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JOULLY VARDEN CULTURE IN BRITISH COLUMBIA

Peter Brown
B.C. Mintstry of Environment
Fisheries Branch
Kootenay Trout Hatchery
Wardner, B.C.
vog 238

Abstract

feclining populations of Dolly Varden char (bull frout) have caused
fisheries managers concern in British Columbia. One of the majer efforis
at restoring these populations has been seen in hatchery production of
Juveniles, even though knowledge of cultural technigues for this speciss
has been exiremely Vimiied.

Yarious aspects of Dolly Varden culture at Kootenay Trout Haichery are
; described, and inciude incubation, 1initial rearing, pond culture and
'1‘§raa§§e?ta§i§ﬁ,

introduction

Deciining populations of Oolly Varden char {bull trout) have been a
sgurce of concern for fFisheries managers 4n British Columbia. The
declines have Dbeen caused by overharvesting, opoaching and dam
construction blocking access to spawning areas.

One of the concelved methods of restoring these populations was hatchery
production of Juveniles, even though knowledge of cuitural technigues For
this specles was exitremely limited. The information that was found was
not encouraging. This was exemplified by a2 note from Bernie Kepshire
{Ataska) to Hugh Sparrow (B.C.), that read, "These critters do not seem



to like 1ife... They sure 1ike the boitom as you said; maybe we should
rename them ‘cottid char' or ‘sucker char'.® And indeed they do perform
differently in many aspects of their biology %o other salmonids.

This talk will give you some information about what we have done and will
conclude with what we feel are some accepiable methods of culturing
nolides. fRemember, however, that each hatchery, and indeed different
stocks of 1this species, may reguire slightly different technigues to
achieve some measure of success.

Gur initial attempts in 1977-78, 1978-79 and 1980-87 were reiatively
Timited, with only indicative testing being dope. Very little conclusive
information was gained, though many avenues were explorsd.

In 1981-82, emphasis was placed on getting qualitative resulis.
Experiments were carried out on the effect of water temperature during
incubation, as well as the testing of four dists.

; Eat§§82aasﬁkwe tested adult males to itry to determine the causes for the
“Goss of rﬁﬁ%%ess during holding, the use of substrates during Incubation
and their é%%ec%s on growth for three months after initial feeding, as
well as four diets.

In 1983-84, we felt relatively confident in the resulis of much of our
work, and further experiments consisted only of tests io determine the
effects various substrates on incubation and subsequent growth of fry.

Tt should be noted here that, %o a great degree, the philosophy behind
the testing was not necessarily to find the ultimate methods of ralsing
these fish, but to find the best methods, within reason, to suit our
existing hatchery structure {i.e. trying to fi1 the fish to the facility).

From our sxperimentation and experience we have Tound the f&%%ew%ag’%s be

worthwhile methods for culturing Dolly varden at the Epotenay Trout
Hatchary: ‘
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Aguit Capture

This has been done successfully by angling, dip-nelting and
electroshocking. The fish should be treated fairly gently, to
avoild undue sirssses. These technigues are similar to those
gther trout and char specles,

Adylt Holgin

The fish shouid be held in conditions resembling natural spawning
areas uptil iust prior to ripening. In ocur operation, the fish
were captured 2 to 3 weeks pricr fo inittial spawning, and were
held in a portion of a spawning channel. As we noted evidence of
redd butiding taking place, the fish were then confined to 2
corner pool which had a concrete floor This discouraged further
redd bullding activities.

Hales present a problem in that, for some unknown reason, once
captured and held, they lose their desire or ability to produce

sperm. This often causes problems towards the end of the egg
cﬁé}eg%ieaS, ’

& “

fag Collections

We have used normal expression spawning technigues with good
resuits. A1l adults are anesthetized prior to spawning using
Z-Phenoxyethanol. The sgge are water hardened n an erythromyein
phosphate solution as & precautionary measure against BKD. The
eqgs are transported back to the hatchery within 24 hours of
fertilization. A 7100 ppm Wescodvne treatment i3 given upon
arrival at the hatchery.

