~ program.

Chinoo~ redds count~d October 10. 1986 are presented by rIver section in

App~ndlx 5, and ar~ summarlz~d for upper, mid ana low~r Necha~o reach~s In Tabl~

2. The mean total count of 828 r~dds corresponas to an avera9~ of 1656

spawners, assuming that each r~dd r~pr~sents a spawning pair. Th~ spawn~r

estimate us1ng r~aa counts was similar to the p~a~ spawnin9 count of 1680

ch1noo~ (Tabl~s I and 2), Howev~r, r~dds below Gre~r Cr~e~ and particularly

those 1n th~ low~r Necha~o River belOW Nautley (s~ctlons 14-16) were extrem~ly

difficult to alstlngu15h and ther~fore are li~ely und~restlm.lted. For the upp~r

riv~r only (above Gr~er Cr~e~), th~ spawner est1mate based on r~dd counts (930)

was 1.28 t1mes the pea~ 11v~ count (728), This is consistent wIth th~

observat10ns that Inaicated lat~ arriving spawners in the upper r1ver. If this

factor of 1.28 was used to adjust the pea~ 1ive count of 1640 spawners, a total

escapement estimate of about 2100 Chinook would be sugg~sted. The accuracy of

redd counts needs to be assessed furth~r.

SPAWNING ~lSTR18UTION

Perc~nt alstribution of chlnoo~ spawners 1n the upper, mla and lower r~ach~s or

th~ N~chako R1ver 15 shown for 1983-1986 In Table 1. Th~se aistributlons ar~

bas~d on a s1ngle spawn~r count available for 1983 and on max1ml.m counts for

1984-1986. Dur1ng 1983-1986, 40-681 of the Nechako chinook populat10n spawn~a

abov~ Nautley R1ver confluence (sections 1-13) with 27-441 in th~ upper r~aches

abov~ Gr~er Crttk (sections 1-7). In 1983 and 1984, a larg~r p~rcentag~ of

chinook spawned in the lower river (45-601 1n s~ctions 14-16) than 1n 1985 and

1986 (32-351) (Table 1).
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Table 2. Ch1nook. rtdd counts and percent dlstr1but1on 1n the upper. mld ana
lower reaches of the Nechako Rlver, October 10, 1986.

Locatlon and DFO Sect10n Number

lipper
1-2

Nechako '" Nechako Lower Nechako
14-16

Tota I

No. redd$

Redd count (x2)a

)'; Olstrlbutlon

82 236 147

164 472 294

"

85

170

"
182

12

161

'64

12

828

16S6

100

a Each redd 15 consIdered to represent a spawn1ng palr.
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Tht distrIbution of rtddS tn 1986 lndlcattd a lar~tr ptrctntagt of spawntrs

abovt Grur Crttk than indlcattd by tht pUk spawntng count (56~ vs 441, Tabln

2 and 1 rtspectlvtly). Howtver, the unctrtatnty in redd counts ll\llkes tht
ptrctnt dtstrlbution of redds no mort accuratt a rntasurt of total dtstributton

than tht dtstrlbution of spaWntrS at peak count.

Ptrctnt distributton of spawntrs bastd on peak count by river Stction is shown

for 1984-1986 In Figure J and Table J. Oetaihd distribution of 1986 spawntr5

1.t, within rtver stcttons ts shown tn Ftgurt 4. The 1986 data are based on

spawntr and rtdd counts and supplemtnttd by urial photo lnttrprttation. ~ajor

spawning areas In the Nechako ~lvtr art characttrlnd by gravtl dunes and can

often bt tdentttted on urlal photos. These areas as well as othtr spawning

sittS observed during fltld SUrVtys but not tdentttled on photos are shown tn

Figurt 4.

In general. river sectton J has supported the largtst ptrcentagt of spawners in

all years (IJ.2-20.l%) tn the upper river. As shown tn Ftgure 4, a large numbtr

of sites occur throughout this section including tht upper (km 7) and lower (km

9) spawning sttes tdentlfhd In 1974 studies (OFE, 1979). Spawntrs art also

scatttrtd tn modtratt numbers almost to Grter Creek (km J2) in section 7. 8elow

Greer Creek, spawnin9 areas are more dispersed. V1rtually no spawning occurs 1n

sections 7. 8 and 9 (from Greer Creek to km 51) with the except10n of sites near

Larson's (km 46-47). Scattered spawntng occurs again from sect10n 10 to sect10n

12 (km 51-75) whIch includes the Otamond Island area. Limited spawning occurs

in section IJ and much of the rlver In the 50 km belOW Nautley Rtver (sections

14-16) is not utillnd. Spawning in the lower Nechako ~tver occurs at discrete

sites including In the v1clntty of km 91 and km 94. at the 6ruside/Engen site

(km 114-116) and In the vicinity of Vanderhoof (km IJ7-140).

CA~CASS ~ECOVERY

The total carcasses recovered 1n 1984, 1985 and 1986 were 178, 184 and 205

respectively. Oetal1ed Information on each f1sh is presented in Appendix 6 as
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Fi;ure 3 Percent Distribution of Chinook Spawners in
the Nechako River by Section, 1984-1986

20
1986

o LLL.J,;.L.LLti
2 3 4 ~ 6 7 8 9 10 II 12 13 14 15 16

NECHAKO RIVER SECTION
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Tablt 3. Ptrctnt dtstr1butlon 0' chinook spawntrs 10 tho "Itchako Rhtr by
section, 1984-1986,&

har
Sectton 1984 1985 1986

1 Cheslatta Falls '.3 0.5 '.7, 0.8 0.3 2.9
3 Bert lrvlnt's 13.2 17.8 20.2

• 3.1 I.S •• 8
5 Swanson Cr. 3.S 3.' •. 8, 3.9 11.2 8.8
7 Greer Cr. 0 1.1 O. 1

8 0 1. 1 1.8
9 Larson's 2.3 1.8 ..,
10 0.9 , .8 5.S
11 Diamond lsland 1.' 11. 3 ,..
12 '.7 11.1 ,.,
13 Fort Fra.str 3.7 '.2 o.1

14 "Iautlty R, 9.7 7.2 '.3
15 Braestde 19.4 10.2 13.8
16 Vandtrhoof 31.1 14.3 14 . 6

Total 100 100 100
Ptak count 1287 1680 1640

a Bastd on peak count for tach year, ste Append tces 2-4.
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...ell as data on tartasses retovered In 1980. 1981 and 1982 (dlstussed in Part

II). Results on mean postorblUl-hypural length (POHL), age. se~ ComposttlOn.

fetundlty and egg retention are presented belo....

length

~ean POHl for males and females In the upper (sections 1-7), mld/lo...er (sectIons

8-16) and all reaches (sections 1-16) are ShOWn In Table 4. Size data for mId

reaches (settlons 8-13) ...ere not isolated due to small sample sIzes.

~ean lengths for all fiSh averaged 67.4 em In 1984. 72.1 em In 1985 and 71.3 em

in 1985. ~ean length for 1984 ...as signIficantly (peO.05) smaller compared to

mean lengthS for 1985 and 1985. IOhlth had similar mean f15h sizes. Th15

variatIon betlOeen years Is ShO...n tlearly In the annual length frequency

distribution curves (Figure 5). The smaller mean lengthS documented In 1984 as

compared to 1985 and 1985 are likely a result of the dominance of the younger

fIsh in 1984. Age 4 and younger fish constttuted 64.6% of the 1984 recoverIes

but only 29.6% and 30.9% of the 1985 and 1985 recoveries (Table 5).

Females lOere smaller than males In all years sampled with the sIze difference

between sexes sIgnIfIcant (peO.05) only In 1986. Overall mean fIsh sizes ShO...ed

no sIgnificant difference (peo.05) bet...een the upper (sections 1-7) and

mld/lo...er (sectIons 8-16) reaChes In all years.

Age Composition

Age compositIon of chtnook adults. as determIned from scale analys15. Is

sUllTlllrlzed In Table 5. Four and five year olds ... lth one full year In freShwater

domInated the spa...ning population In all years (93·99% of the aged fISh) ... \th

age 42 dominant In 1984 and age 52 dominant In 1985 and 1986:
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Table 4. Mun postorb1tal-hypural length of cll1nook spawners by se~ and ruches,
Nechalo RIver, 1984-1986 (n • sample sIze).

Length (em) t 1 S.E.a

Yur Reaches
(sectIons)

Males (n) Fl!IIIales (n) Total (n)

1984 67.4 t 2.2 (8) 65.3 t 2.0 (12) 66.1 t 1.5 (20)

MId/Lower (8-16) 68.6 t 1.2 (73) 66.8 t 0.8 (85) 67.6 t 0.7 (158)

1985

All (1-16)

Upper (1-7)

68.1 t 1.1 (81)

70.7 t 1.4 (33)

66.9 t 0.7 (97) 67.4 t 0.6 (178)

71.3 t 0.7 (58) 71.1 t 0.7 (91)

MId/Lower (8-16) 75.8 t 1.6 (30) 71.9 t 0.8 (63) 73.2 t 0.8 (93)

1986

All (1-16)

Upper (1-7)

73.1 t 1.1 (63)

74.8 t 0.9 (61)

71.6 t 0.5 (121) 72.1 t 0.5 (184)

67.8 t 0.7 (85) 70.7 t 0.6 (146)

MIll/Lower (8·16) 74.4 t 1.1 (40) 68.7 t 1.1 (19) 72.6 t 0.9 (59)

All (1-16) 74.7 t 0.7 (101) 68.0 t 0.6 (104) 71.3 t 0.5 (205)

a S. E. standard error
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Figure 5 Length Frequency Distribution of Chinook Spawners
in the Nechoko River, 1984-1986
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Ta~h 5. Percent age CO!OOsltion of ChIIlOOk spawners by rncnu (toP) and !>eX (bottlJll).
Htcnako River. 1984_1986.a

1 ....e Ca'pos1tlon by Reaches ItI:Der of
Yur ReaCheS , 1 J , • 1 ., S 1 S , • 1 ., Reaaable

StaIn

".. -, 13.3 46.7 ".0 IS
Mid/Lower ,., 6l.9 31.1 ,., IJZ
.. 1 '.0 ... 61.l 32.0 J.' ",

1985 -, '<.B 65.l "Mid/Lower 1.' l3.3 75.3 7l
All 0.' .... 70.4 '"

I'" -, 1.0 29.J 53.' '.1 ..
Itld/LOooer '.S ".0 67.5 .,
All 1.' 29.' .... .., '"

1 Age Composition by Sex Nultltr of
Yur S.. j 1 J , • 1 • 2 S 1 • 2 , 1 , 2 Readable

Scales

".. ..1. .., 1.S 55. 1 '<.B '.J "FellBle I.' ..., 29.S '.S "
1985 .... .,.. .... "Fl!I"lII.le 1.0 23.2 75.8 os

I'" .... J.1 ".0 70.' '.1 OS
Ftr.'I3Ile 37.' 59.5 2.7 ,.

a Determined us1ng stalt analys15.
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Yur Age ., Age 52

1984 6l.2'; 32.0';

1985 28.9'; 70.4';

1986 29.5'; 64.81

The upper rUChe~ had generally ~Imllar age COfllIOsltion as the m1dllower

reaches, with a somewhat younger age structure observed in 1985 in the upper

rUChes. No obvious age difference was noted between males and ftmale~,

although cOlllPared to females, males were ~OOItwhat younger in 1985 and older in

1986. The percentage of aged adults that ~pent one full year In fre~hwater pr10r

to ~ea ...ard m1gratlon was 98.61 1n 1984, 99,31 1n 1985 and 1001 In 1986 (Table

5).

A compar1~on of the scale and f1n ray analy~es carried out 1n 1984 showed an

overall older age composlt10n as determined from fin rays (Table 6). With the

fin ray method, age 5 and ohler fhh const1tuted 50,9'; of the total sat!l'le.

largely due to a strong age 62 component (19.31). In cOlllPuhon, age 5 and

older fish constituted only 35.4'; of the total sample us1ng the scale analys1s.

Of the 140 samples for which both readable scales and f1n rays were available,

100 (71.41) agreed in age, while 40 (28,6';) did not (Appendix 6), In 37 of the

40 ca~es of disagreement, the age estimates from fin rays were higher than age

estimates from scales,

Sex Composition

Sex composition of the sampled carcasses (Table 5) showed a somewhat higher

proportion of females In 1984 and 1985, and an even sex ratio 1n 1986:

SaIllIl e , ,
~ s1ze .!!!!ll Females

1984 178 45. S 54.5

1985 I" 34.2 55.8

19M 105 49.3 50.7
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Table 6. Percent age cCITPosltlon of chinook spawners by reaches, as lletermlned frcm fIn
ray analys1s. Nechako River, 1984.

Reaches 3 1 4 1
%Age ComposItIon by Reaches

7 2 a 2
HlIItler of
Readable

FIns

l.l"""

A" 1.1

11.1 27.6

49.0

1.2 46.6

« .•

25.5

27.5

11.1

20.3

19.3

5.6

2.6 1.3

2.9 1.2

18

153

All (scalesja 2.0

a Frcm Table 5.

1.4 61.2 32.0 3.4
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It should be noted that sex compos1t10n based on dead recovery may be

dIfferent from that of the live chinook population due to dHferences in

residenCe time between males and females.

Fecundity and egg retentton

Only one un spawned chtnook female was sampled; for an egg count In 1985. The

female had a postorbltal-hypural length of 760 IITIl and contalnetl 6800 eggs.

Mean egg retentton was low ranglnll from 21 to 30 eggs per female for the three

years sampleo. Of a total 321 carcasses. 19 retatned; over 100 eggs (Appenlih

'J.
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PART II: REVIEW OF HISTORICAL AND RECENT DATA OH ClUNOOE SPAIINIHG POPULATIOHS

IN THE NECHAlD RIVER

Tnls s'tona part of the report r,vlews all .val1.ble a.ta on chlnook sp.wners ln

ttle Hechako Rher. The UClptmtnts are ducrlbed for the p.rlOll precealn9

rl!llano I, that 15, prior to the constructlon of hnney Dlm, during reservoir

filling .nd following rher regul.tlon through the Sklns lake Spillway. Since

tile water flows lIave Influenced tile ucaptmtnt estllllltu, It 15 unful to begin

wltn a slllr.\lry of the Hechako IllY.r flow regie,

NECHArD RIVER FLOW REGIME

Tile Hechako RIver flow regIme from 1930 to tile present Is sllown In FIgure 6.

Tile lIydrographs from 1930 to 1942 are representathe of tile natural flow re91me

prIor to the cOllstruct1en of r,nn,y Dam and those from 1952 to 1956 show the

~ery lew flows In the Heehako Rlver aurln9 reser~olr f1111n9. Beglnnln9 In

1956, waur was released by Alcan throu911 the Skins lake Spillway. The period

from 1957 to 1978 shows hl9hly ~arlabl, flow. In the winter of 1979, flows were

reduced to approximately 11.3 m3/s (400 cfs) and OFO obtaIned a court Injunction

In 1980 whlch specified a ..,lnlmum flow reglme for the Nechako Rher. It

so,clfled 31.1 ~/s or 1100 cfs for chinook spawnln9 and Incubation (September I

- March 31) and 56.6 11I3/5 or 2000 cts for chinook rearlng (April 1 - August

31). The lnjunction flows \/trt In effect from 1980 to 1985.

FIgure 7 anl! Appendl. 7 show the lIIean September (I.,. spawning) flows from 1'1130

to 1986. The mean pre (tmllno spawning flow (1930-1952) was 152.3 molls (SJ77

ch) ranging frOlll 117 ,.315 ('1l2 ch) to 206 r#JIs (7275 C(5). During reservoir

filling, flows ranged frOlll 8.1 to 28.1 .3/5 (286 to 992 cfs), Prior to tile

suonantlally lower flows be91nnln9 in 1978. the post rtllllno spawning flows

(19S7-1977) were hlgller (aVer'9In9 200,9 m3/s; 7095 t(5) than under the n.tural

re91me wlth a much larger variation In flow from year to year (27.8-483 r#Jls;

982·17057 cf5). Recent flows from 1978 to 1986 represent a reductIon from
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Figure 6 Nechoko River Monthly flow.
1930 -1942 ; 1953 - 1986
(adopted from Hamilton, 1987)
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FiQure 6 continued
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pre k:emano flows of about 141.. Spawning flows averaged J6 mJ/s (1272 ch) with

the exception of 1965 when flows were 64.4 mJ/s (2274 cfs).

CHINOOk TIlliNG

Early FHhery Officer reports Indicated that chinook. usually arrived in the

Nechak.o River in AUljlust. 6ased on more detailed investigations in 1949. 1950

and 1951, McLaren (1952) reported that Chinook. arrived in tile upper river (Fort

fraser) in the latter part of August, and that peak. spawning occurred about the

middle of September and ended by October IS. TII15 was generally the timing

reported In tile F15hery Officer reports follow1ng kemano I, wltll peak spawn1ng

generally 1n the third week of September. Recent studies 1ndlcated peak

spawning In the second or th1rd lOeek of September and comp1etioll by tile

beginning of OctOber. For example. In 1985 the largest nllTlller of spalOners lOas

recorded from September 7 to 11 IOlIlle In 1986 the maximum count occurred from

September 16 to 23.

Since surveys generally begin at the start of spalOning (I.e. the beglnntrlg of

September}. little InfonJlation 15 available on the timing of arrival In the

system except for Incidental observations. Fee and Sheng (1978) reported that

chinook flrst arrived at the Nautley confluence August 1. 1978 and at 8ert

Irvine's Lodge on AU9ust 12. Alcan (1984) first observed cll1nook in the upper

Nechako on August 14 and August 20 in 1919 and 1980 respectively. In 1986, an

adult Chinook was otaerved 1n the upper Nechako River downstream of Bert

Irvine's Lodge on August 11.

Although 1t Is not poss1ble to detenmlne the precise timing of migration of the

Nechako stock througll tile lower Fraser R1Yer without tagging data, It 15

believed that the Nechako ch1nook. move through the lower Fraser In June and July

(Harrison, pers. comn.). Nachako Rher Chinook are grouped IOltll the early

SUlTmer chinook (before July 15) IOlIlcll are dcrnlnated by fish bound for the Upper

fraser River and tributaries above L11looet. Nechako ch1nook are, hOlOever, one

or the latest spalOnlng stocks of chinook 1n tile Upper fraser River (Harr15on.

pers. conrn.).



• 34 -

CHINOOK ESCAPEMENTS

Reported NechakO River ChinOOk escapements for the periOd Of record are shown In

Table 7 and Figure 8. Thne are compiled mainly from Fishery Officer reports,

but use estimates derived from more intensive surveys when available, These

estimates are COnsidered to be the best available and are part of the OFO

eSCapement data base used for management purposes. More detailed data are

presented in appendices 8 to 10.

PRE KEMANO I ESCAPEMENTS

Escapement records for the Nechako River extend from 1925 to the present in the

"Annual reports of salmon stream and spawning groundS' (BC 16's} compiled by the

Prince George fiShery officer (Appendix 8). From 19Z5 to 1934, however, the

chinook run is described only as light, medium or heavy with no quantitative

definition of these categories. In 1934, the fishery officer began to assign a

letter COde that corresponded to an annual escapement range. While the fiShery

officer reports represent a complete record, the interpretation of escapement

estimates is subject to error. The escapement estimates 1n many cases were

based on partial surveys only, often relying on "trapper" reports to estimate

numbers of ch1nook in the major spawning areas of the upper Nechako River. The

early reports dO not document the method of survey, the frequency of visits or

the dates of observation. all tactors that are necessary to provide a reliable

population estimate or index that can be compared from year to year. In

addition, the Nechako River flows were several times the magnitude of recent

(lg7B to present) spawning flows undOUbtedly making accurate counts difficult If

not impossible (McLaren, 1952; Coles, 1953). The analysis of trends In

escapement in the Nechako River must recognize these limitatiOnS.

The maximum escapement recorded by the Fishery Officer during this time ranged

between 2000 to 5000 chinook and the minimum 100 to 300. More detailed

InvestigatiOns were. however, conducted t:>y OFO from 1949 to 1952 (Table 8). In

1949. the Nechako River was surveyed by boat from Fort Fraser to the Grand

Canyon t:>y the Fishery Officer. In 1950 and 1951. spawning surveys were carried
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TABlE 7 HecMko River cl'llnoolt sall!al uc~t estiratu 11134 • '016
(NUmDer in brackets is the .ldPOint of the range)

'93' 100 • 300 (200) '96. 300 - 4002 (J50)
11135 1000 - 2000 (1500) '96' 300 - 500 (aoo).,,, 500 - 1000 (7SO) .983 300 - 500 (400)
1937 2000 - 5000 (JSOO) .... ... - "'" (700)
m. 500 - 1000 (7SO) .965 300 - 500 ("').,,, 1000 • 2000 (1500) '''' '" - 500 (ISO)
Ul40 JQOO2 '96' 500 - 1000 (7SO)

"'I 1000 - 20lXI (1500) '968 300 - 500 (400)

'" 300 - 500 (4lX1) '96' 300 - 500 (llXI).", llX1 - 300 (200) 1970 500 - 1000 (750)

"" IlXI - 300 (200) 1971 300 - 500 ("').", IZOO - 1J()02 (1250) 1972 300 - 500 (4lX1)
1946 II",' 1973 500 - 1000 (7SO)

'''' No est. 1974 llZl1

I'"~ No est. 1975 1000 • 2IXXJ (1500)

I'"~ 2000 - 5000 (3500) 1976 ,200'

"" 1000 • 2000 (lSOO) 1977 ,0002
'95' 2000 - 5000 (3SOO) 1978 ,.,.,
"52 """ 1979 .""1953 300 • SOl) ("') ."" zooo5
".. 1000 - 2000 (1500) .98. ...0'
'95' 300 - 500 ("') '982 ,....
"96 100 - 300 (200) '983 800 - "'"
'95' No ut. .'" .)002
"96 No est. .985 """'95' No ut. .016 """'950 SO - 100 (75)

Notu

lEst \mates fn;Jll 1951 to 1985 are the data bue used by the Fraser Rtvtr,
Northern B.C. an:l YIo6::on D1v1s1on for rrelll98!lfnt purposu.

2Soetlf1C ~rlcal est1n.te by Flwry Off1cer
JReOd Count, Mclaren (1952)
4Redd COunt, Dept. of Fisheries and the Environment (1979)
SHean fllMle residence timt utirnlte Alcan (l984)
6Redd Count Farllll (198Zb, 1983)
7Soyrce : ttlls report



Figure 8 Chinook Escapement Estimates in the Nechako River, 1949-1986
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out by the Fish Culture Development Branch and ln 1952. redds were counted In

the upper Heehako Rher when they were vls1ble followlng the closure of Kenney
dam (McLaren, 1952 and 1953). OFO (then the Department of Fisheries) also

operated a fish count1n9 weir on the Hechako River above Fort Fraser ln 1953.

McLuen counted 113137 redds In the upper Hechako Rlver between Fort Fraser and

Cheslatta and estimated that a populatlon of 4000 chlnook spawned In this area

in September 1952. Alcan agreed with this estimate based on their own surveys

(Coles. 1953).

