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Abstract

Burne, T,, R,A, Bams, T. Morris, T. Field, and B, D, Tutty, Cowichan watershed fry
salvage and coho colonization operations (19B6)}: A review and preliminary results, Can, M5
Rep. Agquat, Sci, Mo, 1942: v + 68 p,

Extensive fish habitats freguently dewater during the dry summer months In the
Cowichan watershed, Vancouver Island, British Columbia, Ouring the past half century salmonlid
fry have been salvaged from these habitats and redlstributed info anadromous zones of the
watershed by Department of Fisheries and Oceans perscnnel, contractors, and volunteers without
the benefit of an evaluation of this f1sh management strategy. In 1984, & strategic habitat
inventory system identified extensive fish habitats above barriers, which were subseguently
verified as potentially viable, low gradient coho habitat in the dry summer of 1985, Based on
this knowledge, a management team was assembled to plan, conduct, and evaluate the performance
and benetits of fry salvage operations in 1986, A fotal of 174,291 salmonid fry were salvaged
{162,219 coho) and 121,306 of these coho were subseguently colonized at specified densities into
designated above barrier habitats of which three were selected and trapped the following spring
to determine overwintering and eventually ocean survival, Preliminary estimated fry to smolt
survival at these three study slites was 6,58 at Bings Creek, 16.,4% at Kelvin Creek, and 18.9% at
Grant Lake, An economic evaluation of the 1986 fry salvage program Indicates that, to break
even, at least 100,000 coho must be salvaged and colonized, at the specified densities, Into
designated habltats, assuming a minimum 1,7 fry to adult survival rate and at 1986 program costs
($22,034 with volunteers), |f the highest estimate of 350,000 salvaged coho were obtained at
1986 costs, then a benafit of $50,000 to $115,000 would result with the assumptions of 1.7% and
3,3% fry to adult survival rate, respectively, and a harvest rate of 75%. All economlic benefits
were derived from the Salmonid Enhancement Program Evaluation model, Economic and opearational
recommendations to streamline Cowichan fry salvage and transport activitlies are identitfied to
increase economic banefits and reduce costs in future programs,



P

REsumé

Burns, T., R.A., Bams, T, Morris, T, Field, and B. D. Tutty, Cowlchan watershed fry
salvage and coho colonization operations {1986): A revlew and preliminary results, Can, M3
Rep, Aguat, Sci, Mo, 1949: v + 68 p,

Pendant la sécheresse estivale, on observe fréguemment |'asséchement d'un grand
nombre des hebitats fréguentd&s par |e polsson dans |e bassin versant de la riviére Cowlichan, an
Colombie-Britannique, Au cours du dernier demi-si&cle, le personnel du ministére des Péches et
des Océans, des entrepreneurs et des volontaires ont capturé des alevins de salmonidés peuplant
ces habitats et les ont relfchés ailleurs; toutefois, cette stratégie de gestion du poisson n'a
jamals &té& évalube, En 1984, un systdme d'inventaire d'habitats stratégiques 2 permis d'en
identifiar un grand nombre situds en amont d'obstacles; ces habitats se sont révélés
potentiel lement viables pour le coho pendant la sécheresse de |'81& 1985. Armé de ces donndes,
on & créd une Squipe de gestion pour planifler, mensr et &évaluer le rendement et les avantages
des opfrations de récupération des alevins en 1986, Au total, 174 291 alavins de salmonidés ont
&t& capturés; des 162 219 saumons cohos, 121 306 ont &té relfichés selon des densités précises
dans des hablitats désignés slituds en amont d'obstacles., Le printemps sulvant, on a affectud un
&chanti| lonnage dans trois de ces habitats afin de déterminer le niveau de survie aprés |'hiver
et, en fin de compte, la survie en milieu ocdanique, Le niveau estimatif préliminaire de survie
des alevins jusqu'au stade saumoneau 3 ces ftrols endroits se situe & 6,5 % dans le ruisseau
Bings, 16,4 % dans le ruisseau Kelvin et 18,9 § dans le lac Grant. Une &valuation Bconomique du
programme de récupération d'alevins mend en 1986 révdle que pour atteindre le point mort, on
dolt récupBrer au moins 100 Q00 cohes et les relfcher aux densités précisdes dans les habitats
désignés, Ceci suppose un taux de survie minimum de 1,7 § des alevins jusqu'au stade adulte et
des colifs de programme &gaux & ceux de 1986 (% 22 034 en plus du travail des volontaires), 5i
['an récup@ralt 350 000 cohos, solt I'estimation la plus &levée, au colit du programme de 1986, on
verrait un bén&fice de § 50 000 et de § 115 000 si |'on suppose des taux respectifs de survie de
1,7 % et 3,3 § jusqu'au stade adulte ef un taux d'explolitation de 75 %, Tous les avantages
&conomlques ont 818 tirés du moddle d'évaluation du Programme de mise en valeur des salmonidés,
Les auteurs formulent des recommandations sur les aspects &conomiques et ofrationnels afin de
rationaliser les activiths de récupdration et de transport des cohos dans l|le systéme de la
Cowichan, d'accrottre les avantages &conomiques et de réduire les colfs des activités futures,



1.0 Introduction

The Cowlchan watershed, located on the southeastern portion of Yancouver Island (Figure
1), contalns extensive fish habitats that frequentiy dewater durlng the summer months, Salmonid
fry are initially trappad In Isolated pools, which Imperils them through Intense predation; tThe
fry perish when tha pools dry. Rescue efforts began In the 1930's and concentrated on saving
fish stranded by falling water levels In side channels of the lower Cowichan mainstem (Carl 1937;
Sherman 1938), During the 1540's chum salmon fry often comprised a major proportion of rescued
fry populations, They were saved by reconnecting isoclated pools to the Cowlchan River by means
of ditches and trenchas dug by hand (Meave, 1949}, Salvage affort gradually expanded to include
reaches of Cowichan Lake tributaries where coho fry were the primary beneficlaries, Prilor tTo
1973, reports of fry salvage cperations are vague, especially concerning ralease locations, Since
1973, fry have been returned primarily to Cowichan and Bear lakes In the upper watershed., Some
historical newspaper accounts of interasting fry salvage activities are reproduced in Appendix
4, A chronological summary of historical catch racords and salvage activities Is provided In

Appendix 5,

Fry salvage had been undertaken for more than half a century without the benefit of a
comprehensive ocperational plan nor a detailed cost/benefit analysis. In April of 1986,
Department of Fisheries and Oceans (DFQ) staff from the Fisheries Br,, Fisherles Research Br,,
Saimonid Enhancement Program (5.E.P.) and the Economic Planning and Evaluation Br,, collaborated
to Initiate a cooperative program to plan, execute and evaluate fry salvage work in the Cowlchan
watershed, Statf from the Provincial Ministry of the Environment and Parks (MOE & P) Fisheries
Branch also contributed to the formulation of the fry salvage plan, as did membars of tha two

Cowichan community salmonid anhancement societles,
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The 1986 Cowichan watershed fry salvage implementation and evaluation plan was
formulated by an ad hoc working group that:
1. Integrated information from the following sources:

a} Cowichan Watershed Water Management FPlan., Min. of Envir, and Parks (1986);
also Tutty (19B4),

bl Investigations of problem areas and the potential of alternative habitat
suitable for rearing salvaged fry which included:

17 surveying and mapping stream reaches which chronically dry and require
fry salvage (Burns, 1984),

i1 estimating and mapping Inaccessible {above barrier) habitat less than 5%
gradient (Chamberlin et al, 1984), Figure 2 and 3,

111y evaluation of the habitat identified in (1) sultable for coho
colonization (Burns & Tutty, 1986),

2, Coordinated 5EP, operational, economic, and bilological evaluation components
necessary to undertake the work,

The Fisheries Branch hlred a patrolman (T, Burns) as coordinator for the 1986 proagram
to work with local enhancement socleties (Cowichan Indian Band and the Lake Cowichan (Salmonlid)

Enhancement Socliety).

Praliminary information had identified approximately 567,000 me of accessible stream
habitat subject to summer dewatering (Fig. 4). Similarly, lake and stream habitats above
barriers to anadromous salmonids were estimated to comprise 6,383,900 m.2 {Burns and Tutty, 19886)

potential ly suitable for colonlzation by coho,
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Figure 4. Cowicnan Fry Salvage & Coho Colonization Sites (19886)
.. Fry Saivage Sites

| 58] Cono Colonization Sites (1986)
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Based on this information, a plan to salvage and colonize as many as 258,000 coho fry
was established, The colonization of Quamichan Lake was deferred until further reconnalssance

work could ba conducted,

The basic rulas of the Cowichan fry salvage/coho colonization plan ware:

1. Salvaged coho would be colonized only into designated areas In stream and lake
habitats above barriers,

2, Stocking densitles for coho were fTo be:
o | fr-,n-,-fm2 for stream habitats with slope< 2%;
. 0.5 fry/m? for slope== 2% and less than 5%,

« 0,25 fryfmz for lake habltats.

3, All salvaged trout would be released into Cowichan Lake {or River),

Thesa densities were consldered to be conservatively low and acceptable for planned esvaluation
studles on carrying capacity and smolt yiaeld,

The 1986 Cowichan fry salvage/coho colonization work plan is summarized in Table 1. |If
Identifies the donor habitats for fry salvage activitles and thosa target habitats whers coho
ware to be colonlzed In 1985, Appendix 1 contalns the record of management strategy from the
maating minutes summarized by Bonnell (1986},

Geographic zones ot fry salvage responsibllity ware ldentifisd. The Cowichan Indlan
Band was given primary responsibility to salvage fry below Skutz Falls in the Cowichan and the
Koksilah watersheds, while the Lake Cowlchan (Salmenld) Enhancement Soclety volunteers and the
coordinator and halper would concentrate thair activitias above Skutz Falls, (f one or the other
group required additional support, 1t was the responsibility of the coordinator and Flshary
Officer T, Fialds to make the appropriate request.

The purpose of This report is to summarize 1986 fry salvage activities, provide a
praliminary aconomic avaluation and a brief historical review of fry salvage in tha Cowichan

watarshed,



Table 1: 1986 Plan of Fry Salvage Locations, Coho Colonization Sites and Maximum Coho

Stocking Densitles (from Bonnell, 198&)

Fry Salvage System/ Proposed Coho Coho Watted Araa Maxtimum Ho, of Gradlent
{Donor) Locations Araa Colonization Site Colonization Avallable pear Coho Fry per
Densitias Colonization Colonization
Site Site
Hixon Cr, Uppear Shaw Cr, - west 1,0 fry}mz 40,000 me 40,000 _2%
Cowlichan

Robartson Cr, " - malnstam I,0 fry}mz 22,500 m? 22,500 _2%
Robertson Cr, " - middle 0.5 fry/m? 35,000 m? 17,500 2-5%
Robertson Cr, " - lowar aast 0,5 fr'.r.fm2 140,000 m2 5,000 2-5%
Lower Nixzon Cr, L Uppar Nixon Cr, 0.5 frffmz 4,000 me 2,000 2-5%
Meade Cr, " McKay Cr. 0.5 fry/m? 35,000 m’ 17,500 2-5%
Meade Cr, " Cottonwood Cr, 0.5 fry/m2 34,000 m? 17,000 2-5%
Meade Cr, " Widow Cr, 0.5 fry/me 6,000 m? 3,000 2-5%
Meads Cr. " Meade Cr. 0.5 fry/m? 37,500 m2 18,800 2-5%
Ashburnham Cr, " Ashburnham Cr, 0.5 fry,-"rl2 5,600 me 2,800 2-5%
Robertson Cr, " Upper Robertson Cr, 0.5 fr',.r.e"m2 30,000 me 15,000 2-5%
Robertson Cr, n Swampwatar Cr, I.0 try!mz 4,500 m 4,500 _ 23

Kwassin Lk,
Falrsaervice Cr, " Grant Lk. 1500 fry/ha 3,5 ha, 5,250 -
Rotary Park Lower Manzlaes Cr * 1.0 iryfmz 5,000 me 5,000 23
Rotary Park Cow | chan Blings Cr* 1.0 irf!mz 7,500 ne 7,500 :}j

(Quamichan Lk,)* 1500 fry/ha (310 ha) (465,000)
Glenora Cr, or Kaoksllah Kelvin Cr, * i irffmz 15,000 mZ 15,000 _2%
Kelvin Cr, n

Grant Lk.* approx, 925 tfry/ha 54 ha 50,000 -

* Subject to review after reconnalssance and evaluation assassment,
* Biological evaluation sites of the Fisherles Research Branch,



2.0 Mathods

Fry were salvaged from pools using a beach seine, pole seine or dip nets, They were
placed in 20 litre buckets, and transferred to a 740 litre fransportation ftank on a rented 3/4
ton 4X4 plckup truck, The tank was asrated by a submersible pump energized by the vehicle's 12
volt battery, For the purpose of ftagging, salvaged fry were transferred dally to a small
hatzhery operated by the Lake Cowichan (Salmonid) Enhancement Society (LCES), held in a
"Capilano" rearing trough and fed Oregon maist pellets for approximately one wesk, When several
thousand fry accumulated, they were transferred to the larger Cowlichan Indlan Band Hatchery where
they were hald and a portion tagged prior tTo redistribution,

Estimates of the proportion of ftrout and salmon species in the salvaged population was
datermined by subsampling the catch from each stream, Mo attempt was made to separately identify
rainbow/steselhead from cutthroat where they occurred together, Deolly Varden and brown trout were
rare and identified separately, Mumbers of salvaged coho and trout were estimated volumstrically
at the Cowlchan Band Hatchery, The total number of hours and expenses associated with tThe
various fleld activities were recorded dally and summar|zed monthly. A chronological summary of
1986 fry salvage operations s provided in Appendix 2,

The transfer of fry from the LCES hatchery to the Cowichan Indian Band Hatchery for
marking and later redistribution required multiple handling that would not normally occur. These
cono fry were fin clipped to assess overwintering survivals at the thres evaluation sites (*),
{see Table 1),

The rearing areas located above barriers in Kelvin and Bings Creeks and Grant Lake,
were salected by the Coho Salmon Program of the Flsheries Research Branch for assessment of coho
carrying capacity and coho colonlzation survival. The results of this work will be reported

saparately by that Unit {see R, Bams}, Some preliminary results are reported in section 3.2,



- 10 -

3,0 Results

341 Fry Salvage Catch Results

A total of 174,291 juvenile salmonids was salvaged from 23 |locations between June 2 and

September 16, 1986, A catch summary by species is contained in Table Z,

Locations of 1986 fry salvage operations and the time and costs of activities In each
straam are |listed chronologically in Appendix 2, Table 3 summarizes the sources and numbers of

try and the relocationf/colonization sites In the Cowichan watershed,

Three slize groups noted in the salvaged coho populations were thought to represent:

1, Early Emerged Coho - (presumably from early run spawners, Movember = December),
They accounted for approximately 10 percent of the catch and ranged in size from
55-60 mm in June to 70-85 mm in late summer,

2, Late emerged Coho - (presumably from late run spawners, January = February), Thay
comprised approximatel|y B9 percent of the catch and ranged from 35-40 mm in late
June and July to about 45-60 mm In late summer, |t is suspacted that many
proportion of late emerging alevins were trapped In subsurface gravels In cold
groundwater fed streams that suffer early surface flow cessation.