Water tTemperature appears toc be a2 major fFacter in incubation
success. Qur best resuits have been with our ground water
supply, normally 7° - 8°C, which 1s chilled 1o about 4°CT  This
temperature s maintained throughout incubation. Some  winor
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f?ﬁﬁiﬁéﬁ%eﬂss due mainly to mechanical fallures, have nol caused
serious problems. The next best incubation water supply was a
water source that simulated natural creek 1lemperatures {i.e.
declining in the fall, Jow over the winter period and increasing
in late winter). We have had reasonable success with cresk
temperatures as low as 0°C for short periods.

The use of subsirates, placed Iimmediately prior %o hatching,
results in the production of larger fry at ponding. It i35 not
ciear, however, ¥ these substrate-produced fry maintain the size
dgifference over the first three months of rearing, or 4 they are
better fry with respect to ponding in our outdoor raceways.

fearing

Nearly buttoned up alevins are placed in our indoor rearing
troughs, {4.9 m x .44 m 2 .16 m water depth), with water flows of
about 40 L/min. Temperatures during the trough rearing stage are
in the 7° - B°C range. We raise up to 35,000 fry per tirough.
This tyg@ of trough appears to be suitable for this species. We
have heg%ﬁ some negative comments about circular containers,

Fry are started out on Silvercup salmen starter to which Ys added
aggroé%m&te%y 10%, by weight, raw, pureed beef liver. This liver
1t mixed inte the Silvercup Food and then the mintyre 1ig
rescreened so that 1t can be fed through our automatic feeders.
This diet 15 given for 4 to & weeks, then we switch io 08P,
Although we are happy with this diet schedule, we feel confident
in saying that they are not the only diets that will work., When
planning diets for this specles, 1t must be remembersd that these
fish are not generaily surface feeders and therefore a food that
witl sink 95 & necessity. Palatability i3 alse a major concern

with respect to Dolly Varden diets as the fish demonsirate clear
preferences for certain flavours and texiures. i
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The fish reach about 0.5 g about three months after ponding and
are then transferred to our outdoor rearing ponds. ({14.5 m x
3.6 m x .83 m water depth}. Water temperatures can vary from 7°
- 11%C at this time. We continue to feed OMP, supplementing with
unaitered Silvercup salmon diets. Our major problems, especially
since we have overcome those encountered initially in incubation
and early fry rearing, tend %to come at this time. These take the
form of myxobacterial outbreaks, which have caused losses of up
te 204 of our fish in a week. The main cause has been a
Flexibacter, similar to cold water disease, but 2111 disease has
been involved as well. e have ireated with oxytetracyeline in
the food and externally with Hyamine 3500 and have been able io
eventually control the problems. These fish appear to be fairly
susceptible to diseases and respond stubbornly to treatments. We
try to avold water temperatures in excess of 12°C for this

species as the disease problems appear to become more acute.

The fish are reared for three to four months in these ponds prior
to release in the fall as 3 g to 4 g fish. Overall, growth
agaearsg%?& be slower with this species compared to other wild
species that we culture.

E{&ﬂs§ﬁrt&t%aﬁ and Libesration

We have encountered problems on several occasions because of the
nature of Dolly Varden to orient to the bottom. Since they
generally utilize such a small pertion of the water column,
lcading densities must be reduced sfgnificantly. Alse. 4n the
way our tank truck oxygen systems are set up, the fish can get
underneath the oxygen Jines. Even tnough the space 13 only
1-2 ¢m, 1t 1s enough room for them to lay on top of one another
to cause suffocation. Ideas for new tanks which would prevent
this from happening have been contempiated, but not yet bhuilt.
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A1Y of our stocking has been into streams which flow into large
lake systems. The fish are scatiter planted over as wide an area
as possible. Dolly Varden apparently do not move very far from
where they are released until 1t s time for them to migrate to
the Tlake system, which is wuswally at 1least one year after
stocking,

At this time we are out of Dolly Varden production at the
Kootenay Trout Hatchery as it 4s being handled by a private
contractor at another facility. Our Section is continuing io
keep 1fs hand in Dolly culture as one of our smaller hatcheries
has a rearing project underway.