Based on the live and dead counts conducted from 1949 to 1951. McLaren

speculated that the nutnbers of Hechako River chlnook returnln9 annually could

range between 2000 and 10000 flsh. He noted the large size of the rher made

counts dlff1cult and that a fence count would be requlred to obtain an accurate

population estimate. Alcan observers also reported that an accurate 11ve count

was extremely dlfflcult due to the size of the river and depth of spawning to 4

or 5 feet (Coles, 1953).

An escapement estlmate of 7500 In 1949 and 1950 was glven for the upper Hechako

River in a report by the Department of FIsheries, Fisheries Research Board and

the Pacif1c Salmon Flsherles Conrnlulon (1951) and referred to In OFf (1979).

The origin of thls estimate ls unclear. The only studles avallable for thls

perl ad were those reported In McLaren (1952, 1953) as descrlbed above.

It ls notable that In 1949, 1872 carcasses were counted In October and an

escapement estimate of 2000 to 5000 spawners was reported In the stream files

(BC 16's). Thls represents a dead count of 37l to 9~ of the total estimated

run. Thls ls hlgh based on recent experience with dead recovery In the Hechako

River. Only about 10-lSl of the live populatlon were recovered In recent

carcass recovery programs from 1980 to 1986 even though condltlons were more
favourable for recovery under lnjunctlon flows than they 11kely were at the

h19her flows In 1949. This percentage may be somewhat underestimated since the

programs were tenmlnated when about 200 carcasses were recovered. However. the

target was generally achleved at the end of September or early October and after
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tile peak die off had octurred. In 1976, about 24'1: of the estimated population

were recovered (Fee and Sheng, 1976). Assuming that 20'1: of the carcasses was

counted In 1949, a population close to the 10.000 spawners as postulated by

McLaren would be possIble.

POST KEMANO 1 ESCAPEMENTS (1952-1973)

In the four yurs followln9 the 1952 dam closure, there was a substantial

decllnt of the chinook populatIon from the 1952 estimate. The fishery offIcer

reported 300-500 spawners In 1953 and 1955, 1000-2000 In 1954 and only 100-300

In 1956 (lab1e 7).

In their reports on migratIon and spawning In the Nechako RIver system

(surrnarlzed In AppendIx 9), A1can reported annual redd observatIons from

Cheslatta Falls to Vanderhoof from 1952 to 1956 (Coles. 1953; McKone. 1956).

Spawner ObservatIons and redd counts In the upper Nechako RIver (above Nautley)

and In the Nechako River (below Nautley) are shown In Table 6. These data aho

show a large decline In numbers of chtnook particularly In the upper Nechako

River. The estimates for the upper river are reasonably similar to the fishery

offIcer population esttmates. Alcan's total estimates of redds whIch Included

the Vanderhoof area were somewhat hIgher.

From 1957 to 1973 Inclusive, the only estimates are those of the fishery

officer. In all years. lus than 500 or less than 1000 chinook were reported.

Counts were often hampered by large discharges from the SkIns Lake Spl1lway.

SpawnIng flows post Kemano I were often higher than pre Kemano flows. In 1957

to 1959, no estimates were possIble due to sIlting and Nechako River chinook

were reported to spawn In the Stellako River. Alcan estimated 3478 chinook In

the Stellako River In 1956 (Estabrooks 1959). The upper Nechako was often

surveyed by Alcan during this period. Small numbers of live and dead chinook

were reported but no population estimates were made (Appendix 9). In several

years, redd Observations In winter confirmed that very few chinook. If any,

spawned 1n the upper river (Estabrooks 1959, 1963. 1964). Alcan also continued

to monitor chInook In tne Stellako River. Numbers ranged from 68 to 738 from
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1959 to 1964, and were generally less than 100 f1sh from 1965 to '976. 1t Is

only in the mid sixttes that the fhhery officer 1ndlcated some Il1llrovement In

the vislb11ity of the Nethal:o River dur1ng spawning and that surveys were

conducted at the estimated peal:.

RECENT ESCAPEMENTS (1974-1986)

hbh 9 shows reported escapement estimates, the nllTlber of surveys tonducted,

reported counts of spawners, and data sources for the period from 1974 to 1986.

IntensIve surveys, that 1s, more than two he11copter surveys, were conducted in

3 yeus only; 1980, 1985 and 1986, Maximum counts 1n these three years were

similar be1n9 just over 1600 thlnooL Reported counts and escapement est1mates

In all years have generally ranged between 1000 and 2000 chinOOk wah the

exception of 1978 (2600 spawnl!rs) and 1983 wah fewer than 1000 spawners

reported. It should be noted that the 1981 est1mate was likely grossly

underestimated due to high discharges and low visibIlity and Alcan's estimate of

1540 based on redd tounts was consequently adopted as the escapement estimate

for 1981.

Even with the Improvement in spawner surveys In the last few years i,e. several

complete helicopter counts during spawnIng, low flows and improved vlslb11ity,

the estimates are at best a relative index of escapement when counts were

conducted during peak spawning, As shown in hble 9, only 1 or 2 tounts were

conducted in most years and these do not necessar11y represent the peak. In

years when several counts were conducted, the peal: can better be determined and

comparisons between years are more reliable. The peak count, however, does not

represent the total escapement since it does not include chinook that spawn

before or after the peaL In order to obtain a better estimate of the

popUlation, a nl.WTlber of methods are available. The AUC method (area under the

curve) calculates the total number of spawner days (area under the spawner count

vs. date of observation curve) and divides this quantity by the average

residence time on the redd to estimate the total spawning population.

Alternatively, methods not dependent on visual counts Include mark recovery and

fence counts. These methods are reviewed In Cousens et al. (1982) and Symons



TUlll 9. Reported c~inoot escapement estimates. spawner counts and data source~

frOlll 1914 to 1986. UnderlIned values are nUll_nts snown In Table,.
Tear Reported Mo. of Rellorted Date of Data

E~capement Surveys Count I Count Sources

1914 1A24 1 112 redds Oct 1 OFE (1919), 33' Sept 16 OFE (I919)
500·1000 1 100·800 ? Fisnery Offtcer Report

1915 1000-2000 1 1A0O Sept 18·26 Fl5~ery Officer Report

1976 1000-2000 1 llQQ ? Fl$flery Officer Report

1971 2000-5000 1 2000+ Sept 16-20 Flsnery Officer Report

1918 2402-24882 2 18023 Sept 12 Fu and snen; 1918

2000-5000 1 2500 ? Flsnery Offtcer Report

1979 1 14613 Sept 20 Olmsted et al., 19BO
1000-2000 2 1800 Sept 11-14 Fls~ery Off1cer Report

1 1768 Sept 20 Envlrocon Ltd •• 1980

1980 S 15084 Sept 16 Ruuell et al •• 1983
1000-2000 1 1600 ? Flsnery Officer Report

lQQQ {2023)4 8 1640 Sept 12 Ruu.11 et al .• 19B3
...1 can. 198-4

1981 5005 2 ", Sept 17 Fishery Officer Report
Ruuell et al., 19B3

1540 168 redds See Table 10

19B2 13006 2 10033 Sept 20 McICee. F. 1982
Russell et a1.. 1983

1300 2 '" Sept 1. Fls~ery Officer Report
H49 124 redds See Table 10

1983 800-9006 1 541 3 Sept 19 Mcleee. F. pers. ''''''.BOO-900 1 '" Sept 19 Fishery Offtcer Report
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Table ,. ChInook ucap~nt est1mates, peak counts and data sources from 1974
to 1986 (cont'd)

Year Reported No. of Reported oa te of Data
Escapement Suneys Count 1 Count Sourcu

1984 13006 2 1287 Sept 13 S'oI11t, D., 1984
F15hery Officer Report

3 "2 Sept IS MItchell, 1984
(Envlrocon Ltd.)

1985 20007 4 1680 Sept 11 Th15 report
F15hery OffIcer Report

1986 20007 4 1640 Sept 16 Th15 report

I Max1mum count 1s gIven 'oIhen there 'oIas more than 1 count, see Table 10.
2 Unclear hO'ol th1s estimate 'oIas derIved from actual counts.
3 Includes dead; see append1x 10.
, Based on multiple counts and female residence tIme.
5 Very poor cond1tlons; fishery officer reported there could have been 4-5 times

th15 number.
6 Actual counts are slightly expanded or rounded off by the fishery offIcer.
7 Peak counts are expanded by a slmllar factor calculated for 1980.



and Waldtchuck (1984).

level of accuracy In the
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The use of these techniques resul ts

esttmatlon of populatton stze.

tn an Increasln9

In 1980. Alcan (J984) estimated the Nechako clltnook escapement by conductln9 8

aerial counts and determtnlng female residence time (A.Ue method). The estimate

obtatned (approx. 2000 spawners) was about 1.23 times the peak count. Nel1son

and Geen (1981) using this method In the Morice River noted. however, that total

spawner numbers may still be underestimated since residence time was based on

females, which have a 10nger residence time than males, and the number of jacks

are also underesttmated.

Multtple counts conducted by OFO were also available for 1985 and 1986.

Calculation of spawner days dlvtded by the average residence time derived In

1980 yielded estimates similar to or sltghtly greater than the peak. There may,

however, be constderable error In these curves due to the frequency of or

Interval between the observations, Incluston of data points which represent

Incomplete surveys or counts conducted under poor conditions, and the Inclusion

In the counts of migrating and holdtng fish. Moreover, the calculation uses the

average 1980 residence time which may not be appltcable In other years. There

was a considerable range observed In 1980 (8 to 21 days) and there ..as a

stgnlftcant difference In residence ttme bet..een early and late arriving fiSh

(AI can. 1984). All these vartables could account for substanttal errors tn

population estimates.

Since peak counts In 1985 and 1986 ..ere slmtlar to 1980, the same expansion

factor ....as used for the escapement estimate of 2000 In both years. With the

exception of 1980, 1985, and 1986. It should be noted that all other reported

estimates are actual spa....ner counts or In some cases counts that have been

expanded (subJecttvely) by the FIShery Officer to account for fish not seen. In

three years (1974, 1981. 1982), estimates ....ere based on redd counts. The

tnconslstency of methods should be constdered wnen comparisons bet....een years are

made.

Even If the AUC method ts used correctly with adequate observations throu9hout

the spa....nlng pertod and an assessment of residence ttme, the accuracy of the

method depends on the accuracy of visual counts. Healey (pers, comm.) tndtcates
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that visual counts ilrt almost always an underestimate of the spawners present.

This conclus1on Is based on ether systems where v1sual counts and estimates

derived from other methods are compared. He suggests that even 1n a sparsely

populated rlver like the NecMko. spawners could be underestimated by a factor

of 2. In the Stuart RIver, Hickey and Lister (1981) demonstrate the varlablltty
In population estimates using dtfferent methods. In 1980, the fiShery Officer's
spawner count at put wH 450 fiSh; tile estImate based on peak count corrected

for residence time was 590 and a mark recovery estimate, considered most

reliable by the authors indicated 1837 spawners. This Is about. times the peak
count and 3 times the estlrnate based on residence time. LIster comnents that

the magnHUde of the difference was surprIsing s1nce the Stuart R1ver Is not

partIcularly turbid and discharges In 1980 were 401 belll'ol average. In their

sUl'm\ary of SEP New Projects stUdies. Shepherd et a1. (1986) 1ndlcated that

chInOok escapements 1n the stream fl1es Io/ere usually underest1mated by 411. when

compared wIth New Project studIes where a greater effort was expended.

Another source of escapement data for thIs recent period Is Alcan's redd counts

in the upper Nechako River (above Greer Creek) from 1978 to }g8S. These are

shown In Table 10 and compared Io/Hh the appropriate percentage of the total live

count conducted by OFO. PopulatIon estimates based on redd counts from

Cheslatta to Greer Creek declined from 2300 In 1978 to 1340 In 1982 and to only

220 In 1983. The 1984 and 1985 est1mate was 676 and 618 spawners respectively.

In some cases (1978, 1980, 1983 and 1985) there 15 agreement between spawner

estimates based on redd counts and thOse based on live counts. In other years

{I979. 1982 and 1984) estimates based on redd counts are considerably hIgher

su9gestlng that spawner counts may have been underestlmated by a factor of I.S

to 2. In 1986, both redd counts a.nd spawner counts were conducted by OFO and

showed good agreement. The spawner estimate based on redd counts was 930 In the

upper Nechako River (above Greer Creek) ccmpared 'oIHh an estlmate of 888 based

on lIve counts. Some dlfflculCy was. however, experienced In dlstlngu1shlng new

redds In some areas and the accuracy of redd counts needs to be assessed

further.

J



Table 10. Compirison of redd counts I and spawner estlmltes In the upper Nechako
River from Cheslatta to Greer Creek, 1978 to 1986.

Redd I( 2
Spawner estimateSpawner estlmate2Redds 1(2Redd countTur

1986 (OFO) 465

1978

1979

1980

1961

1982

1983

1964

1985

1150

1050

'"
'"'",.3
110

321

338

109

2300

2100

1590

1540

1340
lO'

220..
'"
'"."

ee.g~ • 2600 a 2311

7S,~ • 1800 • 1364

84.g~ • 2000 • 1698

SB,B~ X 1300. 76'

3'.8J. 850. 296

26.~ • 1300 a 3'8

36.01 • 2000. 720

••••~ • 2000. 888

1.0

I.'

0.'

I.'

0.7

I.'
0.'

1.0

IRedd counts conducted by Alcan except In 1986 (Estabrooks 1980a and b: Farina
19B2a and b, 19B3, 19B', 1985 and 19B6).

2The spawner est1mate above Greer Creek was calculated by multiplying the total
escapement (Table g) aM the percentage of spawners above Greer Creek (Table
12)

3Addlt\Onal redds 32 km downstream of Greer Creek,



ESCAPEMENT TRENDS

As shown tn Ftgure 8. the Chinook escapement declined dramatically following the

construct ton of Kenney Dam In 19S2 and remaIned at low levels (approxImately 500

spawners) untll the 1970's. The escapement estimates from 1974 to 1986

tncreased averaging 1666 spawners and rangtng from 8SCl to 2600. From 1974 to

1978. nlllTlbers of chtnook generally Increased (1424 to 2600 spawners). declined

from 1976 to 850 In 1983 and Increased to about 20ClO spawners tn 1985 and 1986.

Table 11 shO'o/S the recent observed returns compared with expected returns

assWllng a 1:1 replacement of the brood. Expected returns were der1ved by

assuming a 75:25 ratio of 5 and 4 year old fish respect1vely. It shows higher

than expected returns In 1979 to 1981. and In 1985 and 1986. but lower than

expected returns In 1982 to 1984 (the 1978 to 1980 brood years). These 3 years

are also years when the Intensity of surveys was relat1vely low. ".lcan's redd

counts. however, also Indicate a large decltne In returns In the upper rIVer tn

1983 and 1984; a decline of approxtmately 90% In 1983 and 66% In 1984 from the

brood years. This Is a substantial decrease In the escapement and It ts

speculated that the 1978 and 1979 brood progeny may have expertenced poor

survival. Age composition of the 1984 returns (age composltton for 1983 returns

were not available) also Indicated a very poor return of f1ve year old chtnook

(1979 brood progeny) which. tn other years have domtnated the Nechako chtnook

population (Table 11). Wtnter flows In 1979/80 were reduced to 11.3 m3fs (400

(15) and the colder than average winter COnditions (Blachut, 1988) may have

affected egg to fry survival. On the other hand, factors SUCh as ocean survival

rates or harvest rates could have affected returns.

As dtscussed In the previous section. these data represent reported estimates

and have a number of llmltattons with respect to their accuracy. These numbers

represent visual counts and are very ltkely underestimates of the true

populatIon. The extent of the error can also vary stgnlftcantly from year to

year depending on the number of surveys conducted durIng the spawnln9 pertod,

the timing of the survey(s). survey methods and observatIon conditions. Although

the same ftshery officer patrolled the Nechako River from 1949 to 1979 reducing
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observer bIas, there Is often no doc~entatlon of surveys 1n the stream flles

whIch allows an assessment of the precIsIon of the estimates prov1ded. Th1s has

1mproved In recent years as a result of more detaIled spawnIng stud1es beg1nn1ng

In 1974 and the der1vatlon of the reported est1mates Is available for a number

of years (Table 9).

Escapements to the Nechako RIver are compared with escapements to the upper

fraser River and trIbutarIes (above PrInce George) 1n fIgure 9. Average returns

to the upper fraser RIver were at theIr lowest levels 1n the 1960's and

Increased 1n the 1970's and 1980's. In response to the reduct10n of chinoOk

harvest rates s1nce 1980. there has been a significant 1ncrease In recent

escapements to the upper Fraser R1ver particularly from 1984 to 1986. The

average escapement from 1981 to 1986 15 more than double the average escapement

of the prevIous decade. This Increase:. however, Is not apparent In the Nechako

R1ver; the average escapement for 1981 to 1986 15 slIghtly hIgher than the 1971

to 1980 average (1523 vs. 1407 spawners). Although the Nechako River

escapements have Increased from 1983 to 1985, slm11ar to other stocks, Harrison

(pers. camm.) notes that Nechako chinook salmon spawn1ng escapements sInce 1983

are more depressed than the spawnIng escapement to most other Upper fraser RIver

tributaries usIng 1979 to 1982 as a base period for comparIson.

DISTRIBUTION OF SPAWNERS

PrIor to McLaren's stud1es In 1951, the distributIon of spawners In the Nechako

RIver was generally descr1bed 1n the fishery OffIcer reports. Spawn1ng grounds

were "40 to 60 mOes" above Fort Fraser and '\ to 6 m\1es" above Vanderhoof.

Sketches show the spawnIng areas as upstream of Greer Creek, and 1n the vIcinIty

of Htll Larson's and Diamond Island. In 1951, McLaren produced a detal1ed map

of the Nechako RIver from Cheslatta to Nautley showln9 spawnIng areas (McLaren,

1952). He described the1r dIstributIon as follows:

"From Cheslatta Canyon to Swanson Creek there are many long stretches

where water flows ITIOderately fast over a bottom composed of medium to

coarse gravel. The most Important area Is located In the maInstream
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near w~ere Twtn Creek dlsc~arges Into the Nechako River. In addition,

there are many ot~er excellent areas dispersed throughout this region

....hlch Is heavlly populated by spa ....nlng salmon. From 5wanson Cretk to

Fort Fraser, the spawning areas are fairly widely dispersed. They are

located In the main Channel and to a large extent near mouths of ~ll

tributary creeks. With the exception of thtse 150lated areas, thts

section does not appear to be too suitable for spawning."

8ased on the redd count from Fort Fraser to Cheslatta In 1952, McLaren found

that 81.61 of the redds were located between Cutoff Creek and Cheslatta Canyon

(McLaren 1952),

Following closure of "enney Dam from 1952 to 1956, a greater nllllber of ch1nook

spawned In the Vanderhoof area than In the upper Nechako River (Coles 1953 ;

McKone 1956). Although the total population was greatly reduced, close to equal

numbers In 1953 or greater nllTlbers of fish In 1955 and 1956 spawned In the

Vanderhoof area t~an In the upper Nechako !liver. The exception was 1954, .... lth

87.5'1: of the spawners In the upper river. Thts c~ange In d15trlbutton was

likely related to the dramattc reduction tn flow a.nd ha.bttat In the upper river

during these years. In 1953, 1955 and 1956, the spa....nlng flows In the upper

Nechako River were only 17.1, 8.1 and 9.7 m3/s (604, 286 and 342 cfs) ....htle In

1954, spawntng flaws ....ere slightly higher being 28 m3/s or close to 1000 cfs.

In the 1960's. little detatl ts given on chtnook dtstrlbution tn the Nechako

River. The ftshery offtcer reported t~at c~tnook ....ere returntng to their

traditional areas as the water cleared following the period of tnltlal releases

from the 5k1ns Lake Spillway In 1957. As noted earlter, Nechako chinook were

believed to have spa....ned in the Stellako !lIver during thts period. In 1974, the

fis~ery offtcer noted a Change In dlstrtbutton w1tl'l more chinook in the vicinity

of Vanderhoof and Engen than he ~ad ever encountered, Spawning flows In 1974

were reduced to 27.8 m3/s (981 cfs). wh1ch were stm1lar to 1954 flo....s. In h15

spawning report, the fishery offtcer noted t~at;
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"In 411 tne years prior to 1914. some 60 to 70 percent of tne Sprln9

(ch1nook) run to tne Nech4ko (V4nderhoof to CheslUt4 Falls) has

always spawned above Fort Fraser. This year, possibly due to low

water cond1tlons and h19her tnan normal w4ter temperatures only some

40 to 45 percent of the run spawned above Fort Fraser. The number of

springs seen In the areas some 5 miles above Vanderhoof was the best

this writer has seen since 1952."

Studies In 1974 also Indicated that only 45'1. ef tne chlneok spawned above Fort

Fraser and 55'1. below Fort Fraser (OFE. 1979). The redd count, however, did shew

a slightly higher percentage In the upper river (65'1.).

From 1976 en. spawning surveys included a mere detailed documentation of

d1strlbutlon. Beginning In 19BO, OFO divided the r1ver Into 16 sections (Fig.

2) for counting purposes. The percentage distribution of spawners can therefore

be separated Into upper (above Greer Creek). middle (Greer Creek te Fort Fraser)

and lower river (Fort Fraser to Vanderhoof) for comparison during most years.

The percentage diStribution for 1974 and 1976 to 1986 Inclus1ve Is shown In

Table 12 and Figure 10. In general, over 60'1. ef the chinook spawned In the upper

r1ver from 1978 to 1962. 8ased on redd counts In 1976, Fee and Sheng (1976)

reported that 61'1. of all spawning In the upper Necnako River occurred In a 5.6

km area upstream of Bert Irvine's Lodge (approximately km 5 • kIn 11). Studies

In 1979 also Indicated that the most intensive spawning activity was In a study

area that extended several kilometers upstream and downstream of Bert Irvine's

Lodge (apprexlmate1y km 5 - km 15). Spawners In this area represented about 56'1.
of the chinook In the Nechake R1ver abeve Nautley and almost 50'1. of the total

Nechake population (Olmsted et al •• 19BO). Redd superimposition. indicating

some of the areas were at capacity. was also reperted for this area particularly

In the spawning area bordering 8ert Irvine's lodge.

From 1963 to 1986, the percentage of spawners In the upper river spawning areas

was COnsiderably reduced particularly In 1983 and 1964 when 45.4 and 60.2'1.
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FiCJure 10 Percent Distribution of Chinook Spawners in the Nechaka River
from Cheslatto Falls to Vonderhoof. 1974 -1986
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respe~t1vely Of tne ~nlnook sp~wned In the lower Ne~hako River. The per~entage

of sp~wner$ tn tne IIl<1jor sp~wntn9 areas In the Upper Ne~nako above Greer Creek

tnat were well populated tn 1978, 1979 ~nll 1960 wn only 26.8 to 34,8',(. In 1965

and 1966. the ~nlnook populatton wn more evenly represented tn tne upper,
mtddle and lower river wan a s11ghtly larger per~entage of sp~wners tn the

upper Ne~hako above Greer Creek.