3, Overwintering Coho (1+) Juveniles - they ranged In size from 100 fo 220 mm and
comprised approximately one percent of the salvage catch,

An alternative explanation for early and late coho emergence may be inter-related to

different temperature regimes affecting rate of Incubation of eggs in redds,



TABLE 2:

Summary of Catches from Fry Salvage Operations;

Cow | chan-Koks | lah Watershed - 1986

Stream Name Coho Ch Inock Steslhead/Ralnbow Cutthroat | Dolly Varden Brown Trout

1. | Upper Cowichan River sidechannals 18,000 Y 500 =_= -

2, | Robartson River sidechannal 13,900 == — — =

3, | Meade Oreek sidechannal 22,040 -_ 1,185 == —

4, | Meade Cresk 12,730 - 2,130 11 —

5, | Robertson River 26,777 - 2,641 i -

6, | Mixon Creak 9,209 - 1,030 4 =

7. | Sutton Creek 13,248 - 1,470 10 bt

8, | Glenora Cresk 11,525 - 1,280 == ==

49, | 5toltz sidechannal 11,200 = - = =
10, | Ashburnham Cresk 7,163 == 780 3 =
11, | Bible Camp sidechannal 1,500 = = el e
12, | Horsehos Bend sidechannal 6,750 -_— - — -
13, | Rotary Park sidechannal 4,390 - = — =
14. | Art Watsons sidechannal 2,000 -_ -_ — =
15, | Joginders sidechanmal 100 -— e - -
16, | Coonskin Creek 200 — — - -
17. | Stanley Creak 180 - 20 — 2
18, | Beadnell Creak —= _— 820 - b
19, | Mayo Pond -_ - 165 - —
20, | Halpful Creek 300 -_ e - d—
21. | Dusty Creek 200 = - = ==
22, | utility Creek &0 - - - -=
23, | Misery Creak 30 = - L e
24, | Fairservice Creek a3 _— 20 == —
25, | Kalkatza 100 - - == =
Totol By Spacles 162,210 9 12,041 29 2

GRAND TOTAL 174,291

s i



THE 3 Sumery of Fry Salvage Locations; Relocation and Colonization Sites = 19686

FRY SHLVAGE SOURES RELOCATICN S1TES* (CLOMIZATICN SITES**
Shream MName Coho | Trout | Total Ralocation Site Coho | Traut | Total Colonlzation Site Cidho Traut | Total Pericd
1 |Upper Cowichan Sidechannz| 18,000 50 18,50 | |Cowichan Lake *Q chin S S| At Watson's Fond 18,000 — 18,000 | {June 10 To
2. |Meade Oresk Sidechannel 7,600 30 | 7,580 | [Cowichan Lake == 30 30| |Upperboacks Crack S0 = FE0 Jduly 2, 1580)
Beaver Lok 6,650 _— 6,650
Ja |Meaxks Oresh 4,475 671 | 5,146 | [Cowichan Lake 1,400 671 | 2,07 | |Beaver Lake 3,07 = 3,001
4. [Fehartson Sldechaal 13,500 a5 (13,995 | |Cowichan Lake - 95 o5 | |Beaver Lae e | — 30w
5 [Mimon Oresk 1,90 19 | 2,11 | |Cowichen Lake 1,50 1% | 2,18 |— - = =
B |Falrservios Oreck 8 . i} - 20 A} |Boaver Lake a — B
Testal 45,972 | 1,062 (47,854 Tertal 330 | 1,82 | 5,5 Total 42,583 L] 42,583
Te [Retert=n River 15,947 | 1,72 (17,119 Transfermed 15,947 | 1,722 17,719 Culy 3 to
B [Meads Sidechannel 14,250 TS (15,000 | |To Gowichan Hatchary | 14,250 750 (15,000 Auge 19, 1980)
G |[Glerra Cresk 1,55 | 1,50 12,88 " 1,55 | 1,20 12,806
10, |Stolte Sidechavel nao| — 1,21 L 1,20 — 11,20
11 Mo Cresk 1,28 Bl | 8,040 " 1,229 811 | 8,040
12 [Horsehos Berd &6, 1) -_ 6, 720 L 6,70 )| — 6, 730
13, |Maads Cresk 51% | o6 | 6,11 n 516 | 916 ] 6,11
14, |Ashburmhan Cres 5,005 | 65 | 5,660 n 5,005 | 55 | 5,608
15, [Rotary Park Sidecharmal 4,30 [ — | 4,30 " 4,30 | — |4,
16 At Watsm's Sidechannel 2,00 | — | 200 " 200| — | 200
17. |Bible Camp Sldachanel 0| — | 1,sm " 1,50 | — | 1,50
18. | Joginderts Sidechannal | - o o 0 = 00
19. | St hon Cresk 450 50 500 . 450 50 500
Ae [Halpful Cres | - 30 ] 300 = 30
e [Coorskin Cresk 20 — 20 A A0 — A0
22, |usty Cresk w| — am " an| — an
23, [Stanley Cresk 180 .ol Ax = 120 20 20
2. [Ralkatza 100 | =— 100 i 100 ] 100
Z5a |Ut | iy Cresk 0| — 0 " 8| — &0
Hoa [Misary Cresk 0l - 30 i 30 = 30
Total
TOTA.  [87,299 | 6,164 193,463 | [Relocated to Hatch. [67,299 | 6,164 |93,463

_zl_



Tabla 3 (oot dd

Erergency relaas (Cowichan River) Crant Lake 25,000 5,00
due to punp fal lue |33, 09 Lbper Kalvin Oresk | 14,600 14,600
at (EIF Hatchery. (U Bings Grak [13,000 12,000
Mortal ity 1,000
Total 34, 700 Total 52,600 52,600
27« |Ashburnhan Oreck Lpper Rocbartaon 2,010 2,000 | (Auqust 19 o
. [Meak Creck (iwlchan Lake 2,855 Upper Moads 4% 4% [Sept. 15, 1986
29, |Fobarteon River = Swernpeerter Cresk: 2,710 2,70
-_ Lper Robertson Cresk 5,130 5,130
= GramtAlmssin Lae 3,000 3,000
3 |Suton Cresk — Lpper CioHon wood &, 150 6,70
31.|Beadnel | Ored, - Lpper Maads 3,045 f,048
32a T'Bade Creck, Sidechamel =+ | |Cowichan Lake 190 ==
Total 32,90 Total 2,55 Total X,123 5,15
GRAND TOTAL 174,291 40,925 121,36 121,306

-] =
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3,2 Coho Colenization Smolt Production in Spring 1987

Preliminary cohe survival rates to the spring of 1987 from colonlization fry plants in 1986 are

contained in Table 4,

Table 4, Preliminary coho smolt production in spring 1987 from coho
colenization fry plants,

Location Plant Date Fry Planted Smolts Qut Survival
(1,000) (§ fry to smolt)

Grant Lake 31/1/86 76,1 14,400 18,9

Bings Cr, 14/8/86 13.0 B850 6.5

Kelvin Cr, 15/8/86 14,6 2,400 16,4

Available evidence Indicates negligible residualism at all locations. Grant
Lake smolts were largest and Blngs Creek smallest which, indlcates a
difference In opportunity for growth over the 9 month rearing period.

4,0 Dlscussion

4,1 Fry Salvage: 1986 Operations

Despite apparently normal coho escapament to the Cowlchan system in 1985, fry numbers
ware low the followlng spring compared to those obsarved in previous years, This was
particularly evident In the Robertson River which is usually the highast producer of salvaged
flsh, A possible explanation for the apparently low egg-fry survival in 1985-86 Is thought fo be
unusual winter weather conditions, Arctic air spllled out over the south coast on Movembar 8,
1985, Air temperature was exceptionally cold until December 3, 1985; a hard freeze occurred with
signiflcant snowfall to sea level (60 cm), Low e@levation snow slowly melted befween Dacember 3

and mid=January but the ground remained frozen In most areas until January 19, 1986 when a warm
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storm from the southwest quickiy melted remaining snow and thawed the soil, Local flooding
occurred, particularly In Robertson River with unusually high levels of sedimentation. Thawing
sol |5 compounded by rafn and melt water caused numercus mud flows which increased sediment
concentrations in the floodwaters in many streams,

The early cohe run spawned during the cold spell and a large proportion of the late run
was spawning Just before the flood event In January., It is possible that coho spawner
distribution and egg development might have been Inhilblted by frozen streams and cold water
tamparatures during the early run, Survival of both early and late run eggs was belleved to be
affected by sedimentation, particularly In Robertson River, Meade and Suftton creeks, Survival of
eggs and alevins might have been further reduced by cold, dry weather In February 1986 when redds
became dewatered by low flows, which persisted throughout the excepticnally cool and dry spring
pariod, In Cottonwood Creek, a cold tributary of Cowichan Lake where most coho spawned from mid
to late January, fry with externally visible yolk sacs did not emerge until August 2, 1986,
Similarly, fry were salvaged from isolated pools in the Lower Robertson River on July 15, 1986,
in the same conditlen, suggesting large numbers of alevins were frapped in their redds as the
streams dried.

Trout, particularly early spawning stealhead and cutthroat, were similarly effected but probably
not to the same degree,

In concluslon, adverse weather condlitions are belleved to have caused lower than normal
egg to fry survival which translated to smaller populations avallable to be captured in the 1986
fry salvage operations, It is belleved higher catch per unit effort could be expected in average
yBars,

The 1986 total of all fry specles salvaged (174,291) probably represents the low end of
catch per unlt effort and thus provides a baseline comparison for future salvage operations,
Although the 1986 coho colonlzation plan could accommodate the capture of 258,000 coho, It may
not be possible to salvage this number even in a year with very high fry abundance. |f
colonlzation of coho proves to be a viable and acceptable management strategy, then alternative
ways to provide sufficient coho fry to serve a Cowlchan watershed salmonld preduction plan may be
required, The existing hatcheries could aid this strategy If a comprehensive plan were developed

and approved by the Fisheries Branch,
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4,2 Economic Evaluation,
From Hobbs (1987),

4,2,1 Economic Assumptions and Technical Details

The purposa of thls section is To documant the assumptions made and the blostandards
used in evaluating the 1986 Cowichan coho fry salvage program,
The major assumption in this analyslis [s that all cohe fry not salvaged would die, but that once
thase fry were relocated, the fry-to-adult survival rate would range from 1,7% to 3,38, Bams
{1986) considers these rates reallistic and conservative; survival could wall be highar from good
coha habitats with adeguate winter refuges, These rates are based on tagging results from
colonlzation activities in the Upper Quinsam River from 1978 - 1983, These data and others ware
outlined in a memo from Tuftty (November 3, 1986) to participants in the Cowichan Fry 5alvage/Coho
Colonization Program, Appendix 3, The explolitation rate used in this analysis was 75%. This was
basad on discussions with Cross (1986), An exploitation rate of T0¥ for Cowichan coho 1s used in
the EPIC Data Base while T, Shardlow suggested that BO¥ is more representative of Cowlichan coho
stock (Tutty 1986).
With a 75% exploltation rate 1t is assumed that there 15 a 25% escapement rate, Since this rate
is independent of population slze, two assumptions can be made concerning current coho escapement
in the system that affact how the spawners are dealt with In the analysis. If It is assumed that
currant escapament to the Cowichan 1s Inadequate, then these additional spawners would augment
axisting populations, In this case there would be additional beneflts as a result of the
colonlzation technigues, Alternatively, 1f It is assumed that current escapement to the Cowichan
ls adequate, then the escapement as a result of the colonization would be surplus and no
additional benefit ensues, This analysis assumes that current escapement to the Cowichan Is
adequate and consaguently no additional benefits will result from escapement of the colonized
coho fry,Surplus escapement could, however, be taken for eggs and used for additional

colonization activities,
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Benefits of the 1986 program will accrue as these fish are harvested In the commercial,
sport, and native fisheries, It is assumed that 7% will be taken in 1987 and 93% in 1988, It is
further assumed that sach sport-caught coho will generate 1,3 angler days and, based on
willingness-to-pay, it can be sald that sach coho will generate $32,00 worth of benefits
[(Mylchreeast, 1986),

Total fry salvaged in 1986 was 174,291, Of these, 162,219 were coho and the rema indar
were frout, Because of a pump fallure at the Cowichan hatchery, 34,709 fry were released to a
t+ributary of the south Fork of the mainstem, Therefore, since their subsequent fate is unknown
i+ was assumed, that 127,510 coho fry were successful ly salvaged (Table 5). The analysis was
conducted using four levels for salvaged fish: 127,510 (with pump fallure), 162,219 {without
pump failure), 100,000 (low estimate}, 350,000 (high estimate). Two fry-to-adult survival rates
ware employed (1,7% and 3,3%), It was also assumed, first, that volunteers and donations were
part of the program and second, that they were not so that DFO had fto absorb the full program
costs.