I would like to leave you with some targets for production which
you can shoot for 1f you decide to get ints rearing Dollies.
Those figures noted as ‘attained’ have been, with the percentage
Figure indicating the survival of the entire vear class of 2q4us
or fish {about 350,000}, and not just successful egxperimental

;f"} Tots.

o
1. @Gresh egg to ‘swim-up' fry - 93% survival {attained)
2. Swim-up’ fry to 0.5 g « 55% survival {attained)
3. 0.5 g to release (3-4 g) - 95% survival {not yet attained)

Although the possibilities for success with Bolly VYarden looksed
bleak a few years ago, it has been demonstrated *o be a
culturable species provided we can accommodate 4ts requirements.

*This is the stage at which we transfer the fish from the indoor
troughs to the sutdoor raceways.
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ELECTROPHORETIC VARIATION WITHIN AND BETWEEN POPULATIONS
OF BULL TROUT IN THD UPPER CDLUMBIA RIVER DRAINAGL

R.F. Leary
Department of Zoology
University of Montana

Bizsoula, Honitana
549812

Abstract

The total amount of genetic wariation in a species consists of both
genetic differences between individuals within populatiens and genetic
differences bet&eeﬁ ponylations, Elecirophoretic analysis of ihe
products of 43 protein Toct in samples from Ffive populations of bull
trout (3alivelinus confluentis) in the upper Columbia River drainage
indicates that these populations contain relatively low amounis of

. genelic variation; average expected heterozygesity ranges from 0.0 %o 3.6

percent (mean = 2.3} and the proportion of polymorphic lecl ranges from

. 0.00 to ﬁ§2 11 {mean = 0.08). A substantial percentage (26.4} of the

total amount of genetic variation detected s due %o genetic differences
ﬁeiweeﬁﬂgqguiaiians, Preservation of the genetic resource represented by

the bull trout, therefore, will require the continued existence of many
popuiations.

tiectrophoretic data indicate that the bull irout, arctic char
(5. a?é?aas}s brook trout (8. fontinalis), and lake irout (S. namavcush)
are all genetically very distinct. The bull trout and arctic char are
the two most similar taxa. The amount of genetic divergence belwsen the
Brook trout and the Jake trout and between these fishes and the bull
trout and arctic char 1s about twice as great as the amount of genetic
divergence between the bull trout and arciic char.

Mo paper submitted.
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MANAGEMENT PLAN FOR BULL TROUT
IN ALBERTA

Leon Carl
Alberta Depariment of Energy and Natural Resources
Fisheries Branch
9945 . 0B Street
Fdmonton, Alberta
T5K 205

Abstract

8ull trout populations have been severely reduced in many waltersheds of
the fastern Slopes area of Alberta. The report 3Status of the ¥Fish and
Wild1ife Resources in Alherta {1984) has indicated general problems with
hull trout production. This report focuses in detall on the bull trout

"management problems of angling vulnerability, unproductive and Vimited

nabitat, and habitat alteration. Bull trout are taken only oy sport
fishing and species management is difficult since many angliers group it

 with sther»sgeaﬁes as "trout®. Listed below are management objectives
«and ?egammégdéiﬁﬂas which will be ‘Amplemented to improve bull trout

populations in Alberta.

A. Hancemen:t Oblectives

1. Protect bull trout from extinction and maintain bull trout
sopulations by natural reproduction and maintenance of habitat.

2. Rehabilitate populations of bull trout which have declined below
full production.

3. Increase information on the biclogical and habitat reguirements
of the bull irout.

&, pevelop an information/education program io help anglers to
identify putl trout and to ynderstand their unigue
characteristics for better compliance with fishing regulations.
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Hanagement Recommendations

b
H

pevelop fFishery regulations to protect buil iroul stocks during
spawning and rearing and regulate fishing in line with the
production surplus.