The h1stort~al dtstrlbutlon data tndt~ates that redu~tlons In flow durtng

reservotr fl11tng affe~ted spawn1n9 dlstrtbut10n by lImiting spawnln9 llabltat In

the resIdual upper Ne~llako R1ver. In 1974. during lOW' flOW's (less than 28.3

m3/s: 1000 ~fs) tlle Flsllery off\~er reported a ~hange In tlle mtgratlon and

dlstrlbutton of c1l1nook. In otller systems, ~llanges In spawntng dtstrtbutlon
have also been nsoclated wall ~hanges in dls~harge. Slgntfl~ant ~hanges tn

spawner dlstrlbutton for e~ample, have been reported fer the Quesnel R1ver and

were attributed te ~hanges In stream dls~llarge and llabltat sele~tlvlty (Shepherd

et aI., 1966). Even theu9h es~apements were similar, appro~tmately 40',( of the

1980 Quesnel River spawners utIlized areas not spawned on 1n 1979,

The re~ent ~hanges in dlstrlbutton In the Ne~hako River are less elearly

asso~lated wall spawntng flOW's. In 1976, spawning flows were redu~ed te levels

Similar to 1974 and remained at these levels through 1984 and 1n 1966 (32.6 to

42.3 m3: 1150 to 1500 cfs), A ~llange In spawner lllstrlbution hC\o'ever was not

observed until 196) and 19S4. As 1ndt~ated ear11er, a Is posstble that the

1978 and 1979 brooll progeny e~perlenced poor surv1val In the upper river whHh

resulted In very low returns to the upper river In 1963 and 1984. 60th spawner
~nd redll counts IndIcated a Significant decline tn numbers In the upper Nechake,

and the age composttton data for 1964 shC\o'ed a very poor return of the 5 yur

old age ~lass. that normally dominate the run (Table 5). It 1s neteworthy that

the 5+ fish were the progeny ef the 1979 broed that would have Incubated durin9

low winter flews In 1979 {1!.3 m3/s (400 ~fs)). The winter of 1979/80 was

colder than average and may have contributed to redu~ed egg to fry survIval.
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"ltllcugh. flow. t~erature and other physical var1ables can affect adult
Ill;ratlon and spawn1n; habitat sultablllty, there were no obv10us changes In

1983 and 1984, It Is Interesting to note that the distrlbutton of Nechako River

chinook was very stlllllar In 1965 and 1966 even though the spawn1ng flO\ol In 1965

was allllOst double the 1986 flow. The relatlYe nll!tlers of spawners In the upper

rIYer 1ncreased In 1965 and 1966; howtver, the percentages are cons1derably
lower than those observed prior to 1963.

While there have been differences 1n the relative dlstrtbutlon of spawners, the

spawntng areas have been consistently used despite the large flow variatIons

followIng Kemano I. This Is apparent from cOOlPar1son of htstortcal and present
dlstr1butlon data, notably a distribution map prepared tn 1951 (McLaren, 1952),

recent counts of splwners and redds, lnd 1nterpretat10n of aerlll photoS. Matn

spawning lreas art charlcterlzed by large accllllulations of gravel or spawn1ng

dunes, which can be Identified on atrial photographs. "erlll photos taken 1n
1953. 1974. 1978. 1980, 1961 and 1986 shows tllat IMny of the spawn1ng sHes are

stable over tlllll! (Rood, 1967). 5ttes Identified from the 1953 photography wert

also 1dent1tled on IIOSt of the ID:lre recent photographs. These sites appear to
be used repeatedly and constitute the IMjor spawning areas 1n the Nechako Rtver

'rom Fort fraser to Chtslatta Falls (F1gure 11).

The tradHtona1 spawnIng areas are very Similar to sites Observed tn 1966

(Ftgure 4). The most Intens1ve spawning occurs In the upper rlYer. InclUding
the upper spawnIng stUdy sHe (km 7) and Bert lrvtne's (km 10); spawn1ng Is

dispersed below Greer Creek to pockets around HIll Larson's and Olamond h1and;

lnd In the lower rlYer occurs ma1nly at Engen and Vanderhoof. "lthough the
areas below Haut1ey dO not have good atrtal photo coverage, recent observations

of spawning areas are consistent with observatlons reported In the historical
streilll records.
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SPAWNING HABITAT CHARACTERISTICS

SPAWNING DUNES

The spawnln~ areas for chinook salmon In the Nechako River are Characterized by

spawning dunes. These are a series of elevated bands of ~ravel oriented

perpendicular to the flow, with approximately re9ular spacln~ and amplitude. The

dunes are treated by spawnlnljl Chinook durln9 redd building. Tutty (1986)

described 'mu1tlple redds' In tilt Nechllko River In 1974. He made detlllhd

observlltlons of spllwner lIctlvlty In the upper lind lower spawnln~ study sites (km

7 and km 9) In relation to dunes. He observed the crelltlon of 1I new dune, the

enlar~ement or branChing of an exlstln~ dune lind the reuse of an exlstln9 dune.

In their stUdies of NeChliko RIYer ctllnook spllwners at the upper lind lower

spawning sites, Neilson lind 8anford (1983) also reported thllt redds were

distrIbuted alon~ grllvel ridges or dunes. Rood (19S?) plotted redd locations

surveyed In 1974, 1980 lind 1986 on a NP of spllwnlng dunes and showed a close

lIssoc111tlon of most redds With dunes.

Spawning dunes are not unique to the Nechako River. Huntington (1985) describes

spawning dunes In the Oeschutes River, Oregon and InclUdes examples of other

chinook spawning rIYers In the Pacific Northwest with characterlstlc dunes.

Generally. they are found In rivers downstream of lakes or In regulated rIvers.

In 8,C., the Morice River lind the CtIIlko RIYer utllblt dunes. Nuntlngton

Indicated thllt the dunes Ny Increase the downwelling of water through the

gravel contaIning the eggs and that the trough provides favourable holding
conditions for spawners.

In a report on aspects of Ntchako River gecrnorphology, Rood (1987) describes

dune characteristics, area, location and stability using selected aerial

photography from 1953 to 1986. The followln9 analysis Is tllken from this
report,

Based on detalhd Npplng of the upper spawning study site where redd surveys

hlld prevIously been conducted, Rood reported thllt the dune wavelength or spacln9

lIveraged about 13m and amplitudes were generally less than 0.75m lind Nny less

than O.5m. The total dune area as measured from aerial photogrllphS, represented
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only about 1% of the channel bottom bet....een Cheslatta Falls and Vanderhoof. It

should be noted hO'o;ever that thts percentage ts underestimated since all areas

could not be identified on aerial photos. In particular, sHes In the lower

river ....here spawning is known to occur were not identifiable on aerial photos.

The area of dunes Identified on photos was estimated by Rood to be about 148000

m2 from Ches1atta Falls to Fort Fraser, Neilson and 8anford (1983) estimated

the densHy of redds in the upper and lo....er spawning areas to be I redd/235 m2

and I redd/112 m2 respectively. These areas were considered to have a

relatively high density based on aerial surveys of the entire river, Using

these densities, and assuming 2 spawners/redd. 1260 to 2543 spawners would be

attomnodated on the estimated area of existing spawning grounds. These values

indicated a much lo....er densHy than would be estimated using redd area or

aefended area (3 or 4 times redd area) as described in the lHerature (8urner.

1951). Redd area measured in the Nechako River by Alcan (1964) averaged 10 m2

ranging from 0.4 to 33.5 m2•

DensHies are dependent on escapement size wMch In 1960 was estimated to be

about 2000 spawners. Thts 15 somewhat less than the escapement in 1978 of

2600. Based on their field observations, Fee and Sheng (1978) Indicated that

some prime spa....ning areas in 1978 were close to capacHy. Olmsted et al. (1980)

observed redd superimposition on the lower spa....ning study site during 1979 when

the escapement was estimated to be 1800 chinook.

PHVSICAL REDO CHARACTERISTICS

Ground surveys of redds at selected spawning areas have been conducted over

several years (OFE. 1979; Russell et al., 1983; Alcan, 1984; Dutta, 1987; and

Haml1ton. 1987). The purpose of these studies was to determine the spawning

depth and velocity preferences of chinOOk In the Nechako River and to assess the

effect of changes In spa....ning and Incubation flO'o;s. The upper (sHe 3) and

lower (sHe 4) stUdy sites have been surveyed most intenshely (Figure 12).

Redd locations .... ere plotted In 1974. 1980 and 1986 and spawning depths and

velocities determined. As noted In Fi9ure 12 boundaries of the study areas have

changed from year to year, In 1985 and 1966, additional sites were surveyed

including sites downstream of Bert Irvine's Lodge, downstream of Swanson Creek,



•

F'9'O'e 12

LOCATION OF 8 SPAWNING
SURVEY SITES

,~ nl[

NECHAKO RIVER, 198~ (Ind 1986
S'udy ~,e. fO< 1914, !980,1985 and~
01 $,1.' -\ lind 4 oro SI>Qwn '" """to

,..

..~
.-•

•
-.-.-

•
.......::.,..

(/
Q

/



- 62: -

at Dlamond Island and Vanderhoof. In both years, the depths over the trests ot
all redds In these study sHes were measured, In 1985, some velotHy protlles

were also measured.

hble 13 shows the mean depth of redds and the depth to the trest of redds tor
1974, 1978, 1980, 1985 and 1985, In all years wHh the exteptlon of 1985,

spawning flO\ols were of similar magnltude, Three sets of data (1974, 1980 and

1986) lndltated a mean redd depth of about 0,80 meters. OrO's measurements for

1980 (Russell et al., 1983) lndltated a shallower mean depth of 0,64 m,

Comparlsons between studIes, however, should be made tautlously slnte the

methods, study sHes and nlJ'nber of redds measured have varled. In 1974, for
example, spawnlng depths ....ere determined by super-Im;loslng surveyed redd

lotatlons onto depth ton tour maps (OrE, 1979). In all other years, redds Judged

to be attive were measured direttly. Betause the depths and velotHies vary

signHitantly along the dune profile, the pret1Se 10tatlon of measurement 15

lmportant. In the 1980 and 1986 OFD studles, redd depths were measured at a

point adjatent to the extavated area or pot (I.e. near the spawning fish but on
the und1Sturbed gravel). Depth measurements by Altan (1984) on the other hand,

were taken on the undisturbed bottom sllghtly upstream of the pot. In 1978, the

method of measurement of redd depths was not destrlbed.

Depth to the trest or top of redds Is likely more tonshtently measured by

different Investlgators and the data therefore more readily tempared. Mean

depth to the redd trests ranged from D.n m In 1978 to 0,53 m In 1980. Depth

dlstrlbutlons to the trest of redds at sHes 3 and 4 and at all 8 study sHes
are shown In FI9ures 13 and 14 respettlvely. Mean trest depths In 1985 were

greater than In 1986. Hamllton (1987) lndltated that the shallower mean trest

depths measured ln 1986 tompared to 1985 reflett the lower water level (about

0,2:4 m) ln 1986 and suggests that the thlnook spa....ned In slmllar lotatlons.

Figure 13 also shows the difference In the t....o sets of depth data for 1980.

Table 14 provides a sunmary of nose velocHles measured at chinook: redds at

sHes 3 and 4 in 1974, 1980 and 1986. Mean velotlt1es ....ere Qulte conslStent



Table 13. Mean dept~ or reOds and depth to crest or reOds or Hechako River ch1nook. 1914-1986.

Mean Sept.
f1~ Stud)' SHe Depth of reOd (-l Depth of crest (_)

Yur OJ/, a, (F Ig . III " • Range • hnge SOlJrce

1914 21.8 98' ) " o.n l 0.46-1.1 OFE. 1919• 34 0.84 0.61-1.1 Hot available
lota I '01 0.00 0.46-1.1

1918 34.2 1201 Sites between 93 0.552 0.33-0.85 0.32 0.23-0.41 Fee & Sheng. 1978
Cheslatta and
Cut-orr Creek

'980 36.2 1278 ) 25 0.583 0.37-0.85 0.39 0.21-0.16 Russell et al. 1983
• .. 0.15 0.64-0.91 0.46 0.30-0.64

Total " 0.64 0.37-0.91 0.41 0.21-0.76

'980 ) 30 0.744 0.40-1.1 0.52 0.24-1.1 Altan. 1984• 32 0.82 0.60-1.0 0.55 0.34-0.80
Total 62 0.78 0.40-1. 1 0.53 0.24-1. 1

"" .... 2273 ) .. 0.58 0.30-0.79 ~Ilton. 1987• II Mot Available 0.69 0.52-0.79
Total 25 0.63 0.30-0.79

'" 8 sHes '" 0.63 0.30-0.98

'986 32.6 1151 ) " 0.825 0.SS-1.1 0.53 0.18-0.79 Outta. 1987• 24 0.78 0.52-1.0 0.48 0.24-0.67 HaIIIIHon. 1987
Tota I 4J 0.00 0.52-1.1 0.51 0.18-0.79

All 8 sites 110 0.46 0.18-0.91

I redd depths were not measured dIrectly; surveyed redd locations were plotted onto a depth contour ~p.
2 depths are referred to as 'front' depth; It Is not clear w~ere the measur~nt was taken relative to the pot.
3 redd depths were .easured adjacent to the pot I.e., near the spawnln9 rlsh but on the undisturbed gravel.
4 redd depths were ~asured slightly upstre.. or the pot.
5 redd depths were .easured adjacent to the pot.
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Figure 14 Cumulative Distribution of Depth to Crest of Redds
of Sites 3 and 4 In the Nechoko River
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Table 14. Mean nose velocIties measured at chInook redds in the Nechako River.
1974·1986.

Mean Sept.
flo... Study Site Nose Velocity (ml s)

Year m3/s cfs (FIg. 12) " X Range Source

1974 27.8 981 3 67 0.56 1 0.41-0.72 OFE. 1979

• " 0.66 0.54·0.76
Total 101 0.59 0.44-0.75

1978 34.2 1207 SHes bet...een 93 - 0.52-0.98 Fee &Sheng. 1978
Cheslatta and
Cut-off Creek

1980 36.2 1278 3 25 0.72 0.4·1.1 Russell etal.,

• .. 0.7 0.5-0.8 1983
Total 39 0.7 0.4-1.1

1980 3 30 0.61 3 0.30-1.05 Alcan, 1984, 31 0.64 0.15-0.90
Total " 0.62 0.15-1.05

1985 No Velotlty Oata

1986 32.6 1151 3 19 0.484 0.21-0.76 Outta. 1987

• " 0.64 0.34·0.98

Total " 0.S5 0.21-0.98

1 VelocitIes at the redd ...ere extrapolated from velocities measured along transects
In the spawning area. Surface velocitIes ...ere measured and converted to nose
velocitIes.

2 Nose velocHles ...ere measured slightly upstream from the pot 12 em above the
substrate.

3 Nose velocitIes ...ere measured slightly upstream from the pot 15 em above the
substrate.

4 Nose velocities ...ere measured slIghtly adjacent to the pot 12 em above the
substrate.
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averagIng about 0.59 mfs In 3 data sets (OFE, 1979; Alcan 1984; and Outta,

1987). The 1980 data presented In Russell et a1. (1983) are somewhat higher

(0.7 m/s).

SimIlar to redd depth measurements, measurements of redd velocities are not

standardized among the studies. In 1974, velocities were not measured directly

at the redd but extrapolated from transect measurements. In 1980, most velocity

measurements 'o/ere taken upstream of the pot either 12 or 15 em from the bottom

in DFO's and Alcan's studies respectively. In 1986, nose velocity measurements

were taken adjacent to the pot about 15 em from the bottom (Dutta, 1987). In
1978, surface velocities were measured and nose velocities 'o/ere derived using a

conversion factor. It Is not clear at what position the velocities were taken.

Compared 'o/lth depths and velocities preferred by spawnIng chInook reported in
the literature, the Nechako RIver chinook appear to utilize deeper and faster

'o/ater (OFE, 1979; Alcan. 1984). HOIoIever, due to the configuration of dunes and
changes in depth and velocity along the dune profile, the depth and velocity

criteria for Nechako River chinook may not be directly comparable to other

studies, particularly 'o/Ith respect to reported mInimum depths of spa'o/ning.

SubHrate composition of spawning gravels Is reported In Russel1 et a1. (1983)
for both artificially created experimental redds as ....ell as natural redds. On

average, less than 5% of the sample 'o/elght consisted of particle sizes equal to

or less than 0.25 rrm (medium sand). Average gravel size Is not avallable since

the fraction larger than sand was not separated into size classes. Envlrocon
(1982) reported that samples taken from 2 redds averaged about 3% sane! (less

than 2 rrm) ranging from 0.1 to 5.3%. Whl1e the sample sizes and weights are
likely not adequate to provide unbiased results, IndIcations supported by field

observations are that the percentage of fInes (equal to or less than 1 rrrn) Is

relatively 10.... and would therefore be conducive to good egg-to-fry survival

(Russell et a1.. 1983).

A.lcan (I984} also sampled substrate In 18 and 29 active redds In the upper and

lower spa'o/ning sites respectively. Results of these analyses are expressed as
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Fredle 1ndlces w~ICh Ire lndlcators of sedl~nt pennea~lllty. Hlg~ per.Dta~lllty

of spavnlng gravels ~as been correlated wlt~ lmoroved egg-to-fry survlvlls

(Reher and 8jornn, 1919). Alean (l9SA) reported a mun Fredle lndn. of 5.6

which correlates wlth I high survival rate DlSed on studlu of coho Ino

Heelheao. Vlrlabl1lty among redds 'oilS, hD'olevtr high (O.6-12.8) even among
repllcates (Nellson and 8anford, ]982). T~ls suggests some problems ln sampling

precision poss\l:Ily due to small sample slle. Ot~er t~an the Fredle Indn., the

particle slze composltlon of these redds Is not presented In the above reports.

N!\lson and 8anford (1982) Inve5tI;;Hed Chinook SphlRer characterhtlcs \n

relation to redd physical features. They found that the locatlon of redds

corresponded wlth the spawning dunu along the rIver bottom. Dlstrlbutlon

across the ch.nnel resulted from tne Interaction betveen spawning f~les. They

also nGted that early arrhlng Chinook constructed lan;ltr redds, selecttl:! the

deeper. slD'oler spawning sItes Characterized by ~Ig~er Fredle 1ndlces and

rt:'!lllned on t~e redds longer. later .rrlvlng chinook spawned In relatlvtly

Shallow, fast-flowing water and hid a Shorter residence tllllt. The autnors

pGstulated that the progeny of the early arriving spawners ~y have a selective

advantage Gver the progeny of late arriving fish based on selection and defence

of the most favorable spawning s1tes.

5PAWNER BIOLOGICAL CHARACTER1STICS

The data from carcass recovery programs In the Nechako Rher from 1980 to 1986

are presented In Appendll. 6 (carcasses were not recovered In 1983). Su.

pGstorbHal-hypur.1 length. age Ind egg retentlon are pruented. It Should be
noted t~at some transcrlptlon errors were found in t~e 1980, 1981 and 19B2 dau

as reported ln Russell et a1. (1983) .nd corrected data are presented tIert.

Analysh of carcass recovery data collected pr1Gr to 1980 Is pruented In tne

fOnD available In the ori9inal repGrts, since the raw data were either

unavallaDle or Incomplete. All scales tnat were Ival1ab1e at the scale lao

were. ho...ever, reread and these readings are reported along wltn tne age

composition presented In the or1glnal reports.
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AGE COMP05lTION

four and five year old flsh with one full year In freshwater dominated the

spawning populatlon of Ne~hako River ~hlnook sampled from 1974 to 1986 (Tatlle

15). from 1980 to 1986. with the e~~eptlon of 1984, 5 year oldS predominated

ran9in9 frOO1 64.81 to 66.91 of the spawning population. In 1984, 5 year olds

represented only 321 of the populatlon.

Analysls of age ~ompos1tlon prlor to 1960 ls llmlted to 1974 and 1978; In other

years the per~entage age cOO1posltlon ,""y not be representative due to a small

sample slze. Age Interpretation prlor to 1980 Is also complicated by changes In

s~ale reading slnce 1960. Age ~ompositlon reported 1n OfE (1979) and fee and

Sheng (1978) showed a pred0011nance of 4 yeu old fish, a greater number of 3

year old fiSh and a higher percentage of sub 1 chinook than observed ln the more

recent data frOO1 1980. However, when these scales were reread In 1984, the

percentage of older fish and sub 2 fiSh lncreased and were more consistent with

the recent data, Thls was the result of Changes ln the ~r1terla for a91ng

natural ChinOok sto~ks based on addit10nal Infonmatlon frOO1 the return of known

aged Chinook. smolt sampling and lncreased e~per1ence of s~ale readers (Yo Yole,

1984).

To overcome the problems of read1ng and interpret1ng s~ales that are often

resorbed, Chilton and 81lton (1986) recoomend that both s~a1es and fin rays be

used to estimate age of spawning chinook. They found good agreement in reading

of freShwater age between the two methods but bel1eve that fln ray analysis Is

more appropr1ate for total age.

As dlscussed ln Part I both scales and fin rays were collected in the Nechako

River ln 1984. Using both methods, 42 fish domlnated the population although a

larger percentage (61.21) were deslgnated as four year olds by scale reading

compared with fin analysis (46.8"') (Tables 5 and 6). Of the 140 samples for

whiCh both readable scales and fln rays were available, 100 (7),41) agreed In

age While 40 did not. In the majority of the cases of dlsagreement, the age

estimates from f1n rays ...ere h1gher than age estimates from scales. for

e~ample, fln ray analyses Indicated that 19.31 of the population were 62'S ...hlle
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·:';.E I~ Ptrtt·t4~ 4;t tl7"PO~ltlon or Jr;t:h4~0 llvtr c~in:)O. w""" .."", fro:> lil' "",e.
A;t COMPosition (t) TOUl

II.taOabl1 .., ,.",,,
ltar So.rct So< " J , JZ ., • Z S 1 S 2 • 2 II.ta(i4:l11 Sjlt

1974 CfE(li79) , IlOt avallablt
F IlOt ..vall ..tllt

Total ns 2.' 20.9 2.' 43.5 C JO.' C eo
19" I Total " 2.2 14.1 C JO.' C SJ.J C

W5 crE(!S79) Total , "lO C

lS11 OFE(l919) ToLiI " 11.1 11.1 16.1 21.8 C ".J C

19"7 1 Total " C C C "., C 51.1 C

WS rlt 'nd , .. zo.• .., 18.4 ,.., • zo•• •Sn~(Ig78) r " 2'.2 • 2O.J 24.2 ,.. 21.1 ,..
Total '" ZM Z.' 25.0 ZJ ., .., zo.' .., "

19781 Total '" ,.. .., s.s 24.1 .., 63.4 ..,
lS792 Olmsted , , Z2.Z • U.4 II. I Z2.2 • • S

It '1. F " 15.8 • '7.4 21.0 S.J 10.5 • I
(19M) TOUl Z8 11.9 • 46.4 11.9 10.7 , .1 • •

19S03 lI.uHIl1 , " C J.Z ll.l 15. S '.2 56.' C 10
et al. F 117 C., C 10.3 ,.. • 79.5 C 10
(l9S3) Total ". C., 1.1 lO.5 1I.1 1.1 15.0 C zo

!SSl lI.~s~ll ,
" • • .., 16.l • 15.8 J.Z 10

It .. I. F " I.' I.' J.' 28.3 I.' 50.' 1.1 , .1
(1953) Total '" ••• ••• J.' 23.6 ••• 56.' I.' " ".