Detailed project costs are presented in Table 6. All costs assoclated with the
evaluation component of the program have been subtracted, In the analysis with voluntesrs and
donations, the actual costs were used, that 1s, the co-ordinator's costs of $7,485 and the band's
costs of $11,976. No costs were included for volunteer labour or donations, Volunteer [abour
was not priced because It Is assumed that the benefits volunteers earn working for the Publlic
Invelvemant Program (PIP) at least equals the opporfunity cost of ftheir time, Although the size
of either value is unknown, for a volunteer to work for PIF, they should perceive their
recraational benefits of invelvement fo exceed thelr leisure costs,

Howaver, for the analysis without volunteers and donatlions estimates had to bs made of
t+he Incremental cost to DFO if It had to absorb full program costs, These costs are estimated to

total $2.573 and datails of how they were calculated are provided In the footnote #3 of Table 5.
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Table 5: Distribution of Number of Frv Salvaged

and Costs Incurred by Groups |nvelved

i Group Total Fry Salvaged! | Total Cost Incurred?

1 Humber Percent $11988] Parcent
Co—ordinator 116,824 &7 $ 7,485.07 34%
VYol untesrs 30,124 17% 2,573.00 12%
Cowichan Indian Band 27,343 163 11,976.51 544
Hatchery 174,201 100% $22,034.58 1008

IThese figures include trout fry. The total coho fry

salvaged is 162,219. A

braakdown of the number of coho fry salvaged by each group was not available.

An accidental pump failure led to the early release of 34,709 coho fry thus

l@aving 127,510 as the actual number of coho fry successfully salvaged and

released in the summer of 1984.

2Fgr a detalled breakdown of costs see Table 6.

The costs associated with

valunteer |labour and donations were estimated in order to complete a portion

of the analysis.
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Table 6: 1986 Coho Fry Salvage Program Expendlfures
With and Without Volunteers and Donated Materials

1986,
Cc-ordlnﬂfcr1
Labour ¥ 2,2535,15
Reconnaisance, net repalrs, notes 2.717.00
0 & M: Truck rental 1,608,225
Gas 541,95
Suppl ies 51,22
Meals 313,50

Subtotal $ 7,485.07

Cowlichan Indian Band Labour: S5Salvage £ 1,971.10
CEDP Hatchery® Sorting 2,674,40
Faading 3,740,00

0 & M: Owverhead 1,022,01

Truck 800,00

Fish food 165,00

Hydre costs 1,604.00

Subtotal $11,976.51

Voluntears and Dnnu+ion53
Estimated Costs Assuming DFO had to absorb full program costs,

Labour b 740,00
Donations (Cash Vancouver 5Sun Nawspapar) 1,000,00
0L M: Material for beach selne 200,00
Material for small nets 300,00
Equipmant for truck) 123,00
Aarator
Buckets 50,00
Incrament gas, supplies & meal costs 160.00
$ 2,573,.00
Total DFO Costs With Volunteers and Donations $19,461,58

Tatal DFD Costs Wlthout Volunteers and Donations  $22,034,.58

{Footnotes over paga)
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TABLE 6 FOOTNOTES

1.

2,

3.

Source:

Source:

Source;

0 & M:

Burns, Ted, 1985, Co-ordinator of the Cowichan Fry Salvage Program, These expenses
rapresent actual costs incurred in salvaging fry. All costs related to evaluation,
ag, tagging component of the program have been taken cut. Burns documentad total
salvage labour costs at $4,224,25 including the band contribution, The Band
astimated thelir labour costs at $1,971,10 which lsaves $2,253,15 as labour costs for
tha co-ordinator,

Charlie, John, 1986, In a memo from C. Masson to D, Deans, Two adjustments were
made to the information provided, The first concerns the labour costs of feeding
the fry while they are held, It was estimated that in a normal fry salvage year one
trough would be used, |t would take one person four hours a day, seven days a week
for about three months at $10,00 per hour o care for the fry in thls trough., This
amounts to approximataly $3,740,00 allowing for overtime on weekends (Charlis,
1985), The second adjustment concerns fish food, Flish food expenses in 1986 were
£500,00, It was assumed that 2/3 of this cost could be attributed to the evaluation
component of this program, That is, fry had to be held longer than would normally
be required in order to ba tagged, Therefore, food costs in a normal salvage year
wauld be $165,00, The hydro cost represents 13§ of the annual hydro costs for the
hatchery, This seems reasonable considering only a portion of the hatchary is used
over a 3 = 4 month period,

Tha costs of the labour and materials were estimated assuming that DFO would have

to absorb the full costs of the program,

Labour: 74 hours of volunteer labour were used, It was assumed that given no
volunteers DFO could hire additional help when reguired at 310,00 per
hour, (510 % 74 = $740)

Daonation: A donation of $1,000,00 was made by tThe Vancouver Sun to provide salary

for the co-ordlinator's aide,

Material for beach seine and small nets was estimated by Burns (1986) fo cost
$500.00 and would be an annual expense, Buckets wers estimated to cost $50,00,
Eguipment required In the truck to transport the fish would cost $615.00 ($550,00
for trough and $65,00 for the aerator), Nelson (1986) suggested their |lfe span was
10 years, Therefore an annual cost for these capital expenditures is estimated at
20% of $615,00 = $123,00, This assumes an annual depreciation rate of 10% and an
interest charge of 10f, The incremental cost of gas, supplies, and meals was
astimated by taking the average cost for these items per hour of labour from
co=ordinator's Information,
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4,2,2 Evaluation Methodology

Net economic returns resulting from the 1986 fry salvage program were calculated by
taking the gross benafits of the fish Taken in the commercial, native, and sport fisheries and
subtracting from them the related harvesting and processing costs, and the costs of the fry
salvage program, Thae costs were Incurred In 1986, and the benefits are assumed to accrue mainly
in 1988, Program costs are actual costs In 1986 dollars, Because of the methods used to salvage
fry (beach seine, pole seine, and dip nets) a wide range of numbers of fry can be salvaged with
the same level of expenditure, For exampla, in beach seining one haul could result in the
capture of none or as many as 2,000 fry. The determining factor appears to be fry availability,
not effort, up to a point, Therefore, for the purposes of this analysis, program costs werse
assumed to remalin constant for a range of fry salvage levels. The ftotal number of coho fry
salvaged in 1986 was 162,219. It was assumed that this number of coho would be salvaged in an
avarage year, Coho fry salvage levels for low and high years were estimated*® at 100,000 and
350,000 respectively

A pump failure in the Cowichan Indian Band Hatchery forced emergency release of an
astimated 34,709 salvaged coho fry into the Cowlichan River mainstem, This represented
approximately 21% of the salvaged coho fry and reduced the colonization level from 162,219 to
127,510, Since these fry were not released In thelr intended location, their survival may have
been different from normally colonized fish, Assuming either no or comparable survival levals
tor these fish, the evaluation Is conducted using four ditferent fry salvage levels 100,000 (low
catch estimate), 127,510 (actual with pump failure), 162,219 (medium catch estimate without pump

fallure), and 350,000 (high catch estimate),

* T. Fields, T. Burns, B,D, Tutty
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The fry salvage program has traditional ly relied on the use of volunteers and donated
materials, It was decided to evaluate the merits of the program both with and without the
voluntears and domations, The "without volunteers and donation" assessment will provide DFD with
results that can be used when consldering implementation of fry salvage where there are no
volunteers or donations, To complete the "without volunteers and donations" component, it was
nagassary to estimate the additional costs of |abour and materlals that DFO would incur 1f these
wera not available free,

Two fry-to-adult aurvivéi rates (1,7% and 3,3%) were used to provide a realistic range
of likely values to model varlous habitat ylelds from coho colonlzation, These rates are taken
from the results of tagging studies done on colonlized cohe fry in the upper Quinsam watershed and
on Vancouver |sland and other unpublishad data, Appendix 3, and are considered conservative
(Bams, 1986}, The coho exploltation rate was assumed to be 75% (Cross, 1986),

Costs and benefits were analyzed using the National Income Account of the SEP
Evaluation Modal, This account |s based on the principles of benafit=cost analysis, Costs are
disaggregated into capital, operations and maintenance, and assocliated fish harvesting and
processing costs, Beneflts are disaggregated Into commerclal, native, and sport values,
Commarcial and native values are based on wholesale prices but harvesting and processing costs
are netted out for commerclial value only. Sport values are calculated on the basis of consumer
surplus as determined by willingness-to-pay, All figures are In 1986 dollars and the analysis Is
conducted for a one year program with costs incurred in 1986 and benefits accruing primarily in
1988, Discount rates of 5%, 10% and 15% are used In compllance with the Treasury Board
Guidelines, It is also assumed that capital Investment In the fleet will continue, The analysis
is done at four fry levels, and two fry-to-adult survival rates, both with and without volunteers

and donations,
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4,2,3 Results

4.,2,3,1 Assuming Volunteer Labour and Denations

This section assumes that both wvolunteers and donations form part of the program,
Program expenditures remaln constant at $19,500 throughout this analysis, (S5ee Section 4,3,1,
Table & for a breakdown of these costs), The results of this analysis are presented in Table 7
and Figure 3, The results indicate that net returns are positive in all cases, although zero §
raturns ara generated at fry salvage levels of 100,000 and dlscount rates of 10% and 15%. Unlike
most economic analysis, the discount rates are not important in this study because the analysis
is conducted over such a short time (costs occur In year one and benefits accrue Iin years two and
threa) that the effect of different discount rates Is negligible,

The fry-to-adult survival rate is, however, very important in tThis analysis., For
exampla, at a 10§ discount rate, net returns of $19,000 assoclated with a salvage level of
100,000 and a survival rate of 3,3% are greater than the net returns of $13,000 assoclated with a
salvage level of 162,219 and a survival rate of 1,78, This indicates how sensitive the overall
results are to the salection of a speclfic fry=to=-adult survival rate,

Figure 5 presents graphically the Information contalned in Table 7, This analysis
assumes that the program expenditures remaln constant for the range of fry salvage levels used,
Therefore, as The number of fry salvaged increases, the average cost per fry decreasas, The net
returns therefore increase with the number of fry salvaged,

At a survival rate of 1,7%, the salvage of 100,000 fry results In zero net % returns,
It is only at salvage levels greater tThan 100,000 that § returns become positive, AT survival

rates of 3,3% the salvage of 50,000 or more fry will generate positive net § returns,
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TABLE 7:

=08 -

Net Present Value of 1986 Coho Fry Salvage Program,

(With Voluntesers and

Donations) .

No. of Coho Fry
Salvaged

Low estimate:
100, 000

Medium estimate
{with pump fallurae):
127,510

Madium estimate
(without pump failure):

162,219

High estimate:
350,000

FIGURE 5:

Fry/Adult
Survival Rate % (1986 §,000)
Discount Rates
5% 108* 15%

1=7 5 2 $ 0 5 0
3.3 22 19 16
17 B 5 4
3.3 34 29 25
1.7 16 13 10
3.3 48 43 38
1.7 56 50 44
3 127 115 104

Net Present Value of 1986 Coho Fry Salvage Program,

(With Veoluntesrs, 10% Discount Ratel}®.

60-
S0=
a0=
30-
20-
10-

0=

| |
200 250

(Thousands)
Mo. of coho fry salvaged

| I

300

350

* + 1.7F Survival

o 3.3% Survival
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4,2.3.2 Assuming Mo Yolunteer Labour and Donations

The results of The analysis assuming that DFQ had to absorb the full program costs
(1.8., no volunteers and no donatlions of either materials, goods, or cash) are presented In this
saction, The program axpenditures In this section remaln constant at $21,900 O & M and $100
capital, throughout the analysis (see Section 4.3,1, Table 5 for a breakdown of costs), The
results are presented in Table 8 and are positive with one exception, Salvaging 100,000 fry and
assuming a 1,7% fry-to-adult survival rate generates zero $ returns at 5§ discount rate and net
losses of $1000 and %3000 at 10% and 15% respectively; obviously worst case scenarios,

At the same salvage level and a survival rate of 3,38, positive returns are generated
that are greater than returns generated for salvage levels of 162,219 and survival rates of
1.7%. This indicates once again the overall sensitivity of the results to selection of a
fry=to=adult survival level, The discount rates are not Importaent in this analysis aither,for
the same reason dliscussed in the previous section,

Figure 6 presents graphically, the information presented in Table 8, At a survival
rate of 1,7 the salvage of 100,000 fry results in a net loss of $1,000 net returns, It Is only
at salvage levels greater than 117,000 that net § returns become positive, Howaver, at survival
rates of 3,3% salvage levels must only be greater than 67,000 to generate positive net returns,

4,3,3 Economic Returns

The 1986 program benefits (assuming volunteers and donations) are expected to be
between the net returns assocliated with salvage levels of 127,510 (with pump fallure), and
162,219 (without pump fallurel, If It Is assumed that the fry-to-adult survival rate Is 1,7%,
then tThe net returns to the 1986 coho fry salvage program are estimated to range from $6,000 to
$13,000 at a 10% discount rate, |f, however, it is assumed that the fry-to-adult survival rate
is 3,3%, then, at a 10f discount rate, the net returns to the 1986 coho fry salvage program are

estimated to be much higher and range from 329,000 to $43,000,
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TABLE 8: Net Present Value of 1986 Coho Fry Salvage Program,
(Without Velunteers and Donations).

F

Mo. of Coho Fry Fry/adult
Salvagsd Survival Rate % (1886 $,000)
Discount Rates

5% 10%* 15%
Low astimate: 1.7 e B =1 $ =3
100,000 3.3 20 16 13
Medium astimate
(with pumg failure): 1.7 & 3 1
127,510 .3 k1| 27 23
Madium estimata
(without pump failure): 147 13 10 i
162,219 3.3 46 40 L
High estimate: 1.7 54 47 41
350,000 343 125 112 101

IGURE &: Met Present Value of 1986 Coho Fry Salvage Program,

(31,000}

{Without Volunteers:; 10f Discount Ratel¥*.