2. Develop and implement a field enforcement program 1o encourage
anglers to comply with the fishing regulations.

3. Develop an inventory on bull trout teo dentify distribulion,
spawning and rearing habitat, population structure and migration
routes,

4, Bevelop a program to increase information on the biological
characteristics of the bhull trout, 1ts habitat reguirements, and
techniaues of cuituring.

5. Develop a rehabilitation program based on an assessment of the
status of current ponuiations.

&. Honitor the sport fishery %o assess the uttiization and demand
for bull trout.
pevelop management strategies for individual stocks of bull trout.

8, Implement a pubiic relations program to help anglers identify
@ui} trout and to expliain management strategies.

T

Introduction

1.1 Llassification

The bull trout (3Salvelinus confluentis), a salmonid Fish known as
a char, is native o the river sysitems of western Alberta. Other
char species in Alberiz include Jake trout {3. namaycush) and
brook trout (8. fontinalis). Untdl recently the bull trout was

grouped in the same species as the Delly Varden (3. maima)
however, separating the {wo was proposed recently. At present
the American Fisheries Society recognizes the twe fish as
dictinct species. Generally, the bull trout s the iniand form
&éﬁ the one found in Alberta, while the Dolly ?ardeﬁ$ is the
seagoing species. 5



1.2 Bistribution and Humbers

Bull trout are distribuited o most Fastern Slopes river systams
and in many of these systems are the only native char species. &
review of comparisons with early records indicates the present
range of the bull itrout has decreased compared with 1is former
range. Early records show  bull froul were present in many
foothills streams and in pratrie and parkland areas Dbefore
settlers arrived. e guantitative information  on early
distribution is avalilable. The report Status of the Fish and
Wild1ife Resource in Alberta {1984 ‘indicates that bull trout
nroduction has been reduced and should be increased through
management and enhancement measures.

Hangement requirements inferred From the present distribulion may
be distoried because most populations %eéag.afe restricted to the
western foothillis and inaccessible cold water mouniain areas.
Although bull trout aopear to prefer colder water tThey may
inhabit  these areas becauss of habitat deterioration and
gver-fishing in more accessible waters, rather than out of 2
b%@éagé%;é necessity. Given the long 1ife span and large size
which 5§§§ trout can reach, past numbers were probably greater
and the total weight of fish was probably comparable to other
trout species. At present the species s not endangered, but it
is becoming severely reduced in numbers in many watersheds.

Most bull trout populations south of the Bow River and those
north of the Bow River, where there 135 vehicular access, are
over-fished. Popuiations in remote sireams north of the Bow
River and in the larger, northern rivers, although depressed in
numbers, appear 1o be more abupdant than in southern rivers.
Pinto Lake has the only Tlarge lake-dwelling population known
cutside the HNatlonal Parks, Some lakes (A La Peche, Mystery,
%as§§§"§?§née Cache and Abraham) have small, stakle populations.
Bull trout are occasionally caught by anglers %ﬁt&%?%?ﬁ? other
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Takes %ﬁar& there are very small pepulations present.  Small,
naturally reproducing pepulations of bull frout are currently
protected from habitat loss and fishing in the Horth Bhost,
Siffleur and Wnhitegoat Wilderness Areas where natural resource
use and fishing are not permitted.

Biology of Bull Trout

2.1

Diet
Bull trout are the only stream dwelling char in Alberta that can
grow to a darge size {(up to B kg). incompiete Biclogical

information 35 available on bull trout in Alberta or elsewhere
and only a rough sketch of their habitat, biclogical reguirements
and productivity %s known. Adults apparently inhabil streams,
large rivers and Tlakes where they feed mainly on mountain
whitefish (Prosopium willlamsoni) or wminnows, 3f avaiiable.
Where whitefish ‘are rare or absent Juveniles and adult