:9:23 II.~Hcl1 ,
'" • C • ,.. • "'.. Z.Z 10

t: ,I. F .. • • • 15.3 • 83.' • "(l!leJ) Totil ". • • • 1\.9 • ..., 1.1 "
19:'3 ~ ~tc IlOt ,v'il'blc.

,.-.
TM~ rttl~·t M " • '.J I. S 55.1 • ".. '.J.,~

F 78 • • ,. J 56.' • Z9.e 2.S
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TABLE 15 (ton't) Percenta~ age carpos1tlon of NethUO River thlroook salrron SoVrl)led fran 197. to....
Age tmoos1tlon (1) Total

Readable to, ...."
Year SOurte 5" " 3 • 3 , •• ., 5 • 5 , ., Readable 51zf

19as This report II " 0 0 0 .... 0 59.6 0
F " 0 0 ••0 23.2 . 0 75.8 0

Total '" 0 0 0.7 ,... 0 70 •• 0 " 18'... Thh ~port II " 0 3•• 0 20.0 0 70.8 •••F " 0 0 0 )7.' 0 59.5 '.7
Total 13' 0 ,.. 0 ".5 0 .... '.3 "

1 Stales re-a9ed.
2 Stalts were unavailable and we~ the~fo~ not rerea.d.
3 Cor~ttlons /II1lde to a9fs ~ported In RIlssell et .1. (1983). For 1980. errors were In appendix ~1

and Table 17 and In 1982 In Tlble 11 only.
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only 3.~); of the sules vere deslgn,ud IS 6 year old fl$l'I ... small percentl~e

(~);,) were '150 dulgnlted IS 7 'nd 8 )Our olds by ttlt fin r" IIltthOll.

Inllepentlent sc,le ,n,I,s1s (Fish I4orpl'lology Lebor,tory and P.cHlc 8101oglc.l

StlUon) 1nd1c.Ud one yur of freshw.Ur resldence for tilt Njorlty of fish

(S1);,).

LENGTH COHPOSITION

Length composlt10n of Nechako Rlver chlnook from 1974 to lS86 15 Shown In Table

16. Mean POHL lengths of females ranged from 66.9 an to 11.6 an and males fr(lm

65.7 to 74.7 CIlI. The mean lengths of chinook 1n 191' and 1n 198' were the

lowest of all years sampled. This 15 consistent with age composit10n dati and

reflects a larger percent,ge of 3 and ~ yur old fish 1n 1974 and the dom1rlance

of • year olds In 1984. In.ll other yurs. 5 yur old fish were the stronilest

cOl!Oonent.

fECUNDITY AND EGG RETEHTION

fecundlty of eIght chInook females sampled In the Nechako RIver between 1978 ,nd

1985 .veraged 5769 eggs/female (range 5000 - 7200 eggs/female. Table 17). Nun

postorbltal-hypyr.l hngth of thou females .... s 68.2 CIlI (range 61.1-76.0 em.

Table 17). Egg retention s~led bebttn 1980 and 1986 .veraged 19 eggs/female

(annual mean range <1-38 eggs/female, lndlvldyal renge 0-1600 eggslfemale. lable

IS}.
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TABLE 15 Mean postOrtlital~hypural length of Hechako IIlYer chInook spa:...ner~ by ~u

and year; 1974 to 1966

Length (ern) .. 1 Stan6ard Error

rear ...."le~ (,,")1 FfITI11e~ (nf) Tota I ("" + nf)

19742 55.7 ± nla (75)3 66.2 + nla (as)

197~ 70.4 ± 0.5 (225)3 59.0 ± 0.3 (lSI)

19794 90.4 + 31.8 (21) 84.5 +13.0 (23) 87.4 + nla ("I

19805 71.8:l: 1.2 (73) 71.4 :l: 0.4 (127) 71.5:l: 0.5 (200)

19815 72.2 :l: 1.0 (72) 66.4 :l: 0.8 (107) 70.0 :l: 0.5 (179)

19825 75.1 :l: 0.5 (100) 70.2 :l: 0.6 (ICO) 72.7 :l: 0.4 (200)

1984 66.1 :l: 1.1 (81) 66.9 :l: 0.7 (97) 67.4 :l: 0.6 (178)

1985 73.1 :l: 1.1 (63) 71.6 :l: 0.5 (121 ) 72.1 :l: 0.5 (164)

198' 74.7 :l: 0.7 (101) 66.0 :l: 0.6 (104) 71.3 :l: O.S (205)

Legelld: I'\n NlITt>er of lTliIles ~MI1:l1ed

nf NlITt>er of females ~~led

nIl Data not available

Notes;

~ includes jack~ unle~~ otherwIse ~peclf1ed
source Fee alld Sheng (1978) Table~ 5 and 8

3 does not Include jaCk:s
~ source; Olmsted. et al. 1980 Table 3/i,b mean fork: length 15 gIven

source: Russell, et a1. 1983
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Table 17. Fecund1ty of chinook 1n the Nechako River. 1978-1980.
1985.

ytar---------Eggs7femaTe-------PostofbTtaT:--------Souftt--------
hypura I
le n9th

{mm)

-----------------------------------------------------------------
I 978

1979

1980

1985

5250

6305

7200

53 I 3

5284

5000 1

5000 1

6800

'84

66J

703

611

611

710

710

760

Fee and Sheng (1978)

Olmsted et al. (1980)

Russell et a1. (1983)

Th1S report

Mean------------S769---------------682---------------------------

1 Method of counting not reported.
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Table 16. E99 retentton tn ch1nook females tn the Nechako RIver,
1960-1982, 1964·1966.

year---------Sampli-iTie----------=====I991=I!!iIn!1Z1i~iIi!====-
~ean Range

1980 110 12 0-850

1981 107 <1' 0-6

1982 100 10 0- 350

1964 97 21 0-1200

1965 120 36 0-600

1986 104 30 0-1600

Mean-------------S3S------------------Tg-------------0:T600------
-----------------------------------------------------------------
1 Oata for 1980-1982 e~tracted from Russell et al. (1983).
2 Only two females retaIned 1 and 6 eggs each.
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SUIlMARY

PART I: SPAWHING SURVEYS 19133-1986

1. Est1mated Necha~o River escapements have increased from 1350 spawners in 1983

to 2000 spawners in 1985 and 1986. These est1mates are based on visual

surveys. Only 1 and 2 counts were conducted tn 1983 and 1984 respecttvely.

The surveys in 1985 and 1986 were more intensive and pea~ counts of 1580 and

1640 .... ere expanded by a factor of 1.2 to obta1n an escapement estlmate of

2000 spawners.

2. 80th spawner counts and redd counts .... ere conducted in 1986. In the upper

Necha~o Rher where actlve redds could be 1dentH1ed, the spawner estlmate

based on redd counts was sim1lar to the ucape~nt estImate based on ltve

counts, Redd counts after spawntng 1$ complete may serve as a useful method

to estlmate number of spawners in the upper Necha~o Rher but the accuracy

of redd counts needs to be assessed further.

3. The relattve dlstributlon of spawners in the upper and lower Necha~o has

varied. In 1983 and 1984, a smaller percentage of chlnoo~ spawned tn the

upper r1ver (55 and 40%) than In 1985 and 1985 (58 and 55%).

4. Io!ean lengths for all fish averaged 57.4 cm in 1984, 72.1 cm in 1985 and 71.3

cm in 1986. The mean length for 1984 was s1gniflcantly smaller (p<0.05) and

1$ likely the result of the dom1nance of younger fIsh; age 4 and younger

fish constttuted 64.6% of the 1984 recoveries but only 29.6 and 30,9% of the

1985 and 1986 recoveries respectlvely. Thls su9gests a poor return of the
1979 brood progeny.

5. Four and five year old chinoo~ that spent one full year In freshwater

domtnated the spawning populat10n in all years .... 1th age 4 sub 2 dominant in

1984 and age 5 sub 2 dominant In 1985 and 1986. Age determination by f1n

ray analyses 1n 1984 indicated an overall older age compositton of chtnoo~
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compared w1th scale analyses. The domtnant age class, however. rema1ned the

same. Four year old chinook comprtsed 48.0~ and 62.6~ of the 1984 spawners

based on ftn and scale analyses respect1vely.

6. The sex rat10 of sampled carcasses (female:male) ranged from 1.0 to 1.9.

Mean egg retention was low; only 19 out of 321 carcasses retained over 100

e9gs.

PART II: REVIEW OF HISTORICAL ANO RECENT DATA ON CHINOO~ SPAWNING POPULATIONS

IN THE NECHA~O RIVER

1. Reported pre-~emano escapements were tn the order of 2000 to 5000 chInook.

Nechako Rtver ch1nook declined during reserv01r filling from 1952 to 1956.

For a decade following the ~emano I project, very few chtnook spawned In the

upper rlver and tn a few years were reported to spawn 1n the Stellako River

tnstead. The populat10n was redllced to less than 1000 f1sh and less than

500 chinook tn some years. Populat10ns rematned depressed untl1 the 1970's.

2. The Nechako chinook escaptment began an lncreastng trend 1n the 1970's and a

maxtmum of 26M chinook was reported 1n 1978. Stnce that tlme. esttmates

based on vtsual counts have averaged about 1600 chtnook spawners wtth a low

of 850 In 1983 and a hIgh of 2000 In 1980. 1985 and 1986.

3. Although Nechako ch1nook spawn1ng escapements since 1983 have tncreased.

they are depressed compared with most other upper Fraser River chtnook

stOcks (above Prince George) uslng 1979 to 1982 as a base period for

comparlson. The Increase In other upper Fraser Rlver stocks 1s attrtbuted

to the reduct10n of chinook harvest rates.
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4. Reported escapements are lnely underestimates of the true population since

they are based on v15ual counts. the rellablllty of which depends on the

number. tim1ng and methods of surveys as well as flow and weather

conditions. Moreover. the escapement estimates do not always provide a

population Index that can be compared from year to year because methods have

not been consistent.

5. Chinook redds are associated with dunes 1n the spawning areas. These dunes

are created by chinook spawn1ng actlvlties and form long gravel ridges

perpend1cular to the river flow.

6. The location of spawning areas has been relatively consistent since the pre­

~emano I period. In general. the major spawning grounds occur 1n the upper

Hechako River particularly above Greer Creek and accommodate the majority of

spawners in most years. Downstream of Greer Creek. spawning areas are more

scattered and sltes Include D1amond Island. Engen and Vanderhoof. The

location of major spawning areas was noted In the historIcal records and

conf1rmed on the basis of the presence of dunes by analyses of aerial

photographs taken from 1952 to 1986.

7. Some changes in the relat1ve distribution of spawners have occurred. Durln9

reserv01r f\lling from 1952 to 1956 more fish spawned In the Vanderhoof area

than was noted prior to the construct10n of the dam. Recent dlstrlbutions

also Show an increase in the percentage of spawners in the lower rlver.

Less than 2D~ of chinook spawned in the lower river from 1978 to 1982. Since

1983, the percentage of spawners in the lower r1ver has ranged from just

over 3D'; in 1985 to 1986 to as h19h as 45'; and 6D~ in 1983 and 1984

respectively. The relationShip to spawning flow Is not clear sInce flows

were similar during this recent peried. The poer escapement te the upper

Hechako in 1983 and 1984 may be due to peor surVival of the 1978 and 1979

breed progeny. The age composition of chinook returns in 1984 also

Indicated a poor return ef 5 yeu old fish (1979 brood progeny). Very low

flews and freezing conditions in the winter of 1979 may have contributed to

reduced survivals. Alternatively. ocean survival rates or harvest rates

could have resulted In lower than expected returns.
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s. Spawning depths and velocttles have been measyred over several years at two

stYdy sHes 1n the ypper Hecha~o Ilher. Overall mean depth of redds at

diScharges of 27.8 to 36.2 m3/s (!I81 to 1278 c15) has ranged from 0.64 to

0.80 m and the mean depth to the crest of redds ranged from 0.41 to 0.53 m.

!'lean nose velocHles have ranged from 0.55 to 0.7 mls. Crest depths were

also measyred at addHtonal downstrum sHes tn 1985 and 1986. In 1986 the

mean crest depth was O.46m and In 1985 averaged 0.63m reflecting the htgher

discharge of 64.4 m/s (2274 cfs).

g. Sybstrate samples from spawned redds 1ndlcate a relat1vely low percentage of

f1nes; however, the smal1 number of samples and sample volyme limH the

accyracy and precision of resYlts.

10. Avatlable age Com;losH10n data Indtcates that 5 year old chtnook dominated

the spawning popylatlon in most years wHh the exception of 1974 and 19B4

and almost 100"' of the retYrntng adylts rematned In freshwater for one year

as jyveniles.

II. Mean length of females ranged from 66.9 cm to 71.6 em and males from 65.7 em

to 74.7 cm. Mun lengths In 1974 and 1984 were the lo....est and lt~ely

reflect the yoynger age compostt10n of spa....ners 1n these years.

12. FecyndHy of eight ch1nook averaged 5769 eggs. The lenllths of females

sampled ranlles from 61.1 to 76 em. Observattons on ellg retention of

carcasses s1nce 1980 1ndtcates that spawning syccess 1s h1gh.
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~pend1x 1. Chtnoo~ spawning escaPEments 1n upper, mtd and 1010'tr Htcha~o ruches.
1983-1966 (DFD data).

location and DFO Section nlJlter

Year Date l.Wer Hectlll~o

1·2 3 4·7
Mtd Htctlll~o Lo.oer Htcha~o

8-10 11·13 14-16

Total

1983 Sept 19 120 69 127 291 '41'

198' Sept , 0 82 18 • 42 151 ""Sept 13 " 170 139 42 125 n, 1287b

1985 Sept 7 1 399 305 " 282 '54 1293
Sept 11 34 299 292 95 ,., S33 ""sept 18c 7 127 " 0 112 119 381
sept 26 11 72 " • 39 82 234

1995 Sept 3 13 " 87 ., ., 102' 27S'
Sept 10 25 232 ... " 343 189 1131
Sept 16 92 332 30' 19. 348 '69 1540
Sept 23 137 327 318 139 119 "1 1181

a Fishery Off1cer count; Includes 67 dead.

b Source: Swift, 0, (Of0 Merm 1984, FOe 5170-51-51),

C Poor viewing Condit1ons.

d Not flcwn.

e Only section 16 was flcwn tn thts reach.

f InCO'l'Pltte survey stnce river sect ton frem Oi!ll1OllCl Island to just above Vanderhoof was

flOt fl cwn.
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Appendix 2. Dally chinook escapement counts b, rher sectlon In the Necllako
RIver. September 19SA.a

Septl!!!tler • Septt"lller 13
Sectlon Count 1 1 of Total Count I J of Total

1 Clltshtta falls 0 0 " 2.3
2 0 0 10 0.8
3 82 26.6 170 13.2

• 2 0.' .. 3.1

• 20 ••• .. 3.'• • L' 50 3.'
7 Greer Cr. 0 0 0 0
8 0 0 0 0

• 0 0 " 2.3
10 • I.' 12 0.9
11 " 13 . 6 18 L'
12 0 0 60 '.7
13 0 0 47 3.7

" Nautley R. 20 ••• 125 '.7
15 51 16.6 250 19.4
16 Vanderlloof .§g 26.0 -!QQ ...l!..:..l
Total "8 100.0 1287 100.0

• from Of0 Memo (flle S903·8S·N7S) by O. SwIft (fl5llery Offlcer). September 17.
1984.
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AppendIX 3. Oally c~lnook e$c~pement co~nts by rher section in the NeChako
Ri~er, September 1985.

Date and time September 7, 1985, 1100-1300 h

Flying conditions: Excellent; clear skies. little or no wind

Viewing conditions: Good to excellent; rl~er clear. some wind on sections I to
4. Obser~atlons from Vanderhoof to Cheslatta Fall$

Corrected ,or
Section Co~nt 1 Co~nt 1 Co~nta Total Conrnenh

1 Cheslatta Fall s 1 0 1 0.1
1 0 0 0 0
3 '" 370 399 30.9
• 168 I" 156 12.1
5 106 113 115 8.'
6 31 37 34 1.'
7 Greer Cc. 0 0 0 0
8 " " " 3.8, 0 0 0 0

10 3 3 3 0.1
11 m 116 219 16.9
12 11 " " 3.8 In $ections 12-16.
13 10 l' " 1.1 co~nt 2 was ~sed

" Nalltley R. 37 " " 3.8 a$ corrected
15 " 50 50 3.' co~nt $ince
16 Vanderhoof " 155 155 12.0 Observer 2 was

-- more experienced
Total lin 1264 1293 100.0

a UnleB otheNHe noted. tho corrected co~nt 1, tho a~erage of two Obser~ed

co~nts.
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ADDendh 3. (cont'd)

Date and tIme SeDttlltler 11, 1985, 1000·1200 h

FlyIng cond1t1ons: Excellent

V1ew1ng condlt1ons: Var1able, mostly good/excellent; <51 poor due to sun
glare/windows, some SIIlOke frem fires. Observations from
vanderhoof to Cheslatta Falls

Corrected ,or
SectIon Count , Count 2 Counta Total CCllTJJle nt s

1 Cheslatta Falls , , , 0.'
2 0 , 5 0.' Observer I d1stra<ted, 298 300 2" 11.8

• 25 25 25 1.5, 55 .. " ,.,
• '27 '66 '66 11.2 Observer , dl$tncted
7 Grur Cr. 17 20 19 I.'
8 20 16 18 I.,, 18 30 30 1.8 Observer , distracted

10 2J " " 2.8 Observer , dhtracte~

II 192 18' 190 11. 3
11 18. '" '66 11.1 Observer , dIstracted
Il II .. 71 '.2

" Nautley R. 118 '16 "' 7.2
15 153 190 172 10,2
16 vanderhoof '39 '" 270 14 , 3

Total 1555 1665 1680 101).0

• Unless otherwIse noted, '" corrected count " the average of two Observe~

counts.
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Appendix J. (cont'd)

Oate and tIme September IB, 1985, 1100-1400 h

Flying conditions:

Viewing conditions:

Fair to poor; weather poor. windy and rainy

Fair to poor; sections 5-11 particularly poor; ripples on
water. Obser~ations from Vanderhoof to Cheslatta Falls

Corrected 'of
Section Count 1 Count , Counta Total COflTlIents

1 Cheslatta Fa lis 0 , 3 0.', 1 7 • 1.0
3 123 130 127 JJ.J

• S 13 , ,..
S S , 6 1.6 Counts in sections
6 0 , 1 0.3 5 - 11 dubiOUS as
7 Greer Cr. 0 0 0 0 weather particu-

• 0 0 0 0 larly poor, 0 0 0 0
10 0 0 0 0
11 " " 60 15.7
12 " Z5 " 11.0 Count 1 from
13 10 15 10 ,., sections 12 - "14 Nautley R. 1 , 1 0.3 was used as
15 12 " 12 3.1 corrected count

" Vandertloof 106 " 106 27.8 Since Obser~er 1 ."
more experienced

Total 371 '" 361 99.9

a Unless otheNise noted ", corrected count " the a~erage of two obser~ed

counts.
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AppendIx 3. (cont'd)

Date and time September 26. 1985, IHO-144S h

Fly1ng condItions; Good, partIally overcast, gusty

V1elollng conditions: VarIable, mostly good. ObservatIons from Cheslatta Falls
to Vanderhoof

Corre~ted ,or
SectIon Count 1 Count 2 Count Total Cooments

1 Cheslatta Fal h • • • 1.7
2 Il 1 7 3.0
3 77 68 72 30.8

• Il 9 11 '.7
5 7 5 , 2.', 3 10 , 2.'
7 Greer C, . 0 1 1 0.', 0 5 3 1.3
9 3 0 1 0.'

10 2 2 2 D.'
11 19 " " 7.7
12 23 " 21 9.0
Il 0 0 0 0

" Naut ley R. 0 2 1 0.'
15 " 17 " 10.3
16 Vanderhoof " 50 57 24.4

Total 259 210 234 100.2

• Unless otherwIse noted, tho corrected count " the average of tlolO observed
counts.
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AppeniJ1x 4. Dally chlnook; tsCapelllent counts by rher sectlon ln the NeChako
R1~er. September 1966.

Date and t1me September 3, 1966, HDD • 1600 h

Flyln9 condltlons: Falr

Vlewlng condltlons: Fair

,or
Sectlon Count 1 Count 2 Mean Count iota1 Conrnents

1 Cheslatta Fa lis 0 0 0
2 1l NOT 1l '.7
J 76 DONE 76 27.3
4 29 29 10.4
5 " " 15. 1
6 16 16 5.'
7 Greer Cr. 0 0 0, 0 0 0, SectIons 9·15

10 were not flown
11 due to
12 restricted p11 0t
1l t 1me.
14 Nautley R.
15

-.lL Vanderhoof 102 102 36.7
iota1 '" '" 100.0
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Appendix •• (cont'd)

Due and time Septembtr 16. 1986. liDO - 16DO II

rlyln\l CoMHlons Sunny/cloudy durlnlj survey from CllulltU FillS to Grur
Crut. Ind from t.IIl 90 to Va.nderlloof; cloudy durln\l survey
from Greer Creek to t.IIl 90

Vlewln\l condHlons: Excellent vhlbll1ty from Cllullttl FillS to Greer Creek
(sutlons }-1) and from t.la 90 to Vlndtrnoof (sections
H-16); \loOd vlslbllHy for Grur Cruk to kID 90 (sections
8-D)

,or
Section Count

"
Count Z' Meln Counta Total Corrments

, Cllts 1a tta Fal Is .. .. .. Z.1 Sections 1-13, .. " .. 2.' flown downstream
J '" ". JJ2 20.2 from Cheslana
4 82(2} " 79(1) 4.' Fal h., 52(} ) 104 78(1) 4.' Approl.

• '" 111(9) 145{S) ,., 370 sockeye
1 Greer Cr. , 2( I ) 2{ 1) O. , observed in

• 32( I) Z5 29 (I) I.' section 5.
9 " .. 76 •••10 .. 81 (2) 90( I) S.S

II 120 89(3) 105(2) •••12 .. J7 " 2.'
Il 2(3) 0 1(1) 0.1

" Hautley R. 106(3) 100(') 103(') '.J Sections 1'-16
IS 222 212 2Z7 D.8 flown upstre4lll

" Ya.nderhoof '" 212 '" 1'.6 from Vanderhoof.
Total 1684(10} 1590(19) 15'0(18) 100.0

a DUd counts are Shown 1n plrenthesls.
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.ppendix 5. Chinook redd counts by section in the Nechako RIver. 1986.