120~
110=

0 50 100 150 200 250 300 350

(Thousands)
No. of coho fry salvaged

& + 1.7% survival o + 3.3% survival
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As part of the 1986 Cowichan coho fry salvage plan, the Cowichan Indlan Band was gliven
primary responsibllity for salvaging fry In the lower portion of tThe Cowichan watershed (baelow
Skutz Falls and the Koksllah basin), while the coordinator, his helper, and the volunteers ware
principally responsible for salvaging In the upper watershed, In hindsight, this may not have
baen a good declislon bacause the band was only able to salvage 27,343 fry from that |ower
portlien, It might be useful to assess glving the band a larger role to play in future salvage
activities, It is also gquestionable whether this program should continue to require involvement
by all three groups {(co—ordinator and paid helper, voluntears, and band) to the same axtent, |t
may be possible to streamline the organization, thus further reducing costs and increasing net
returns, There [s no doubt howaver, that without the plan and a co-ordinator In 1986, the
program would not have been as successful,

Tha final polnt to be made concerns the projected sconomlc returns, Although, at a 10%
discount rate, the results show positive returns for all scenarios except two, it should be noted
that these results are dependent on the assumptions made, particularily the fry-to-adult survival
rates, Ongoling evaluation of this program and its verlfication several years from now will
provide a valuable plece of Information to fishery managers. The results will provide an
assassmant of the net % returns that can be expected from this colonlization technique,
Information concerning how fry salvage survival compares with returns of other colonization
techniques Is also required. In additlion, Information is neaded on interactlons of planted fish
with resident species, which may have serious Impacts on resident species aspacially at high
stocking densities., It is only with these kinds of information that balanced decisions

concerning Implementation of varicus colonization strategles can be mada,
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4,4 Economic Recommendat!ons

Four recommendations are made as a result of The economic analysis, It is recommended that:

The assumptions and biostandards used in this analysis be verified when the results
of the coho colonlization studies baing conducted by the Fisheries Research Branch ares
avallabla,

The salvage program attempt to increase participation by volunteers,

The way [n which the program is organized be reviewed with a view to increasing

OF0 contlnue In its efforts to evaluate semi-natural salmon production programs and
tachnliques to provide fishery managers with the information they need to make fisheries

It is necessary to salvage and colonlze at least 100,000 cohe fry to break sven sach
yaar [n the Cowichan watershed , assuming a 1,7% fry to adult minimum survival rate and

A fry salvage coordinator for the Cowlchan watershed famillar with an aestablished
operations plan 1s essential, The coordinator (T, Burns) should be re-employed for
1987 and be required to provide a comprehensive operaticnal fry salvage report that
delineates detalled areas, methods, access, timing and volunteer contacts,

Fry salvage should begin in April or early May each year with rescue of stranded fry
along the Cowlchan mainstem to occur Immediataly when the weir Is closed and/or if a
sudden drop In the Cowichan River occurs, Chum salmon may make up a large proportion
of the sarly season catch, with the remainder being chinook, coho fry and prasmalts,

The ideal fry salvage crew unit Is threa, The third member scouts ahead, transports
buckets of salvaged fry back to the tank truck, monlters fry survival In the holding
tanks and makes repairs. When large numbers of fry and long carrying distances ars
involved, thres peopla are essential, The few situations that reguire more than thrae
paople, voluntesrs should be requested to provide halp, A minimum crew size is two for

As a rasult of the high hatchery operatlons costs, salvaged fry should be colonlzed
inte the targetted sites as soon as possibla, This should also reduce handling stress

Due to the small proportion of trout species In the salvaged populations of fry and the

nigh cost of sorting them, trout should not be ssparated from coho prior to
colonlzation unlass deemed absolutely necessary by managemant (DFQ & MOEAF) and

Salvage crews should employ the fry salvage fleld report (Appendix 6) fo record and
raport fry salvage activitles, These reports should be annually summarized and becoma
part of the Record of Management Strategies for the Duncan subdistrict,

2,
3.
afticlency and reducing costs, {(see Section 4,51,
4,
management decisions to optimize watershad production,
4,5 Fry Salvage Qperations Recommendations
1.
a simllar cost salvage program ($22,034- $[1986]),
2,
3a
4,
reasons of safaty,
G,
and mortality of both trout and salmon,
5.
authorized by the local fishery officer,
T
8,

Information on coho fry survival rates and interactions with resident species is
required,
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Appendix 1: Development of & Preliminary Fry Salvage/Coho Colonization Plan for the Cowichan
Watershed,

PART I|: QUTLINE OF THE AD HOC WORKING GROUP MEETING —(APRIL 21, 1986),

PART 1l: COWICHAN RIYER FRY SALVAGE MEETIMNG - DISCUSSION AND MINUTES OF MEETING,

PART I111: PROPOSED PLAM FOR 1986 FRY SALYAGE OPERATIONS ON THE COWICHAN AND
KOKSILAH RIVER SYSTEMS,

Part |: Ad Hoc Working Group:

Rob Bams - Fisheries Ressarch Branch, PBS, Coho Group
Greg Bonnell (Chair)- SEP, Speclal Projects Division, Small Projects Unit
Ted Burns = Private Consulting Blologlist, under (1983) contract to Habltat

Management Unit, South Coast Division, Fisheries Branch,

Barry Cordocedo - SEP, Special Projects Division, Community Economlc Development Program
Trevor Flelds - Flald Services Branch, Duncan sub-district office

Blair Holtby - Fisheries Reseaarch Branch, P8BS, Coho Group

Treavor Morris - S5EP, Special Projects Dlvision, Public Involvement Program

Brian D, Tutty - Field Services Branch, South Coast Division, Habltat Management

Purpose of April 21, 1986 Meeting (from previous Cowichan Coordination meeting of April 9, 1986)

to design a program for the coming fry salvage season (May - Aug. |986)

- this plan will be submitted to the South Coast Division Area Planning Committee as an interim
working document until direction from that group is obtained

- Important to produce some plan because fry salvage work will be carried out In any case and
would far prefer It to be productive

- options involving stocking of salvaged fry Into areas already utilized by coho
("augmentation"), not a good ldea - aspeclally for streams. Concerns over negative Impacts on
existing fry and the possibility that accessible stream areas may already be seeded to
capacity, Options for stocking of areas not utilized by coho preferred,

= stocking numbers/criteria for Inaccessible streams reaches debated dus to lack of overwintering

habltat and low gradients In upper Cowichan streams and dlsagreement over the capacity of
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Appandix 1 {continued)

Cowichan Lake as an overwintering "sink™. Nevertheless, agreed upon suggestions of 1.0 fry/m
for gradients less than 2% and 0.5 fry/m for gradients between 2% and 5% ac these are
conservative in relation to other estimates of carrying capacity. Systems stocked should be
trapped in the fall and preferably in the spring also using a fence type total downstream.

= stocking numbers/criteria for inaccessible lakes should not exceed |500 fry per hectare (in
accordance with most of the current literaturel. Smolt and adult production are unpredictable
since most of the work to date has involved |akes which are either barren, or have been
previously treated with a piscicide. Lakes of the Cowichan system al | appear to support
populations of other salmonids and other species with potential for negative interaction with
introduced coho. Assessment of the technique In lake plants will be Tmportant.

= proposed donor and stocking sites were culled from a large |ist of candidates presented by
Burns based on his observations and measurements throughout the watersheds during extrems low
flows In summer of |985. The sites chosen are presented in table form as the proposed plan
tattachedl. Selection criteria are included there. The discussion mainly invelved those of
the group with good local knowladge of systems and access routes (Burns, Fields, Morris) with
input from others.

= no conclusion regarding a specific coordinator was reached. Some further investigation of
funding and personnel| wil! be dons. Good possibility of obtaining funding and perhaps a
portion of a parson year for this position through Regional Planning or through Habitat
Management, South Coast (Tuttyte fol low upl. General agreement that ideally the coordinator
would be based out of Duncan sub-district office (preferably as a guardian). Any coordinator
should:
= be cantrally located
= be easily reached (by telephone andfor radio)
= be mobile - preferably with any necessary salvage and transport egquipment
= have 2 good knowledge of the Cowichan and Kokisllah watersheds
= be able fo work full time on fry salvage concerns for the period May to September
Inclusive
- be a OFD employee, or funded through DFQ and thus responsible to the department rather
than any particular interest group

= John Charlie (manager of the CEDP hatchery) has volunteered his services as coordinator.
Althaugh he would meet most of the above criteria, felt that other avenuas should be pursued
first. |If ad hoc funding or PY cannot be obtained, then this and other options should be
cons idered.

= It was agreed that having drafted an interim plan, the group need not schedule another
meeting. The next steps will be;

= Bonnel| to write up and distribute minutes and plan, then present to Area Planning
Committee for approvals process

= Tutty to investigate funding and person year for coordination position

- Morris to canvas volunteers for work on salvage and assessment (trapping) work

= Holtby and Bams to obtain further information when available on funding for and scope
of resaarch involvement, then to integrate assessment reguirements with confirmed
operations on Mesachie Lake and Grant Lake where possible.
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Appendix 1 {(continued]

Fart Il: Cowichan River Fry Salvage Meeting - Discussion and Minutes of Meeting.

The following will spproximate minutes of the meeting in the order of agenda given earller.
Holtby: presentation of possible options and desians

- notes presented in handout (attached), "Fry salvage in the Cowichan area: suggested battie
plan."

- seven options for fry salvage work expanded upon with descriptions of assessment regquired and
constraints involved

- discussion peints given for each option

= preamblie

- most work assumed to be done by velunteers

- Important objective to evaluate cost effectiveness

- CWT necessary for "hard" data, but may still be able to benefit from "soft" data from trap
counts and fry marking, etc.

- options | & 2 have genetic implications requiring investigation

- full spawning ground recoveries will be done as part of research

- option |: Rearing at hatchery to full smolt

- thought not to be cost effective since collection of broodstock and eggs would llkely be easier
and less expensive

- some guesticn of straying of returning adults to the hatchery rather than distributing
throughout the system.

- option 2: Rearing in lake pens to smolt

- technical and logistical concerns raised about this option; primarily funding, security,
locaticn

- also concerns general ly with lake pens as a rearing technigue (Bonnel |)
- temperatures, growth rates, loading densities, paracitism and general
operation can present proolems

- nevertheless, this ocption may have merit 1f, Instead of pens, other possibilities for rearing
are considerad (s.g. groundwater-fed rearing channel proposed by 5Small Projects Unit, SEP -
Bonnel |}

- optlon 3: Releasa into lakes already utilized by coho

- requires a fairly high degree of assessment (fry marking, subsequent population sampling for
mark reacapture Information, growth, migration, etc.) in order to gauge effects on extant
population of coho

= also requires control |ake already utilized by coho {(volitional recruitment! nearby and smal
enough in size To be easily sampled.

= from discussion — there are few if any areas which would meet the necessary requirements
(Burns)
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Appendix 1 (continued)

some discussion of the feasibllity of trapping Cowichn Lake itself since in the past, many
salvaged fry have simply been put there = thought generally to be difficult 11 not impossible
dus to farge size

option 4: Release into an ineccessible |ake

should employ the same strategy for assessment as option 3, except without the control |ake

iviz pre-stocking fry trapping, marking of stocked fry, post stocking sampling at least twice

and spring downstream trapping for full smolt enumeration)

lake would need to be small encugh to trap easily

again, very few candidates meeting all these requirements (Burns)

Quamichan Lake suggested as a possibility (Tutty)

- appears to offer poftential because of large surface area, above barriers to coho, and outiet
smal |l encugh to be easily trapped

- concerns (Bonnell) - potential for negative interaction effects ls very high, especially from
stocked trout; lake morphology (very shallow, marshy) results in extensive drying and likely
high summer temperatures and high blochemical oxygen demand. These two features would be
expacted *o strongly limit the growth and survival of stocked fry. Also, the large aresa
would make effective sampling difficult

- general discussion about whether returning adults from a plant in Quamichan could be fished
and If s0, hows

option 5: Releass into stream reaches already occupied by coho

general ly not felt +to be a good idea

expected to depress growth rates and survivals, and cause displacement

information from Argue et al (1979) using historical escapement and smolt production data,
suggests that smolt production from the Cowichan system does not increase once escapaments
reach about 50,000 (although "excess" escapements can provide an important "buffering" effect
in the face of environmental variabi|ltyl. (Bonnell)

escapement currently is a very approximate estimation of 50,000 to 60,000 for Cowichan and
Kokisilah together (Fields)

assessment of this option would have to be fairly rigorous - similar to aption 3 (Holtby)
agreement that we do not recommend planting below barriers into areas already utilized by coho.

option §: Release into inaccessible headwater streams

recommended assessment would be FTo: merk all stocked fry; follow up spring trapping with
several interim population estimates throughout the year; choose area with a nearby control
stream of similar morphology (not stocked; and require study and control streams, encugh length
to have five distinct reaches of 100 m. each

discussion of overwintering potential = little or none available in Cowichan headwaters but
good in the Kokisilah (Burns)

fry apparently move out {or are forced out) of Cowlchan headwater tributaries during the first
tall freshet (Fields, Morris, Burns)

the wisdom of stocking these tributaries is questionable if there is no overwintering habitat
and gradients exceed 2% (Bonnel )
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- option & {continued)

- suggestion that overwintering capacity is not important here so fry will find other areas in
Cowichan Lake or downstraam (Tutty)

- no information availasle on the rearing potential of the lake for coho and considered too largs
to affectively investigate.

- discussion of tagging fry in the fall as they move out of |ake fributaries to provide survival,
contribution info

- logistically would ba difficult (flows, trapping technique) and based on current statistical
marking acgulrements, estimate 60,000 tags would have fto be placed (Bonnell)

- genaral agreement that the option perhaps Is worth pursuing with low stocking numbers if the
systems can be trapped at lsast in the fall, and preferably in the spring alsc using 2 fence
type total downstream. Assessment as described above may be approached later.

- option 7: Leaving fish in high risk areas

- ynfortunately, this option was given |ittle discussion

- this aption would attempt to determine the extent of the problem (drying of streams In |ate
spring and summer) and guantify it.

- come fesling that while a good thing to do, it may not be easll|y accepted l(or understood) by
volunteers or the general publlc (who do much of the fry salvage work)

Bonnel| = Suggested initial criteris for fry salvage work on Cowichan system

- based on sxperience of Small Projects Unit with fry planting and on |iterature.

= planting streams with coho fry:

I« S5tock above barriers only.

2. Use stream reaches of less than 23
- general agreement with B. C. Fisheries Branch from past operations
- suggested by Slaney et al, 1985 (manuscript report on interactions among salmonids)

3+ Use oniy streams with good overwintering potential.