: populations feed on stream insects,

2.2

L
Eh

@
Sgawniﬁg}

Adults enter spawning streams in late July or August and spawn in
September in small headwater streams which usually have a large
spring or ground water input. First S§awa%§§ appears fo occyur at

five to six years of age., The female digs a2 nest or redd and

after depositing her eggs covers it with gravel. The large size
of the bull trout means the female will bury her eggs deeper and
in larger gravel in midsiream compared to smaller itrout which can
not move large gravel. This increases the chance of survival for
the eggs in fast-flowing streams where spring flooding may scour
cut small gravel on the river bottom or where Tow flows in winter
may leave redds, dug along the siream margin, stranded. The
number of eggs each female produces 15 low or similar to e%%&?
char of comparable size. Optimum egg ‘ncubation temperature




2.3

2.4

appears to be 4°C, which is cooler than for other char or trout
1n Alberta. In some locations Jjuveniles inhabit their natal
stream for up to five vyears before moving downstream to larger
rivers and lakes. Bull trout nursery streams appear to be rare;
anly a few have been identified. Other types of spawning habifat
may be used by bull trout, however these areas have not Deen
identified to date.

Growth of Bull Trout

The bull itrout is a long-lived Fish [106-20 vyears) which grows
slowly as a Juvenile because of the cold water femperature and
Tow productivity of ithe pursery sireams. Growih rates recorded

in the Shesp and Elbow Rivers varied From 75 mm per year for
young of the year to 35 mm per year for fish aged five. Growth
3%@?GV%E. after the bull trput begins feeding on Fish and s
generally greater than for cohabiting rainbow trout.

Production of Bull Trout

The _guii trout 1s easily over-fished because 1t Tives in low
gra@é%%%¥ﬁ%§ areas wWwhere food s scarce and the Fish will readily
také3%e§% fishing lures. Full production Tevels are difficult fo
estimate since bull trout are easily over-fished even before an
area s opened to vehicular access. HMost popuiations are not at
maximum  production. In Elk Creek, Alberta a 1970 survey
indicated there were 83 bull trout per kilomeire of stream, while
in 7980 a survey indicated there were only 13 bull frout per
kilometire of siream.

the bull trout Y5 the char best adapited to cold, unproductive,
fast flowing streams. Ifs Toss would not be compensated by the
stocking of other trout or char which are not adapted as well to
the cold, unstable habitat. Other species could not maintain the
tame numbers or welght as bull trout and anglers would lsie the
opportunity to caich fFish in these kinds of habltat. A net loss



to the Fishery would occur if the hull trout i3 not managed in
1ine with its production capabilities.

Three biological constraints T4mit bull trout production.
® . Low habitat production capability
2. a2y late maturity
by lLow egg production
3. Angling vulnerabiiity, particylarly during spawning

8417 Trout Habitat
The bull trout has unigue siream habitat reguirements. These includs

unstable, cold and unproductive Fastern Slope streams. Such streams
are vulperable to habitat degradation, erosion, occasional floocding
and low winter flows. Adults generally spawn in small streams fed by
ground water. Ground water streams are rare in Alberta and make
nopulation rehabiiitation effarts difficult because spawning habitat
- may be ancther Timiting factor in achieving high production. The
Taévaﬁtages to the bull trout of this type of spawning siream include
warmer uﬁater water t@mgera%arese stable winter flows, low sediment
Tpads aﬁﬁ lack of winter anchor ice compared to other small streams
in the fastern Siopes. Juvenile bull trout inhabit these streams for
the same reasons.

Adult habitat includes most Eastern Slope streams and rivers, and 3
few lakes. Adult bull trout require targe deep peols in these
streams and rivers 1o ensure good winter survival. Wountain

whitefish are often present in these pools and provide an abundant
prey for the bull trout.

fishery for Bull Troul
gull trout are currently taken only by sport fishing and éagg%g
approximately 7% of the provincial trout catch. The demand on the




fish resources 1S increasing steadily as reflected by the annual
increase  in the angliing ticense sales. Concomitant with this
increasing demand for recreational fishing, bull trout popuiations
have decreased, some at a rapid rate. The bull troul s very popular
with some anglers becauss in some rivers 1t reaches 2 large size and
provides a guality fishing experience few other species can provide,
Anglers enjoy keeping this Fish for the amount of good quality meatl
it provides. Bull troul species management s difficult since a
large number of anglers who take bull trout tend to group 1t together
with other species as "trout™ and do not differentiate buil tirout
from other trout species in terms of bag Timits.