Date and time October 10, 1986, 1100 - 1500 h

FlyIng conditions: Sunny and clear

Vle~lng condItions: Excellent visIbility

SectIon Count 1 Count , Mean Count ,or
ReddS x2! Redds x2! Redds xz! Redd total

1 Cheslatta Fa 11 s 42 .. 43 " 43 " 5.', 3B 76 " " 39 78 '.7
3 '" '" 237 '" ". '" 28.5• " 92 '1 " .. " 5.3
5 51 102 " 92 .. " 5.9• 52 10< 56 11' 54 108 '.5
7 Greer Cc. 0 0 0 0 0 0 0
,b '1 42 , I' 15 JO I.,
9 3J " 'I " " " '.5

10 JO " 35 70 3J " '.0
11 55 110 43 " .. " 5.9
l' 53 106 35 70 .. " 5.3
13 0 0 • l' 3 • 0.'l' Nautley R. 13 " '1 42 17 " , . 1
15 71 U, " 90 58 II' 7.0
16 vanderhoof 105 ---llQ 109 ~ ~~~ --1.ll 12.9

Total ... 1688 ". 1612 1656 100.0

•One redd Is consIdered to represent one spa~nln9 pair.
b Redds do~nstream of Greer Creek were less distinct, part1cularly below Nautley

RIver at Bruslde and vanderhoof. Number of redds belo.... Nautley ~as likely
underestimated or overestimated.
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(0/2118) n II 1 1 ,

~.O • 2
09/2118) n " 0 , n.o 5 2
09/21fetJ " " 1 0 , ".5 • 1
CS/2i1etJ 75 11 0 , "'5 5 2
llO/2118:1 " n 1 13 , 71.0 5 2
Q9/Zl18l n II 0 3 n.o 5 2
alf2lfetJ " " 1 S<Dl 3 71.0 5 2
rsl'Dlf!l) ~ '" 1 0 J ".0 5 2
C91Z3JetJ .. 11 0 , ".0 5 2
09/lJ/lIJ 81 21 1 10 , ".0 • 2
rB/lJl!II 82 II 1 , n.o 5 2
1Jii1'lJ/fJJ " " 0 3 ".0 • 2
rslZ3JetJ .. n 1 0 3 82.0 5 2
rsfZJIfJJ .. 11 1 J ".0 5 2
CS/Z3I9:I .. n 1 , ".0 5 2
O9I2J/!II ~ II 0 , 82.0 5 2
rs/ZJ/fJJ .. " 1 " , 75.0 5 2
r:sI'lJlfIJ eo 22 1 1 3 '''' 5 2
rslZJJf!lJ ., 11 0 J ".0 5 2."2J/" OJ 21 1 1 , n.o 5 2
rslnlfIJ 92 II 1 3 75.0 ,



• 97 •

~h6. ~O Rt~r Oltn:x:l<; ClI'QU RtaMry Pro;!1III. ~ Dl.ta. 1S8:1 (CCW'l't).

"""" """ fiN RJ\'t'S

""""'" "'" IIXX "'" "" .. ""'" .... lll'" """ "''''.",,,m , , ". liIo(I.r.l """"'" """"'" ,~,

"'" "'" "'" ....,."

.",- " " " 1 I , n,o R
,"/MIJ " " 1 0 , ",,0 5 ,
ll5I/25IaJ " 11 0 J n.o , ,
ll5Ill5IaJ " " 0 J &.0 , ,
'"~"' 'II n 0 J ".0 R

'"~"' " " 0 J ".0 • ,
ll5I/ZS/aJ " ~ 1 0 , 81.0 5 ,
ll5Ill5IaJ IIIl 11 0 , 10.0 , ,
rBlZ5/", 10' " 0 J n.o • ,
'"~"' !l. n 0 J lD.0 • ,
'"~ II1l " 0 J 81.0 R

'""""' 10' " , I J 15.0 , ,
'"""" 1'" 11 0 J ...0 , ,
'""""' 1'" " I • J n.o , ,
'"""" 107 n I 10 J n.o , ,
'"""" 1," " I 17 J 10.0 , ,
,"1'M1J 1," " , I ~ J 15.0 , ,
,"1'M1J 110 11 I , , ".0 • ,
,"1'M1J III " 1 , J n.o , ,
rBI'M1J I~ n 1 , ".0 R
rBI'M1J m " 1 , 15.0 5 ,
'"""" ,I< " I 1 , n.o , ,
'"""" II' 11 0 , n.o • 1

'"""" '16 " I J ".0 , ,
'"""" '17 n 0 J ••0 • ,
'"""" '18 " I , , 15.0 • 1
rBIl!11JJ II' lS I I , J 7'.0 , ,
rBI'M1J "" 11 I J lO.O • ,
'""""' IZ1 " 1 , J 73.0 , ,
rBf2lJt!lJ '" n I , J 71.0 , ,
rBf2lJt!lJ '" " 1 , J n.o , ,
ll5If26ft!lJ '" " I 1 • , 16.0 , ,
rBf2lJ!!IJ '" 11 0 , <1.0 • ,
rBf~/!!IJ '" " 0 J 7'.0 , ,
l»/2SI!!IJ '" n 1 , J n.o 5 ,
l»/26ft!lJ '" " 0 J 81.0 5 ,
rB/26/!!IJ '" 1 0 J 71.0 5 ,
rB126/flJ 1:< 11 0 , n.O , ,
rB/26lflJ 131 " 0 , 7(.0 , ,
rB/26lflJ 13' n 1 I , '11,0 • ,
al/261flJ 133 " 1 , ".0 5 ,
al/261flJ 1~ 11 I 0 J n.o •al/26f!!IJ 135 11 I 11 J 7(.0 5 ,
l»f26fflJ 1" " , II1l J ~.O

, ,
l»/~/f!) '" 11 1 , .... , ,
rBl26/1!! 1" " • ,

~.O 5 ,



-01-

,IpI!nlb 6. Iei::Nlul RIver 0I1raa Clruu~ P!'t9r1'!l. Ilow D1il:4. 19l1l (CCIl't).

"""" ""'" fiX AA'lS....... no< "'" o:.u '" .. .... ""- lOt" ..... lOt"

-'" , , ". lIIoO.r_t """',0< ....... ,"" "'" "'" "'" """'-,

",,""" UI " I 0 , ",0 • I

""""" "0 II I , ",0 , ,
""l>I" I" n I , 12,0 , ,
(IJ!2MJJ ", n 0 , .>.0 , ,
""l>I" '" " I J 71.0 , 2",,- ". II I I J ...0 , 2
rsl7BItlJ ", II I 2 J ~.O • 2
(S/2afSJ ", 21 I J 12.0 , 2
rB/7BltlJ '" JI 0 J ...0 • 2
CS/2Bl1Il ". " 0 J 63.0 •rsl1BlfIJ I~ ~ I I J 74.0 , 2
rBlZ8/tlJ I~ II I • J 12.0 , 2
ail7BIll) 151 21 I J ".0 , 2
IJilll5ll!1J 12 JI 0 J ".0 , 2
rJil'lBJetJ 153 " 0 , 12.0 •<»1_ 15' >; I I , J U J I"""'., 1$ II I 25 J n.o , 2
"""'., 1$ 21 I J n.o , 2

"""'., '" n I I J 12.0 , 2
<»12II8l I" " 0 J ...0 , ,
"""'"' '" >; I 0 J 12.0 , ,
"""'"' I" II I I , 18.0 , ,
"'12II8l 161 n I , no • ,""- 152 n I J "'0 •"""'., 163 " I , J ,.., , ,
"""'., 16' I I J '0.0 , ,""_ IE, II I • J ,.., , ,
IJHlBJlJJ 16' 1I I I J n.o , 2
C5/28JSl 16' JI I J 18.0 , ,
C912B1Sl 101 " I 2 J 71.0 , 2
C9/281tlJ I" 1 0 , .... , ,
CS/28Ii!lJ I~ II • J .,.. , ,
CS/2B/S) III 1I I , 52.' , ,
rBlZ8!f!t) m JI I , ".0 •0Sl/2811ll III " 0 J ...0 • 2
0!l/2BI1ll I" >; I I J ".0 , ,
"""'., '" II 0 J ".0 • I""_ "' 21 I J 18.0 , 2""_ m n I J 12.0 , 2rsr;WflJ '" " 0 , n.o • I
rB/7BltSJ "' " I 0 , 52.0 • ,
<»""., '"' II I I , "'0 , ,""_ 181 21 I , 13.0 , ,
"'''''., lB2 n I I J ".0 , 2"'''''., lB3 " I , J ".0 • ,
"""'.. 18' " I I I , 74.0 • I



- .. -
.teoen::b 6. MtcI\ako RtWf" Ch1nxt Clu'eillS' Recooooet) '1 .....,.. Ilaot Dl~. 191!l ((1)'\'\) •

"""'" ""'" fiN M'I'S

""""'" "'" 1m ...., sex .. IlOOI .... 11Jl.. """ 11Jl..
-,~

, , ", lWI,hl """"'00 """"" '~J ""J ""J ""J """'''
o;;l1J3,fSJ ,.. 11 I " J 15.0 , ,
rBl1J3J1J) ,.. ~ I J ,'-' • ,
1S11S/" '" ~ I I J n.o , ,
ISI1SIlll ,.. .. I J n.o , ,
ISI1SIlll II. "

, I • J ".0 • 2
ISI1SIlll '" 11 0 , D.O J ,lliJ_

'91 ~ , I , n.o , ,
1S11S/'" '" ~ , , , 14.0 , ,
Cl'fJ2llf1ll '" .. • , 61.0 S ,
rBl2BleIJ ,~ " I , I , n.• • I
C911J3JtIJ ", 11 • ,

~.. S 2
0i/2SJa:J "Ii ~ • , ,'-' • 2
C5!2llI1Il '" 1I , , .... S 2
rs/2lll1ll ,.. .. I l J 7... S 2
tBf1J3J81 J" .. , 0 J ".0 •ClI/Zllflll "" 11 I J ~.. S ,



• 100 -

JiQllnl1x 6. ~~,~ Olll'1X1k CIrcus JiIcoN)' ""iIrwn. ilaI DIU, 1981.

"""'" ""-" rlH AA'tS.""""" "'" "'" """ '" .. IlOO< "'- I.'" """ 11lIN.

..,."" , , ,., 1W),f_1 .....". ..",... ''"' <>n' <>n' <>n' """,
<&Iwm I 1 I I J 11.' • I
f'B1'llJ8l. I 13 I J 74.0 , I
al/W8l. , " , , Ill.' • 1
Ql/W81 • I I 1 , ..., • 2
al/W8I • 13 , J ..., , 2
Ql/W81 ,

" I J .... • 2
Ql/Z318I , • I , , ~., • I
Ql/Z3181 8 11 I J ~., • 2
Ql/23/81 9 11 , J 74.0 • 2
Ql/23f81 10 J1 , J Ill.' • 2
Ql/23/81 11 , I I J ,8.5 • I
Ql/Z3181 U 11 I J 70.' • 2
r9IW81 13 • " I J 74.0 • 2
r9/251!1 "

, 11 I , ~., , 2
f'B/25I!1 15 1 , , ..., , I
Clll"'" 16 J1 1 , 70.' , 1
(0'"", V 11 1 J ..., • 2
<&1251" IS " , J ..., , 2
(0115181 IS 8 I I J 0).' • 2
(0115181 " 11 , J 75., , 2
(0115181 11 11 , J 75., • 2

'"""" 12 J1 I J ..., • 1
<&125111 Zl " I , ,6.0 • I
lllI25I1l1 " 10 I I , 75., • I
(0115181 " 11 I , 72.' , 2
(01251111 " 11 1 , 17.' • I
f'B/25181 27 11 I , ,0.0 , 1
al/2J5I81 18 " 1 , ..., • 1
(1;/2'6181 " • I , , .... • 1
(»/26181 ~ 11 , , "., • 1
al/2J5I81 11 11 1 , Ill.' , I
r9/2J5181 ~ 11 I ,

~.. • 1
Ql/2J5l81 D " 0 , 58.' • 1
al/2J5l81 ~ , 1 I , 58.0 • 2
al/2J5l8I ~ 11 , J ~., • 2
Ql/2J5l81 ~ U 1 , J ,6.5 • 2
alf2J5l81 ~ 11 , J 1Il.0 ~

al/2618l. E 11 I J 73.' , 2
al/2618l. E J1 , J 58.' • 2
(0'''''' 10 " I J BI.' • 2

'"""" " " I , J 61.5 • I
ClI/25/81 " 11 I J 72., • I
al/i!6l81 " 11 , , ..., • I
(01251111 " J1 I , ~., • 2
(01251111 IS " 1 , BI•• • 1
<&I25I1l1 .. 16 I 1 , 58.' • 2

• SCII11S ~sortJ!ll; I'IJt rMI:lIt>lt



• 101 -

,toper'I:llx 6. N!d'Iako RI"tr 011nool: Cllrcass Ilto:Nery Progl"l'll. -.. [eta, 1961 (ccn't).

CAACASS """" FIt! RA'lS
'ElIMll8l f19< "" !OO' Sf)( Em ROO< I<H. 1UT" ""'" 1UT"Kl/OYIYIl: • • ", l6oO,Fol RrnHTIlJ< """"" (~, "'" "", "", """'"
CSI26IBl " 16 II • 3 ~.. , 2
CS/26JBl .. , 21 • 3 ~.. , 2
CSI26J81 .. 31 • 3 ".. , 2
CSJ26/81 '" " I 3 73.. , 2
CSJ26/81 51 , 1 • 3 12.' R
09/26181 92 II • 3 61.0 • 2
09/26/Bl " 21 • 3 83.' , 2
09/26/81 ~ 16 21 I 3 12.' , 2
O9f26/BI ~ J1 I l 14.0 , 2
09/26/BI 56 " I 3 .... , 2
CSIVfBl ~ 1 I 3 61.0 , 2
CSIVfBl " 21 I 3 ".. , 2
CSIVfBl " J1 • 3 10.' , 2
CSIVfBl 03 II • 3 n.' , 2
CSfVfBI " " I • 3 78.' , 2
09fVIBI 61 II I 3 n.• s 2
CSIV/81 63 21 • 3 ~.. , 2
CSIV/Bl ~ J1 • 3 74.0 , 2
!!lIZ7IBI .. " • l n.• , 2
!!lfVIBI " 1 I 3 12.' , 2
!!If'Zl/81 ~ II I 3 .... • 2
!!lIV/Bl .. 21 I 3 11.0 , 2
!!l/'Zl/Bl .. J1 • 3 ".. , 2
!!l/V/Bl 10 " I 3 .... R
CSIV/Bl " " I I 3 92.' 3 2
!!l1'Zl/Bl 12 II • 3 M • I
!!l/V/Bl n 21 • 3 11.0 S 2
(B1'ZlfBl " J1 1 3 .... , 2
OO/'ZlIBl " " I 3 ,... , 2
O9f'Zl/81 " " 1 I 3 12.' R
fJ31ll/BI n II I 3 ~.. , 2
09f'Zl/BI 78 21 • 3 n.' s 2
09flJ181 " J1 I 3 10.' S 2
rBlllIBI 03 " • 3 03.' S 2
rBl'Zl/Bl BI " 1 I 3 71.0 , I
rBl'ZlfBl 81 II • 3 81.' R
OOllJlBI 83 21 I 3 .... • 2
CSllJfBl ~ J1 I l 92.' • 2
CSI'ZlfBl 10 " • 3 61.' R
CSllJfBl 10 I • l ~.. R
CSIlJf81 ~ 11 • l 12.' , 2
09llJ/Bl .. 21 • l 76.0 , 2
09/mBl .. J1 • l .... , 2
rBJ'Zl/81 .,

" I l .... , 2
09J'Zl/Bl 51 J2 I • 3 14.0 , 2
fJ3J'Zl/Bl 92 II I 3 63.' • 2



- IlIZ·

~1~5. ~ Rl",r 0l111lOk Clruu IttaMr)' Pn:lgI'm\, !lao llIIta. 1951 (ee.l't).

"""" """ FIN 1lAl'5

.""""" FlO. "'" ""' "" 1m ...,. lOt. TO'"~ """ TOT"-
IQIDTI'1fI • • ". MoO,'.l """',0< '"""'" ,=, ""' ""' ""' """'"
r:»llJ181 " :II ~ 0 , ".0 • 2
r:»llJl81 ~ n 0 ,

~.O • 2
r:»1lJ181 " " 0 , n.' 5 2
r:»/lJ181 .. ~ 1 1 , ~.O • 2
r:»llJl8l ., 11 , , ".0 • 2
aJI'lJ'" .. ~ 1 , ".0 • 2
r:»1lJ181 .. 31 1 , 1f.O 5 2
r:»1lJ181 "' " I , ".0 • 2
fJillJl8l un ~ , , , ,... • 2
C91lJ181 IIll 11 0 , ".0 • 2
r:»1lJ181 '03 ~

, , 51.0 • 2
fJillJ181 I" 11 1 , , n.o • 2
fJillJ181 '1lS 11 I , 1f.0 • 2
rsll1lO1 '1lS ~ 1 , 1f.0 • 2
rBIlJ181 '07 n I , ...0 • 2
aJI'lJlOI '01 " , , ".0 • 2
fSIlJ181 ,rs , , , ".• • 2
fSIlJ181 110 11 1 , U.O 5 2
rsll1lO1 III ~ 1 , 78.0 • 1
omB/81 IU 15 n 1 , ".. ,
rsllll10l 113 '1 I , ".0 • 2
rBIlll10I '" V I I , 1',0 • 2
al/2Il'" 115 11 I , Ill.' 5 2

""""I II' ~ I , 13.' ,
""""I IV n 0 , Ill.' ,
rs""" 'Ill " , , ".0 5 2
rs""" 11' I'

, • , ".0 • 2
rs""" "" 11 , , n.o • 2
rB/2IlI1lI >21 ~ 0 , ,... • 2
rsllll10l 122 n 0 , n.o • 2
rs""" 1ZI " , , "". • 2
rsllll10l '" ~ , , , 56.' • 2
l5/28181 125 ~ n • , ,... ,
l5/2ll181 125 " 0 , 1f.0 5 2
C9128I81 W 311 1 0 , 1lI.0 • 2
C9128I81 l2Il 11 0 , 75.0 5 2
<&/28181 129 ~ , , 13.0 5 2
C9/28181 ", 13 n 0 , n.o 5 2
09/2B181 13' "

, , ".0 5 2
00/28181 ':II 15 , 0 , ".0 • 2
C9/28181 '" 11 , , 75.0 5 2
<&128181 ,~ ~ , , ".0 • 2
l5/28181 l~ " , , , 13.5 5 2
C9/28181 ,~ 11 I , n.5 • 2
C9/28181 13' ~ 0 , ...0 ,
00/28181 '311 31 I , &>.0 5 2



- 103-

~b6. Ne<:W:o River 011ro:dt Caruss l!ecovery l'rogra-n. Raow Oilta. 1961 (cern).

0f0SS """ FIN RAYS."""'" "'" "'" "'" Sf> '" ..." F<H. ror~ """ ror~

Hl/OY!YR , , ", ""O,F.I '£mlll'" """"'" (~, (>n' (>n' (>n' """'"
091Z8181 I" " <I 0 , 81.0 • ,
09/28181 I'" " I 0 , 78.0 • ,
09/28181 1<1 2J I , , 45.0 • ,
00/28/81 '" 11 , , 45,0 • ,
09/28181 1" 21 0 , 78.' , ,
09/28/81 '" II , , 55.0 , ,
09/Z8I81 145 <I 0 , ~.O ,
09/28181 145 2S 1 I , ""0 • ,
09/28181 '" 11 , , 10.0 • 1
09/28181 1" 21 I , 58.0 • 1
09/29/81 119 21 11 I , 11.0 • 1
03/29/81 I~ 21 I , 74.5 • 1
09/29/81 lSI II I ,

~.O •09/29/81 I~ 11 0 , 11.0 , 1
09/29/81 I~ 21 I , 7o.s , ,
09/29/81 I~ II I , 7o.s ,
09/29/81 I~ <I 0 , 11.5 • ,
09129/81 I~ '" I 0 , 61.0 • ,
09/29/81 I~ 11 , , 'o.c • 1
09/29/81 158 21 1 , ~.O • 1
09/29/81 158 II 1 , ~.O • 1
09/29/81 ,., <I I , 63.' • 1
09/29/81 lSI " 1 0 , 11.0 • 1
09/29/81 I~ 11 0 , ".0 • 1
09/29/81 '63 21 I , 58.0 • 1
09/28181 I~ II I , 58.0 • 1
09/29/81 ", <I I , 58.0 , 1
00/lJ/81 '" 2S Jl I ,

~.O
, 1

09/lJI81 I~ <I I , 71.' , 1
a>/lJ/81 158 21 <I 0 , 73.0 • 1
a>/lJ/81 158 V I I J 75.' • 1
09/lJ/81 170 11 I , ~., • 1
09/lJ/81 171 21 0 , 74.0 • 1
09/lJ/81 In Jl I , 10.' • ,
a>/lJ/81 I7J <I 0 J 111.0 • ,
a>/lJ/81 171 " I I J 71•• •09/lJ/81 17. IS 1 0 , 75.0 • ,
09/lJ/81 17' " <I 0 , 58.' • ,
09/lJ/81 In IS 11 I , 63.0 • ,
09/lJ/81 178 21 I , 45.0 ,
09/lJ/81 '78 II 0 , .... ••



- 10' •

""*,,,b 6. N!d'lIko Rl_ Ollro:ll; ClrcIss~ PIOJID, RiJ,I Data. 1!lIl2.

~ """ FIN A,-,'I'S

""""" rI" lID< """ '" .. ..... POt. "'.. ..... "'..-,.,. , , '" MoO.F·1 """'101 """"" ''''' <>n' <>n' <>n' a""..,
""IIISl I I I I , n.' • ,
C8/11182 2 II , , "., • ,
""- , " I J 1~.5 • ,
C811J1!2 • n I J ~., • 2
1»1_ • "

, l ~.. • 2
1»1_ , , I , l &.D • 2
C8/14182 , II I l .... • ,
C8Jl~182

, " I l ~., • ,
t&/1~182

, n I l ~., • ,
am5lll2 w " I J n.' • ,
""I5IlI1 II l I , J .... , ,
C8/I5I12 U II I J S., •Q!il/16112 Il " , J n.' • ,
Q!il116112 " n I J S., • 2
Q!il1I1182 15 " , l ..., • ,
Q!il/1Ut!J2 " • I I l n.' • ,
Q!il1I11t!J2 11 II , l .... • ,
t&I1UI2 ~ "

, l n.' • ,
t&/1UI2 ~ n I l S.• • ,
Q!il/tUt!J2 '" " I l II.' •Q!il1l1112 21 • I , l "., • ,
Q!il11Ut!J2 22 II , l n.' •Q!il/1U12 " " I l S., • ,
",,18"2 ~ n I l n.' • ,
Q!il/19112 " " I l 15., •Q!il/19/12 " , I I J '''' • 2
Q!il119112 " II I l ".. • 2
0lI19I12 " " , l 1~.O • ,
0011\)182 " n I l S., • 2
1»1_ II " , J "., • ,
1»1_ n , I I J .... • 2""- J2 II I J Ol.' • 2
""I9IIl2 D " , J n.• • ,
""- " n , J n.' • ,
Cl/ItII2 " "

, J "., •",,1'/1' " 8 I , l n.' • 2
1»1_ V II I J 10.. • 2
1»1_ " " , l 15., • 2
1»""'" " n , l ~.. •I»I2JlJIl " " , l n.' • ,
I»I2JlJIl " , I , l n.' • ,
I»I2JlJIl " II I l ".. • ,
I»I2JlJIl " " I l 1~.5 • 2
1»f2!JJ1R " n , l "., • 2
C8/20112 " " I l II.' • ,
C8J1!J/12 .. W I , l "., • ,



• Ilfi •

"UIlnlb 6. ~ ll1\l'tr 0I1n:o. Circus Ilea7N)' "'4"11, .... Dl~. 1962 (lXJl'tj.