4. To determine planting level use:

al maximum of 40 smolts/100 m (determined to be maximum smolt yield for accessible areas of
the Cowichan by Argue et al (1979), and work back to | g fry based on constant biomass
and mean smolt weight of B.l g; or

b} calculate potential smolt carrying capacity using the biomass vs area optien from
Marshal | and Britton (1980 draft M5) and work back to | g fry as above; or

£} using elther (a) or (b) work back +o fry assuming |0% fry to smolt survival for | g fry
or 8F for emergent fry (SEP biostandards)

S5« Pricority for stocking:
a) exclude areas involved Tn experiments (FBS)
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B! go first to streams in the same sub-watershed
¢! ga to streams identified which are the shortest distance away (transport time not to
excaad one hour)

G. Distribute fry evenly throughout the section to be stocked. |f access is a problem, plant

toward the upstream end of the section.

7T+ Technigue:

al minimize handling at all times. ODuring capture, suggest use of in-stream net pens
b} use fresh water for each trip
c} use aeration (oxygen, alr, or combination) but ensure not too much (bubbles should be
vary small and barely discernible)
d} do not exceed recommended locadings for transport:
= |0 fry/L. (001 kg/L) without asration
= |00 fry/L (010 kg/L} with asration )
e) ensura that temperature difference betwsen donor streams, transport fruck, and stocking
site Iz not more than 2 C (preferably less than | C)e Avold using ice.

- planting lakes with coha fry:

]
i=

3a

Salect parren lakes 1f at all possible

Use low stocking densities to ensure optimum growth and attainment of threshold size for
smalting in spring (1.0 age smolts) by the maximum percentage of fish.

May wish to stock only every two to three years to allow macrozooplankton populations a chance
to recover and to reduce the rate of exploitation of benthic invertebrates (main diet in
summer observed on some studies).

Intaraction with other species:
= rasident populations will likely have a negative effect on introduced coho fry growth and

survival (and possibly vice versa)l

Crone {PhD thesis, 1981} suggested that, in Alaska, resident species having such a negative
impact {in order of least to greatest) would be the coast range sculpin, Dolly Varden char,
rainbow ftrout and cutthroat trout. He alsc suggested that competition would be great from
traditional planktivores such as sockeye (and presumably kokanee) and sticklebacks.

Small Projects Unit coho lake plants have bsen carried out for two to three years in systems
whare species interaction is |ikely To be high (sculpin, stickleback, rainbow, cutthroat,
kokanee, and natural ly lake rearing coho populations). Planting densities were initially
low [less than 100 fry/ha. and were increased to a maximum level of 1000 fry/ha. Survivals
have been in the neighborhood of 15% fry fo smolt.

5. Suggest planting densities less than 1000 fry/ha and initial expected survival of 15%.

Cordocedo: Possibil ity of CEDP manager to act as Coordinator (and general discusssion of

Coordinator)

= John Charlie (manager of Cowichan CEDP Hatcheryl) has voluntesred his services as Coordinator
= advantages would include:

- DFQ funded personnel
- Central location (Duncan areal
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- office/telaphone contact

- vehicle with transport ftank equppped with aeration

- knowledge of watersheds, fributaries and access

- some portion contract time for Cowichan CEDP already allocated for salvage operations

- concerns:
- John may not have enocugh time to give to the coordination in addition fo his other duties
- potential for friction between interest groups (Cowichan Band, voluntears)

- wide discussion ensued over the rale of a coordinator, In the past, this responsibility given
to a guardian working out of the Duncan sub-district office who did nothing but fry salvage for
+he months in question (about May to September), This still generally felt to be the best
situation, but funding and person-year constraints will Iikely not allow i1,

- Tutty suggested there is a very good possibility of obtaining funding and perhaps a portion of
a person year from Regional Planning through the South Coast Division,

- general agresment that in whatever form, the coordinater should:

- be centrally locatad

- be easily contacted (by telephone and/or radio)

- be moblle - preferably with the necessary salvage and transport aquipment

- have a good knowledge of the Cowichan and Kokisilah watersheds

- be able to work full time or fry salvage concerns as needed from about May
= Saptaembar

- be a DFD employee or funded through DFO and thus responsible to the deparfment rather than
a particular interest group

- |t was decided that further steps to be taken as regards coordination will be:
- Tutty to pursua funding and PY opticn he suggested
- others to investigate possibilities for funding/involvement when more detalls are known
- if ad hoc funding or PY cannot be obtained, other opflions should be considered (such as use

of CEDP manager}.
Burns: Suggested stocking (and donor) sites with discusslon and selection of proposed candidates,

- the discussion of stocking sites dealt only with those candidates applicable to Holtby's
optlions 4 and 6 (inaccessible areas to cohol
- Burns presented a review of candidates for both donor and stocking sites, These were broken
down info the areas above and below Skutz falls.
- stocking densities discussed:
- lake planting -
- suggestion of | fryfmz from Burns and Tutty (draft MS) considered very high (equals
10,000 fry/ha)
- more reallstic number from |literature and axperience would be 1500 fry/ha,(Bams,
Holtby, Bonnell)
= important to assess any lake plant well
= stream planting
- discussion about coho planting above 5% gradient or In areas lacking overwintering
habitat (upper Cowlchan} (see previous dliscussion)
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= general agreement for the sske of having some target, suggest 1.0 fry/m in areas
below 2% gradient and 0.5 fry/m in areas from 2-5% gradient. (as per Burns and Tutty
draft M5.)

stocking site selections were made from Burns' list with seme discussion of local
considerations (Flelds, Morris) together with suggested donor sites for each. Selection
criteria included proximity to lake Cowichan or Duncan, accessibility, potential for trapping,
and exclusion of current study areas.

the proposed plan agreed to with stocking sites, donor sites, numbers of fry to be planted, and
other information appear in the following section.

Imp lementat lon:

the group felt that with the proposed plan completed that no further meetings would be
necassary

the method for coordination of fry salvage work was left unresolved until more information is
cbtained

the allocation of work (who should salvage and plant where) was also |eft undecided, although
the Cowichan CEDCP will continue to salvage the fry necessary for the PBS Grant Lake study at
least.

budget and parson allocations for the PES studies were not finalized, but ideally, that group
would coordinate assessment in order to tie in with ongoing work. Preferred sites for trapping
are glven in the plan following. Tentatively, trap construction and cperation could be done
using volunteer labour with direction and collation of data coming from the research groups

copies of tThese minutes and the proposed plan will be circulated among thosze attending the
meeting. They will then be taken to the Area Planning Committee and presumably go to an
approvals process (A copy will also be given to the transplant committee).
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Part 111: PROPOSED PLAN FOR 1986, FRY SALVAGE OPERATIONS OM THE COWICHANM AND KOKISTLAH RIVER
SYSTEMS

Oon April 21, 198 a meeting was held with representatives from Research B8ranch, Habltat
Management (South Coast Division), Fleld Services (Duncan sub-district) and 5EP (Special Projects
Divislon) lnvolved in the Cowlchan River watershed, The purpose of the meeting was to work out a
tentative plan for the |986 coho fry salvage operations, and to coordinate the efforts of the
varlous groups invelved, Fry salvage work has gone on In the watershed for many years - carriled
out by government agencies and/or members of the public and will contipue, This plan is an
attempt to apply blologleal criteria and to establish guidelines and priorities for stocking and
assessmant,

REFER TO TABLE 1, Page 8§ of this Report for Summary of Cowlchan Fry Salvage and Cohc Colonization
FPlan

Notes:

1 This plan 1s to be conslidered a proposal and an interim working plan., Where applicable,
approvals for work must be obtalned and agreements made = notably with B.C. Fisheries Branch
as regards potential interactlons with trout,

2, The number of fry to be stocked totals 196,600 excluding lake plants, 1f lakes (except
Quamlchan) are Included, the total becomes 258,000, Fry salvage efforts In recent years have
been less than 200,000, Thus, the proposed plan should account for all fry salvaged 1n 986,

%. Stocking sites chosen from list supplled by Burns and Tutty (draft MS) on the basls of:
proximlity elther to Lake Cowlchan wvlllage, or Duncan for personnel; accessibllity by road;
feasibility of trap operation; and absence of other stocklng programs,

4, Donor Sites selected as being close to stocking sltes and having high |lkellhood of stranded
try, Estimated abundance of donor fry calculated by Burns based on observed amount of habltat
tm) lost due to drying and an Initial density of 4 fry/m,

5. Stream stocklng denslties (| fry/m for gradients |ess than 2% and 0,5 fry/m for gradlents
betwean 2 and 5%) suggested by Burns and Tutty (draft MS), Consldered conservative (cf. 3.2
fry/m estimated from production from lowar Cowlichan of 40 smolts/I00 m and mean smolt welght
of 8,1g (Argue et al 1979) assuming & constant biomass), Lake stocking criferia suggested by
Holtby and Bams (1500 fry/ha) as a starting point (based on results by various authors in the
|1terature), Smolt production will be determined by a varlety of factors to be part of
research work,

6, Cowlchan system broken down for convenlence into "uppar"™ above Skutz Falls and "lower" below
Skutz Falls,

1, Quamichan Lake 1= considered to have some potential for coho stocking, but due to its size,
morphology and concerns over Interaction with stocked trout, It should be addressed more
closely before proceeding,

2, These sites (in additlon to Mesachie and Grant Lakes) are considered by the PBS research group
to be the best candidates for trapping and further work,
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Appendix 2. Chronolegical summary of fry salvage cperations, expenses and fry distribution in
1986 program.
Fry
Date salvage Time Wages
(1988) Mo . Salvage site Ralocation site (hours) (%)
Late May- Upper Cowichan S5.C.s
mid=June 18,509 and flood pools Art Watson's Ponds 18,509 8 0
6/2 5,000 Meade S5C Upper Maade 1,000 Z
Beaver L. 4,000 30 0
6/9 1,200 MNixon Cowichan L. 1,200 4 0
6/9 600 FRotary Park 5.C. CEDP 600 6 64.50
6/10 400  Robertson 5.C. Boaver L. 400 =] 0
6/11 5,000 Robertson S.C. Beaver L. 5,000 <] 39.00
6/12 1,000 Hixon Cowichan L. 1,000 12 129.00
6/12 1,500 Bible Camp 5.C. CEDP 1,500 2 21.50
6/13 1,000 Horseshos Bend S.C. CEDP 1,000 4 43,00
617 28 Fairservice Cr. Beaver L. 28 2 9]
6/18 6,500 Robartson S.C. Beaver L. 8,500 24 39.00
6/19 800 Rotary Park 5.C. CEDP 200 & 64.50
6/21 960 Robertson R. CEDP 960 a9 95,50
6/25 1,500 Glenora Cr. CEDP 1,500 6 64.50
6/26 400 Horseshoes Bend 5.C. CEDP 400 2 21.50
6/26 100 Stanley Cr. Beaver L. 100 4 0
6/26 100  Meade Cr. Baoaver L. 100 1 0
&/26 500  Meade 5.C. Baaver L. 500 1 0
&/27 3,000 Mzade 5.C. Beaver L. 3,000 10 B5.00
&/30 6,000 Meade 5.C. CEDP 6,000 B 98.00
7/2 500 Mezade Cr. Beaver L. S00 2 17.00
/2 2,300 Meade Cr. Beaver L. 2,500 3 25.00
112 1,400 Meade Cr. Cowichan L. 1,400 2 17.00
112 500 Robertson 5.C. CEDP 500 5 56.00
2,000 Meade 5.C. CEDP 2,000 3 56.00
143 1,500 Maade 5.C. CEDP 1,500 & 159.00
775 30 Misery Cr. CEDP 30 1 9.50
200  Dusty Cr. CEDP 200 1 9.50
300 Helpful Cr. CEDP 300 2 17.00
404 Nixon Cr. CEDP 404 2 17.00
155  Ashburnham Cr. CEDP 155 2 17.00
100 Coonskin Cra CEDP 100 1 B.50
/6 1,600 Rotary Park 5.C. CEDP 1,600 3 31.50
/7 3,002 Nixon Cr. CEDP 3,002 18 84.00
1/7 790 Rotary Park 5.C. CEDP 790 2 21,00
7 800 Glenora CEDP 800 -] 63.00
7/8 2,405 Glenora CEDP 2,405 15 157.50
1/9 600 Rotary Park 5.C. CEDP 600 2 21.00
7/9 1,300 Robertson R. CEDP 1,300 21 80.00
T/ 2,003 Ashburnham Cr. CEDP 2,003 15 T0.00
7/14 2,000 Ashburnham Cre. CEDP 2,000 12 56.00
715 200 Meade Cr. CEDP 200 3 14.00
1116 600 Robertson R. CEDP 600 5 42.50
7/16 4,000  Meade 5.C. CEDP 4,000 3 25.50
7/16 2,500 FRobertson 5.C. CEDP 2,500 3 25.50



Appendix 2 cont'd.

e ]

Fry

Date salvags Time Wages
(1986} Mese Salvage site Relocation site (hours) (3
T/16 500 Meade Cr. CEDP 500 2 17.00
717 500 Horseshoe Bend 5.C. CEDP 500 4 42.00
7717 1,000  Glenora Cre CEDP 1,000 9 94,50
PN 1,000 FRobertson R. CEDP 1,000 4 32.00
1/18 1,000 Horsaeshoe Beand CEDP 1,000 12 126.00
7/18 100 Coonskin Cr. CEDP 100 2 17.00
7/18 60 Utility Cra. CEDP 60 2 17.00
7/18 400  Meade Cr. CEDP 400 2 17.00
7/20 *1,200 Horseshoe Bend 5.C. CEDF 1,200 15 157.75
7521 3,000 Robertszon R. CEDP 3,000 12 102.00
1721 959  Robertson R. CEDP 9559 ] 04,50
1/22 5,900 Robertson R. CEDP 3,900 3 51.00
7/22 100  Ashburmham Cr. CEDF 100 3 Q
7423 2,250  Mezade Cr. CEDFP 2,250 5 3B.25
7723 704 Nixon Cre CEDP 104 7 59,50
1/24 00 Ashburnham Cr. CEDP Q00 3 Q.00
1/29 1,500 Maade S5.C. CEDFP 1,500 3 Q.00
T7/29 1,511 Meade Cr. CEDP 1,541 3 39,00
7/30 4,000 HMixon Cra CEDP 4,000 18 153.00
/3 500 Sytton Cr. CEDP S00 2 17.00
7/31 500  Ashburnham Cr. CEDP 500 2 17.00
7/31 1,500 Stoltz 5.C. CEDF 1,500 4 34.00
B/4 102  Stanley Cr. CEDFP 102 i 0.00
B/5 1,700 Glanora Cr. CEDP 1,700 9 96.75
B/6 2,500 Stoltz S.C. CEDF 2,500 =] 68.00
B/E 1,600 Glenora Cr. CEDP 1,600 & 64.50
BST 800 Glenora Cr. CEDP BOC £ 43,00
B/7 3,600 Stoltz 5.C. CEDP 3,600 a 68.00