issues and Concerns

5.1 Gver-fishing

The bull trout s highily vulnerable to angiing and s ogver-Fished

in many areas. In the early fall, large adults spawn in small
tributaries and are easliy caught with hook and line. In some
areégg anglers have over-harvested bull trout populations Tong
before road access became avallable, Efasy accsss 1o much of the
existing habitat and heavy Fishing pressure severely constrains
the opportunity to rehabilitate this species.

5.2 Spawning and Rearing Habitat Maintenance
Because of a lack of infermation, Bull frout habitat is not well
understood and 15 very d3FFicult to identify, particularly where

populations have been severely reduced and a3 major spawning run

does not exist o indicate preferred spawning areas.

The small size of bull trout spawning and jJuvenile nursery
streams makes them extremely sensitive to water extraction and
siitation caused by mining, Togging, selsmic activity, and road
and culverl construction.
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. There %s?ggssréﬁug shoricoming in knowledge of population structure,
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The small size, unigue nature and the apparent Timited number of
spawning and nursery streams reguires that they be maintained in
as productive 2 conditlon as possibie.

5.3 Hatchery Hearin

Bull trout eggs incubate at coonler temperalures than ather trout,

making common  incubation  In hatchertes with  other  species

difFicult and requiring special equipment and procedurss.

AfFter bull frout begin to fesd they remaln on the bottom of the
rearing tank. This makes fesding and disease coniroel (giil
infections) wmore diFficult than with other frout and char.
Expertise in  hatchery methods 15 slight and s 3131 being
developed, principaily in British Columbia. Sufficient eggs may
be difficult 1o obtain because most accessibie stocks in Alberta
are depressed and cannot be used as an egy sunply.

bata Gaps

pfﬁdﬁﬁi%@%l capability, biology, spawning and rearing habitat and
gcology. .

Angier catches and demand for this species i3 unknown.

8u11 Trout Management

7.1 Present Management Progranm

8ag 1imit reguiations for bull trout have been reduced so that
only two may be taken in a day and two kept in possession. Known
spawning and Juvenlle rearing sireams are permanently closed io
fishing. Those closed include all tributaries of the Clearwater
River upsiream of Peppers Creek, the headwaters of the Blackstons
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&%ve?; §UQ§9§? Creek, FEunice Cresk, an unnamed stream Iribuiary
to the Brazeau River, and Pintoe Creek, tributary to Horth Burni
Timber {reek.

Hanagement Oblectives

1. pProtect bull trout from extinction and maintain bull trout
populations by nmatural reproduction and maintenance of habitat.

2. BRehabilitate populations of bull trout which have declined Delow
full production.

3. Increase informaticn on the biological and habitat reguirements
gf the bull trout.

4, Develop information/education program to help anglers io identify
hyll trout and to understand thelr unigue characteristics, for
better compliance with Fishing regulations.

c e

ﬁééagement Rgcsm@eﬁéatiﬁﬁg

. %éz

1. &e%e%oa:%ﬁsh%ry reguiations to protect bull trout stocks during
spawning and rearing and regulate Fishing in Tine with the
oroduction surpius. “

2. Gevelop and é%g?emen% a field enforcement oprogram io encourags
anglers o comply with the fishing regulations.

3. Develop an inventory on bull ifrout to ddentify distribution,
spawning aﬁé rearing habitat, population structure and migration
routes.

4, Develop & program fo increase informatisn on the biological
characteristics of the bull trout, 1is habitat reguirements, and
technigues of culturing,

5. Develop a rehabilitation program based on an assessment of the
status of current pepulations. ;
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HMonltor the sport fishery to assess the utilization and demand
for bull trout.

Develop management strategies for individual stocks of bull trout.

Implement a public relations program to help anglers identify

bull trout and to explain management strategies.

PR N