CIiVSS ""'" FIN ~~

""""'" R" "'" V<E "" .. .... .... "'" """ 1lJT..-,.. • , ", MoO.F.1 .,"''''.. """"'" '~l ""I ""I ""I .-"
<5/20182 " 10 11 I ) ".0 ~

Q!l/20182 .. :! 0 ) ".0 • 2
rfJ/20/61. " 1I 0 l 71.5 • 2
Q!l120161. '" .. 0 l ~.. • 2
rfJ/21161. 51 11 I 0 ) 15.' • 2
Q!lf21161. " 11 I ) 10.0 , 2
Q!l/2l182 " 21 I ) 71.5 , 2
Oi/2l/S! " 1I 0 ) n.' , 2
0i/21161. 55 .. I ) 7... , 2
0i/21161. 55 U I 0 ) ".. • 2
0i/21/61. 57 11 I ) 13.0 •Oi/2lI82 .. 21 0 ) 78.. R
'"211''' .. 1I 0 ) 13.. , 2
Oiml61. .. .. 0 ) u , 2
0i1l2J61. " I 0 ) 78.0 • 2
rsJ22I'" .. 11 0 ) ..., • 2
'''22182 " 21 I ) 10.' • 2
rsf"Q/ftl " 1I I ) ~.O • 2
rsf"Q/ftl 55 .. I l 15.' • 2
rBf"Q/ftl .. " I I ) 74.0 , 2
11If"Q/ftl ~ 11 I ) 71.5 R
11I1221ff2 .. 21 I ) n.' R
0i1l2J61. .. 1I I ) ".0 , 2
0i1l2J61. 10 .. 0 ) "'.0 , 2
OOIl2J61. 71 15 I I ) 71.0 , 2
OOIl2J61. 72 11 I ) ".0 , 2
OO Il2J61. " 21 I ) 53.0 , 2
OO.l2J61. ,. 1I I ) 53.0 •OOIl2J61. 15 .. I ) 74.5 • 2
OOIl2J61. " 16 I 0 ) n.o , 2
rsl221ff2 n 11 I ) 10.0 • 2
11I1221ff2 " 21 0 ) 72.0 • 2
rsl221ff2 " 1I 0 ) 71.0 R
11If"Q/ftl .. .. 0 ) ".0 , 2
11If"Q/ftl & V I 0 ) &.0 , 2
111I22182 '" 11 I ) 10.0 R
11I1221ff2 " 21 I ) ".0 • 2
11If"Q/ftl .. 1I I ) 15.0 , 2
11If"Q/ftl .. .. I ) IB.O , 2
rsl221ff2 .. I 0 ) ~.O R
11If"Q/ftl " 11 0 ) n.• , 2
rsw", .. 21 0 ) 72.0 , 2
rsw", " 1I I ) .... , 2
rsw", '" .. 0 ) 81.5 2 2
Q!lf12J61. " 19 I • ) .... , 2
Q!l112J61. " 11 • ) .... , 2

• Salts 1'1I5Ortled. /lOt ~le



• Illi •

~b6. Ie:Nko Rlwr 0I11'1Xt. C'Mun 1Ieoot1)' P'\4I~. -.. OIa. 1!112 (con).

CtflCISS """ FIN "''IS....,., no< "'" "'" "" 1m .... POt. ""- ""'" ""-",."" • • ", ltoO.fal 1lETB/T''"
....,., ,~, (>n' (>n' (>n' a)'f''''

fS!12lrJ2 " " n , 3 IJ., • ,
fSi22'rJ2 " n I 3 '''' • ,
fSllllrJ2 ,. " , 3 IJ.. • ,
fSf12lf!ll. ,. I , 3 n.' • ,
fBfl2lFR !II 11 , 3 71.0 •fBl22IfIl. .. n , 3 n.• • ,
fBf22lfIl. ~ Jl I 3 81.' • ,
OOf22lf!ll. 100 " , 3 n.' • ,
rfof22ltil. 10' " I , 3 ~.. • ,
rfo/221til. '02 11 , 3 n.' • 2
rfol22l1!fl. '00 " , 3 ..., • ,
C:81221til. ,0< Jl , 3 n.' • ,
C:8llJ1til. 'lI! " • 3 n.' • ,
OOllJltil. 'lI! 22 , , 3 ~.. • 2.m,,,,, '" 11 , 3 n.' • 2

."'J"" '''' n , 3 ,.., • 2
"'11JJ1I2 ". n , 3 n.' • 2
amJI1I2 II' " , J n.' • 2
amJI1I2 III Zl , , 3 "., • ,
lIlIZlJ1I2 ,~ 11 , 3 n.• • ,
"'11JJ1I2 ,u n , 3 ~.. • ,
OII1JJ1I2 '" n , 3 /8,' •lIlIZlJ1I2 '15 " I 3 63., • 2
lIlIZlJ1I2 II' I , 3 ..., • 2
lIlIZlJ1I2 II' 11 I 3 IJ.. • 2
amJI1I2 II' n , 3 n.• • ,
lIl/Z3Itil. 11' Jl • 3 78.' • ,
Q!lfZ31rJ2 '" " , 3 n.• • ,
fS/Z3II!fl. In " I , 3 .... • ,
fSIZJ/til. 122 11 , 3 n.' •1IlIZJ/til. IZ1 " I 3 n.' • 2
O!l/ZJ/f!Il. ~. Jl I 3 n.' • 2
fS/ZlfI!fl. 125 " I 3 n.' • ,
rsllJltil. 125 " I I 3 n.' • 2
rslZJftil. lZl 11 , 3 ..., • 2
CSIZJftil. 125 n , 3 ",5 • 2
amJI1I2 '" n I 3 81.' • 2
CSIZlfFR III "

, 3 11.5 • 2
OII1JJ1I2 131 2J , , 3 n.• • 2
OII1JJ1I2 IJ2 11 I 3 14.0 • 2
OII1JJ1I2 LD n , 3 IJ.' • 2
amJI1I2 '" n • 3 IJ.' • 2
OII1JJ1I2 IJ5 " , 3 ..., • 2
OI'ZlJ1I2 '30 " , , 3 3M • 2
fB/Z3Itil. '" 11 , 3 ,... • 2
fSIZ3IfIl. '30 n , 3 81.5 • 2



• lD7 -

~b6. Htet\tko ll:l~ 0l111D QIIUSS~ Pi ...,8.,. bo DIU!, I'IIZ (CCIl't).

"""" ""'" flH "''15

""""'" n>< lOX ""-' SEX Em ""'" .... 1lll"- """ 1lll"-

'.'."~ • • ", lW),hl .......,.. """"'" l~' <>n' <>n' <>n' ......,
."lJI5! I:B " n , , ".0 • ,
."lJI5! "0 " , , n.o •""lJI5! '" " , , , ,'" • ,
""lJI5! '" 11 0 , ,... • ,
"'12JIfR "3 n 0 3 82.0 • ,
fBlZJJfJZ '" n 0 3 n.o • ,
fBlZJJfJZ ". " , 3 n.o • ,
fBlZJJfJZ ", II , , 3 71.5 •fB/ZJf82 '" 11 0 3 18.' • ,
fBlZJ/fJZ '" n 0 3 n.' • ,
fBllJlfJZ '" 31 0 , 18.0 • ,
fBlZJJfJZ 'SI " , , ~.. • ,
"'123182 15' 31 , , , ".0 • ,
fB/lJffJZ '" 11 0 , 61.0 • ,
CS/ZJlfJZ ,~ 21 , , .... • ,
CS/ZJlfJZ ,. 31 , , 10.' • ,
CSIZJIfJZ 15' " , , 7•.5 • ,
al/ZJJfJZ '56 32 , , , ".0 • ,
aIl/2JIfJZ ,~ 11 0 , 83.0 • ,
CSIZJItJ2 15' n 0 , 73.0 •CSIZJItJ2 ,.. n , , ".0 • ,
"'123182 IlII " , , .... • ,
CSI24/82 '61 J3 , , , ".0 • ,
fBl24/82 '" 11 , , n.' • ,
"'''''82 '" n , , ~.. •11lmI82 ,.. n , , n.o • ,
....182 ,.. " , , n.o • ,
"'12<182 '16 ~ , 0 , 10.. • ,
"'f1<I82 ", 11 0 3 ,.., •rs~/82 '10 n 0 , n.o • ,
"'12<182 ,.. n 0 , n.o • ,
"'12<182 '10 " 0 3 ".0 • ,
"'12<182 V, :0 , 0 3 m.o • ,
"'f1<I82 In 11 0 3 10.0 • ,
"'f1<I82 In n 0 , .... • ,
"'f1<I82 '" n 0 , .... • ,
"'12<182 '" " , , 61.0 • ,
fB/z,l/82 ,~ :0 , , , 7•.0 • ,
rslW82 117 11 , , 73.0 • ,
fBl24/82 '" n , , 61.0 • ,
fS/z,l/tJ2 ", n , , 73.0 • ,
""- ,O! " 0 , m.o • ,
fSIW82 '" , 0 , 18.0 • ,
rslW82 182 11 0 3 7••5 • ,
rslW82 '83 21 0 3 7•.0 • ,
aIl/W82 ". 31 0 3 83.' • ,



- lal·

.'ale"db 6. Ilec!\akll ~jver Qlll'IIXIk Cllruss ~I')' Progrtlll, RII< DIU, 19B2 (o::tI't) .

"""'" ""'" FIN AAVS

""""'" no< lID< """ S<X "" ROO< ""- rou,- FI<>< rou,-
,",DUm • • ". I4oO,F*1 RrnlITIC" """"'" {~, on' on' on' """"'
r8IWPJZ ,.. .. • , .... • ,
r8f24IPJZ '" " I • , n.' • ,
OOf24IPJZ "" 11 , , n.' • ,
r:BIWPJZ '$ 21 , , n.' , ,
OOf24IPJZ lIB Jl , , 74.5 , ,
r8/24/PJZ I~ .. , , n.' , ,
r8f24/f!fZ. 191 1 , , EM , ,
rs/2411!I2 '" 11 , , .,.. • ,
rs/241SZ ,~ 21 , , ro.' , ,
CS/24/f!fZ. I~ Jl • ,

~.. , ,
CS/24/SZ I~ .. • , 82.' R
r:B/24/SZ I~ " 1 • ,

~.. • ,
r:B/24/SZ lW 11 • , 71.0 • ,
r:Bf24/f!fZ. I~ 21 • 3 n.' • ,
r:Bf24/f!fZ. I~ Jl • , n.' • ,
r8/24/f!J2. ;m .. • , '0.0 • ,



- 10il-

.tooend1x 6. tlechal::o River 0111'lXl1< tartan Recovery Prt9I"1T1, Raw Data, 1184.

o;vs, ""'" FIN RAYS

"""'" FlO< "" """ SO< ""
..., ""- lUTI'- """ lUI"-

~fDYfl1l , , ". MoO.F_} RmHTI(]; """"'" I~' "'" "", "'" IDf<)IIS

Oilfllla.: I I I 0 3 01,0 , 2 ,
2 II 0 3 Q,O ~

,
3 21 I I 3 n" , 2 7• 31 I 3 n,1 , 2 ,, '1 I 0 3 ~,'

, 2 ,, 2 I I 0 3 61.1 , 2 •7 II I , 3 .... , 2 •, 21 I I 3 ~.. , 2 ,, 31 I 0 3 01,' • I •10 'I 0 3 ",' • I H:l fin taI:;~

II 3 I 0 3 61.7 • 2 •U II 0 IS .."
, 2 ,

13 21 I 0 I' 8<,0 , 2 ,
I' ~ 0 IS ""

, 2 ,
I' '1 I 0 I' ~,O , 2 ,
I' • I 0 IS .." • ,
17 II I IS ",,0 • 2 •IS 21 0 IS n,o • ,
I' 31 I 0 IS "", • 2 •" 'I I 2D IS Q,' • 2 ,
21 , I I 0 3 ",,0 • 2 H:l fin tal:;1!r\
22 II 0 3 ~,O , 2 ,
2l 21 0 IS 10,1 • 2 ,
" 31 0 IS 8<,' , 2 ,
2S 'I 0 IS ",0 , 2 7
2S , I 0 IS &.3 • ,
27 II I I I' ~,' • ,
" 21 I 1200 I' n.1 , 2 ,
" 31 0 I' 59.1 • 2 ,
~ " I I I' ..., , 2 •31 7 I 0 I' 61.6 , 2 ,
~ II 0 I' "'., • 2 •D 21 I 0 I' 10.' • 2 H:l fin tann
~ ~ 0 I' 61.1 • 2 •~ " 0 I' 83,2 , 2 ,
~ e 1 0 I' .." • 2 •~ II 0 I' '",2 3 2 3
Jl 21 I 0 I' 7'" , 2 ,
" ~ 0 IS ",,' • 2 •" " 0 IS Q,I • 2 •.1 • I I 0 IS 71.1 , 2 ,
" II 0 I' 78,' , 2 7

" 21 0 I' 10.' , 2 ,.. 31 1 0 I' ".3 • 2 ,
'" " I 7 IS 59,' , 2 ,
'" 10 I I " IS .. " R ,

- Xales ~sorbed; not I'tll&ble



- 110-

~1x6. ~ Rlwr C7Ilnx* cal'Un RecoYery ProQrn. Ila< OItI, 19&1 (CCIl'tj.

"""" """ fiN AA'I'S

"""""" rI'" lOX """' '" Em ROO< m "".. """ ""..IoOIOV/lR , , ", ~,r.1 RmlIlIlJ< """""" (~I "'" "'" "'" ID+<>"

., 10 II I 0 " ~.I • 2 •.. 21 0 " ~., , 2 ,.. JI I 3 " ~.3 • 2 •
~ " 0 " ~.O • 2 •51 II I 0 " ",0 • 2 •
" II 0 " "',0 , 2 ,
53 21 I 3 " 53,' • 2 3.. JI 0 " ~,2 • 2 •
" " I 2 " .." • 2 ,.. I I 0 " n,2 • ,
~ II 0 " 74.5 • ,.. 21 0 " '''' • ,
~ JI 0 " .... , ,
~ " 0 " ~.. R 2 •
" IJ I I '" " ~.. , 2 •62 II 0 " ".0 • 2 •53 21 0 " ~.3 • 2 •.. JI I • " '",3 , 2 ,.. " 0 " 0;,' • 2 •.. " I I 0 " ~,O • 2 ,
~ II I • " 1lI,' • 2 ,
1lI 21 0 " ".1 3 2 ,., "n take

'" JI 0 " n,1 , 2 ,
~ " 0 " 1lI,' R •" 15 I 0 " 74.5 , 2 ,
n II I 0 " n" , 2 ,., f1n take
7J 21 0 " 1lI,1 • 2 •,. JI I 0 " n,2 , 2 ,
" " I 0 " ".2 • 2 •" " I I 0 " n" , 2 ,
n II 0 " ~., , 2 ,
~ 21 1 " " ".1 , 2 ,
~ JI 1 15 " 82.2 , 2 •.,

" 0 " 62.0 R ,
81 " I 1 I " .." • 2 •82 II 0 " 52.' • 2 •ID 21 0 " ~.O

, 2 •.. JI 0 " llI.O • 2 •0; " 0 " 61.0 • 2 •0; " I 0 " 62.' • 2 •" II 0 " 81.4 , 2 ,.. 21 I I " ",' R ,
'" JI 0 " ~.O • 2 ,
50 " I 29 " ""I • ,
91 " I 0 " 1lI,' • 2 •92 II 0 " ~,. , 2 ,



- 111 -

.lQ:Jendb 6. I'ecNko Rher Ollroc* Clruu Jleco,oery Pi O\ji ITO. llaIo; Cl.U, 1964 (ecn' t) •

"""'" ""'" FiNAAYS

""""'" '''' IIXX Vi..E "" '" """ .... roll' """ ""...-,.. • • ". ~,F.l """,,0< """"'" t~, On, On' On' """'"
" ~

, 16 "., • , •
" n I , 16 53.7 • , •.. " I • 16 lB.' • , •.. " , , 16 Q.3 • , •
'11 II , 16 Q.' • , •.. "

, , 3 '''' • ,.. n , , 3 ".7 , , •1<11 " , 3 70.' , , •101 " , I , , ".8 • •102 II , , ..., • , •
"3 " , , lB., • •10< n I • 3 70.. • •". " , I D 16 ..., • , •". II , 16 lB.' • , 7
'W " I , 16 ..., • , •
1111 n I , 16 61.4 • , •
'Ill " I , 16 ".7 • ""' " I I , 16 ".8 • , •
11l II I , 16 73,' • , ,
IU ~

, 16 m" • •In n , , •• 74.9 • ,
11' " • , •• 11.5 • 2 ,
"' " I I , •• 511.2 • 2 •115 II • II 16 511.8 • , •117 ~ I • •• 62,' • , •
116 n I " 16 C., • 2 •
"' "

, 16 70.' • 2 •1211 " I I , 16 ".8 • , •121 II I , 16 .... • , •112 " , , 16 ..., • 2 •121 n , 16 .... 3 , •
'" •• , 2 16 .... , , •125 " • • • •• ".3 , , ,
125 II • I •• 70.' , , ,
1Z7 " I I 16 ..., • ,
1211 31 , 16 111.' • 2 •125 " I , 16 74.3 • ,
.:<> 1 • 16 19.1 • 2 •131 II • 16 .,.. • 2 •132 " , 16 .... • , •1D 31 • 3 ., 62.' • , •
'" " • 10 ., ".2 • •
I~ " I • C ., ..., • •
I~ II • C ., 7... • ,
m 21 , 16 .... • 2 •IE 31 , ., ".7 • 2 •



- 112 -

~1l5. NeC\!kO ~lYl!r Oltnc:do. CZH'can RtcMry Pro;Irwn, -.. DIU, 19&1 (l;Dl't).

CNC)S; """" nN IlAI'S

""""'" flO< Em """-' "" .. ROO< IV'- 11Jl"- """ 11Jl"-
.,,"~

, , ,.. MoO,F-1 .,ro"'''' """"'" (~, on' on' on' """'"
'" 2B " I 1 16 ..., • , ,
'" " I I I 16 n.' • •"I 11 , 16 I'" • •
'" 21 1 , 16 ..., • , •14J 11 , 16 ~.. • , •144 " 0 16 ".1 , , •
'" 3l 1 I 0 16 n.1 • , •", 11 0 16 ..., • , •147 21 , 16 nos , , •". 11 , 16 71.2 , , •'" " I , 16 ".9 • , •
I~ 11 I , 16 BI.' • , •151 11 1 , 16 ".1 • , •
I~ 21 1 , 16 ".1 • , •
I~ 11 , 16 .... • , •I" " I , 16 ..., • , •I" 12 1 I • 16 74.5 , , lob fin Wen
I" 11 I , 16 ~., • , •m 21 I I 16 ".J • ,
I" 11 I , 16 ..., • •I" " I , 16 BI.' • , •IBI D I I 14 16 n.' • ,
I~ 11 I 15 16 ".. , , ,
I~ 21 , 16 BI.I • , •163 11 , 16 75.5 , , •I" " I , 16 .... • , ,
I" ~ I 1 J 16 .... , , •I" 11 I ,

" .... • , •I~ 21 I , 16 ~.I • , •I" 11 , 16 .... • 2 ,
I" " I D 16 BI.' • , •
'" '" I I " 16 71.1 , , ,
171 11 I " 16 BI.7 • , •In 21 • 16 ".J • , •173 11 0 16 63.1 • , •174 " I 7 16 52.' • , •
'" '" I I 0 16 51.5 • , ttl fIn :a..en

'" 11 I I 16 .... • 2 ,
In 21 I 44 16 ".1 • 2 •ISflBlf!J4 I" 11 I 0 16 .... • , •



- 113 -

/IalerClb £. HeC:tl!J(O RtV1!r O\\~ carcass RecoYeI)' P~rtrll, Raw O!lta, 19fJ5.

0i<.0SS """ FIN RAYS

""""'" F"" "'" SC'i.E "" .. ""'" lOt. "''''- """ "''''ICI/OYIYR • I I'. ""O.F.I ,,,,,m,,, """""'" I~' (yn' (yn' (yn' """'"
O9/CE/llS 1 1 1 0 , ~ 5 2
O9ICE/llS 2 11 1 0 ,

'" 5 2
O9/rE/llS , 21 0 • .. R
OO/r:E/llS • J1 0 • ~ • 2
rE/rElllS 5 11 0 , n 5 2
OO/OOlffJ , 2 1 1 0 ,

" 5 2
rElr:ElllS , 11 1 2S1l , " • 2
r:ElrE/as e 21 1 2S1l , " 5 2
r:E11O/llS , J1 1 "

,
'" R

O9/lO/llS 10 11 1 21ll , ,. 5 2
09/10/llS 11 , 1 0 , " • 2
09/10/ll5 U 11 0 , " R
09/10/ll5 Il 21 0 ,

" R
09110/llS " J1 1 • " 5 2
09/10/llS 15 11 0 • ~ • 2
09/10/llS " • 1 0 • " R
r:E/10IllS 17 11 1 • • '"

, 2
r:E/1OIll5 18 21 1 Dl , ,. , 2
rE/10185 " J1 0 , " • 2
09/10/85 2ll 11 1 0 , n , 2
O9/IO/llS 21 5 1 1 , 3 ~ • 2
r:E/I2IffJ 22 101 1 1 100 "

,. R
09112185 2l 11 0 " "- 5 2
O9fl2l85 ,. 21 1 0 " n R
O9fl2lllS 25 II 0 " .. 5 2
09/l2IffJ .. 11 1 .. " n 5 2
rE/I3Ill5 Zl 1112 1 1 ". " ~ 5 2
rE/13lll5 .. 11 0 " ,. • 2
rEIW85 " 5 11 0 , n R
rEIW85 ., 21 1 0 3 " • 2
OOIW85 II J1 1 0 • '" R
09/14/llS ~ 11 0 • " • 2
rEIW85 D , 1 1 0 • ,. 5 2
r:E/14185 ~ 11 0 • " 5 2
09/14/85 '" 21 1 " • '" • 2
09f14/as '" II • • III • 2
O9IWllS ~ 11 0 • " 5 2
09/14/ll5 " , 1 0 • " • 2
rE/14/85 " 11 1 0 • ,. • 2
09/14185 10 21 1 '25 , ,. 5 2
rE/14/llS 11 J1 0 ,

" 5 2
09/WllS 12 11 0 , " R
09/Wll5 "

, 1 1 , , " R
O9IWllS ~ 11 0 3 " 5 2
O9/WllS " 21 0 3 ,. R
00/1£/85 " J1 0 3 " • 2

• scalts ~SOited: not ~le



- u•.
~b6. NeC'ako Rlwr Oltrmk Clu''C.m ReaMry Pr'ogrwll. Il-. [1\:4, 19lfi (Cl)'l't).