100 Kalkatza 5.C. CEDF 100 1 B.00
a/8 700 Joginders 5.C. CEDP 700 3 25.50
B/8 3,400 Stoltz 5.C. CEDP 5,400 ] 51.00
8/8 800 Baadnall Cr. CLSES 800 & o
8/9 20 Beadnel| Cr. CLSES 20 1 4]
&/10 800 Meade Cr. CEDP 800 2 17.00
8710 3,000 Glenora Cr. CEDP 3,000 6 64.50
B/ 1,500  Ropertson R. CEDP 1,500 =] 42.50
BA12 2,000  Art Watson's S5.C. CEOP 2,000 3 25.50
8/13 450  Meade Cr. CEDP 450 2 17.00
&4 500 Meade Cr. CLSES 500 1 9.00
8/19 1,500 Robertson R. CLEES 1,500 3 25.50
8/19 3,000 Sutton Cr. CLSES 3,000 3 25.50
8/20 5,700  Sutton Cr. CLSES 5,700 & 68.00
B/28 2,500 Robertson Cr. Upper Robertson 2,500 6 51.00
8,29 3,519 Sutton Cr. CLEES ) 14 119,00
8/30 3,100  Maade Cr. Cawichan L. 3,100 5 0
8/20 1,250 Horseshos Bend 5.C. CEDP 1,250 & 6d .50



Appendix 2 cont'd,

T

Fry
Date salvage Time Wages
(1986) Mo, Salvage site Relocation slite {hours) (%)
9/7 2,300 Ashburnham Cr, Upper Robertson 2,300 Z 17.00
9/7 1,600 Robertson CLSES 1,600 2 17.00
/10 155 ct
10 rb Mayo Pond Cowichan L, 85
CLSES a0 4 0
a/11 2,500 Robertson R, Upper Robertson 2,500 4 32.0
912 3,000 Robertson R, Grant Lake 3,000 4 32,0
9/16 600 Robertson R, Upper Robertson 600 3 39,00
9/16 200 Meade 5,.C, Cowlchan L, 200 2 17.00
Totals 174,291 174,291 567 4,224.25
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Appendix 3: Preliminary Coho Colonization Biostandards

Hﬁ" Government  Gouvernement
. o! Canada du Canada MEMORANDUM NOTE DE SERVICE

I_ -_] SECURITY « CLASSIFICATION - DE SECURITE
E. Kadowaki
To ¢ Head, Coho Salmon Program |

Fisheries Research Branch CuR FILE/NDTRAE REFERENCE |

YOUR FILEWOTRE REFERENCE

-
o & B

B. D. Tutty

FROM Biologist, Habitat Management
o South Coast Division e
Fisheries Branch January 29, 1987
I_ _I Yy L)
g:%ﬁcT Regional Coho Colonization Biostandards
-

The request for coho colonization data summaries (November 18, 1986)
have been received and collated on the attached draft table. A total of 17.5
million coho fry have been colonized into above barrier habitats to 1986,
excluding many CEDP and other enhancement projects not included in this overview.
This is rather a fantastic investment and undertaking considering what is known!
I encourage further investigation of this data base so that high and low survivals
from the various target habitats can be determined with a view that improved
management strategies should follow.

We plan to use the survival range as part of the 1986 Cowichan Fry
Salvage/Colonization Assessment,

BDT/dl

cc: R. Higgins



FROM

Appendix 3 tcon"rgnued} = -
« T m v TN

JCatada  ouCanagy MEMORANDUM NOTE DE SERVICE

l SECUR'TY - CLASSIFICATION - DL SECURITE

DISTRIBUTION

S

OuR Fi EmMOTRE REFERENCE

|
5300=4=-2
‘—I TOUR FILEVDTRE REFERENCL
B. Tutty
Habitat Biologist
South Coast Division DATE
e ] November 13, 1986 !
SUBJECT : i ;
A;ET Coho Colonization Biostandards

Cowichan River Coho Colonization Program

The Habitat Section of the South Coast Division has been asked by R.
Kadowaki, Head, Coho Salmon Program, to coordinate a preliminary review of the
biological expectations which we could expect from colonization of inaccessible

rearing habitats. The information gained from the review will be used
specifically to evaluate the economics of the 1986 Cowichan Fry Salvage
Program. However, these planning standards also provide an operational

foundation in this Division for the Area Manager and A.P.C. to review and plan
where and how this type of production could best be utilized. (It may be
prudent to quickly expand this initial review to incorporate a Regional overview
of coho colonization,)

Should the investigative work currently underway produce further
positive results, a significant coho production strategy would be apparent based
on the preliminary historical findings attached. By way of this memorandum, if
there are any other results of historical or ongoing coho colonization/
augmentation activities, would you please add the informstion to the list and
return & copy to me by December 1, 1986.

Thanks for your help in this cooperative investigative phase.

B. tey
BT/1r
Attach.

Distribution:

R. Eadowaki G. Bonnell

T. Fields E. Pitre

T. Morris A.D, Anderson
T. Burns T. Shardlow
R. Slater R. Higgins

R. Bams T. Perry

cc: A. Wood

G. Jones
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These

=l Iry™ normally
'A il ta mind & deep

pen oA & hol atove,

wheri, In aimling ral,
foured asd  bresd-orembled
Milats mre tarning Lo & delil-
ewa light brewn, But in Cana-
@ian fishery officers 1a B,
fah  fry mesna  ssmething
mule dirferent.

It meears heavy reaponsihil
Hy: frequently a lot ol Jliile
flwel ia seve at the modl o
comvenlent plicei

That's when "Iry® reders o
young salmom whigh  have
wmirped frem gravel beds ol
our Inlarsd sireams, alver spend
Ing & wimier a3 egge and
emerghng In 158 ApEing as Glmy,
frese awlmming flshen  From
the thims 1hey are depualisl In
ihe gravel &8 #gES by the
parent flsh, unitl ihey finally
teach aalt waler, Prciflc enait
walmos are sshjeel 1a heavy

Fishermen Are
After the Little Ones

Salmon fry salvage
in B.C. is big job

By L. G.

morialiny fram varbous Batue.
al cRuses, Much &4 predator
turds, snbmaks gnd fresh waier
tlakes.  About most of ineas
things litile can be done, bt
aboul losses from wanfasceshle
gireamn rcondiflons, sspethlng
haa bedn dusé flght along—
with gratifylig resubis.

Fry aalvage, We called. and
it I8 & mnjor liem on the iliner-
ary of quite & Few olficers af
ihe Federal Deparimest of
Frahaples,

Am esUmated one millian
galmun, moafly  Colios  and
Spring. and Soee Chum, are
mvel mnnually 1m this prowv:
Ino#. -

Racently I follewed Fiak-
arien lrapector Archie Gher-

SWANN

it along & hank of ihe Cow-
lehan Rher after we lad briv-
en some few miles wesl ol
Duncar on ¥ancouser Iedand,
AL 11is padnl
IBreagh e ¥
alder, appoce asd cedar.

11 was precty, The sun was
shining &nd the main stiesm
was sparkling and [ely as it
higstled fowardd (e sl water
af Cowhdaen Bay. But ilcss
w ihe Lank was somsthing
else agdin

A sirelch of water aboul &
quatier =f & mike long acd &
Few sarde Im wisdlh wikd separ
ghed from the ther By & whie
har of gravel. Hlere the waler
wik 8114 and warm; 16 lmled
pesceful and kindly, hat sche

2

ally there was irkgedy under
ihe vatm.  Liwnke fisy  wers
dying.

We were julresd by volunieer
helpers: Albert Atkinsun, presk
dent, and Gardon Exans, sec-
retary, of ihe Cowichan Flah
wnid Game Club whn, with Fiss-
eres Uiuardiam Go L Lovin sid
the imsjeciur, made up the Iry
sallvage cies,

The bka was la get Lha
young  glmin eal of thess
Ellllng slagnant peocdd and pul
AhEmn e the
waters of 1M
lbver, Thit's Just whai they
did—and thar's what Faleral
flaheries  olficers  are duing
right slang In sarious garls
wl e prosinee.

Twir kindt of nels e used.
Ot ad o Biaed dipnel, Fasiensd
s twa silike which s man
pushes alung n fropd of him
an b waled through the pool.
The wilier 1 & small beach-
aine type of red, with & lise
wl corks 1o Elusl tha Lup and
u leadiie Ba keop 11 sivetibed
virikcally, Twi men operale
this, iraversing the ponl
ahreast with the met sipsiched
ea irg fall lenerh. ;

Ay the end of the firat @weep
Fupdrels  of  wriggling 1vnle
ceittern were brought 14 i
#rige of (he pool In bl 1y pes
af wet.  Withrat delay these
were carefully  shaken  Inls
palls Af waler. Soeme were in
poar shape, liatless and hardly
moving, but Paa or three pour-
ihga tack andd fneik fiom abe
peil £ mnather, hremno aelteer
atybe, seemed b gloe 1Bem new
IiTe,

Oree min Aplera tonk @ pall
and made fn=t Elme over By
yarila af gravel ta the thosr.
There 1he [ty wers prurél aks
waler which wnould glve them
anfe pamsage fn 1E# abk You
could see them plalaly. They
whenled wp among 1he smonh
rocks, #tayed arcund [sf &
few  milsubes < gotleg  1hedr
lenrimga and probably aseor-
Ing the Tedl &l rell waler,
Than, by bons and 1hreed, They
algpted ant 1o see what nos
conkimg  In dkese  deeper
reachies,

Cveaslonnlly  Ghe ooy wre
wy far cub off frne the malm
sicram 1hat Randiarcying =
palls 18 nob pracilcable,  lin
wha'? Sa  then  Fhe  itthe
flalea get w road Irl Th=
yrurgaters aliee ni
pesltri] fromy patla

eard of & speclally conatracied
tanke, carried on wn sutamehle
traller, Then the car Indriven
ta m pari of tha river whers
the lish can he pehahliltated
whitinut sindue loss,  Salmen
try have heen carried Imo inis
marner o didances up Fn
forly mibea, bl de & rald e
erirx men try in maks the
tekpe a8 alisel a8 peasible,

Actually the camipalgm atsris
In the preeeding fall. whien
fsherirs men tour the rlvers
o sharrem spdeming cnndbinm,
They mole wises henvy apann.
Ing has faken  place:  make
alestches of coptaln aress which
Innk an 1 ibey may dry oot in
the apring.

I late spring a enrly
wimmer, whrg  thver  level
mtart droppieg. ihey mre oot
there [lghling fa kesp waier
ouer gravel which, they know,
apayiatis smbryn aalmon Witk
alinerls fher dich sl dem,
tn adiver] walse from one place
In annthar, where Bt whll an
Ehe mwat goml,

fater romes the Ineviiahls
mtage when anme of the 18ls
mnea Afe fut off, That's when
they pield em ap ard pal ‘am
hark where they belalig #

- gf -
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Project aids survival of fish

By KEMH NORBURY

The chances of a salmon Iry survivingioadulthood are
slim at best. When streams in which they spend their first

year of lile dry uwp, a5 often occurs

n the Cowichan River

system, the fry have no chance at all

Enter Ted Bums, freclance biologisi, with a federal
depariment of fNisheries and oceans’ project 1o save those
Iry from an untimely demise, Burns is the enordinator of
a Iry salvage project which expecis 1o relocare Coho fry

From dimi

hing stream beds 1o higher, safer, reaches of

the walersheds ol local nivers,

Two lpcsl groups pre mvolved
i the project. The Community
Economic Developmeni
MHatchory, opeiatod By the Cowe-
chan Imrun Band, snd the Cow-
gehan Lake Salmonid
Enhancement Socscily, & wobun-
weer grutsp The haichery hes
care of the area down niver of
Bhuii Fallk. The scoery lovks
wmlier  Miceims an  Ihe  uppct
waternihed

The sty s hoping 1o secure
, erher lrom government
i viir clubs, o hife hagh
schonal ssdenas 1o mesani Barng,

prer i) S pragect's only pasd

e

e Try toavage i jusl pan of
the locsl sslmonid enhsncemend
patuir, bul 1 e become the
mgruficant pari, says Lew Mel-
B, RuCEely pressdeni

“ Iy sewrned phos vime bast yesr,
when Ted sdvised ws ol the fry
salvuge program,” Melson wnd
Same then the kociety has helped
praxlong the Inves of thouiends of
walimsn

Nelion, whn opersies a
phimbang snd heating business,
wall spend much of the summer
wading m reosding sireami with
& fine meshed scmne net

=Cummers are sbow, so | have
o do swomething ™

Society prewdent for the pas
three years, Melson has concen-
waied on oiher enhancement
progecis in the past. His home
overlooky Beaver Creck, whick
the socely had earlier dredged
for more than & mile 10 oeale &
propel spawning bed. Lag year
the sudsly introduced | 30,000
sddiional fry o the siresm,
which had been home o 100
spawners i 19H2

The sociery msw CONCERITRIES
en Iry relocation

ar

Burn:  expects o relocmie
E31 600 Iry the summer. OF
thaome, 213 I will go to hesd-

wwief pircama, ihe ofbet 400 000
v lakes, primardy Quamichan
mnd Lirani

O thae hesdwsier fry. Bums

Ee———

expecty |E DD o become smalis,
and 2RO 1o mature (o adabs,
with 360 returming 1o spawn Fry
relocaied in labkes will fare bBeer
because of more Tavorable win-
tenng conditions. Koughly hall
will become amolis, with 30,000
teaching adulibood. Buine
wnngipaies b, 000 relurping o 1he
Kokulsh and Cowchan River
yLiEmE

The remmmng 36 140 Caho
will end wp on barbecues,
cans, o1 o the wablkc, ¢
the spurl, commere
Indian food Mehorses. A1 con-
Ml\rlllvdmnﬂd 51 & pound,
the value Ehe salmon seved is
muore than BT3,000 And thesc
were lish thel woald heve died

Thie vast nambers of EpE RETE
miky Cieabe & irmflic jem on such
sirenmd ms Quamichan Croek
because lalls on the creck will
prevent fish Trom relurming i
the lake Bumi sad the problem
can be solved by 1aking the eggs
Trom the exoess salmon o the
hatchery and rebeaning the sulbse-
gisend Iry io the lake.

