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Abstract:

The mountain whitefish (Coregoms williamsoni) is one of the most abundant cold water game fish in
Montana. Ft is associated with several species of trout in the three major drainages: Columbia,
Missouri and Saskatchewan. Although it is gamy and has palatable flesh, it has been little utilized by
fishermen. The most intensive fishery on this species occurs in the winter when trout fishing is
prohibited. A study was conducted from July 1952-to March 1954 to obtain information on
distribution, abundance, effective methods of capture and methods of utilization including preparation,
cooking and smoking. Illustrations are included to supplement descriptions of techniques.

This whitefish is found in most of the cold waters that drain the western half of the state. It is most
abundant in the larger rivers and lower portions of primary tributaries but also occurs less commonly in
secondary "tributaries and "headwater streams. A fly rod was useful for taking whitefish during the
summer but a cane pole was more satisfactory during the winter. Whitefish are taken on live bait
during all seasons and oh artificial flies during the summer. Effective live baits were Plecbptefa
nymphs, maggots, earthworms and grasshoppers. Artificial flies tied on small hooks were most
effective, The color or pattern of the fly was found to be of minor importance. Experiments were
conducted to test the palatability of whitefish as compared to trout. The white-fish were rated favorably
but trout were rated higher in some categories. Three types of units were found to be satisfactory for
smoking whitefish and smoking methods are given. The information obtained in this study will"be
made available to the fishing public in order to encourage greater utilization of this game fish.
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ABSTRACT

The mountain whitefish (Coregonus Wllllamsonl) is one of the most
abundant cold water game fish in Montana. It is associated with several
species of trout in the three major drainages: Columbia, Missouri and .
Saskatchewan. Although it is gamy and has palatable flesh, it has been
 Llittle utilized by fishermen. The most intensive fishery on this species
occurs in the winter when trout fishing is prohibited. A study wass con-
ducted from July 1952 to March 195L to obtain information on dlstrlbutlon,
abundance ; effective methods of capture and methods of utilization in=-
cluding preparation, cooking and smoking. Illustrations are included to
supplement descrlptlons of technlq_ueso

" This whitefish is found in most of the cold waters that drain the
western half of the state. It is most abundant in the larger rivers and
lower portlons of primary tributaries but also occurs less commonly in
secondary tributaries and headwater streams. A fly rod was useful for
taking whitefish during the summer but a cane pole was more satisfactory
during the winter. Whitefish are taken on live bait during all seasons
and on artificial flies during ‘the summer. Effective live baits were
Plecoptera nymphs, maggots, earthworms and grasshoppers. Artificial
flies tied on small hooks were most effective. The color or patbtern of
the” fly was Found to be of minor importance. Experiments were conducted
0 test the palatability of whitefish as compared to trout. The white-
fish weré rated Ffavorably but trout were rated higher in some categories.
Three types of units were found to be satisfactory for smoking whitefish
and 'smoking methods are given. The information obtained in this study
will be made available to the fishing public in order to sncoursge
greater ubilization of this game fish.
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INTRODUCTION

The range of the mountain whitefish (Coregomus williamsoni) ineludss

ﬁl_lg cold water streams and lakes on both sides of the Continental Divide

from'll‘laska'- southward to the headwaters of the Colorado River, In Monbana
this vhitefish is nabive in all three major drainages: Columbia, Missowri
- and _‘Saska‘l_&-qhewaxin Other game fish native in these waters arve the cub-

throat' trout (Salmo clarkii} in all drainages, the American grayling

. Ehymallus signifer) in the headwaters of ‘the Missouri drainage and the _

dolly varden (Sszlvelinus malma} in the Columbia drainage. Tntroductions

1

" of rainbow brout (Salmo gairdneri),. brown trout (Saimo truitta) and eastern

brook trout {fSaivé]inus fontinalis) have been made in most cold waters.

@Co];_ca,nee_.\(f'ﬁncprrhyﬁé:hﬁs nerks Ketnerlyi}, lake trout (Cristivomey namsy-

cush) and lake.whitefish.(Covegbnus ¢lupeaformis). have also been inbro-

- duced inbo a Pow lakes conbainilig momtbain whitefish and other native
species. OCompetition from "@h@éé Téxcrbi@s, fiéhing pressure and conditions
resulting from agricaltural and industrial developments have greatly re-
duced the {i_‘:‘i.'s‘tsribution and abundance of the cutbhroat trout, dolly varden
and American grayling. The ﬁounﬁain whiteish has been suscessful in
coping with tlizées echanges and is probably the most abundawt cold water
game fish in Wonbtena at the present tlms.