"""" ""'" FlHAAYS

""""'" FlO< tm """ '"" .. ROO< ""- IUI"- ""'" IUI"-
I(lfO¥/'!'Il • • ", ~.f.l RrnlIIIO< OIIMII£II (~, "'" "", "", """"
lS/l6l85 " 8 " I 2 • n , 2
111/16185 .. , I I • • " • 2
lS/I6I85 " II 0 J n 5 2
111/16/85 " 21 I 0 J ~ 5 2
111/16/85 51 Jt I 0 J ~ 5 2
111/16/85 " " I 0 J " 5 2
lS/16/85 ~ 10 I I 0 3 ~ 5 2
rB/16/85 ~ II 0 3 " •09116185 ~ 21 I I 3 " 5 2
09/16185 ~ Jt I 0 3 n 5 2
11I/161l'l5 • " I 0 l .. , 2
09/161l'l5 ~ II I I 0 l n , 2
09/16185 " II I 0 3 ~ • 2
09/16/l'l5 '" 21 I " • " 5 2
09/17/l'l5 " Jt I I 3 ~ • 2
00/17/l'l5 " " I 0 3 7t R
09/17/85 " I I 0 J ~ •09/17f1!!El ~ II I 1mI J " 5 2 Ljw 8i'O Wi
09/17f1!!El " 21 0 J " 5 2
09/17185 " Jt I 0 J ~ 5 2
09/17f1!!El • " I 0 J " • 2
09/1711!!El .. I 0 J ~ • 2
09/1~ I!!El .. II I 15 l " , 2
09/1711!!El " 21 I 0 l " • 2
09/1711!!El 7t Jt I 0 3 " 5 2
09/181l'l5 n " I 0 • .. •09/18185 n " I 0 • '" 5 2
09/181l'l5 " II I 3 • " 5 2
OO/181l'l5 ~ 21 I 0 • .. • 2
00119/85 " 1112 21 I fDI 15 '" •00/19/85 n Jt I .. 15 .. • 2
OOfl9/1!!El " " I 0 15 " •OO/19/l'l5 " 103 I I J 15 " 5 2
OO/19/1!!El OIl II 0 15 " 5 2
OO/19/1!!El 8t 21 I 0 " 82 5 2
OO/19/1!5 82 Jt I 0 15 .. • 2
OO/19/1!!El " " I 0 15 ~ 5 2
00/19/55 ~ 10< I I 0 15 ~ 5 2
OOI'ZJ155 " II I OIl 15 n 5 2
OOI'ZJ11!!El " 21 I 0 15 " • 2
OO!'m/1!!El • Jt 0 15 n •rsl'ZJIl!!El !II " 0 15 8t 5 2
rsl'ZJIl!!El !II 10; I I 15 ~ •091'ZJ11!!El " II 0 15 .. • 2
OO/'lfJ/l'l5 9t 21 0 15 " 5 2
rs!'m/85 " Jt 0 15 OIl 5 2



• liS -

olIXlertlb ~. JrealIIo:o RIle!" Qlll'1X1k Clrcass~ 'io;wI:l, llaoi DltI, l!iei (ccn't).

"""" ""'" FiN RAYS

""""" 'I'" IIXX "'" '" .. .... PCH. "'''' ""'" """'.,."~ • • ". IW).F.I .,m",,,, """"" ,~, <>n, <>n, <>n' """',
C9/20/&5 " .. , 10 " .. , ,
C9/20/&5 '" lC. , , 0 " " • ,
C9/2OffEJ " 11 0 " " • ,
C9/2O/fEJ " " 0 " .. 5 ,
C9/20/85 ~ II 0 " .. •C9/20/85 " .. 0 " " 5 ,
C9/20/fEJ .. '07 , 0 " " 5 ,
al/2OIfEJ '00 11 , 0 " n 5 ,
C9Jnllli '01 14 II , , ,

" 5 ,
al/2l1S6 '" .. ,

'"
, n 5 ,

1Il/211S6 '" 15 , , 0 ,
" 5 ,

""'111; ,~ 11 , , , .. •C!l1211ll5 '" " 0 , .. 5 ,
.,I2I1II;

'" II , 0 , .. 5 ,
.,I2I1II; ,OJ .. , , , .. •""'111; lC. "

, , 0 , " • ,
""'111; ,., 11 0 ,

" • ,
.,11JIfE, 110 " 0 , ,. R
CllI1JIfE, m II , 0 ,

"
, ,

"'lJJII; m .. , 0 , .. , ,
1Il/'Z3Jf!6 m 07 , , " , .. •C9/'Z3Jf!6 '14 11 0 , " •1Il/23Jf!6 11' "

, , , " 5 ,
O5l/Wf!6 11' II , 0 , 71 •O5l/Wf!6 '07 00 11 0 ,

" •OS/Wf!6 '00 " 0 • " • ,
C9/Wf!6 '" II , , • " , ,
C9/Wf!6 120 .. , , • 71 , ,
C9/WE5 U, " , , 0 , 51 , ,
rrmAlf!6 '" " , , ,

" R
C9/2l/&5 0Zl II 0 , ~ • ,.,,- '" "" , , , R " 5 ,
CllI75It6 '" 11 , , 10 .. 5 ,
.,W" 120 " , 0 10 " •.,w" '" II ,

" 11 71 5 ,
CllI75It6 120 .. , 0 u ,. 5 ,.,,,...

'"
,., , , , " ,. 5 ,.,,,... ". 11 , , " " 5 ,.,,,... III " , , " 71 5 ,

CllI75It6 132 II , 0 " " 5 ,.,,,,,,. 'D .. 0 " " 5 ,
IIl/lMS6 13< ,., , , , " " 5 ,
.,W" ". 11 , , " " 5 ,
C912t.i/S6 ,:0 " , 0 " ~ • ,
05l/'l!/f!6 m II , 5 " .. , ,
C9/2fi/f!6 'll .. , 0 " .. •



- 116 •

.Icoen:Ib 6. ted'IWl Rl ....r OIlro::t< Clrun lleaM!ry Prl:Qra'II, Il4o' Ott!, Ie (CO'I't) •

"""" """ nH IlAI'S

""""'" TIS< "'" "'" '" '" ""'" ""- TOT.. .... TOT..
K1IOY/'IR , , ", MoO,F.' .,mlll" """"'" (~, "'" "'" "'" """'"
rB/'Z6IfIS 1~ 110 1 0 " 81 , 2
rB/261f1S "0 11 1 • " 75 , 2
rB/261f1S '" n 0 " " • 2
rB/261f1S '" " 1 JO " "

, 2

"''''"'' "J " 0 " ,. • 2
ai/Vim '" 111 1 1 1 " "

, 2
ai/11/f!6 ", 11 0 " n • 2

""~'" ". n 1 • " .. ,
ai/111m '" " 0 " " • 2

"''''''' ". " 1 0 " 63 , 2
ai/111m '" IU 1 1 0 " 62 • 2
ai/11/f!6 150 11 0 " 75 ,
ai/111f!lJ 151 n 1 I " " • 2

"''''''' 152 " 0 " m , 2

"''''''' 15J " 0 " " , 2
rMl'D/fIS I~ In I 1 2 " "

, 2
ai/lJlf!l5 '" 11 1 , " n •"''''''' 15. n 0 " " , 2

"''''''' 157 " 0 " " , 2

"''''''' 15. " 1 U " " • 2

"''''''' I,. '" 1 1 " " n •"",.,.. 101 11 0 " " • 2
"'11BI>Ii lSI n 1 0 " .. , 2"",.,.. 162 " 0 " " •
"''''''' 163 " 1 0 " n , 2"',,.,.. 1~ II' 1 1 2 " 63 • 2

"''''''' '" 11 1 1 " n , 2"',,.,.. '" n 1 1 " " •"''''''' 181 " 1 0 " 01 , 2"',,.,.. ". " 1 0 " " , 2
"'11BI>Ii '" 11' I 0 " .. ,
"'11BI" 110 11 1 1 " 75 , 2
"'11BI" 171 n 1 , " II , 2
"'11BI" 171 " 1 0 " .. , 2
rB11BIf!l5 l7J " 1 JO " II ,
"'11BI" '" IV I 1 0 " "

,
ail7BJf!l5 175 11 0 " '" • 2
ai/7BJf!6 17. 21 1 0 " " •aillBJfIS 171 " 1 0 " " • 2
ai/2Bl1J5 '" " 1 • " " •ai/2Bl1J5 '" 11' 1 1 • " 62 • 2
Clllll/l!i 101 .. 1 1 2 U " , 2
rsrs;lfIS 181 11 1 0 U " , 2
t:S/ll/lJ5 181 21 1 0 U "

, 2
OO/ll/ffi ,.,

" 0 11 " • 2
t:S/lllflS '" " 1 0 11 " • 2



• 117 •

~"6. ~ RIver Ch\1'lX*. CJ.ru~~ Pi C96n. """ ~t4. 1986.

"""" """" FIH llAYS

"""""" no< "'" S>LE SO< Em ""'" ""- lOIN. """ lOIN.-,.. , , ", IiIoO.F_I .....,.. ....... {~, "'" "'" "'" """.,
rB/IZ/!l6 , , , I 0 • ~.. • 2
rB/IZ/!l6 2 II 0 , 17.0 ~

00/15/86 , 21 , 0 , .... • 2
09/15186 • II , 0 , ".0 R
OO!l5/86 • " , 0 • .... • 2
00/18186 , 2 I , , , 17.0 R
00/19/86 , II 0 , ,>.5 • 2
0!il/19f86 8 21 ,

'" • 78.0 , 2
Qf;/19fll6 9 II , 0 • ...0 • 2
00/19/116 10 " , 0 • 71.0 • 2
CS/19f86 II , I 0 • 62.0 • 2
09/19f86 U II I 0 J n.o • 2
09/19Ill!i U 21 I 0 • ~.O • 2
Ci/19te6 " II 0 J 81.0 • 2
aY19te6 15 " I 0 J ".0 R
rBmf86 16 • , 0 J 81.0 • 2
"'11IJIf< I' II I '" • ".0 • 2
"'11IJIf< 1B 21 I 0 • 17.0 • 2
"'11IJIf< I' II 0 , 81.0 • 2
"'11IJIf< '" " , 0 ,

~.O • 2
<BI_ 21 • I 0 • ".0 • 2
Ci/2Dl86 22 II 0 • 17.0 • 2
Ci/'E)/!l6 Zl 21 I 0 J ~.O • 2
Cif2DI!l6 ~ II 0 J 79.0 • 2
09/20/1l5 25 " 0 J 77.0 • 2
Ci/20/85 "

, I 0 , 75.0 • 2
rB/20f86 27 II 0 , 57.' R
Ci/2Of1l6 " 21 , ~ • ".. • 2
Cif2Ol!l6 " JI , XI> • ".0 • 2
Ci/2Ol86 ~ " I , • 71.0 • 2
Cif2Ol86 JI , , I 0 J .... • 2
Ci/2Ol86 J2 II 0 • ...0 J 2"',- II 21 I lOll J 73.0 • 2
"'1211" ~ II I 0 • 74.5 R

"'121"" '" " 0 J 57.0 • 2

"'121"" " 8 I I 0 J ~.. • 2
"'121I" " II 0 J 78.. R

"'121I" .. 21 , 0 J ".0 R
"'12I1fE> .. II , IDI J .... • 2
1»121186 " " 0 , 74.5 • 2
"'1721" ., 9 , 0 15 .... R
<BI22I.. " II , 0 15 .... • 2
"'1721" " 21 0 15 71.0 R
"'/7210; ~ JI , 0 15 74.5 • 2
rslzz/8f> .. " 0 15 73.' • 2
rslZZ/$ .. 10 , , 0 16 ".0 R

• 5c:41es re5Ortl!C!; not r1I4Q1ble
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,I(ce'I:lb 6. tecNko Rl-.er Ollraa car-c.m ~ry 1'n::9~, 100' Oltil, 19l1li l~'t),

"""" ""'" flNAA~

""""" F1~ ... ""-' "" .. ROO< ""- "'"' """ TtJT~

..""" • • ". MoO.F.1 ""'""" """"" (~I "'" "'" "'" """'"
ISf'l2JrIf> " 10 11 • " 61.0 • ,
ISf'l2JfJi .. " 0 " ".. , ,
ISI'l2JrIf> " Jl 1 • l' ~.O • ,
ISIZJffJi '" '1 1 • J ~., • ,
ISIZlffJi 51 11 1 1 • J ~., • ,
ISIZJfrlf> 52 11 0 J 81.5 , ,
ISfZ3frlf> ~ n 0 J 111.0 , ,
ISfZJfrlf> ~ JI 0 J ~.O •ISfZJfrlf> ~ " 0 J 115.0 •ISIZJfrlf> ~ 1 0 J n.o , ,
09/ZJffJi ~ 11 0 J 81,0 •ISfZJ/96 ~ " 0 J ,... , 2
1S/24frlf> 59 JI 0 , n., •1S/24ffJi III " 0 , 115.' , 2
1S/24!1Jf. " IJ 1 • , ,'" , 2
1S/24frlf> " 11 • , n.o •09/24frlf> ., " • • n.o •1S/21,!1Jf. ~ n 1 0 • ~., • 2
1S/24/tJi ~ " 0 J IIl.J • 2
1S/24Jf!16 ~ " 1 1 • J .,., • ,
09/24/1!16 ~ 11 0 J 74.7 •lriI/24/r1f> ~ " 1 0 J ~.O

, 2
09f24/1!16 ~ JI 0 , Ill.' , 2
09f24/1!16 ro " 1 • , 71.2 •1S124fl!l6 " 15 1 0 , 15.' •1S/2411!16 n 11 • ,

~.I
, 2

1S121,!1Jf. 73 " 1 J , ~., •1S/24/f!16 " JI 1 U , 74.7 •09/24/tJi 15 " 1 , , 71.2 , ,
09124/tJi ~ " 1 1 0 , 73.1 , ,
09124/96 n 11 1 • , 71.8 •ISIWf!16 " " 1 J , ~., • 2
1S/24/1!16 " JI 1 0 , ~., • 2
1S/24/1lli III " 1 0 , 73.' , ,
CS/24/f!16 81 " 1 1 0 , 73.' , ,
1S12411lli 82 11 1 0 , ~., , ,
1S124/1lli III " 0 , Ill.' , ,
1S/24/96 .. JI 0 , 74.0 •1S/24/f!16 115 " 0 , ".0 , ,
09124/1!16 II; 1 1 0 J n.' •09124/96 '" 11 1 0 J 82.' , 2
CS124/96 III " 0 J ro.O •CS/W96 82 JI 0 J n.1 , 2
ISf25196 III " 1 ~

, ~., , 2
alf25196 91 19 1 1 , , III.' •CSf251f!16 92 11 1 J , 59.' • ,
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,Ial!n:lll 6. Iole<Nko RI-.er Q\lnxi< Ciuu»~ 9'(Iiji." ~ lIIlta. lB (CDl't).

"""" ...." riM M\'S

""""" ">< "'" ...... SO< m; ...,. IV< 11Jl1< """ 11Jl1<

-'" , , ", ...o,f·l """""" """"'" (=, f>n, f>n' f>n, """.,
rBl251~ " n I l l Q.' , ,
""'511< ~ ~ 0 l .... • ,
o;f'511< " " I " l 14.3 • ,
0;""''' " I I 0 l ".1 R
o;f""'" ~ II 0 , .... • ,
rBl251~ .. n , 0 , Q.l R
l!I/25I~ .. ~ 0 , ..., • 2
rB125I~ 100 " , 15 • n.o • 2
rBIZ5If!h 101 21 , I 0 • ,... • ,
l!I/Z5If!h "" II 0 • 13.' • ,
rB/251f!h 103 21 I 0 • ,... •rBI'ZS/f!h 10' ~ 0 • ".1 • ,
rBllS/SIS ". " I 0 • ro.' • 2
rBl2S/SIS ". " I 0 l n.' • 2
l!I/2S,I!lI5 IW II 0 l ,... R
l!II2SI!lI5 lIE 21 0 l ".1 • ,
l!IllSlSIS 10; ~ I 0 l ".. • ,
l!IllS/SIS 110 " I 0 l 61.8 • ,
l!Il2SlfJ6 III 2l I I 0 l 10.' •fB/lS/SIS IU II 0 l 14.5 •fB/~f~ IU n I 0 l n.• • ,
rB/~f~ III ~ 0 l ".0 • ,""- II' "

, 0 3 .... •fBJ3lISIS 116 " , 0 • ,... • ,
fB/YJ/t/6 III II I 0 • ~., •"":RIf" ,I! n 0 • .... R

""- '16 ~ 0 • 13.9 R
o;f_ 120 " I 0 • 10.' • 2

"":RIf" I2l I 0 • 11.0 • 2
o;f_ 122 II I • • n.o • 2""- 123 n I I! • ,6.0 • 2
o;f_ 121 ~ I 0 • .... •rB13lIfJ6 Il5 " I 0 • n.' •rBJ3lIt/6 Il5 " I 0 • ~.O • 2

""- 121 II I 0 • n.o R

""- Il!l n 0 • 11.0 R
0;1:RII,. Il!l ~ I 0 • .... • 2
fB/'J)/SIS "' " I 0 • ..., • 2
fB/YJ/86 III I 0 • ,6.6 • 2
fB/3lI86 132 II I 0 • 1406 • 2
fB/3lI86 I" 21 I " • 14.2 • 2
l!I/n'SIS I' ~ I " • ".. • ,
fB/~fSlS 135 " I • • ".0 •C9/~f86 135 I I 0 , 13.' • ,
rB/~/86 m II I 0 , IiI.2 • 2
rB/~/$ '35 21 I 0 , 61.3 • 2
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~1x6. JoIe(nU:o RIVl!r 0l1fDJl: carcass IleccYtry ;>n:qrMI, """ IlIta, 1986 {aJ1't).

'""'" """ FIN AA'lS

"""""' FlO< !OX "'" "" '" """ FOl. ror.. """ ror..
lQIOY/YR , , '" MoO,F_, R<IOiTI'" RIlXMll!lJ (~, ""I ""I ""' """"
l'B/Xl/!l6 1~ " 1 0 , 78., , 2
C&/Xlf8!'i "0 " I 0 ,

~.I R
r:sf~1JS '" 29 I I 0 , ~., R
rsr:JJlf1J "2 II I 0 , ~., , 2
rsl"SJI'!IJ '" n 0 , "'.0 R
rs/rHPi> '"~ n 0 , ~., R
rsI'X)/f!E> '" " I 0 , n.1 R
IJlIXl/86 ". I I 0 , ~., R
IBf:llJ86 '" II 0 , n.' R
CS/DlIl5 ". 21 I 0 , n.' , 2
rBIXJJ¥ '" n I ~

, 71.0 , 2
rB/Xlfeti '''' " I 0 , n.' , 2
1Il/Xlf85 151 1I I 0 , n.' , 2
rs/XlfeE I~ II 0 , n.' R
rsfXlI¥ I~ 21 1 0 , ~.O • 2
rsr;rJIFie I~ 1I , 0 , "'.0 , 2.,,""" 15' " 0 • 11.0 • 2
10101/86 15' I I 2 15 62.2 • 2
10101/86 19 II , OJ 15 ".1 • 2
10101/86 158 21 , , 15 n.2 , 2
10101186 158 1I , 2 15 ".2 , 2
10101186 IOJ " , 0 15 .... , 2
100Otlll6 '" Jl , , 0 15 "., , 2
10101/86 162 II , • 15 n.' , 2
10/0t/86 '" 21 I 0 15 "., R
10101186 '"~ 1I , 0 15 ~.. • 2
10/01185 1~ " I 0 15 n.' , 2
10/01/86 ". 1 , 0 15 ~.O , 2
10/01/86 1~ II , , 15 ~., R
IO/IlIfIl6 1" 21 , • 15 ".0 • 2
10/01/ll5 '" 1I I 0 15 n.1 , 2
10101/86 I~ " I 0 15 62.' • 2
IOJOllll6 171 " I 0 15 71.f R
IOJOIl!l6 In II 0 15 n.o , 2
10101186 l7J 21 0 15 ~.. • 2
10/01185 1" 1I 0 15 OJ.' , 2
IO/OIIalS I~ " 0 15 ~.O • 2
10/01/86 I~ " I 0 15 ~.2 R
101011136 177 II 0 15 61.2 , 2
10/01186 178 21 0 15 n.' R
10/01/86 179 1I 0 " 79.' , 2
10101185 ,.,

" 0 " OJ.2 , 2
10101185 181 Jl I 0 " 79.' , 2
10101186 182 II 0 " 74.1 R
10101186 '" 21 0 " ".2 R
10101186 '" 1I 0 " .... • 2
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~b6. Nech!ko River 0\1ncdc. tartan ReclMr)' Prog!'lll1, R50I ~U1, 1986 (cm't).

""'" ""'" F1tlFAYS

""""'" "'" """ ""' Sf;< eo; ROOi ""- "'" ..... TO'"~
liDJOi !'l'i< • , '" MoO,F_1 .'romo< RBXMJ<O I~' (>n' (>n' (>n' """'"
10/Ollas Il6 "

, 16 .,., 5 ,
10/01las Il6 " 1 , 16 ~.3 5 ,
10/0llas 187 11 • 13 ~." •10/Was Il6 " • 13 .,., S ,
100Wlf; Ifll II • 13 ~., S ,
IOIOI/lf; "" " 0 13 74.8 S ,
10/Wlf; 191 " 1 0 16 .... • l!l!lew Vardtrroof
10/WS15 1" 11 0 16 ".0 5 , l!l!lew Varoerroof
10fWlf; 193 'I , 16 56.3 3 , l!l!lew Vuderroof
10lWas 19' II , 16 74.0 5 , l!l!lew Vudel'tOJf
lO/Was I" " • 16 ~., • , l!l!lew VM:lI!rtmf
lefWas 196 " 1 • 16 "., 5 , l!l!lew VM:lI!l'tOJf
le/Was 1" 11 • 16 .... • l!l!lew Vudertmf
Ie/was 103 " 0 16 81,9 • l!l!lew Vudel'tOJf
lO/Was 199 II 0 16 ~.7 • l!l!lew varoel'tOJf
10lWS15 "" " 0 16 ~.B S , l!l!lew Vardtrtmf
10lWS15 '" " 1 0 16 70.1 • l!l!lew Vardtl'tOJf
10/Was '" 11 0 16 78.3 S , Belew Vardtl'tOJf
100Was '" " 0 16 ".0 • Belew Vudel'tOJf
10/Was '" II 0 16 71.0 • Belew Vardtrtmf
100Was .. " 0 16 ~.B • Belew'tal'dertmf
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AppendIx 7. Mean September spawning flowsl In the Nechako RIver, 1930·1986.