Wihile Hurns has been dab-
bling with iry salvage sance 1962,
this i the fusn year he has
wurked with a plan. The plan s
direci result of severe drog
last summer. The diy westher
ciealed 8 woOrse-CHAE BCERETIO0
uiually seen ance every #0 years

Tt wis o help,” Burns s aed.
“The drought lesi yewr geve us
the butiam ling of the woril pos-
sble habitam condstons,”

Burna now knowi which
#ircams will dry wp and can mol
aceordingly, In a |_.p-¢.|l yE&L,
the streams will dry wp but only
for & weeck or g0, In o bad yoar,

HANDLING WITH CARE ... s Aol Uhe recommended maihod
of axtraciing iry from the river, bul an llin-nlogpau nal iy

Leo Melson no cholce bul to gingery ple

they remain dry from July 10
Sepreniber, Ome year in five, they
wun't dry ml @l such ss the
summers of T8 and "B}

“Eighiy-sis vlarted out 1o look
like that kmd of yeas,” Bums
said. Indeed, recen) rasns are all
that have mainiined & flow in
cxrimin creeks

Caoho fry by hang

Burns will alse track the pro-
gres of the lry, Where conlusion
mighi arise berween stocks fom
i Treml groups, he will glip lins
or mick imils Ivinceesses the rik
ol mdividusl Iry moriahily, s
does the relocutson insell, hat
anys Burna, “I°s 0 amall price
pry il you get good
infarmation
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NING SALMOM .,
it Try {rony cerisin

Lo

Liby Nebspi, betl, ang D'Ascy Lulai e ell

geath i BOON-10-QIMINILA Trbulary o

satil fAvens in ihe u

T wLianiEErs wWill Il Peio_a
piar PeRCTEE of thie wRlerst=
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APPENDIX 5. Historical Review of Fry Selvage Activities in the
Cowlchan Watershed (1937-1986).

Historical Synopsis

The earliest record of fry salvage activities in the Cowichan Watershed is by Carl
(1937) and Sherman (1938). Initial effort was directed at early fry trapped in temporary pools
and side channels along the Cowichan River, particularly in the RiverBottom area and below White
Bridge. Prior to 1956 when the weir became operational at the outlet of Cowichan lake, river
levels were subject to considerable spring fluctuaticns. Much more lateral side channel habitat
existad balow the White Bridge before dyking and channelization of the river began in the 1950s.
During this period, many fry were salvaged by simply digging ditches between [solated poals and
the main channel. This fechnique was especial ly effective for directing chum fry back to the
main river.

By 1946, Fisherias personnel began salvaging coho fry from drying reaches of Cowichan
Lake tributaries. Rascue effort on the mainstem continued until 1973 when work shifted to
concentrate on Cowichan Lake fributaries. An noteworthy exception to this pattern ccocurred In
1983 when fry salvage activity was entirely from the Cowichan mainstem.

With occcasional exceptions, fry release sites were not recorded until 1975. A review
of fry salvage reports of Lake Cowichan tributaries indicate many fish were moved progressively
upstream to avoeid dewatering. This nacessitated repsated handling of the fish.

Salvage crews employed a truck-mounted tank to fransfer fry as early as 1952,

Budget reports for fry salvage work have not been recorded to our knowledgs. MNewspaper
accounts in 1952 indicate that four people worked that year; twoe fisheries employeas and two
volunteers from the Cowichan Fish and Game Club. Annual reports from other years indicate that
twe or three Fisheries personnel did the work with occasional assistance from volunteers.

The 1982 fry salvage work was undertaken through a Fisheries Employment Bridging
Assistance Program (FEBAP). Wages of $300.00 per wesk were paid to the employees. Eight people
spent eight weeks on fry salvage for 2 salary cost of $19,200.00 with unknown, but significant,

oparations axpenses. A total of 497,336 salmonid fry were salvaged that year.



(Appendix 5: continued)

Tear
1937
1938

1939

1940

1941

1942

CHRONOLOG | CAL SUMMARY OF FRY SALVAGE RECORDS (1937 - 1985).

Fry salvage activities occurrad on the Lower Cowichane

B36,500 fry were salvaged from Cowichan River side pools by ditching and hand netting.

Capture sites Fry Caught Felease sites
Cowichan R. 136, 200 Cowichan R.
Kelvin Cr. 8O0 Unknown

Maade Cr. 8,000 L

Holmes (Bing's) Cr. 5,000 e

Unknown 18,500 s

Total 168,500

84,800 coho

65,000 chum

16,900 chinook
1,B00 stee|head

Duration : April 15 = September 15, 1939,
Mo report.

55,200 fry salvaged from the Cowlchan River; 5,200 by netting, 50,000 by ditching.
Duration: March 21 = July 3, 1941,

During the 1941-42 spawning season, high water permitted spawning high on gravel bars.
At fry emergence time, the river had dropped a foot below normal spring levels cauwsing
a very serious dewatering conditlon. GSome small Impoundments were constructed to flood
these areas so emergent fry could escape from the perched gravels. Ditches were dug to
provide escape routes for fry. Fry were alsoc dip—netted from pools where conditions
ware favourable. A total of 574,650 fry was released to the Cowichan River betwesan
April 16 and July 15, 1942,



Appendix 5 (continued)

1943 The river maintained a favourable level throughout the spawning and incubation period,
gliminating the need for the previous year's extracrdinary efforts. Streams maintained
very favourable levels well after fry emergence. A total of 131,000 fry (2,000
chinook, 78,000 coho, and 51,000 chum) were netted and released in +the Cowichan River.

1944 Salmonids that spawned in the main river experienced favourable water levels during +the
incubation and fry emergence period. A total of 400 coho fry were salvaged from
Robertson River by net.

1845 No data, however salvage need was slight and numbers were "very |low compared to some
farmer years®.

1945 An unusual spring freshet kept the water level of the Cowichan River high for an
extended pericd that spring, resulting in a very satisfactory escapement of fry to the
river. Summer drying in Robertson River and Meade Creeks necessitated consideranle

wWork .

Capture sites Fry Cauaght Release sites
Robertson R. 68, 000 Robertson R.
Meade Cr. (M.Fk.) 62,500 Cowlchan R.
Meade Cr. (S5.Fk.) 54,000 Cowichan R.
Kelvin Cr. 2,000 Kelvin Cr.
Total 186,500

Exact catch composition unknown but “practically all coho."

Duration: April 14 to August 17, 1946

1847 Capture Sites Fry Caught Relesse sites
Cowichan Re 126,000 chum Cowichan R.
30,500 coho L
Glenora Cr. 9,025 coho m

273 steslhead and u
cutthroat trout



Appendix 5 (continued)

1348

1949

1950

1951

Meade Cr. (N and S Forks), Unknown
Ropertson River, "
Cottonwood Cr., 48,475 coho n
Beadnel| Cre, Green's Cr.,— 15 chinook L
and Bear (Masachie) Cr. 1,055 trout it

are grouped

Total 215,345
125,000 chum
88,000 coho
Catch composition: 1,330 trout
15 chinook

Duration: April 22 to July 19, 1947,

Capture Sites Fry Caught Relgase sites
Koksilah Rs 3,950 coho MeSe
4,000 chum Koksilah R.
Kelvin Cra. 2,850 coho MNaSe
Glenora Cr. 4,B70 cohe MaSe
Cowlichan R. 4,000 chinook Cowichan R.
120,060 chum Cowichan R.
4,850 steslhaad Cowlchan R.
hellson Cr. 5,000 coho NeSa
Meade Cr. 68,570 coho MNaSa
Fobertson R. 14,655 coho He5.
Tatal 252,805
124,060 chum
Catch composition: 99,895 coho
Duration: unknown. 4,000 chinook

4,530 steelhead

375,850 fry salvaged (700 chinook, 205,450 coho, 163,500 chum, 6,300 steelhead).

206,500 fry salvaged (1,400 chinook, 101,700 coho, 98,800 chum, 4.100 stealhead, 500
Trout).

High spring water levels provided favourable conditions for fry emergence in Cowichan
Lake tributaries, particular|y Robertson River and Nixon Creek, until early July. When
fry salvaging activities became necessary, a forest closure was imposed o protect
against fire which prevented salvage operations. Thousands of fry were lost. |In one
small reach of Mixon Creek, it was estimated that no less than 100,000 coho fry
perished.



Appendix 5 (continued)

Capture Sites Fry Caught Relaase Sites
Cowichan River 1,225 chinook Unknown
37,000 coho n

68,000 chum "
1,100 zteelhaad "

Stoltz (Dale's) Cr. 6,000 coho "
Koksilah R. 3,900 coho i

300 steslhead "
Kelvin Cr. 2,500 coho L
Glenora Cr. 28,500 coho i
Maade Cr. 15,500 coho "
Robertson R. 5,000 cohe "
Mixon Cr. 9 coho L
Total 179,034

1,225 chinook

Cateh composition: 93,409 coho
Duration: unknown. 68,000 chum

1,400 steelhead

1952 125,450 fry salvaged (2,000 chinook, 88,000 coho, 292,150 chum, 5,400
stealhaad, 900 trout).

1953 Mo report.

1954 Capture Sites Fry Caught Relsase Sites

Cowichan R. 250 chinook Unknown
19,450 coho n
29,500 chum "
300 steelhead i
30 trout m
Koksilah R. &,000 coho L
4,900 chum "
Maade Cr. 4,000 coho "
100 stee|head i
Glenora Cr. 21,900 cono i
200 steelhead "
300 trout "
Holmes (Bing's) Cr. 300 coho "
25 trout m
Kelvin Cr. 2,800 coho i
30 trout "

Total 87,125
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Appendix 5 (continuad)

250 chinook
44,250 coho
Catch composition: 34,400 chum
&00 ztees|head
425 trout
Duration: April 29 to August 13, 1934
1955 Capture Sites Fry Caught Feleaze Sites
Sutton 109,000 coho Unknown
Robertson 21,000 chum n
Glenora "
Somenos Trib. "
Lowsr Cowlchan i
Total 130,000
109,000 coho
Catch composition: 21,000 chum
Duration: unknown.
1956 Capture Sites Fry Cauaht Reloase Site
Cowichan R« 24,500 coho Unk nown
400 chum =
500 trout ol
kroksilah R« 18,400 coho W
150 trout H
Kelvin Cra 22,800 coho A
500 trout L
Glenora Cre. 5,200 coho "
1% trout b
Fobertson R. 71,800 coho "
1,300 trout e
Ashburnham Cr. 8,100 coho n
Sutton Cr. £,000 coho e
Meada Cr. 15,300 coho L
500 +trout i
Cottonwood Cr. 1,200 coho n
35 trout o
Somencs Cr. 350 coho o
38 trout "
Hixon Cra 14,300 coho i
300 trout o
Total 193,410

189,650 coho

Catch composition: 400 chum
Duration: unknown 3,360 trout




Appendix 5 (continued)

1957

1958

- 55 -

Capture Sites Fry Caught Releaze Sites
Cowichan R. 51,400 chum Unknown
&,715 coho n
500 trout "
Koksilah Re 1,300 coho L
4,950 chum "
250 trout "
Kelvin Cr. 4,750 coho H
150 trout H
Glenora Cr. BS0 coho "
50 trout L
Somenos Cr. 150 chum "
45 trout .
100 coho "
Robertson R. 17,600 coho "
100 *rout -
Ashburnham Cr. 2,100 coho g
Sutton Cr. 1,500 coho "
130 trout "
Maads Cr. 6,400 coho "
500 trout -
Mixon Cr. 2,000 co -
100 +rout -
Total 110,300
52,850 chum
Catch composition: 55,025 coho
Duration: unknown. 2,425 trout

Capture Sites

Cowichan R.

Koksilah R.

Kelvin Cr.
Glenora Cr.
Robertson R.
Ashburnham Cr.

Sutton Cr.
Hixon Cr.

Fry Caught

51,200
24,500
1,500
500
6,200
150
12,000
25
5,000
35
61,800
2,000
2,100
50
6,600
400

50

chum
coho
Trout
chum
coho
trout
coho
Trout
caho
trout
coho
trout
coho
Trout
coho
coho
frout

Felease sites

Unknown



Appendix 5 (continued)

Maade Cra. 10,500 coho Unknown
125 trout n
Cottonwood Cr. 450 coho "
Total 185,165
128,550 coho
Catch composition: 51,700 chum

3,935 +rouf

Duration: May 14 to August 28, 1958

1959 Capture Sites Fry Caught Releass Sites
Cowichan R. 23,900 chum LUnknown
45,450 cohe n
445 trout n
Koksilah R. 6,900 coho L
100 trout o
Kelvin Creek 5,700 coho "
50 trout &
Glenora Cresak 2,080 coho L
Robartsan R. 50,500 coho "
1,100 +rout 1
Ashburnham Cr. 2,000 coho i
Sutton Cr. 500 coho "
Meads Cr. 8,000 coho n
175 trout y
Cottonwood Cr. 400 coho L
Mixon Cra 4,000 coho "
Tetal 151,280
126,230 coho
Catch composition: 23,900 chum
Duration: unknowns 1,150 trout
1960 Mo report.
1961 Mo report.
1962 Capture Sites Fry Caught Release Sites
Cowichan R. 5,000 chum Lnknown
19,000 coho Ly
73 trout m
Foksilah R 5,000 coho 5
30 trout i
Kelvin Cr. 5,000 coho l
10 trout "
Glenora Creak 31,000 coho m
Robertson R. 57,000 coho "
550 ftrout "

Ashburnham Cr. 1,000 coho i
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Sutton Cr. 7,000 coho Unknown
Maade Cr. 2,400 coho T
50 trout n
Shaw Cr. 2,000 coho L
Nixon Cr. 9,000 coho "
20 trout o
Total 144 135
138,400 coho
Catch composition: 5,000 chum
Duration: unknown. 135 trout
1363 Capture Sites Fry Caught Releaszse Sites
Cowichan R. 3,500 chum Unknown
1,500 coho e
10 trout "
Koksllah R. 2,000 coho i
Kelvin Cra 1,000 coho I
Glenora Cr. 5,000 coho L
Robertson R. 45,000 coho o
250 trout L
Ashburnham Cr. 3,100 coho "
Sutton Cr. 3,900 coho m
20 trout "
10 trout "
Total 75,940
69,100 coho
Catch composition: 3,500 chum
Duration: unknown. 340 trout
1964 Capture Sites Fry Caught Releasce Sites
Cowichan R. 84,000 chum Unknown
7,600 coho L
150 trout L
Koksilah Re 5,000 chum L
3,000 coho "
10 frout "
Glenora Cr. 4,200 coho I
FRobartson R. 11,000 cohe L
12 trout "
Total 116,972 ————
89,000 chum
Catch composition: 27,800 coho

Duration: unknown. 172 trout
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1965

1966

1967

Capture Sites Fry Caught Relsase Sites
Cowichan R. 51,000 coho Unknown
2,050 chum i
&0 trout i
Glenora Cr. 25,000 coho n
10 trout il
Robertson R. 54,550 coho n
205 trout "
Robertson S5.C. 54,500 coho b
Sutton Cr. 10,200 coho "
50 trout L
Mzade Cr. 27,000 coho "
Mixon Cre 100 coho "
Ashburnham Cr. 2,000 cohe "
Cottonwood Cr. 500 coho n
Total 227,350
224,950 coho
Catch composition: 2,050 chum
350 trout
Duration: June 2 to August 10, 1963.
Cepture Sites Fry Caught Relsase Sites
Cowichan Rs 65,200 coho Unknown
50,423 chum .
95 trout L
200 co smolts n
Glanora Cr. 13,500 coho n
2% co smolts o
10 frout B
Holmes (Bing'slCr. 250 coho "
Mzada Cr. 20,700 coho n
10 trout "
75 co smolts o
Robertson R. 5,700 coho i
Robertson 5.C. 4,500 coho o
Tatal 160, 688
109,850 coho
Catch composition: 50,425 chum
300 co smolts
105 trout

Duration: May 5 to August 4, 1966.