Klthough the mountein whitefish is gamy aﬁd has palabeble flesh, it
‘has been 1ittle utilized by most Monbana fishermen who are pﬁmarily
interested in troub: I;nad'equ;amté ﬁtilization of this whitefish has &liso

besn reported in Califoimia (DLl and Shapavalov, 1939}, in Ubsh (Sigler,
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1951) and in Wyoming (Simen , 1946 and Eiserman, 1951). ~There is a grow-
ing 'ini_;ergst in the mountain whitefish as a gamé and food fish in M;)ntana
(Brown, 1952). This is evidenced by, a steady increase iﬁ the number of
f._'iéhemen participating in the winter f:‘i.shez;'yo Winter fishing is primar-
ily for mounta:.i-.n whitefish since regulations prohibit trout f:‘i.shing; ex-
cept in a few streams where a daily limit may include one trout.

Because trout are still abundant enough to furnish gqod fishing, the
mountain wﬁi‘befiéh is often r.eim:med to the water or otherwise discarded,
The_ inadequate harvest of this speéies has given it an advanbtage in
_compe'b:.tlon with trout. RLaakso (1951) reported some food compe’o:.t:.on
between moun'baln whitefish and trout.

The present study was undertaken to encourage greater utilization of
this fish by providing fishermen with information en: distribution and -
a}?un&ance_, effective methods of capture land methods of preparation in-
cluding skimming, filleting, smoking and cooking. In addition, an experi-
ment was conducted ‘testing the palatablllty of mountain whitefish as com=
pared to trout.

) NMgst Montana fishermen .can"r'eadily identify the mountain whitefish
but some do' not recognize this' fish, It is éloseiy related to the troub
"piut it is not.likely to be confused with this group., It is usually mis-

;‘n_'.dghtifiéc_i_aé_ an American grayling (Thymallus signifer) or the common

sucker (Catostomus. SDo ) Tt may also be confused .w:'i.th' the lake whitefish

(Coregonus clupeaformis),. Columbia river chub (Mylocheilus c:aurim:.s) or

the squawfish (Pbychocheilus oregonensis). The mounbain whitefish can be
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distinguished by the vfollov'aing characteristics: adipose fin, dorsal fin -
11 to 1L rays, a single fold of sk:r_n in the nostril, upper jaw projecting
"bey_ond the lower, the maxillary not reaching beyond a vertical line drawn
from the anterior margin of the eye (Fig, 1). | |
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DISTRIBUTION AND ABUNDANCE
Information on the distribution and sbundence of mountain whitefish
j.r_;‘_Mgpﬁgpa was, obbained from fisheries biologists, game wardens and
fishermen. This fish is found in most of the cold water streams and
lakes that drain the western half of the state. It is most abundent in
J'c‘he larger rivers and t'hé lower portions of primary tribubaries but is
- found less commonly in many of the sécondary tributaries and headwater
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streams:  The distribution and abundance  of this fish in the various

' waters of Montana is shown in Figure 2.

Missouri Dré:‘inage

The mountaiﬁ ;vvhi'bei‘ish is common in the Missouri River between Three
Forks and Toston, abundant between Toston and Great Falls and has been
reported as far downstream as the mouth of the Marias River. It is |
gomoﬂ in the Missouri River reservo‘irs above Great Falls aand is also
found in many tributaries of the Missouri.

The Yellowstone River is well known for the mountain whitefish it
ﬁfoduges_’bgtween Gardiner and Columbus. The 195‘0.creel census shows an
average catch of about four fish per hour in this area. This whitefish
is taken as far downstream as Laurel and occurs in the following tribu-
taries: Clark Fork, Stillwater, Sweebgrass, Boulder and Shields. It is
1ittle utilized in these streams except the Clark Fork.

Cteel census records show thab whitefish are taken from the Mussel<
shell River above Harlowton and from -the Ju&:‘i.th River above the Spring

‘Creek tributary. .

This fish is common in other Missouri River tributaries as follows:

'I Mérias River, Teton River, Belt Creek, Sun River, Smith River and.Dear-
born River but is little utilized in these streams. It is also common in
the Gallatin River and its two main branches. Considersble numbers are
present in the Madison River and its reservoirs. Mowntain whitefish were
:_:‘Tn%roa',t:zced into C1iff Lake and have become very mumerous. ' Abundant ;;opu-

lations are present in the Jefferson River and the fish is common in the
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Big Hole, Ruby and Beaverhead tribtutaries.

Saskatcﬁewan Drainage
The St. Mary's River also contains mountain whitefish but only about
?O niiies of ﬁhe stréam occurs within the state. Fishing pressure is very
1light on this stream. . |

. {
Columbia Drainage ‘

 The Kootenai River and its tributaries support moderate populations

of whitefish but fishing pressure is negligible. This fish is common in
the Clark Fork River above Drummond and abundant from there to the _I'&’aho—
lﬁ@on:té.na ‘border. Tt is also found in all primary tributaries. It is
éomzpcn in the Thompson River and Thompson Lakes but ié little utilized in
these waters. It is present throughout the Flathead drainage but is most
common in the Flathead River and Flathead Lake. The whitefish is abundant
" in the Bitterroot River and the Blackfoot River and is common in Rock
(}ret—_:-k.. These three streams rece,:‘i.;e most of the whitefishing préssure in

that area.

METHODS OF GAPTURE
_Information on effective methods of catching mountain whitefish was
obtained by interviewing L1l fishermen. 4 total of 276 interviews were
made during the winter while fishermen were engaged in whitefishing. .
Oniy three fishermen, of -more tha'n, 100 interviewed, were actually at~
fempting fo catch this ‘species during the sumer. Mounbain whitefish

were taken by several of the trout fishermen inte:"viewedA but were usually
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returned or otherwise discarded.

More than 300 hours were spent experimenting with various methods of .

<" taking whitefish by angling. The tackle and techniques employed were

patterried after those used by successful fishermen. The following tackle
and 'Eechniques are recommended because they were found to be most
effective. However, the writer does not wish to imply that other methods ,

are not successful.

Recommended Whitefiéh Tackle

A fly rod or spinning red'.is satisfactory for stream fishing when
the air ‘bempera:ﬁure' is above freezing but at Tower ‘t'émpera’oﬁres ice forms
in the guides and casbing be‘cox_ués difficult. Ab such times sectional or
one-piece cane poles are more sabisfactory. These ave available in
Iengths up 'i_b'o .abdut' 20 feet. Ordinarily the pole_‘selec-’c,ed 'shqu'ld be the
maximum length that can be cénvenierﬂ;iy handled, This permits the fisher-.
man to veach bebter fishing areas without wading into deep water. "Secu
tional poles are lighter and more limber than the one-piece poles and
- have the adw;azitage of ‘be:.ng easily transported.

The cane pole. is equipped with a series of guides one-half inch or
“larger in diameter (Fig. 3). These guides do not £i1l with fce., IP large
guides camot be purchased they can be made from any 1ight weight stiff
wire. An 'iz“.'ne@ens'ive single action reel taped to the base of the pole
'p:_novide‘s" for the ‘shﬁ_di;age, of line, & 'v'vo‘od'eﬁ bracket (Fig. L) is a satise

f‘éd'l;,bi-y substitute f‘ér the reel. |
Nylon leader rha@eriallis %I_xe most satisfactory lire for winter use.

i
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3. Large guide used on cane pole.

Tl

Line-storage bracket on cane pole

viVNNn
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It‘- does not ébsorb water like braided line and therefore does not "ice~
up" so easily. It is often necessary to lift whitefish over the edge of
shelf ice so 'b_he line should have a minimum breaking strength of about '
eight pounds. ' The use of nylon monofilament line eliminates the need for
a leader, '
Number iO or 12 short-shanked hooks are most effective. Whitefﬁ.éh

are 6ccasibnally taken on larger hooks and rareiy on spoons or plugs but

meny strikes will be missed if large hooks are employed. A hook is tied

to_ the‘_énd of the line and a number five or seven splib-shot sinker is
clampgc_i on thg line approximately six inches above the hook. If a second
hook ~is_ used it is attacﬁed to a dropiner loop 6 to 12 inches above the
sinker. | '

A small cork or plastic float (one inch or less in'éianietefj is
attached to the line above’ the other tackle.. By regulating the position
of the float the hooks can be kept elose to ’phé stream bottom without
snagging on rocks and deﬁf:fs'a Whitefish often strike so gently that it
is not noticed, especially if there is some slack in the line. A small
sensitive float will aid in recognizing these light strikes. .

Félshing 'thi'ough the ice requires somewhat different equipment. A
long cane pole is .obviously ‘ﬁnsatisfact.ory, Iiny short stiff rod or sbtick
will serve the purposé but 'a. fly rod tippet moun_iged in a qudén handle
will furnish the most sport. Extra line is .st.oréd on a resl or wooden
bracket secured to the handle. The line and tackle used on these rods is
the ‘same as that recomendéd i‘;)r cane poles. A portable shack may be

used for shelter where fishing is confined to lakes. A shack can be left
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on the ice 'Ehroughcut the season and can easily be moved 'bo'desired fish=-
ing sites. ‘ ’.
Whifefish Baits

~ Several kinds of bait are ‘effective in taking whitefish. The . type
of bait used will depend upon availability and pérsonal preference, ILive
ba:_'.'bs are employed throughout the year but the typeAvaries' seasonally.
Artificial flies are effective during the émmner but are not' recomended
for winter use. The size of the bait is imﬁortant since the whitefish
has. a small mouth.
Live _’k_)_g_:}i: Tmature aquatic insects are among the most effective Whité—
fish baits known. These organisms are common in riffle areas of most
cold clear streams where thej cling to the underside of rocks. They can
be secured throughout the year but are most numerous and of suitable size
for bait in the winter and early spring. Many of these insects emerge
" during the late spring and summer and comsequently will be less abundant
following that period. They a‘re most easily collected from rubble-strewn
rl-iffies covered by 6 to 18 inches of water.

A collecting device, made by nailing a section of window screen to
two wooden handles, is held againStA the stream bottom at right angles to
the current and rocks arve overturned up’strea;m (Fige. 6}, Orgaﬁisms are
dislodged by t%le current and washed downstream ‘:‘i.nto the screen.

.P]_.ec_opteré or stonefly numphs (Fig. S), locdl 1y called hellgramites
or scratchers, are the most preferred. These vary from mottled tan %o

dark brown or black in color and range up to two inches in length. The
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Mg. 6. Fishermen collecting bait.

lighter colored species of one inch or less in length are the most desir-
able bait.

Figure 3 shows a satisfactory method of placing the hook. The hook
is Inserted through the abdomen and thorax with the point projecting at
the base of the head. This method insures a minimum loss of bait.

Maggots (Fig. 5) are not a natural food of the whitefish but are an
effective bait. They are used extensively during the winter, especially
in areas where stonefly nymphs are not easily secured. A supply of
maggots can be cultured and stored for use during the winter season.
Meat scraps in an exposed area will attract adult blowflies which lay
their eggs on the meat. After a few days the meat is placed on a wire

rack which is suspended over a shallow tray. Before the larvae are ready



~17= .
ﬁp.pupate‘they drop into the tray. These are placed in sand or sawdust
| and stored at a temperature of 35 to hS.degrees Fahrepheit. This will
. inhibit metamorphosis. Maggots can also be eollected from the soil near
s;aughter.houses, rendering plants or similar- areas where a large amount
of decaying organic material is present.
| Maggots'are offered for sale by a number of bait dealers during the
winter season. The.priqe'is about 50 cents per can (100 to 200 maggots).
It is estimated that more tﬁan four million maggots areAsold annually in
Montana. Th;s figure is based on information received from 18 dealers
ﬁhq sell from about 100 to more than 5000 cans each year. Dealers obtain
maggoﬁs fpom local sources and from wholesale bait firms. Maggots are
_generally'éya;lablé f;pﬁ Ogtober through Februvary in most localities.
'@arﬁhworms are effective whitefish bait during the spring runoff
pe;igd: 'Nightcrawlers are too large o be.taken(readily by whitefish but
can be use@ if they are cut inbo sectioms.
- Whitefish may“be taken on‘live.grasshopperé-during the lafe summer .
The smaller sizes will be taken most readily. The hook should be
thregdédmthrough the abdomen and thorax to reduce fhe loss of bait.

Artificial flies: During the summer mountain whitefish are taken on a

vafiety éf jmitation nymphs and wet and dry flies (Fig. 5}. TFlies of
'variaus shgdes of tan, grey, brown and.green are most effective but white-
fish may be taken on flies of ahy‘color or pattern; The size of tﬁe hook
. is of more importance thén the color or paftern of the fly. Flies tied
én hooks larger thén number 10 are not rQCGmmsnded_since many strikes

’
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will be missed.
“Whlteflsh hooks" (Flg. 5) are frequently used during the w1nter
‘season. These are small snelled hooks. with chenllle, plastiec or other
material wrapped aroupd}the shank leaving the entire bend of the hdok‘
" bare. " Short hackle is sometimes used on these iurese A maggot is

~ threaded on the bare part of the hook.

Fishing Methods
_ A»typical'whitefish riffle is shown in Figure 7. The rapidly moving
water flowing over the riffle proper is indicaﬁed by the "ﬁhite-capped"
ﬁatet in tﬁe béckgrouhd Schools of whlteflsh are found throughout the
'year in the area where the fast water blends into the slowly mov1ng water
"along the shore. They are also found in pools below the riffles°

'Bait'fishing:_ The method most effective consists of casting into the

lower end of the rlffle and a110w1ng the balt to drift along the edge of

the fast water to the head of the pool. The bobbgr or float 1s,ad3usted

so that the'baited hooks drift close ﬁo the stream bottom. When -a white~
‘fish strikés, it should be allowed o pull the float beneath the surface

of the water before the hook is set.

When floating ice is present, whitefish can be taken near the stream
édgé or under the shelf ice. TWhen fishing through the iee'on.quiet back=~
waters and lakes a float will suspend the bait near the bottom and the
llihé“should be a;ternately'raised gn& lowered t0 keep the bait iﬁ motion.
“flz giégéggzl_Mbuntgin.whitéfish.f%gquentlﬁ'rise to surface insects dnring

the ‘sunmer and can be taken on dry fliés. The fly is cast upstream and
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Fig. ?= Typical whitefish riffle.

allowed to drift into the area where fish are rising. Fishermen commonly
mistake these rising whitefish for trout and attempt to take them on
large flies or lures. Mhitefish may also be taken on wet flies or imi-
tation nymphs during the summer. Wet flies are effectively fished at
various depths in the riffle area and in the pool proper while nymphs are

very effective when fished near the bottom at the foot of a riffle.

PALATABILITY
Although the mountain whitefish is a good food fish, its eating
qualities are regarded lightly by many fishermen. The reasons for this
lack of appreciation are not apparent but personal bias and methods of

cooking are undoubtedly involved. The lake whitefish, a closely related
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species, has long -been an-importapt ceﬁmercial foo& fish in the Great
Lakes: - |

) An experlment was conducted by.the Agrlcultural Experiment Station
Home‘Economice Depertpenﬁ'to determine the palatability of the mountaih
Whlteflsh Six unbiased judges (three men and three women) were selected
to serve as a panel for this experlment which was designed to make com-
parisons between mountain whitefish and trout. Four of the judges had
previous experlence in audglng foods.

a total of hS fish (22 whitefish and 23 trout) were used zn.thls
experlment. These were collected from the Madison River durlng the _
perlod of February 15, 1953 to April 18, 1953. The whitefish varied from
'906 to 1h°3.1pches in total length while the trout were 8.6 to 15.2
‘incheeo A}lufieh were_eviscerated, scaled, washed and frozen soep after
capture and were kept frozen from two to eight days before being ceoked
and served to the panel. The number ef_fiSh served at'a session varied .
from 9 to 12. Fieh prepared for each session were assigned code nurbers .
. ln,such a manner“that judges_would not assoeiete eny,certain numbers with
either group of fish; . Bach fish was cut into three sections of 'approxi-
mateiy equal length. These sections were seasoned end:panwfried_for 25
to 30 minutes in heavy iron skillets eontaining 60 grams of Grieeo° Each
judge received samples from corresponding sections of'all fish.

The score sheets (Fig. 8) prov1ded for ratings on five factors;
three of which were subdivided into de51rab111ty and 1nten51ty or -quality.
The" ratlngs ranged from one to seven. Values of four or larger repre-

sented satisfactory ratings in -those subdivisions which were concerned




Factor

_Phase 7 6. - 8- b3

l

Very . - Modera’cely Slightly Peroep-

’ ':'Iatens:rby pronounceil’ronounced pronmmedmpronounoed £ible

Slightly  Imper-

.percep't.:.ble ceptible

i Desira  Very ' HModérately Slightly Neu-

:n-[Zau

: Slightly wn
bility des:-.rable "Desirable .desirable desirable’ tral desirable Undesirable
7 Very o Moderately Slight.ly . Very . Extremely
= Qaality fime ~ Fine fime - . _coarse . Coarge . coarse " _coarse
Texture  pogira- Very | o Moderately Slightly Neu-  Slightly un-
’sﬁil:"__tz. " desirable Des:.rable _desirable desirable tral - ,_de_sirable Undesirable
Intensity Very =~ = . ‘ PIoderately Sl:l.gh'bly Percep~- Slightly Emper-
) | _ pronounced Pronounced pronounced pronounced tible _perceptible ceptible
Flavor Desira- Veéry = Moderately Slightly Heu-  Slightly
. bility . desirable Desirable desirable desirable -tral wundesirable Undesirable
Ton. _ Very - o Moderately Slightly ' Very Extremely
_‘_l‘enderness _ tender - Tender tender - tough - Tough ‘tough tough -
_ - Very S Moderately Slightiy Very Extremely
Juiciness Guantity Juley  Juiey  Juiey ~ dry Dry _ -dry dry

Fig. 8. Score sheet for rating fish in palatability experiment. -
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with aesii'abilityo ‘A high,numericél rating does not necessarily indicate
desirability for factors of inbensity, quality or quantity. As each
sample ﬁas evaluated by a judge the code number of the sample was placed -
in the.afppopriate columm on the score sheet. . ‘

Average scores were caleulated for eaﬁh group of fish (Table 1).
Analysis'of variance'tests showed that the grand averages arve signifi~
cantly different except in juiciness and in iﬁtensitj-of'aroma and flavor.
ﬁ;fAltﬁpugh the trout were rated above the whitefish in some Qategories, the
panel regarded the whitefish samples favorably since the grgnd'amerages
in all subdivisions concerned with desirability were sbove the value of
fqurof Th 511 categories there is a significant difference in réténgé_
résu}bing from vafiation in judge preferences. Examination of average
- values aésigned b& in@ividuaiijudges shows that two judges (numbers four
and six) found considerable difference'between the two groups of fish but

the other four judges found little or no difference.

UTILIZATiON )

Mbsﬁ Monﬁana anélerg prefer_ﬁhiféfiéh smoked but z number also pre- .
pare them as'thej do trout. Information on preparation of whitefish was
fébptriﬁqtéd'yy fishermen. Methéds of Eooking were developed by the Agri-

cultural gxﬁerimgnt Station Home Economics Department. Information on
smoking techniques was obtained from custom smoke house operators and
..ﬁfom fishermen who smoke their own fish. In addition, over 300 fish were
smpkgg to test small scale smoking techniques., _The-smoking units and

. methods were patterned after those commonly used.,




Table 1. Average values assigned in the palatability experiment.

. ~ Aroma - Texture - - Flavor Tenderness Juiciness
Judge Number - - ‘Tnb.. Desir. ;Qﬁéiity Desir. . TImt. Desir. L Ty
1 Whe 5.l 6.0 5.2 569 5.2 _ 5e6 601 57
: BN TP 5 T A E
5 Whe 3.6 L8 "~ L0 5.9 Lol L5 6.2 5.5
) "I?n .306 ) host i hoo ) 50,& ﬁ"g §°5 .63.1:‘_ 5°0
: . Whe 3.1 3.0 hiB b6 34 ha 5.6 5.0
3 W33 3.0 5.3 5 36 h.8 6.0 .7
}—l» Th, h—eB 247 3.9 305 hoé 3°8 l{eT has
_ _Ir, h.2 L. 5.8 6.0 5.6 6.4 6.L 5.6
g W 6.0 5,1 6.0 6.0 6.0 - 6.1 6.0 5.0 5
Toe B0 5.0 6.0 6.0 5.0 59 5.0 5.0 W
P W, b9 3.3 h6 I3 5.3 kL2 5.0 . b7
s T, b 5. L 5.3 5.0 5.6 _ 5.9 1.9
s e We- d1eB T he2 1.8 5,1 h.8 L.7 5.6 5.l -
Orand AVErages Ty, .3 1.0 5. 5.7 1.9 5.8 6 5o

Tnt.- Intensity; Desir.- Desirability; Wh.- Whitefish; Tr.- Trout.
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y _ Methods of Preparation

Methods of prepgring whitefish vary with individual preférence;
fish less than 10 inches in total 1ength.are usually scaled and pan-fried
ﬁhileiigfger specimens.are often filleted, By‘removiﬁg the skin from the
'larger‘fish, a flavor that is .objectionable to some people is eliminétedo_
.Mbunfain whitefish‘weighing one pound or more are satisfactory for baking.
Fish that are to be baked should be scaled but not skinmned.
Filleting: The steps for skinning and filleting mountain whitefish are
" shown in Figure 9°_'Fi§h that are té be filietéd should not be eviscer-
.gﬁed?_'Wiph a gharpépointed knife cut through the skin completely around
“the fish just bghipd the gill covers. Slit~the skin along the midline of
the back to the base of the tail. With a pair of pliers pull the skin
'dOﬂnmard to ﬁhe belly on each side and leave it attached. The. fillet is
ﬁémgvedfbj cutting along the backbone and down between the flesh and the
_ribs KFig, 9, step 2). 'The first cut is made approximately one-eighth
jnch from the mid-line to separate thé fillet from the fatty deposit
along the top of the vertebral.column. The only bones that are severed
are‘the dorsal ribs which project out from the vertebrac. These may be

removed by cutting a narrow strip of flesh from that part of the fillet

but it is not necessary.

Reeipes
Several recipes for cooking whitefish were developed and tested.
The fish were prepared and served to a panel of six judges. The score

sheets provided for ratings of excellent, good, fair and poor on eégh
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FIG. 9. SKINNING AND FILLETING
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recipe. MNore than 99 percent of the ratings assigned by the.panel were

excellent or good. The tested recipes are:

Pan-fried Whitefish

- 1. Dip the slightly moistened pieces of fish in a cornmeal-flour

mixture (2 T. flour, 6 T. cormmeal, 1 . salt). Fry in skillet contain-
ing moderate amount of shortening. Turn carefully several times during
‘cooking. Cook until well browned.

. 2. Dip the pieces of fish in egg-milk mixture (1 egg, 2 T. milk)
and roll in cracker crumbs. Fry as above.

Baked Stuffed Whitefish

Select fish 13
Remove head, tail, and fins.

‘Whitefish are very satisfactory for baking stuffed.
pounds or lsrger. Scale but do Hot skin,
ipe cavity with damp cloth. Sprinklé with salt, inside and out and
_stuff loosely with dress:.ng. Two oxr three ties w:Lth string will heélp
hold fish and dressing together. Plase fish on well greased shallow
roasting pan and cook at 350° F. for L5 minutes (13 1b. fish). Targer
fish and dressing. will require about an additional 10 minutes per pound.

', Sage Dressing

“This sage dressing is very pleasing with Whitefish and adds to its
flavor.

1% C, dried bread or cracker crumbs I T. butter or margarine

15 t. grated onion 1 egg, bsaten
I b. sage 14, salt
3 T. chopped celery pepper’

6 T. ‘hot water

Cook celery and o ﬂ_5::|.on in melted butter until tender but not brown.
M:Lx with the remdining :.ngred:.ents and place in ca‘vity of fish.

' Bread Dres:-s_:.ng'

This is a milder flavored dressing.

1L ¢. dried bread or cracker crumbs
%‘g‘ t. grated onion

% C. chopped celery

1 T, chopped green pepper

1 t. lemon juice

-

6 T. hot water
Iy T. butter or margarine
1 Bgg, baaten
£ %, sald
peppey
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Cook celery and onion in melted butter until tender but not brown.
Mix with the remaining mgredne::.‘hs and place in cavity of fish.

Baked Wh:.tefz.sh Creole

‘Remove sk:_n from fish and cut into serving size pieces. Fillebs of
fish may also be used, Place in baking dish and add creole sauce. Bake
uncovered at 350° F. for b5 minutes.

Creole Sauce

2 ¢, cabned tomatoes 1 clove garlic, crushed
:% C. chopped onion 2 T, butter or margarine

g €. chopped green perper 1 t. salt

7 C. chopped celery ' pepper

1 bay- leaf

E Cook celery; onion, green pepper, and garl: 2 in melted bubter unbil
tender but not brown. Mix with remaining ingredients and pour over
fish,

Whitefish_, Loaf

2% C. raw ground Whitefish (skimed and boned)

2/3 C. dry bread crumbs . 2 T. chopped celery

2 eggs, beaten 1%, Vorcestershire sauce
1C. milk 13+, salt

1T. grated onion _ pepper

2 T. | chopped parsley "~ dash of cayenne

Mix’ :.ngred:.ents and place in well-greased baking pan. Bake at 3500
F. “for 1 Hour. Iny of the sauces suggested for use with the fish
- fillets may be served. with this fish loaf.

Whitefi‘shf Chowder

1 lbo ‘diced raw Whitefish (boned and sk:mned)

L’ strips bacon, diced 1. bay leaf
1/3 €. chopped onion 2 t. salt
2 C. raw potato, cubed 1 % C. water .
1 G, diced carrot 3C. milk

%z C, ‘chopped celery : pepper‘

Cook cubed potatoes and carrots in 12 C. water for 5 minutes. Fry
diced bacon until. -very slightly brown. Add onion and celery and
cook until tender but not brown. Add the diced raw fish, seasonings,
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Whitefish Chowder, eontinued.
and potato and carrot mixture., Simmer for 20 minutes. Add heated
milk and bubtter just before serving. Milk may be slightly thickened
with flour before adding. Carrots may be omitted if desired.

-Alternate Method

1The fish may be cooked in the water, ‘then skinned, boned, and
flaked. Cook potato and carrot in fish stock and proceed as above.

Broiled Whitefish Fillets

The skin is usually removed when Whlteflsh are filleted., However,
if Teft on, place fillets skin side down on greased broiling rack. Dot
fish with butter and sprinkle with lemon juice, $alt, and pepper. FPre-
heat br011er 10 minutes, Place rack 3 inches from heat and cook 10 to 12
mimites for 2—1nch fillet. Baste frequently with lemon juice and butter
while cooking. (% C. butter, 3 T. lemon juice.) Do not turn fish while
broiling. :

‘Zny of the following sauces may be served with the fish fillebs.

Lembn-Bﬁtter Saunce

% c. tutter, melt and add
3 T, lemon juice’

%-C. Mayonnalse
1 t. ground d111 seed

or
o 2 t. green minced dill
% t. Worcestershire sauce
14, grated onion

salt and pepper

Thin ds desired with milk or juice from dill pickles.

Tartar Sauce )

'3 C. ﬂayénﬁalse’
2 t. grated onion
h T. chopped dill pickle
salt and pepper as desired
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. Piquant_Sauce

i T. tomato catsup
37T, lemon juice
% t. salt
t. grated horseradish
t. Worcestershire sauce
or
few drops of Tabasco sauce
2 T. minced celery
Smoking

Three types of units were found to be satisfactory Ffor smoking
whitefish, The first of these was constructed from a 55 gallon dwum
which had both ends removed (Fig. 10). Two rods welded in place support
a series of smailéf rods from which.the fish were suspended by wire hooksg.
Smoke was carried from the fire box to the smoking chamber by two lengths
of six inch gtove pipe. A wooden cover fitted tightly against the top of
the drum could be left ajar to provide a draft. Approximately 35 fish

can be suspended in this unit and an-édditional 10 or 12 lazid on top of

‘the rods.

_ The second was a larger bﬁxutype wit (Fig. 11) construeﬁed of ag-
bestps panels. It was four feet square and six feet high, with no floor
and a fire box placed on the ground insids. A small door and ¢himey
proviaed draft. Fish were placed on removable wire;cOV@red rsoks near
the top of the unit. Bach rack held approximstely 50 fish, Additional
racks could be installed bubt the lowest of these should be at least three
feet from the fire box.

‘The third unit (Fig. 12) was a discarded refrigerator (An ice box is

satisfactory). Racks installed near the top of the refrigerating compart-




FIG. 10. BARREL TYPE SMOKING UNIT



FIG. I BOX TYPE SMOKING UNIT
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FIG. 12. REFRIGERATOR TYPE SMOKING UNIT
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ment held the fish. Heat was provided by an electric hot plate and smoke
was generated from a pan of wood chips placed on the hot plate. The
.chimney eonsiéted“of a piece of one~inch water pipe inserted through the
?op of the unit. A two-inch hole was cut in the botbtom of the refriger-
ating eompartment to provide bottom draft; The electric cord from the
hot plate was inserted through this hole. The hot plate maintained a
temperature of about 200° F. near the racks. Fish less than 12 inches
were properly smoked in four hours; larger fish required one to two hours
longer. This unit required 1it%1e attention and only a small amount of
wood. Tt wae also practically fireproof. These advantages may be some=
what offset by the additionel operating expense.,

Apple wood is very desirable for smoking whitefish bubt satisfactory
results were alse obtained with alder, willow, aspen and chokecherry. A
supply of greeh_end dry wood is recommended. The dry wood is used during
the cooking periqd and green wood later during the smoking interval.

In preparation fer smoking, whitefish should be eviscerated but not
scaled. Tt is recommended that fish be smoked within 8 hours after
capture. If this is not pissible, £he fish sﬁouid‘be frozen until they
can be sm_oked° Fish over 16 inches in total length should be split’elong
the backbone to allow uniform ceoking:ahd to shorten the smoking time.
"_?he f#ish are cured in plaiﬁ table salt or inre mixture of equal parts of
table salt end'Mbrtonbs curing salt. Todized salt should not be used
because it imparts a very undesirable flavor to the fish.

m‘i't'e'f"ish may be cured in a brine or by the dry salt me-thodo The

brine is prepared by adding salt to cold water until the solution is of
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sufficient dgnsity to float a chicken egg with only the tip above the
surface. This requiyes about one and one~third cups of éalﬁ per gallon
of water. ‘The“amopﬁt of salt used can be varied according to individual .
preference . Fish should be kept in the brine for 2l hours. The dry salt
method consists of rubbing approximately a tablespoon of salt over the
skin and in the body cavity of each fish. The fish aré then placed in a
flat pan and allowed to stand for about.2l hours.
After curing, the fish are placed in the smoking unit and cooked at
180 degrees Fahrenheit for 30 minutes. Excessive heat will cause the
fish to become very dry. After the initial cooking peried, green wood is
placed on the fire and the drafts are partially closed. This reduces the
@emperéfure and increases the production of smoke. The fish are exposed
to the smoke for 10 to 12 hburé at a temperature of about 100 degrees
Fahrenheit. . ] '
Whitefish are smoked by custom operators. The gharge for this ser~
%ice'is usually 10 cents"pe? fish. Sixteen operators who submitted
records smoked a total of 29,281 fish during the winter of 1953-5k. The
largest number of fish smoked by an individuai was LO1ly and the aﬁerage
for this group was 1,829. It is estimated that more than 10,000 white-
fish are smoked annually in custom plants within Montana. Custom smoke-
houses are genefally open from October through February and a few commer-
cial meat plants smoke whitefish during the sumer as welle
_ If smoked whitefish are to be kept longer than two weeks they should

be cooled, wrapped and refrigerated. When these fish are thawed, the
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smoky: flavor ¢an be accentuated by ﬁeat:‘ing for a few minutes in an oven.
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