Ytar Monthly flow
rrt3/s ch

Yur I40ntllly flow
11'13/5 ch

1930
1931
1932
1933
lUI
1935
1936
1931
1938
1939
1910
1941
1942
1943
19H
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958

'"1'1
102
lsa
186
I"

'"180
1"
173
183
1"
I"
137".119
132
133
206
Ii'"I117
1'1
17. I
2B.I
'.1
9.'

'"306

5472
4977
7131
5577
6566
5083
1907,,,.
5189
6107
6160
1942
1377
1836
4518
4201
4660
4695
7272
5860
5330
4130
4977

'"9"

'"m
5189

IG802

1959
1960
1961
1962
1963
1961
196'
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1976
1979
1960
1961
1962
1983
1964
1965
1966

352
262

'"'"I"
19'I"291

'"223

'"III
17'
m

42.2
27.8

"'262
76.9
34.2
37.0
36.2
12.3
35.8
34.9
35.5
61.1
32.6!

12426
9249

17050,,,a
""....
6i12

10272
1907
7672
5577
3918
6213
6225
1490
9"

4165
9955
2715
1207
1306
1278
1493
1264
1232
1253
227J
115h

1 Sources of data:

1930·1952 Nechato River at Fort Fraser (Station OBJA001)
1953·1956 Necllako at Vanderlloof ~Inus Nautley {stet Ion OSJC001·0SJB003j
1957·1979 Alcan £15 (1961), Volume 2
1980·1986 Hecllako below Clleslatte FallS (Statton OBJAOI7)

Discrepancies between mJ/s and cIs are due to rounding error.



Appendl. 8. fIshery
fhhery Off1C~r
letter Score

1934 100-300 (p)4
1935 1000-2000 ,.,
1936 500-1000
1931 2000-5000
1938 500-1000 ,.,
1939 1000-2000
1940 2000-5000

19H 1000-2000 ,.,
1942 300-500
1943 100-300 ,.,
1944 100-J{)0 '"
1945 500-1000 '"
1946 500-1000 ,.,
1941 No ntlN.te
1948 No ntllll4U
1949 2000-5000

1950 1000-2000
1951 2000-5000
1952 2000-5000
1953 300-500
1954 1000-2000
1955 300-500
1956 100-300
1957 No ntllll/lte,,,. No ntllll/lte

1959 No ntllll/lte
1960 50-100
1961 300-500

Officer esc.p~nt esthnates and clllmlenh, 1934-19861•
fhhery Officer

NlDerlul [stll!lllte COlmltnts3 on e~tent or survey. conditIons aM spawner dhtrlbutlon

1962 300-500

'""

12oo-1J1l0

'""
'000'
15005

2000.30005

"W'.0,.

Upper Nechako River only.
lipper Nechako River only.
40 IIllles upstrelllll of fort frner Ind Ylclnlty of Vanderhoof.
Totll count.
Upper Nech.ko River .bove fort frner only.
l.rge n....tler ln vICinity of Vanderhoof.
DI$lrlbution 5-45 IIllles .boye fort fraser Ind 1-6 IIllln upstreM of
Vanderhoof,
Main spawnIng grolll'lch 60 ..tin up$lrum of fort fraser not yhlted. None
observed In Vandertloof .rea.

River above fort Frner not YhHed during spawl'llng.
Upper spawnlng ueas not vlslted; tra~er reports only. A few cll1nOOk
splwned In the aru 1-6 ",tin above Vlnderhoor.
Upper sp,lWlllng .ren not vhlted; tra~er reports only. 200-300 Spl..ners
1-6 .tln lbove Vanderhoof.
Upper sp,lwnlng arus not vhlted; trapper reports Only. A few chlnook
spawned 1-6 IIllles Ibove Vanderhoor.
Not patrol led.
SpawnIng uen ..ere Wf!ll P01lulated.
NechakO River wu surveyed by blUot from fort fruer to Chulltta durln9
spawning. (Mcl.ren. 1951)

Sl1ghtly turbid wahr due to ditlll constructlon.5
tenney DaM cluure In OCt~r.

Count of 400+ chlnoot through the weir at fort frner.

Poor survival of the 1952 brood.
VIsual obserYlltlons IMPOsslble due to slltlng.
\later high and silty: chinook entered Nautley River Md Stellato Rher.
No llve or dud fiSh observed In uWer Nech.ko In urly October.
Water hIgh and silty: chinook sp....ned In the Shlhko.
Water clurlng at lower dhchugn.
Oecruslng silt load. Chlnoot rHurnlng to sp.1...nlng arus. [~tr_ly

high ...aler at spa...nlng. Estimate based on redd count on Oct. 23 to Oct.
24. Count"'l1$ 170-200 redds Ind 62 carcnsn upstrel/ll of Greer Creel:.
(letter from J.P. Tuytlens to A.L. Murray. Oct. 30. 1961)
lI.ter Is becOllllng clurer alld chInook returning to aren noted In 19~9­
1952.

N
W



~nd'. 8 (Conl'd)
FhMr)' Offlef' Fishery Offlcer
LHl~r SureZ M..-rlul htl-..te

"",,..,,,,,,,.,,,,,...,,,.
1910
1971t,n

"'"-"'"500-1000
300-500

""-"'"500-1000
300-500
300-500
500-1000
loo-5OO
300-500

'00-500
500_6005

Re.,tl,ell good ,Islblllt,.

First J1!1f "IKe IlIS1 tlWt spavnlng count .... , ilt pe,t.

More chl~ returnIng .s rl,er clear,.
HIgh ...ter.

Unpublh"ed dati IlIdlc.tu tllat iI redd (Ount .... ' COllducted .bon Fort
Fruer on No'. 15 (bl bO'l) "Ith habitat staff (R. Elvlotgel 'lid l'elded
.bout ZOO relldS on '00 sp.vnen.

1.000 clllnook 'boY!

1000-2000
1000-5000

,,

1000

1200
2000.
2600
3000',...
1600

"'"

100-800

report, by the fl'hery Orr'cer.

1973 500-1000
1974 500-1000

1915 1000-2000

1916 lllOO-ZOOO
1971 2OOO-SOOO
1918 2OOO-SOOO

1919 U»O-2000
'900 1000-2000

"" >00-'000

"., ,"'"
"" 500-1000

".. '300

3 NO cOlrllll!nt, dOU
• P,rt 1,1 count.
5 Annu,' narrative

Chall9t In spawning dlslrlbul1on: mor! chtnCKIk spawntil hi vlttnHy of
Y,nderlloof and Ellgen.
nshe~"'s strike. ~.wnln9 peak 'rlllll Sept. 18-25.
fort rrner.1Id .00 It [lIge" In<! V.ndHhoof.
[n..-,.llon difficult due to hlg" water.
2.000 bttWf'en fort rrner 1M C"ut,U, on Sept. ZOo
ScMwner dl1trlbutlOIl In Upper Meckh (Grur to CllesllltliJ. ["9tn .ru .nd
I .lles .bon ,.nderhoof, flights on Sept. 12 .1Id ~t. ZO.S
Olstr'~tlon .s .bove.
1.200 fro. Chesl.tt. to Grur; .00 fro. Greer to ,.nOerhoof.
Nt••, silt llN1d ind pelt swvn1ng .lnee!. If\IItler «(Mjld be lIfIdernl1Nttd
.-5 t I.s.
Good "hlblllty on ~t!llber I'; .(twl (_t 915 fish.
tlllHlt IIU put ptilt; ICtlNl c_t of '15 rls"; clWng.e In sp.lvnlng dl$lrlb­
UtlDll noted "It" .re fish In IllWr rlnr.
IIellc09ter fllgHs lllI Sept I' (f,'r ,Islbillty) .nc! Sept U (toDd
"slblllty). lhe cDllnU JOe,1ld 1.281 rupectlvely. Observed IIlIIny redds
rr~ pre,lous ,e.rs not used.

1985 2000 • helicopter rligMs bl Kablt.t st,ff.
1986 2000 • helicopter rllghts bl Hablt.t staff.
I ~Mual reports or Slllllon strum and spa"nlng grounds (B.C. 16).
2 Flsher, OffIcer letter scoru: ~ I-50 0 300.500

8 50-100 E 500-1000
C 100-300

not necusull, 1""'1 a total cDtlnt or good colldltlons .



1952 Co In. 19532

"" Melone. ,,,,,
,... Melone. ,,,,,

"" !klOM. ,,,,'
,'" Mtl_. 1t512

"51 ht.brooh. ''''
'''' Elt.brooks. ,,,.
,,,. htlbrooh. ,...
,... Est.brooks. ""
'96' [H.brools. '96'
'96' [$t.broot$. '96'

",CCurth I In count utr_'y diffIcult due to slle of rlnr or dept~ of S~""'''9 to '-5
feet. Closurt of reMty 0. was on Octobtr 8. Ilteld COUllt cofloducttd on Oct~r 14 .1Id 4.000
S~WIIUS were ntl-ated III the upper Motclllh 1l1nr ('bon Klutlty) (which 'gretd with tht
Ot9'ftMent's ntlNtt).

216 r.ods counted In the upper Nechlto Illver. IJ2 r.ods In vIcinIty of ["9tn .1Id 10J .bove
,.ndtrhoof, '2. spaWft!rs counted thrOU9h the rlshtrlts wtlr ,t fort rr.str.

'57 r.ods c_ted Inthe upJler lfedllh Unr .nd 65 r.ods In _Ieldle IItclWlto IU'tr ([flgtn 'lid
"lIdtrhoof).

180 r.ods counted In the upper IItdliltO IInr on ~tl!lllber I' lind 213 r.od$ In the .1ddle
rher on October 18.

20 chlnoot wert otlstrnd on 5ept8lDl!r ID 'lid 11 In the upper IIt!clllko Ihtr. Sj§ r.ods wtrt
COUftted on Octobtr 16 ln the upper rlnr 'nd IIll!I r.od$ wtrt counttd In till! .'dd'e rhtr.

110 counts possible due to lI1,h ..rty wahr.

110 counts posslble due to 111'" ..rty wattr: _ trlp fr. O\tshtt' to !Wutlty on Octobtr ,
yltldtd no chlnoolt. htt_ttd ],178 clllllOOl< $pawned In till! Sttll.to Ihtr.

HI,h dhclWlfge _cit ",Ibllity '.sslblt. 109 clllnool In tilt 5tell.to 11nr on ~t!lllbtr II.

No Cllinook observed In tilt upper Mechlko Illver. 185 clllnook In till! 5ttllilko 1l1'tr on
Stptflltler II.

No sur'tys of the upper ~lWIto "'tr due to Ill'" dlsclWlrge. 88 clllllOOl< In till! Sttll.ko
II'er on ~te.ber 21.

Mo 'nspectlons of tile upper Mechlko Ill'er ""rl", sClllwnl", dUe to 111,,, dhclWlf1je. 110 rtdds
wer. Obs.rved In O!ce.ber wltll till! exctPtlon of II pos$lble 10-12 upstre.. of Greer Creek.
116 c~lnook In the stell.ko 'l'tr on Stptl!lllber IS.

,



App~ndht 9 (Cont'd)

R~f~r~nc~ SlJmIlIr)' of obnrVltlons

1963 Estabrooks, 196. No ntlllllte given for the uPller Ilechako Rlnr b~Cluse of the depth. wIdth and restrlct~d

vlslblllt)' of the river. 4 chinook observed on September 24 and 2 redds In O~cember. 138
chlno1lk In the Stellako River.

1964 EslabrookS. 1965 J( dud chinook observed on September 29: no surve)' In December. 113 chinook In the
St~lIako.

1965 EslabrGOkS. 1966 63 dud chlnGOk observed on October 14: 41 above Greer Creek. 86 chinook In the Stelllko
RIver.

1966 Estabrooks. 1961 Due to high flows In the Nechako RlYer. H IOn l"J)osslble to d~tel1lllne whether or not chlnGOk
spawned In the Irea. 71 chinook In the Stell.ko River.

1967 EslabrookS, 1968

1968 EslabrGOks, 1969

1969 EslabrGOks. 1910

1910 Eslabrooks, 1911

1911 ESlabrOOkS, 1912

1912 Eslabrooks, '914

1913 Est.brooks, 1915

30 chInook redds In the upper Necha;ko River in earl)' October. .. chinook In the St~lllko

River. -N
40 dud chinook ," t"' upper Nech.ko River on October g. " chinook ," ". Stellako River • •
25 dead chinOOk t" t"' upper Nechlko River on October •• JO chInook to ". Stellako River.

tutoH Creek to Fort Frner surve)'ed: 55 redds Identified .lItl)' .bOye Greer Creek. 100
chinook In the Stell.h River.

tutorf Creek to Fort Frner surn)'ed: redds observed. 50 chinook In the Stelllko RIv~r.

Upper Nech.ko Illver lnspect~d on septl!lllber 28 but due to high flows could not d~tennlne

whether or not chinook SpaWlled In the area, 40 chinook In the Stellako RlYer.

tutoH Cre~k to Greer Creek inspected; 60 chinook observed In IIIld September. 40 chinook In
Stell.ko IllYer.

191. Eslabrooks, 1915 5 miles upstre.m of Cutoff Creek to Greer Creek Ins~ctd; 270 chinook obserYed on September
II.

1915 Estlbrooks. 1916 45 dead chinOOk and 1 llv~ chinook observed In upper Nechah In I.te September. 20 chinOOk
In Stell.ko Illver.



ApoendlJ 9 (Cont'd)

Reference

1976 Estlbrools. 197&

1977 Estlbrooks. 19

197&3 EstabrookS, 1980

19793 Eshbrooks, 1980

19803 rulnI, 19"

19lUJ Flrllll. ,'"
,,,,' Flrllll. 190J

1985 Flrlna. 1986

1& clllnook obsen'ed on _In spIWIIlng grOllnd In l/IlIMr /foedw.ko Rher on Se-ptl!Jlber 10. High
flows _de obstn'ltlons diffIcult. 14 chInOOk In Stelliko Rlnr.

15 11~e chInook and 60 dead Chinook observed on SepteMber 25.

ClIlnook spawned frOM CllnilUa Fills to Greer Creek: totll nClp_nt estlNted to be 2,300
based on redd count on October 3 (3 lIel1coptu trips).

Total nup_nt ntlllllted to be 2.100 bastd on redd count on October 15. SpawnIng occurred
to Greer Creet but the IIllIJortt" In the upper 8 .tln below Chesl.U••

HeltCi)9ter surve" on 5t9telllber 5. 12.nd ZO "Ielded 610.1,292 and 1,480 clllnoot rn~cthe·

I". Redd COllnt on October 21 ..s 795 or.n ntlNted I,S9O spawners 4bo~e Greer Creek.

Count ..s not possIble due to hIgh .nd ~"Vlter. Redel co.nt on October 22 totilled 768
redels or 1,540 ~rs In tile l/IlIMr 16 .IIn of tlte ltec....to Rher.

830 cllll'lOOl< observed on Septeillber 17 III tile l/IlIMr rher 'M 464 chlllOOk were obser~ed on
St'Ptflllber 25. 670 redds were c_ted In tile l/IlIMr Z6 ". sectIon of tile IIl!cl\lto Rher .1Id 54
redels In the 32 UI section be:low Greu Creet (OCtober J).

ZSO chInook .nd III clllnool observed on septeMber IS Ind SeptBlbtr Z6 respectlvel". 110
redds cOllnted fr. Cllesl.U. to Greer Creet .1Id ZZ reddS III tile J2 UI sutlon be:low Greer
Creet (OCtober 12). SepteMber 18 ..s conloered tile "approxlNte pelt of sp.JW!Ilng'.

3J8 redds counted fr. Cllnlltll to Greu Creek on OctoMr 3.

309 redds counted fr. Chnl.U. to Greer Creek on Sept. 30. IIoIJortt" of relkls were In the
Sectlon between Bert Irvine's and Rhu Ranch.

Annual reports entitled 'A Stud" of Sallll(ln Migration and SpawnIng 1n the Mechato Rher S"stm'. Alean smelters .M
ChMlellS, 1I.Hed. 8.C. Operftlons. Kltlrnat.

2 Od. prnented In Table S.
3 OIll presented In hble 10.
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,lJ>PEICIX 10 Nechako River Chinook Sp.!WI11ng Escaptme:nt Data, 1974 1

Location

"", Upper Nechako ~16 Nechako L~r Nechako Tota I
Section 1-7 8-13 14·16

SpaWl1ers Reclc:h Splwntrs Redcls Spa_rs ...., Splwntrs Redcls
(KZ) (KZ) (KZ) (X2)

Sept 112 131 '" III , ..' 142 128

13' 1593 159

16 117 33 184 334

16' '16 '49 .. .. '16 '"
18 325 428 .. 32' 42'

,02 '29 J5 " .. '64 570

2J '67 49 66 '16 ".
0« I J7 '16 4 120 15 466 " 1424

1 Source: Oepartment of fIsherIes and the Environment (1979) Volume 3 Appendix I and
Table 2.

2 Boat surveys, all others were htllcopter surveys.

3 ~ _ not surveyed,
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NeChakO RIver Ch1nook SpawnIng Escaptment Data, 19781

Locat1on

0".
SectIon

Uppu Nechako
1-7

Live Dead

MId NtChakO
0-13

Lower Ntchako
14-16

Live Dead

Total

Sept 12

10

Of0

OFO

1571

1452

J1

136 57

leo1

""

I Source: Fee and Sheng (1978).

2 Cklserved at Vanderhoof only.

J ClIserved at Braeslde and Vanderhoof only.
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Hl!cl\ako Rher ChInook Spali!'llng ESC4PliJl"ent Do1Ita. 1979.

LocatIon

Dot'
SectIon

Sept 11-121

Sept 141

Upper Nec""'ko
1-7

Uve Dead

'07

MId Nec""'ko
0-13

Uve Dead

Lower HecM.ko
14-16

L1ve Dead

Total

'07

1320

Sept 202

Sept 203

111«

1516

68

50

leo

IS'

50 1467

"68

I Source: FIshery OffIcer weekly report.
2 Source; Olmsted. et al. 1980 APPend1x v and FIgure 8.
3 Source: Env1rocon Ltd. {1980}.
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Al'PEJ(I!1t 10 Nechako River ChII'lOOk SPawning [~t Dilta. 1""

Location

om Upper NetllllkO Mid Hetl'lako lower Nethako Total
Ruth1 1 , 3 • , •Senlon 1-2 3 .-, 0-10 11-13 14-16

'" 2 DF02,S I3J I3S " 1S2 362 2J 89'

• EnvlroconJ•6 • 129 126 11 OJ • 340, AlcanAJ 610, Env1roc:on OS '40 '" " '" 78 140', 0'0 89 '" '26 " 216 2211 1"8
11 Envlrocon 62 ... '" 18' "" " 1640

Al~ 1292
16 oro 232 563 48' " 111 " IS'"

Envlrocon 102 '" ". " 183 1" 1191

20 Envlrocon 110 ... 31111 .. 138 lSI 1457
Altan "'"2J oro 10' 10 77. , 155 75 1189

" Envlroc:on 256 301 ". JJ " " 923

29 Envlroton 26 lIS 59 • 19 8 23j

0" 2 Envlroc:on 18 " 30 0 1 1'" 2"

I RUtheS designated by Envlrocon Ltd. (AlCAn. 1984).

2 Source: Russell. et al. (1983) ~ndh 30.

J Sourte: Altan (l9B4) Vol. S/Sel:tlon 0, Table J.l •

• Source: Farina (liBl).

5 oro coonts by Held staff and Include mlgratlnq, sl)d'oo!1lnq and dead adults, VanMrtloof to
Clleslatta Falls.

6 Envlroton counts Include only live 5~wners on rtdds, Vanderlloof to Cheslatta Falls.

7 Counts of llv, SP,lIn,rs on redds.
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NecMko River ChInook Spawning EstaPl!ITIent oata, 19811

loutlon

0". Upper Ne~hako MId Ne~hako lOrotlr Ne~hako lota 1
5e~tlon 1-7 &-13 14-16

Sep 17 OF02,3 310 " 50 '" .
" oro 151 5

1 Sour~e: Fhhery Off1~er Annll/ll Report; Russell et. al. 1983.

2 Counts by fl5hery off\~er(5l.

3 Both count5 under turbid water ~ondltlons.

4 No dead In count.

5 58 dead In ~ount.
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A.PPEI()I)( 10 Hecllako River Ch1nook SpawnlllQ Escapl!ment oau. 1982

location

001. lJIptr Nechako Mid t<leCtlllkO La..oer Hechako TOUI
Section I-I 0-13 14-16

L1~e "" Live "" L1~e ""
Stp 14 0,,1 9503

11 AlcanZ 11311

20 OFO 500 911 140 81 26 " 1003
25 Alcan 464

1 Source: Me~ee. F. (l96Z} Prince Gtor9t Fishery Officer.
Data Is a150 n:ported In Russell et. al. {1963) but then: Is an error in the
n:ported S~t. 14 count.

Z Far1na (1983).

3 Fishery Officer annual report lnd1cates 975 chinook.
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N'PEJ(lIX 10 Hecl'laltO Rlw,r Clllnook 5cla'oIn11llJ h~t Oat... 1""

Lot&t1on

0". lPr Htcllako 1416 Hecllako LMr Hecl'lakO Total
SectIon 1-7 O-ll 1'-16

Live Do" Live Do" Live Do"

Sep 18 Alcan! ,,0'
19 OFoJ "" " '" II 25Z " '"" Alcan III

I Source: FarIna, 1!l8ot.

2 Frcm Cheslatta Falls to J2 li:ll below Greer.

3 Source: Mckee. F., Prlnce GeGrge Flshery Officer (pen. CO!lL); Flwr)' Officer al'll'Wl
report 1ndlcates only '75 clllnoolt.

, Ohtrlbutlon 1n the ~r Hechako ","s u foll~:
Ctoeslatta hIli to Bert Irvine's _ 3' live.
Bert Irvlne's to RIver Rlnch _ 110 live, 10 dead.
RIver Rancn to Greer Creek - 64 11ve, 5 dead.
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APPEt()lX 10 Ne~hlko R1Yer Chinook Splwn11l9 [sclpement ~u, 1984

Ctlservers LOCltion lnd/or Reach Humber

0". UPper Necllako MId Necllako L~r Necl\lko loul
Reach 1 2 3 • 5 ,

SectIon 1·2 3 '-7 0-" 11-13 14-16

5.p 4 OF01 0 82 2S 5 42 151 308

5 Env1 rocon2 7 11' 25 3 IS 68 235

13 OFO 40 170 136 42 125 775 1287

15 Env\rocon 36 176 B7 17 90 44' 852

24 Envlrocoo 61 12' 55 17 55 175 .91

Notes;

1 Source: SwIft, O. (1984) Prince George FIshery Offl~er.

2 Source: Mitchell, A.,C. (1984) Env1rocon Ltd.