Capture Sites

Cowichan R.

15,250
40,700

Fry Caught

cocho
chum

Felease Sites

Unknown
L1}
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185 co smolts Unknown
10 trout o
Glenora Cr. 4,200 coho m
15 co smolts "
Robertsan Ra 85,000 coho L
35 chum "
30 co smalts r
60 trout B
Fobartson 5.C. 30,000 coho o
1% co smolts “
Maade Cr. 29,000 coho n
10 co smolts "
190 trout "
Sutton Cr. 19,500 coho L
10 co smalts "
3% trout i
2,000 cohe "
Tetal 230,630
189,400 coho
Catch composition: 40,735 chum
29% +rout

250 co smolts

Duration: May 3 to September 17, 1967.

1968 Capture Sites Fry Caught Release Sites
Cowichan R. 20,880 coho Unknown
3 co smolts i
11 trout o
75 chincak "
21,500 chum T
Glenora Cre. 5,000 soho "
10 trout m
Robertson 5.C. 9,000 coho .
& trout o]
Meade Cr. 4,150 coho "
10 +rout o
Total 51,167
29,350 coho
Catch composition: 21,500 chum
5 co smolts
75 chinook
37 trout

Duration: May & to July 29, 1968,
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14969 Capture Sites Fry Caught Release Sites
Cowlchan R. 24,400 coho Unik nown
15 co smolts i
23% trout L
1,600 chum n
Glanora Cr. 2,200 coho i
Mixon Cr. &, 000 coho i
5 co emolts .
Meade Cr. 23,400 coho i
436 co smolts "
60% +rout L
Robertsan S5.C. 13,200 coho 1t
%,500 coho ]
15 co smolts 4
5 trout L
Tetal 86, 186
83,200 coho
Catch composition: 1,600 chum
855 trout

531 co smolts

Duration: June 12 to July 22, 1969,

1970 Capture Sites Fry Caught Relsase Sites
Cowichan R. 17,000 cohe Unknown
35,000 chum m
155 chinook i
125 co smalts o
Glenora Cr. 1,000 coho L
25 co smolts "
Moade Cr. 14,000 coho "
Robertson R. 15,000 coho n
160 co smolts h
20 trout L
Nixon Cr. 6,500 coho i
150 co smolts "
25 trout "
Sutton Cr. 3,000 coho “
20 co smalts "
S trout i
Total 6,995
62,000 coho
Catch composition: 3,500 ehum
155 chinook
1,253 co smolts
g5 trout

Duraticn: April 29 = July 24, 1970.
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1871

1912

1973

- (/2 -

Capture Sites Fry Caught Release Sites
Cowichan R. 50,625 cohao Unknown
00 co smolts i
765 chum "
120 chinook n
10 +rout "
Glanora Cr. 15,700 coho "
5 co smolts o
Rapertson R. 25,740 coho M
50 co smolts .
Sutton Cr. 5,900 coho "
5 co smolts i
Maade Cr. 350 eoho L
10 co smolts L
Total 79,770
78,325 coho
Catch composition: 370 co smolts
765 chum
10 chinook
10 trout
Duration: May 17 = July 13, 1971.
Capture Sites Fry Caught Reloase Sites
Robertsaon R. 42,625 coho Linknown
424 co smolts b
114 trout "
Robertson S.C. 3,800 coho i
18 co smolts "
g trout s
Maada Cr. 9,575 coho "
171 co smalts b
107 trout n
Glenora Cr. 4,100 coho I
Nixon Cr. 1,800 coho i
9 co smolts "
5 trout "
Total 62,796
61,900 coho
Catch composition: 622 co smolts
234 trout

Duration: June 27 = July 31, 197.

Capture Sites Fry Caught
Cowlichan R. 14,200 coho

511,800

chum

Relsase Sites

Unknown
L1]
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425 co smolts Unknown
15 trout -
Koksilah R. 175 co smolts "
Rabertson R. 202,800 coho "
7,680 co smalts "
2,190 trout iyl
Glanora Cr. 35,120 coho i
5,080 co smolts L
540 trout m
Meade Cr. 19,325 coho "
325 co smolts i
105 trout L
Wixon Cr. 18,450 coho g
2,675 co smolts “
395 trout i
Sutton Cr. 15,300 coho i
11,645 <o smolts L
1,002 trout L
Robertson S5.C. 24,600 coho o
975 co smolts o
202 frout "
Minetean Cr. 1,200 coho "
2% co smolts i
3 trout n
Shaw Cre 7,000 coho n
225 co smolts n
110 +rout n
Total BE1,587
337,995 coho
Catch composition: 11,800 chum
27,230 co smolts
4,562 trout

Curation: May 15 = September 18, 1973.

1974 Capture Sites Ery Caught Release Sites

Robertson R. 39,300 coho Unknown
3,075 co smolts H
855 trout n
Robertson 5.0. 11,200 coho i
4335 co smolts .
245 trout "
Glenora Cr. 29,000 coho m
830 co smolts "
445 frout "
Sutton Cr. 3,800 coho "
50 co smolts U]
10 trout "
Meade Cr. 8,800 coho "

155 co smolts it
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Mixon Cra 1,200 coho Unknown
10 co smolts o
Bonsall Slough 1,500 chum "
Total 101,010
93,300 cohe

Catch composition: 4,955 co smolts

1,653 trout

1,500 chum
Duration: June 24 - September 1, 1974.

NOTE: Salvage of chum fry at Bonsall Slough occurred June 24, 1974,
: The maln salvage effort began on August 7, 1974,

1975 Capture sites Fry Caught Felease sites

Glenora Cr. 6850 coho Holt Cr.
420 co smalts
140 trout
Glenora Cr. 25,800 coho Koksilah R.
1,090 so smolts
36% trout

Glenora Cr. 3,600 coho Cowichan R.
17% co smolts
40 trout
Meade Cr. 15,000 coho Cowichan L.
395 co smolts
260 trout
Ashournham Cr. 8,600 coho Cowichan L.
500 co smolts
75 *rout
Robertson R. 10,800 coho Cowichan L.
7135 co smolts
15 +rout
Robertson R. 300 coho Bear L.
10 co smalts
Robertson 5.C. 6,550 coho Baar L.
125 co smolts
75 trout
Rabertson S5.C. 1,500 coho Cowichan L.
25 co smolts
5 trout
Masachie Cr. &00 coho Cowichan L.
250 co smolts
35 Yrout
Mixon Cr. 23,150 coho Cowichan L.
1,550 co smolts
710 trout
Sutton Cr. 16,675 coho Cowichan L.
2,215 co smolts
650 trout
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1976

1977

- 65

(cont inued)
Unnamed Cr. 300 coho Cowichan L.
10 trout
Stoltz (Dale's) Cre. 3,900 coho Cowichan L.
180 co smolts
135 +rout
Total 141,318
130,625 coho
Catch composition: 8,240 co smolts
Duration: wunknown. 2,453 trout
Mo reports.
Capture sites Fry Ceught Release sites
Robertson 5.C. 1,700 coho Cowichan L.
35 co smolts
10 trout
Robertson S5.C. 15,500 coho Bear L.
335 co smolts
354 trout
Glenora Crs 10,400 coho Koksilah R.
435 co smolts
183 trout
Meade Cr. 25,800 coho Cowichan L.
1,031 co smolts
1,224 trout
Rivarbottom 5.C. 3,475 coho Cowichan R.
37 co smolts
18 trout
Mzade Cr. 350 coho Boar L.
4 co smolts
7 trout
MWineteen Cr. 2,800 coho Baar L.
35 co smolts
Sutton Cr. 21,263 coho Cowichan L.
1,264 co smolts
53 trout
Sutton Cr. 1,200 Bear L.
135 co smolts
12 frout
Robertson R. 21,440 coho Bear L.
868 co smolts
512 trout
Mixon Cra. 3,175 coho
20% co smolts
39 trout
Unnamad Cr. in the
Rivarbottom 450 coho Cowichan R.
15 co smolts
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Ashburnham Cr, In

Bk 51 (Watercress Cri) 235 coho Cowichan R,
18 co smolts
20 trout
Total 116,478

108,208 coho
Catch composition: 4,428 co smolts
3,840 frout

Duration: June 6 - August 10, 1977,

(1977 was a very dry summer that followed & winter of exceptional Iy
| ight precipitation.)

1978 Capfura sitaes Fry Caught Release site
Rotary Park 5.C,. 4,110 coho Cowlchan R,

85 stealhead
46 co smolts

Major Jimmy's 5lough 500 coho Cowlichan R,
Maada Cr, 5,990 coho Cowlchan L.
99 co smolts
3 trout
Mixon Cr, 10,180 coho Cowlchan L,
72 co smolts
3 Trout
Glenora Cr, 8,000 coho Koksilah R,
BB co smolts
Robertson 5,C, 3,650 coho Baar L,
3 co smolts
1 trout
Ashburnham Cr, 1,700 coho Cowlichan L,
13 co smolts
Robartson R, 6,376 coho Bear L,
11 co smolts
Sutton Cr, 5,100 coho Bear L,

80 co smolts
7,446 unknown

Total (Cowlichan Band CEDP) 53,555
45,606 coho
Catch composition: 415 co smolts
85 steelhead
4 frout
7,446 unknown

Duration: June 20 - August 31, 1978,

1979 Capture sites Fry Caught Reolease sites
Mixon Cr, 17,140 coho Cowlichan L.

78 co smolts
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3 trout
Sutton Cr, 2,800 coho Cow ichan L.
Mazde Cr, 12,233 coho Cowlichan L,
69 co smolts
Wardroper Cr, 530 coho Cowichan L,
Morrie {(Mtn, Rd,) Cr, 450 coho Koksilah R,
Glanora Cr, 300 coho Koksllah R,
Bible Camp 5.C. 4,169 coho Cowichan R,
1,900 chum
110 chinocok
Total (Cowlichan Band 61,719
CEDP) 57,393 coho
1,900 chum
Catch composition: 223 co smolts
2200 chinook
3 trout

Duration: June 25 = July 3, 1979,

1980 Total (Cowichan Band CEDP) 35,000 fry

1981 Total (Cowlchan Band CEDP) 10,434 fry (6,000 |lost due to power fallure),

1962 2,000 fry salvaged from Cowlchan side channels and released to the
river, Cowichan Band CEDP captured 34,022 fry,

1983 497,336 fry were salvaged from mainstem side channels of the Cowichan
mainstem and flood pools along the Lower Cowichan and released to the
main river by B employeas hired under an (FEBAP) employment program,

The summer of 1983 was relatively wat, Fry salvage was not required
in Cowichan Lake ftributeries such as Meade, Sutton and Robertson,
Total 497,336
160,979 coho
333,308 chum
3,049 co smolts
Duration: May 2 - Juns 17, 1983,
Cowlchan Band CEDP 26,280 fry
capturad 17,973 coho
8,157 smolts
148 co smalts
2 trout
1984 Cowichan Band CEDP captured 111,931 coho fry (B6% from Cowichan, 14% from Koksilah),
1985 150,000 fry salvaged by volunteers from Meade, Sutton, and Falrservice creeks and

Robeartson River and Sidechannel, Release sites: 10,000 to Beaver Creek; 10,000 to
Cowichan Lake; 40,000 to Mesachle Lake; and 90,000 to

Beaver Lake, Although 1985 was an extremely dry summer, salvage activ-

ities wara terminated eariy due to unresoclved internal DFD and provin=

cial Fisherles concerns about fry transfer above barriers within the basin,

I
Cowlichan Band CEDP 78,763 fry I 76,149 coho

SRR 2,588 chum
& trout




Appendix 6: Fry Salvage Field Report

M R T

FRY SALVAGE FIELD REPORT

Date: |Year |Month| Day | Time
Capture Site: Species | Code |Mumber Caught
Stream Name: Coho co
Ch Inook CH
Temperature:
Chum (b |
Location
Comments: Ra I nbow RE
Cutthroat H
Other
T A I e S e
Release Site: Species | Code |NMumber Released
Stream Namo: Coho Cco
Ch Inook CH
Temperature:
Chum M
Location
Comments: Ra inbow RB
Cutthroat| CT
Other
s
Labour Costs:
# hours TOTAL (HRS)
Nmber of People % |Number of Hours =
Hamea:
T O e e T e g e i P AT I
Expenses:
mi laage:
aqu i pment:
other:
T T S e T T S A R T ST T
General Comments:






