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=S
INTRODUC _TION

Fish Lake, which is 1ocated in Sevier Cm.\nw, Utah, is. con— . ‘_
sidered 't:o be one of - the most produotive 1e.kes in the intemountain -
regions.‘ It :I.s nsited annually by thousands of ﬁ.shermea from Uteh
and surroundi:ag states. In 1934, a thirteen day cheek made by the
: Utah Fish and Geme Department showed tha'c a.nglers ce.ughb 17,621 fish :
1 wrl:h a total we:.ght of 13,844 pounds, and spent a sum of &27 24:6.21
on expmses(:}
| Beeausé of the great recreatlonal value of‘ Fish Lake, chiefly

| ”as a flsh.ing resort, it is des:.rable 'co find out whether or not a:ny

gree;b change 'has ‘taken plaee or 1s tak:mg" ple.ce.inlthe f:.sheries of

Vthe lake, in. order 'bo draw up. & suitable plan of managemen'b for the
o fisheries. With these objeots in mind, a series of investigaﬁ.ons B
‘wera; darra.ed on at the lake in 1955, 1938, 1940 and 1941, _Part of .7
'bhe da;ta. gathered from i:hese:iinvestigatidns are used as & 'liaSis for

this paper.

' Descript:.on of the lake. A good descr:.ptz.on of the lake is o
given by Hazzard (1955) as follows- - H

Fish Ieke is aten elevat:.on of 8800 feet and is sibuated in

" . & region of past voleanic and glacial activity. It is five and one-
- fourth miles in length by an average of three-fourths mile wide;

. the area being roughly 2,500 acres. The long exis of the lake ex~
~ terds in a northeast-southwest direction. The precipitous, wooded,

' rocky shore of the southeast side is in direct contrast to the more

. gently lloping hills of the nortlnvest end the marshy fla‘bs at each -
C end. ‘ '
o The lake is supplied by six spﬁ.ng-fed streams , only one of
: which is of sufficient size to furnish any spawming area for trout
- from the lake, and in this one the area is restricted to less than:
one-half mile. L oo

A‘bout seventy percen'b of the la.ke is over ninety f‘eet deep

mth a ma.xi:mm depth of 117 feet (Flgure I). Prineipal shoals and






water is’ qu:.'be olear. ) The' lake bot'bom is principally of mud mixed

mth decaying aqua.'bio plants. g Dernse aquatic plant beds are fonnd :m ,.

the shallow ereas,.

Historx of the Fisheriea.: The la.ke, originally, waa 1it ally’

' ;rtaeming with the mﬁve“‘cutthroat trbu‘b (Salmo clarki;!.), aacording

the spawning season. O'bher acoounts s.re similar ivo this story.

e Nat:.ve trout ﬁ.shi.ng ':wa.s ”nexcelled. -

‘In -Ihe year“1906,__"'i:":' 11

fontinalis) a.nd mckimw trout Lhris tivomer namayoush) were in

'broduced iato the ]ske_

he introduction was e sucoess, a.s ‘bhese

‘bwc species increased an rovided exoellen'b ﬁ.shing for a mamber

of years. {)f speeial nota was 'the excellent shore f:.sh:mg for brock

; trout, of Which many were. ta

ml the intaduot:.on of ‘these spostes, aéisli'.ﬁéf in* thehuﬁer:af.

: native trou'b had takm 1 e. ;»A the prersent time there a.re nly

o e fem natives :Ln ﬁw 1a.ke' ami 'bhey are proba.bly not of‘ t:he arlgiml

stock as :v.t bas been supplanented by planhngs. Very few natives

are now Mm during 'l:he ﬂshing season. About 19 ‘d'le rambow trout -

(Salmo ga:.rd.neri.i) wa.s introdueed into the lake. It i.ncreased

E ,:: steadily until it now me.kes up more th.an 90 percent of the 17017&1 l°3“"°h‘v‘;

About 1923 the U'bah Lake °h“b (Gila atra.ria.) was acoidentalv - T

introduced :.n'b 'lhe la,ke. Owing ﬁo its trmendous repraduoﬂ.ve



abil:.ty, it inoreased rapidly untll in 1928 it hs,d beoome a nuieance ‘{:“: :
‘bo the i‘ishermen who were casting along the shore for ‘brook trout. '

" Sev‘eral years la'ber_ (abou'b 1934) ;8 deoline in the brook' tron'b

‘ _ﬁshing became nouceable.' The decline con'binued. un'bil, at ‘t'.he

1 L ;present 'b:.me, the brook :l.s of little importance in the lake f:.shing. Ry

7:1 number of factore pro'bably entered 1nto 'bhe decline of “the brook

o ,'brout ﬁshery, a:ad 'l:hese will be d.i.s cuseed in the appropriate seetlon. .‘

: In 1938 control measures were applied to the ehub, and con-[:‘ '

,ﬂ fﬁnued 'bhrmxg;h the sumers  of 1939, 1940, and 1941. A.ll persons
ooncerned are of 'the op:mion tha.t these measures Inve 'bem snocessful

" in reduc:.ng the m:mber of ehubs. , The b cen never be oompletely

| ‘extermi.nated as ma.ny of them renain in the lalce proper, and control
measures can be applied only when they come' m‘bo the slul low water
] to ape:sm. However, if‘ eon'brol measures are continued the ohub can '

'.u_,j::be kept & & such low nunbera that it will not bea nuisance to the o

‘M.““’,::E'J.shemm e.nd a. mem.e.ce to the gme fish J'&‘xrough’ competition for

: spe.ce and food in the lake.

et w:omm, m :

‘ In 192'7 s Semuel F. Hilderbre.nd and Irving L". TOWers made e
report on F:Lsh Lake, Utah, whieh wes published in “Ecology" Volume

e vim, N°' 4, 0etover, 1927. '.f.‘he da'ba for the report were obta.’med

Adur:!:ng the summers of 1922 1923 s.nd 1924. hysieal cheracteristies ~

:of the lake s and the feeding habits of the animal lz.fe i‘ound there,

‘.feonstitute the sub;]ect matter of the a.rticle. N Forerb Semce rangers N

_ob’ca.:.ned 118 ﬁsh s‘homachs from guides a.nﬁ ‘flshermen a:nd later sent




Jthen to Eilderbrand and Towers for e.mlysis. The report lists S
baghnia midge pupae, and shrimps ( a}
: The li't'e history and eeolow of mny of.‘

as the most 1mpor1:ant

eaten by the trout.

Dr. A. 8. Hazzard ma.de a report on. Fish Le.ke 8 which we.s pub- ;f

: lished. in Volume 65, 1935' of the ."'bransaet:.ons of 'the Amerioan Lol

: Fisheries Soeiety“ 'he title, "'A Prelim:l.ns.ry Study of a.n

W'Exceptionally Produc tive Tmut‘Water, Fish Iake, U'l:a.h. An aeooun-b |

- ;i,of the- general » physica.l, ohemieal, a.nd biologioal oharacteristlos :

_,of the lake is given , as. well as that of a :tudy .o; food 'be.ken by

' 'l:rout i.n 'bhe la.ke. : This study was made from July’ 21;bo 51, 1955,

7by; a.nalysis of 39 rainbow stomachs, 17 eastemh-ook,' and 3 mack:inaw.

_'i'hermckinaw tront weighed i‘rom 9 to 13 pounds and bad eaten from o

: ne ‘bo three brook trout from f‘lve -ao ten“nehes n eng'bh.fl'he L
2 most importe.nt i‘oods taken bY the rai.nbow trout were"shrimp. hisher :

B ple.nts, a.lgae, e.nd mollusks. cladoeerans, shrimp, and Dipters.,

' were the most impor'bant food i'bems in the diet of the brook ‘brout.
In 1935 Dr. D. I. Rasnmssen, ncw of the Fish and Wi.ldlife

o Semee, ‘and leader oi‘ t‘ne Ute.h cooperative Wildlife Researeh Hnit,

' ma,de an im'esﬁgation of 'l:he fishery of Fish Lalce wh:‘i.oh Wa.s conoernedvf e

A"‘;pr:umrlly with eompetition ‘between the species.of ' rout e.ml the ,
:,U'bah ohub a8 shown 'by 'che:.r food habits. The data. gathered during |

.“s"!ndy were worked up by Clyde R. Mad.sen, :and, presented as a
: Bachelors ’};'hesis at the Uta.h state Ag;ncultuml 0011ege Forestry .
" Sehioo] inder the title,' | "A Study of the Fieh Poods of Fish Lake,

4""U'bah.“, stomaoh s.nalyses were mde of the followi.ng kinds of fishs,tf a




“ ra.in'bow, brook and s cleiziaw trout, a.nd the U‘ba.b. ohub. Forty-six

# -t‘rambaw s’comachs were exammed. Itmns cf i‘ood m order of 1mportance |

s were }\?amen’bous a.lgae, ehubs, Daphnia., shr:.my""" ‘hiners, and hlgher

e.lyzed s showing

TWenty-three 'brook 'hmut s'bomohs‘ were

3 __.j‘the following iteml present in order of importancea ohubs, bullheads, REERSE

"_L_"brook, sh:.ners, a.nd shrz.mp. Amlyses of 46 mackine:w stomachs shewed

" ;"'rainbow to be the most mportant food. Food other than fish nnde e

up only 6.45 peroent lof‘ ‘hhe total, shcmmg the maakmaw 'bo be

domina tely flsh ea'bers., stomachs from 16 ohubs were a.nalyzed. - Théphs

*'f.Were found to eat })a,phnia, filammtous a.lgae, terrestrial inseota, i

e.nd shrimps The ma:m competition for f’ocd was fmmd ‘bo be bemeen. ..v*

.Q. .

,a"rainbow and the chub a.s 'bhey both 'to a. considerable ex’cent

"'*-ﬁ:,‘«yj,on plants and :.nsects. COmpetiﬁ.on of other peciesv was not ime

f,‘}}fporta.n'b. In the opinlon of Ma.dsm, tba fish l felo‘f_‘] 'bhe lake is in

‘-the main dependent ind:.rec-bly on, the plazrt a.rea of the la.ke. B

In 'l:his study s soale readings were made on rainbow, brook

”and chubs. It wa.s fo "nd?that the ra.mbow med o - the' mtest grawth

of thos e computed. Soale‘studies of ﬁxe ’brook seaned to indicate
-tha’c the males outgrow the females, s.nd e ltopping or slow:.ng d.cmn,
of the 8“19 srowth ooourred ai‘ter they reachsd four or fi.ve years SN

‘of & age. . The seale study shcwed '&:at ﬂza ehab in Fish I.aks grew ten B

: ,_”:“'ches in seven years. '

]'::In‘ 1958 L. E. Perry carried on an m ‘ga:bion of the

‘flshery of Fish Lake. The results of thls s‘_"dy were presented

iin the fom of a typewritten report under the title ”Investigations :,

: ,of the Flshery of Fish La.he B Uteh_ 1938. ‘ﬂu.s report conta;ned




data on a partial creel census, and food studies of the rainbow,

mackinaw, and brook trout, and Utah chub.
HISTORY OF THIS INVESTIGATICON

Data used in this study were gathered during the summers of
1935, 1938, 1940, and 1941. During the suwmer of 1935 the Utah
State Fish and “ame Depertment, in cooperation with the Utah Stafe
Agricultural College, made an investigation of the fishery of Fish
Lake, Utah, under the direction of Dr. D. I. Rasmussen. As previously
stated the investigation was concerned primarily with competition
betwe;n the species of trout and the Utah chub, as shown by their
food habits. The investigations were discontinued during the 1936
and 1937 seasons, but were again reopened in 1938 through a coopera-‘
tive agreement between the Utah State Fish and Game Department
and the Utah Cooperative Wildlife Research Unit, under the direc-
tion of Dre. D. I. Rasmussen, and the U, S. Bureau of Fisheries,
During the 1938 investigations a program of control of the Utah
chub was begun and has continued since. The investigation included
fish food studies by analysis of stomach contents, angling success as
shown by a partial creel census, and other phases some of which will
not be discussed in this paper. Only the chub control progream was
continued in 1939, but the other phases of investigation were re-
opened in 1940 and 1941. The methods used during these several years
were essentially the same so that comparisons can be made with con-
fidences Through these investigations it is hoped that a suitable

mnagement plan for the fisheries can be developed.
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The resident biologist in 1938 was L. Edward Perry; in 1940
and 1941, Vaughn D, Madsen. The investigations in 1938 and since,
have been under the supervision of Dr. Stillman Wright of the U, S.

Fish and Wildlife Service.
DATA AND DISCUSS ION

Food Study. The food study was carried on by analysis of the contents

of fish stomachs, which were obtained during the fishing season,
beginning June 15 and ending September 30. In 1935, 1938, and 1940, ‘\\
stomachs for study were taken from mackinaw (‘q_}gigﬁi_v_o‘x&e_z: namazc_:'u_s_l'_x) »

rainbow, (Salmo gairdnerii), and brook trout (Salvelinus fontinelis).

In 1941 the food study of rainbow and brook trout was discontinued
in order to permit more complete study of more important phases of
the investigation. In 1935 and 1938, stomachs were also taken from
the Utah chub. Arrangements were made with guides and other
fishermen to save stomachs, from trout teken. In most cases it was
possible to measure and weigh the trout before the stomach was
removed, but sometimes this could not be done, as the trout were
cleaned before the fishermen came to shore. Owing to the fact that
fishermen returned to shore at many widely separated points, it was
impossible for one man to interview all of them. However, many of
the same fishermen were interviewed mornings and evenings, and enough
stomachs were obtained from other sources to permit the collection
of various kinds of samples.

In most cases, analyses of stomach contents were made in the

laboratory. The volume of the contents was measured in a graduated



_ '-A}-'A.—»cylinder by means of the eommon wa'l-.er displaeement method. A B

: ‘separate stomach a.ns.lysis shee'b Was kept for ea.ch stomaoh exam:.ned. _;“‘j .

| A semple’ o:f.‘ 'bhis sheet 15 shown in exhlbi:b 1.

Food i‘.tems taken generally fall in one of 'khree groupsa fish, o

i | mvartebrates, or plants.' Ma'l:eria.l wh:.ch is classed as debris i

J also "ba.km oooasiomlly.‘ It‘includes rouks, stmks and any other
B ‘miscellaneous material.?‘ : L L

‘Fish whi.eh were 'hf ,m a.s food included the si 11rers1de minnow

' (Rlohardsomus bal‘bee.tus hydrophlox), Utah I.ake chub (Gila. atraria ),

e brook trout (Se.lvellnus fontinalis) s ra.:.nbow trout (Salmo gairdnerii) , Lo

. and sculpins (00".: ) é,lso included in this group were unidentified. fi

L rout and other ﬁ.sh rema.:ims too far d:.gested to be :.dentified
and in a few oases, fish eggs. Among the invertebra’ces were mollusks,f‘_”. '

‘insects, a.nnelids, souds, and eladocera.ns. Insects taken most of'ben

- were snts and wasps (Hymenoptexoa), flled (Diptera). and beetles

(COIeoptera) s in both the a.dult anﬂ. imma.tm-e forms.r Annelids were

“bhe ~common eartmorms (Lum'brlcu,s terrestris) wh:.oh were 'be,ken fromf‘

; “bhe hooks of ﬁ.shermen using ‘bhan,‘asl"‘bait‘ The scuds wer o ﬂ1e s°"":f

L called fresh water shrimpk f(Gammarus( lmneaus). } Cle.docera.ns were

the water flea.s (Da.plmia pulea:). _The pla:nt gmup :anluded algae
end higher - plla‘ntsr.' The most oommon ld.mls of algae were Cladophora. X
end Nostoc. . L R |

Reinbow Trout. InVes-b:.gations of the Pod of the rainbow trout were B

carried on in 1935, 1938, a.nd 1940. Referance to table 1 shan‘s tm o

: the ﬁsh group m.de up a. la.rger percen‘hge of 'l'he ‘food itms ta.ken

then any of the other groups.. This J.nd.icates ﬁla‘b 'l:he fish itan was




Exhibit 1, Type of sheet used at Fish lake, Utah, for the purpose
of recording date pertaining to stomach analysis of
fish. (These sheets were hectographed).

STOMACH ANALYSIS
SPeGieSoooooooooonooo-ooouo.onoooo. Iakeesovssesssessesslocationescecosees
Leng’&looaooonooonooooo.o.oooweightooooooooooooooocseﬂhoooo.oooooooooooo.

Method caughto.ooooooooo'-oo-oo-ooonoDatecool-o.oooooTimeoooooool..0.000

Recorder..................-....................................u.-.on.

VolumOesecesesscseosassssssssssssceState of digestioNessssessesccesssnne
IntestinCeseseereveocncssescactcocacscccssocencsccnssvsccnsocncssccsnsnses
Organism Number Length Volume % of total
loceeesscococacacosescecssscccscsscossenssonnsosascessssescoscsssosssnsa
200e0seersocseccoscsarcoccssrcssssssncsssnsscssassescasessescsssersresee
A
4ecocesscecenrosececessrtesccastsssessscecsrcssesssscsccssscssescssecsone
R
ReMATrkBecssocesossesssssecccscseccacsncacsnssseosessasanssssocsncnnsssss

Q......Q.....".'.......O0.0.'.I‘......'......."....l‘.'...'...........




Teble l. Food of all rainbow trout, Fish lake, Utah, 1935, 1938, 1940

Itén B .I“.°.°,.d:! P _ez:c_gsn’c by volume L o
1935 1938 1940
Fish 3865 71l.1 46,5
Invertebrates 339 17.6 21.5
Plants 2746 10,3 28,1
Miscellaneous - 0.9 2e7
Total 100.0 99.9 98,8

Number stomachs | o T — -

examined B 46 74 92
P —— » . esesgurmare Py e A ~~— —




largest percentage of any group, the :anertebrates Were taken mos’c

‘ : ) ST TR

] of most mportance in the ralnbow diet. ‘ Althaugh i‘:.sh mde up the |

’_of‘hen and were ﬂzerefora of cons:.derable importanee. Plam:s were

also present ‘bo a oons:i.dera.ble degree.

Because of possible d:.fferaaoes m diet tb.e ra:mbow examined
" in 1940 were arbitrarily diﬁ.ded in’bo two cla.sses, 'bhose two pounds
or more inweight, a.nd those Welgb.mg less than two pounds. Fif’ceen o

stoma.chs were obtamed for analysis in tha 1arger size olass, as

mpared to 77 i.n t.he smalIer size olass.' Table 2 shaws that fish

in the 1arger size class 'bend 'l:o feed more on fish than do *bhose :m

P 'bhe sma.ller size cla.ss. Fish made uP 01115' 29'*7 per °mt of the total.

wlums of f.'ood ta.ken by rainbow Weighing less than two pounds as '

'. compared 'bo 84.01 pereen’c for those weighing more tha.n two pounds.

_:pla.nts made uP -the la.rgest percentage, as a. group, of aithar group

- oi‘ food itans in the smaller size olass o:f' ﬁsh. This indioates that

A the typa of food 'baken depends to a large exten'b on the size class ‘

of the mnb,,w,

Brook Trout. om.ng to scarcity of ﬂze brook trout, stomac.hs fo‘

a.nalysis were difficult ho ob’ca:.n. Practically all brook trou:b were
taken along the shore, genera.lly i.n the evenz.ng, by ‘means of‘ bait

‘ - or art:.ficial flies. Twmw-three stcxna.ohs Were obtained for ‘

- mlysis m 1935 I8 in 1938, and, 12 in 194(). f

Referenoe to table 5 brlngs out severamimportan'b points. In

- 3.935 91 z percemt of the food taken 'by ’brook trou'b was ma.de up of

o ﬁ.sh. ‘ In 1933 the fish percent&ge had aropped o0 38-0' . I" 1940' -

L fish were not presen'b :ln 'l:he brook stoms.chs a.nalyzed. . The 't:rend
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Table 2. Comparison of food of rainbow trout weighing two pounds
or more, with food of rainbow trout weighing less than
two pounds, Fish Lake, Utah, 1940
Volume of food Percent of total
item co .. volume o
Ttem Less than |2 pounds Less than |2 pounds
2 pounds or more 2 pounds or more
Fish 92.6 134,.9 29.5 84,0
Invertebrates 90.8 12.0 2843 7e4
Plants 123.4 11.0 38,49 648
¥iscellaneous 10.4 27 349 1.7
Total 317.2 160,.6 99.6 99.9
Number stomechs | T T -
examined 77 15 77 15
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Table 3. Food of brook trout, Fish Lake, Utah, 1935, 1938, 1940

Iteﬁ Food, percent by volume
1935 1938 1940

Fish 91.2 28.0 -
Invertebrates 8.0 64,0 8l.4
Pl&n"ts 007 506 707
Miscellaneous ———— 265 11,0
Total 99.9 100.1 100.1
Number stomachs AR A

examined 23 18 12

6t S b . - . em— e bt
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duri_ng these 'hhree years :m in direct eontrast 'bo the peroentage

of mvertebrates in the diet. As will be noted mvertebratee oom-

A' posed only 8.04.- percent of the 'I:o'bal volume in 1935 as- compared to

'81.36 peroen'b in 1940. : As i‘b is knovm. the.t the brook: ha.s been

‘oons‘bantly decreasing in size a.nd numbers in thie 1a.ke over the

" R period of years from 1934 to the present t::.me, jbhis trend of diet oe.nf-f |

l“: “.\_‘.be direo'bly et‘h':.buted to L decrease in s:.ze of the brook 'I:rout. AR

" Yaokinaw Trout. The m.okine.w in Fish Le.ke are of considerable " e

impor'banoe 'beoause it is a pisoivorous species, i.64, it feeds

prinoipally on o'bher f:.sh. -Great oontroversy exists between the
- i‘J.shermem as to whe‘bher or no-b this species of flsh should 'be in- 7
- creased by planting or done avmy wi'bh in Fish Ieke. } ‘One group oon- PR
tende that the maokznaw eate too many rainbow, while 'bhe othor
| , pourbs out tha'b 11: feeds on chnbs, thereby helping 'bo des‘broy this '

: 'undeslrable fish. Smoe the mokmaw was f'irst introduced into 'bhe

- lake in 1906 it ha.s seemingly held its o'am through naturs.l reproduo-*' R
ﬁ.on, 'beoause very few art:.ficially propagated mokinaw have been o

planted here. ' Therefore the: epeo:.ee wi.ll probably survive even -

-bhough artifioial propagat:.on 13 not carried on. o

During 'bhe su.nmers of 1935 1938 1940 e.nd,,194l,e food study

- of the mackinaw was carri.ed on by ana.lysis of stama.oh conten'hs. S

vTable 4 shows tha.t most of the maekine.w a.re oaught dur:.ng the early -

e ‘l‘par*b of the f:.ehing season. Th:.s confoms wi'bh resul'bﬁ g:weu f°1'

'oertain Canadia.n 1akes (Fry 1959). ~ The’ table also shows tha.t only

49.3 peroen'l: of the e't:omaohs examined oontamed food & fao'h wh:r.oh

oupled mth relatively small number or me.okme.w taken, makes it o

rdiﬁ.‘icul'b 'to o‘btain an adequate sample for az.:ma.l:,rs:‘l.soi




Table 4, Seasonal trend in number of mackinaw trout stomachs

examined and tlose containing food, Fish Lake,
Utah, 1940 and 1941, combined.

& late ~EBarly Late Early late Barly Late Total
Iten June July July “| August August September |September
Bxamined 66 51 47 15 14 7 11 211
Contained 37 22 25 9 4 3 4 104
food ]
o —. oo ——. | % e o P v - o




l ,"f':mssible oha.nges in food lmbits mth inoreasing size, the mackina.w

. 'were divided into two ola.sses, thcse Wo pounds or more in weigh‘b

| and those we:l.ghing 1ess 'bhan two pounds. , The food of mack:.naw ia
“summrized in 'bable B From this table, ene oan readlly seo that L
(“f‘ _even with the smaller ma.okmaw, f:.sh are the ma.jor itan i.n their

. ’c»:r,,diet. Invertebra'bes are af oonsiderable imP°r 'l:ance, a.nd plan‘bs e.re ‘l

taken occasiona.lly. Sumnary of the i‘opd of maekinaw over two pounds

‘in weight .in ta’ble 5 shows ‘that a.s they rea.ch 'bh:.s size, 'bhey feed :

almost ventirely on other fish. - In the four years 1isted in the table,

A more tban 95 percent of 'bhe total diet of the larger ma.clcinaw wa.s o »
.ma.de up of fish.i ‘.L’ne remainder oonsisted ehiefly of invertebrates s .

o 'with pla.nts of 1ittle impor’bance.

In order to show the princi;pal fish speoies upon which the .

“'»"{:ma.ckinaw feed table 6 wes dre.vm up. In 1935 the pr:.ne:.pal fish |

’ l.’f.r.l the maokins,w's diet we.s 'bhe ra.:.n'bow trout whieh made up 67

T peroent of ‘the total volwme. : Brook trout ma.d.e up. 16 percent and

‘t“the chub 8 percent. Figures for 1958 slmw & complete reversal of
species taken as food as oompared to 1936. The ohub replaoed 'bhe :
R 5;‘rainbow, with a volmns of 58 pq;cent _4cm>f 'bhe to‘bal while the ram'bow . PR

4‘"~m9.de up only 11 peroent, and 'the hrook was completely out of the

e picture. A seoond reversal took place in 1940 with ‘che rainbow A

R !aga:m 1eading. The reversal i.n 1938 was probably due to “a great

‘. ;f :morease in the mmber of clmbs. As they became overly e.‘btmda.nt, s

camPetition for spaoe resultad, 'bhereby foroins tb.e chubs in‘to the |




Teble 5, Food of mackinaw trout, Fish Lake, Utah, 1935, 1938, 1940 and 1941

Food, percent by wvolums, mackinaw under

Food, percent by volume, mackinaw two

Item two pounds _ pounds or more

1935 1938 1940 1941 1935 1938 1940 1941
Fish 79.2 7845 82.2 85,7 96,1 95.2 95456 99.5
Invertebrates 19.5 13.6 1707 7.8 5.6 2.4 006 -
Plante 1.5 3.3 Latnd 6.5 0.3 1.4 005 0'5
Miscellaneous — 4.6 - —— —— 0.8 3.4 0.2
Total 100,0 100.0 99.9 100.0 100.,0 99.8 100.0 100.0
Tumber stomachs 15 25 12 9 21 54 45 38
... sxamined ; R 4
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Species of fish taken as food by mackinaw trout weighing
two pounds or more, Fish Lake, Utah

Species

Food, percent by volume

T1935° T T 1938 T 1940 T T 1sdr T

Rainbow
Chub
Brook
Other

Number stomechs
egggined

67
8
16
9

— ————

21

11 60 37
58 21 56

- 4 -
31 15 7

54

45




U ,deeper Water wherev 'bhey were avallable to the ma.ckinaw. Thé

‘:'rerversal in Al’40 is. explained 'by 8 reduction :m munber' Jof ehubs
= through the aontrol prcgram which was ’oegun in 1938. .

‘:percentage of chubs in 1941 is explainad by, the la.te 'épawning of " SRR

‘hhe‘ chub. ’l‘he ohu“bl :ama.ll' 's‘pawn in_June and July in the shallow e

wa. \'_‘er. P In 1941, the lake was hig ner a.nd cold.er than noma.l,

resulting in the ehnbs rmaining in ‘bh.e deap part of the lake where

izthey w :

'a.va.ilable to the mcki:aaw a.i: the 't;ime mcst of the maekinaw

"fu'j.stomachs ‘were obta.ined‘ e

o "A’bsence of brook trout in he maok:.naw's diet in 1938 and

'r--,,f1941 and -bhe sma.ll p'x:lrcenta.ge presant 111 1940 is explamed by

«scarciw of t rook ’arout m the la.ke r‘ecen’c years.

'”Table,vj shows. the imporunce of fish in the mackina.w'v et

‘~_<»es‘ThJ.a ta'ble wa.s oompiled by oombining ‘bhe volmes of ea.ch food item

A "‘.for both small andllarge fiSh a.nd ua:l.ng these to-bals 9‘5 e ba.sis |

for".‘ i‘iguring 'bhe peroentages’ in this 'ba.ble. ?',' '

The Utah chu'b. Studies of the food of"l:he m;ah ohub were made k

fin 1935 _a.nd_ 1938. | Table 8 smnmari‘ es. ‘hhe ﬂ;food of the chub in the

brates, as they ma.de up 76.7 pereent of‘the 'botal volume. | De.phn:la ;,f

pla.n'b group ma.de up 23.3 percent o 1}9 1:0 1: f:.la.mentous algae

'hs:vmg the highest peroventage, with 16.8 percent. .




T bt N T

Table 7. Food of mackinaw trout of all sizes, Fish Lake, Utah

Item Food, percent by volume 7
1935 1938 TTTTI940 G 1941
Fish 9409 9106 95.0 9808
Invertebrates Bed 4.4 1.3 0.4
Plants 0.2 1.6 0.5 0.6
Miscellaneous —— l.4 3e2 0.1
Total 101.4 99,0 100.0 99.9

Number stomachs
examined 36 : 79 57 47

pr—— - . —
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Table 8. Food of chubs, Fish Lake, Utah, 1935%

Item Percent of total

Invertebrates

Dapimis 3942

Micro=-crustaceans 8ed

Shrimps 12.5

Mise. insects 16.7
Plants

Filamentous algae 16.8

Nostoc 2.4

Mis. plants 4.1
Total 100,0

*Data presented on volumetric basis; 16 fish



-ses

In late November, 1935, a number of chubs caught in a gill net
were examined. No food was present in their digestive tracts. It
has been a common belief that the chub goes into a state of inactivity
during the colder winter months. These empty stomachs would tend to
uphold this belief to a certain extent, However, these gill net sets
and other sets made in November by Dr. Stillman Wright and L. Edward
Perry, show that the chubs are not entirely inactive as they would
have to move around to be taken in the gill net.s

;n another sample of 285 chubs taken in 1935 it was found on
a rough measurement scale that 70 percent of the 285 fish in the
sample contained over 75 percent microcrustaceans (mostly-gﬁghgig)
in their stomachs, 20 percent contained nothing, and 10 percent
contained over 75 percent plant material,

In 1938, L. E. Perry made a study of the food of the Utah chub.
The data was presented in table form and is reproduced in table 9.
In this case, the study was made on a frequency basis rather than
a volumetric basis. Stomachs were examined frém 74 chubs., In 18
stomachs, or 24,3 percent of the total number, water fleas (QEBEEEE)
were present. Filamentous algae was present in 51 or 68.9 percent
of the total number. Comparison with the 1935 data, shows that in
both cases, filamentous algae and Daphnia were highly important in
the diet of the chub,

In considering food of the chub it must be remembered that‘
chubs feed in schools and therefore all chubs in one school would

tend to be feeding on the same kind of food at the same time.
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Table 9, Food of chubs, Fish Lake, Utah, 1938%
Pood Item Number stomachs Percent of
containing item total number
Invertebrates
Scuds 5 6.7
Insects 4 St
Water fleas 18 24,3
Aquatic worms 1 1.3
Water mites 2 2.6
Plants
Filamentous algae 51 68.9
Nostoc 1 1.3
Higher plants 2 2.6
Debris 10 13.5

*Data presented on frequency basis; 74 fishe

e 9 m——- e e

B T —
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Reference to V'ba, 16' 2 shows that the ohub J.S competing with the ‘

. '\:..‘

ebmmqm'y .*Eq.i;ﬁ"by fi:sheéme&i,

smaller rambows, wh:.ch are. the si?

Small size of the

_‘-”?:? for such food itms a8 :mvertebrates and plants’.‘

-vf_brook trout in the? 19.1:9 results :Ln competrl:ion beiwaen -hhe brook

A .a,nd. ch’u.b, as they both feed o Jt:he ‘same type of organ:tsms. Oom-f ‘

d"no Ser:.ous ef‘feot on

Pet’," ion be‘tween “the ohub e.nd ra.m‘bow ha.s g A

'l:he re.inbcm‘ popula.'b:l.on as far a.s it is known In the oase of the S,

o brook trou'b its deeline ha.s probs.bly resulted. from eompetit:.on

‘wi'hh the chu'b for food as Well as for ape.co. B Fur'bher disoussion ‘

-' on thls su‘bject follows in 'hhe sect:.on on the brook trou‘b flshery.

"creel census. Beg:mning in 1938, and continuing in 1940 and 1941 &";l}-",;-_,_ ::f

| partia.l creel cemus was oarr:.ed o:n,. "‘-The oensus was ma.de during
L the f:l.shmg season, beg:.nn:.ng June 15 and ending Septanber 30.

The census is not eomplete as only a small percemage of the fisher-" S

= l'men that visited the 1ake eould be J.nterviGWed, but is probably a o

representative sample of the ﬁshing- |

Fishing on the lake can be divided into o genere.l olassessn o

'trolling and shore fishing Trolling GOnSis*'s of pulla.ng 3 1ure on

the‘ \e:ad of & line behind a boat, at a 1ow ra.'be of' speed. , This type E

E of ﬁshmg is done with or: w:.thout s. guide. , Shore fishing cons:.sts

‘ -Mof casti:ng m'bh ba.rb .or “ar'bi.ficial flies from the shore, or frcm a.

boa.t anchored nea.r the shore. In mos'l: e&ses g however, e.rti.t’icial

W

e :_,.’:‘j‘ﬂ:flies a.re used.. -

A g\ude acoempa.nied shore fishing pa.rtﬁ.es in only one or “bwo

: “-5'»;in3'bances.' Therefore no separa'be reoord was kept on shore i‘ishing

s with guides.‘ |

'An atteampt Was made to keep a. reoord of under-sized ..

fish which wl e,y“oaugh'b but for various reasons was diseonti.nued- _,_,;._‘.




o 'The ce:asus was mad.e by‘ recording pertment da’ea on 'bhe oatch

°f ea"h P”' "y m"er“e“do e Party beina composed of a1 fishemen T

B in one b"ato Tmllins parties varied f’rom one 'ho four persons perf.ﬁf.s

N A

g - o .

par'by, while shore fishing 'pe.rties included in some cases, ‘as many

.
i
I
A

e.sr 813‘ persons }Perlpar‘by “A"Results from ea.oh party were recorded on ,

one oreel eensusesheet. During the summers of 1938 and 1940 the ‘

“ Ju:":;lforeel census ‘,sheet used was of the tYPe Sh"‘m m °mbit 2. ime -

the seme fea'bares. '.l'his sheet is shomm as exh:.'bi‘b 5. Reference to
ﬂ “"these shee'be shows that reoords were kept on date of fishing,?
Ij;loee.tion on the lake, kind of i‘ishing, bs.it used, a:nd number and

-specles of fish caugh‘t number of Ii.nes used and hours fished.

,SHORE FISMHG i The most popular lure used for shore f:.shing

wa.s artlf:.eial flies. Various k:i.nds were used, among wh:.ch some of

ﬂthe most popular patterns were Joek Soott, Silver Dootor, Barber R )

e Pole, Ro:y'a.l Canhme.n, and SIim J.’un. : The bait fishemen,ff?relied on.

8 i‘?minnows, or pieces of chub. Although mere fish ‘

- f,per uni'b of efqu't were 'ba.ken in most oases by the fly f‘iehemen,

.the largest f:.sh were taken by bai'b fisheme:n. ISR

W

‘rhe Jmos*b oomon fish taken ‘oy shore i’ishemen ms the re.inbow "
‘ ;;;;;trout. Brook trout were nex'h in :meortanee, and ocoasionelly a. native :

o ‘m 'baken. ing 'bhe month of Septanber, the ma.ckinaw ceme- to 'bhe

: qshee‘b used in' 1941 we,s modiﬁed somewhet but consisted of essentially'r""fn*’ IR
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BExhibit 2, Type of sheet used to record creel cemsus data at Fish lLake,
Utah, 1938 and 1940. (These sheets were hectographed)

CREEL CENSUS

Iﬂ.ke OI‘ Stream...ooooooo.ooo.00‘-..c-looooooo.occo...Dateotooooolooto

Location"'....'0......0.I'.‘0'0'l.'.0.0..'...‘.0.0.....0...........

Legal ~~~ Undersize

BroOKeeeosesssscescscosoncsssccsossssssescsscnsse
RAiNDOWeesssscosossescssssssssscssossssosscne
NetivVeesseossssesesecnscsscssacscsrcssscnssnca
BroWleesessossoscssscscsosscccsssssscssccccse
MackinaWeeeososoecosessoscscssccsocscceasssscscss

chubs.'....'..0..O.'.....O.........000’..'..

e ——p———— . A . — g xm —-

Kind of Fishing
(check)

Boatooooooooo.TrOJ-lingooooooo

-

I
ShorCecececeeslBStesesesescccce

StilleeceseesNoe Of lineseseces
Baiteeescessocsaceccsnncoccne
WoIMSeeseseseoeeSpinnereescsccee
InsectSeeee s Artifs flysessses

MinnOWS........Plug;.....o.oo

Hours i‘iShed:..'.‘."‘.m.........'.A.}J..‘..OOOOOO‘to.'..O..P‘}. Tota-l.."..

Fisherman's NAMeecesscsesescsccccccoccose e AddresSSeccccccccssccececccssccssne
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®xhibit 3. Type of sheet used to record creel census data at
Fish Lake, Utah, 1941. (*hese sheets were hectographed)

FISH LAKE CREEL CENSUS
Iﬂcationo’oooctotOochoooootooooooooo'oooooo-o.oDateooolooooooooooooo

Kind of Fishing ‘ Bait

Trolling..........n..... WormS........‘o....Spinner.......
Guideseessscccece
Shore.................... Artificial ﬂy.ooo Minnow.......o

NUber of 1ineSesececeessesePlUgeseseeresssssOtheTeeseseceos
Hours fished: seeececetOscscsccchoMecocoscotOosscccesePele Totalesesses
Weather conditionSeessecssccccscssccscessscscasescccsssssscsccscscscnne
Fisherman's NamMeeececcsescsscsscscsscscossees s AddroSSeesessscsscccecces

GO 0 0 0000020200000 000 0C0000000P00C00RIOCLOROCOCERLERECEOEIEOIPOIBNOOIPOCGEPOEIOIOIOIETOIOIOSIOEOPOIEOSDS

Rainbow . Mackinaw Brook -




Table 10, Summary of shore fishing creel census records, Fish Lake, 1940 and 1941
""""" Fishermen | Hours Hours Humb er
Year Parties Fishermen | per party | fished per man fish

1940 188 539 249 675 1.25 1414

1941 316 924 249 1634 1.77 2814

Fish per
man-hour

o —r, b S




conparing the number of fish taken by one man during a uﬁit of time,
returns form fishing effort expended can be readily calculated. This
affords a means of comparing the returns from a given water during
different periods of time, or retﬁrns from different waters during
a period of time. At Fish Lake, one hour was used as the unit of
time. Reference to table 10 shows that in 1940, an average of
2,09 fish were taken per man-hour of shore fishing as compared to
an average of 1,72 during 1941, or a difference of 0,37 between
the two years. The significance of this figure Femains to be seen,
as it is believed a continuation of the creel census study for
several more seasons is necessary before any accurate conclusion
can be drawn., Various kinds of informetion, which require no
explanation, is given in table 10, It seems that shore fishing is
gaining in popularity at this lake, and as a result, fishermen go
out earlier in order to secure a good fishing spot. This might
possibly explain the increase in number of man-hours spent in fishe
ing in 1941, The census in 1941 was more intensive than in the
preceding year, resulting in collection of a larger number of
.ereel census records. However, the methods used during both years
were similar so that the data are comparable.

In order to show the seasonal trend of shore fishing during
1940 and 1941, table 11 was drawn up. As can readily be seen, the
catch dropped slightly from June to July, increased in August, and

reached a meximum in September, for both years. The catch for each



Table 11, Shore fishing catch in fish per man-hour, Fish Lake, Utah,
1940 and 1941

IR pruss z 7 -

- Weighted
Year June July August September mean
1940 1,38 1,26 2,18 2,79 1.98
1941 1,27 1l.14 1.71 2.64 1.75




month in 1940 was higher than for the corresponding month in 1941,
No attempt is made at the present time to explain the difference
in the catch for 1940 and 1941,

The meen was arrived at by giving June a weight of\one, and
the other months a weight of two, because there were only 15 fishing
days in June, and 30 or 31 in the other months.

TROLLING. Trolling consists qf pulling a lure behind a boat at a
low rate of speed. When trolling for rainbow in Fish Lake, the
lines are usually let out for a distence of 75 to 125 feets Lures
commonly used are daredevils, many kinds of plug%, and popgears
baitea with earthworms or minnows, When trolling for mackinaw it
is necessary to use a copper line in order to reach them and hold
them when hooked. The mackinaw are usually taken near the bottom
of the leke, where they go to find the cooler water. The most
popular lures for this trout are plugs, and Davis spinners baited
with mimmows,

Besides the rainbow and mackinaw, a few brook, and occasionally

natives or salmon (Qgcorhyncus keta) are taken by trolling. Chubs

are rarely taken by trollers. Trolling is broken down into two
divisions: +those fishermen trolling with the aid of a guide and
those trolling without the aid of a guides. Trolling results for the
years 1938, 1940 and 1941, are summarized in table 12,

TROLLING WITH GUIDES, Table 12 shows, with reference to trolling
with guides, that practically the same number of parties and fisher-
men were interviewed for each year. There was also little difference

in the number of hours spent in fishing. Comparison of the number



Teble 12, Summary of creel census records, for trolling, Fish' Lake, 1938, 1940, 1941

Trolling with guide

Fishermen

1 C . . Hours Number Fi:c.h, per

Yegr Parties |Fishermen per party Ii-_{ggﬁgd per man fish man-hour
1938 134 307 2e3 1085 3453 - 871 0.80
1940 129 3056 2.4 1189 3490 - 1220 1,03
1941 137 . 398 2.2 1186 3.98 - 981 - 0.83

‘Trolling without guide )
1938 108 228 2.1 716 3.14 388 0.54
1940 166 382 243 1471 - 3485 736 0.8
1941 287 664 243 2388 . 3460 1207 0.51
All trolling

1938 242 536 262 1801 A 337 1259 0.70
1940 295 687 Z2e3 2620 3.87 1956 0.74
1941 424 9262 23 3574 372 2188 0.61

-0%= -



of fish taken per man-hour shows that the best fishing was in 1940,
with a catch of 1,03 fish per man-hour. There was little difference
in the catch for 1938 and 194l. The difference in the catch might
be accounted for by the fact that not all of the same guides were
present on the lake during the three different years under cone
sideratione

ALL TROLLING., A summary of all trolling, which is a combination

of the results of non-guided and guided parties, is also given in
table 12,

Seasonal trends of the catch per man-hour ¥ trolling are
shown‘in table 13. In all cases, June was the best month for
trolling. The catch of non-guided trollers was more constant
than that of guided trollers. The mean for all trolling was
0.74 fish per mean<hour for 1938 and 1940, but dropped to 0.62 for
1941. This mean was obtaingd by giving June a weight of one and
all other months a weight of two, because of reasons previously
stated.

SPECIBS COMPOSITION OF THE CATCH. The species composition of the
catch reported in the Fish Lake census for 1938, 1940 and 1941

is summarized in table 14. A more intensive census was carried on
in 1941 than previously, which accounts for a larger number of fish
being reported. In 1938, 1246 rainbow were reported which made up
8l+4 percent of the total catche In 1940 and 1941, the rainbow
madé ;19 93,0 and 94.1 percent, respectively, of the total catch.
These figures show that the rainbow is by far the most important

species in the lake. The brook trout was importent at one time



Gl

but makes up only a sma.ll percentage of‘ the catch at present.

: ;',,, Mackinaw are not taken in say great numbers, but the:.r la.rge size

mkes than an’ :i.mportant game fish in the 1ai(e. Mackinaw weighi.ng

o ‘_:\15 po‘unds are often ta.k;en g Fish La.ke, a.nd. occs.sionally one is .

ERRTE caugh'b which weig;hs between 20 ‘anid 30 pounds. Ne.‘l::.ve trout and salmon |

are taken only occasionally and ms.y be considered as negliglble, T
1
‘ Many more fish are. ta,ken by shore fishemen ('bable 10) R but
]&1‘891' fiSh ere ta.ken by 'brollars. Trolling my produee ﬁ.sh any :

“$ime of the da,y, wh:.le saocessful shore ﬁ.shing is limited to e

‘A'l‘z",‘.‘_{;’short ti.me in- the evening. S ' .

‘rf;?,‘TROLLIm ’WZHHOUT GUIDE. g 1t is believed that a more reliable imh.ca- B

:'ttlon of the trolling results during ﬂ'xe three years is given by the

T reoords of non-guided part:.es for several reasons. Gu:.des of‘ben

spend 8- ﬁxll trip tmlling fo:r mackinaw only, a.'nd m all cases the

i sa.me gu:!.d.es are not a,t the 1a.ke each year. ! In most oas s, non-guid.ed
' i

parties will not spend thei.r mll tn.me ﬂ.shing fbr maokinaw, bu‘k will

' "~.’_"bm‘n 'ho ra.inbaw i‘ishing ii‘madcinaw f.‘ishing is unf‘avors.ble. During

the 1941 season, only one gsxide ranamed &{'. '!:he 1ake after september 1‘.

*‘In 1940, four gu:.des remained at the lake unt:.l ’che flshing sea.son
closed on September 50. Also in 1941 one, of the best guides did
! ;(\:.not a.rr:.ve at t‘ne lake un’cil in July, there'by missing the besi:

” ‘trollin,g, whioh wa.s d.ur:.ng ﬂ:e month of June.. Another fac’t:or tha.'b

‘might enter in, 1s tha,t :the guides ma.y go i‘or some. penod of time |

| ::'t:»'i-" wi'l:hout making a fishi.ng trip, while Very ’tew da,ys pass wi'bhout
'severe.l non-guided pa.rﬁes doing some ﬁ.shing.‘ As shown by table 12
“ﬁxere was very lit'ble difi‘erence in the ;ﬁmber uof fish takan pe ma.n-
“ :.;hour in the three years. oy 1938 a oa.tch of 0.5 fish per ma;n-hour

'was mde, a.s compa.red ® 0.50 for 1940 and 0.51 for 194lo .
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Comparison of fishing by non-guided and guided parties (table 12)
shows in all cases that the guided parties were much more successful
than non-guided parties. It is obvious, from this comparison, that
the guides selection of the time end place to fish, and kinds and
methods of heandling gear is an important factor in fishing success,
The guides are not allowed to fish, but can aid and instruct their
i)arties on how and where to fish and what type of lures to use.

Status of the Fisheries. Throughout the history of the Fish Lake

fisheries there has been a constant changing of fish species in the
lake. These changes can be directly or indireectly attributed to
man'séinterference. Until recent years, very little serious thought
has been given to a management plan for the fisheries. 1In order
successfully to carry out such a plan it is necessary to have an
insight to the status of the fisheries. At the present time the
fisheries can be divided into three main divisions: the brook trout,
the reinbow, and the mackir;aw fisheries.

BROGK TROUT FISHERY. Brook trout were introduced into Fish lake in
1906, They readily sdapted themselves to the lake and grew in num-
bers and size, resulting in excellent brook fishing. Many brook
were taken that weighed several poundse. A picture of a three pound
brook, taken from Fish lake during the 1941 season, is shown in
figure 2. In 1934 a serious decrease in abundance and average si,e
was noted. A record of the brook trout egg-take (table 15) shows by
the egg~take after 1935, the decline of the fisheries and finally the
almost total collapse in 1941, From 1930 to 1933 the take was about

. five million eggse. According to W. C. Soremson, the annual egg-take



Table 13, Catch per man-hour by trolling, fish Lake, Utah.

for 1938, 1940 and 1941

Seasonal trends and weighted means

T o - T Weighted
Trolling Year June July August September {mean
1938 1,47 1.19 0.75 0.72 0.97
With guide 1940 1.30 0.99 0.90 1,02 1.02
1941 0.98 0.84 0,77 0.78 0.82
1938 1.10 0,40 0.34 045 0.50
Without guide 1940 0672 0440 0439 0.51 047
1941 0«80 0.40 0430 0456 0447
1938 1.13 0,72 0.64 0,65 0.74
All 1940 0,93 0.73 0459 0.79 0.74
1941 0.83 0.53 0.52 0.71 0.62
— e r e o i - e e S e




Table 14, Species

Species

composition of catch reported in census, Fish Lake, 1938, 1940 and 1941

1938 1

Reinbow
Brook
Mackinaw
Native
Salmon

Total

1246
59
226

0]
0

1531

Number

1940

3134
127
95

1941

4710
80
201

5002

1938

3l.4
349
14,7
0.0
0.0

100.,0

_ Percentage

1940

et

- —

b e

-+

L ——————————— - A
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was also about five million, for several years prior to 1930
(Wright 1941). 1In 1934 the take was less than two million. By 1941 the
take had dropped to 88,000, indicating virtual extinction of the
brook trout.

The general opinion is that the sharp drop in 1934 resulted
from unseccessful competition with chubs. The clubs were accidentally
introduced in the early 1920's and apparently incressed every year
up to 1938 when a control programn was started. This program has
continued to date. Although it has never been definitely proved
that the chub was responsible for the decline of;the brook trout,
thereidoes seem to be a cause and effect relationship between the
two . Bothbspecies inhabited the inshore'waters,_and the decline
of the brook seems to coincide with the increase of the chub,

If the chub were the cause of the decline of brook trout, and
other conditions remained essentially the same, decrease of the
chub population through the control program should result in an
increase in size and numbers of the brook. However, this has not
happened. Reference to table 14 shows that in 1940 the brook
composed 3.8 percent of the catch, and only 1.6 percent in 1541,
The average size of the spawning fish has not increased and the
egg~-take is negligible. Therefore the possibility that some
other factor has prevented the expected improvement may be
considered.

Table 16 gives the planting record of rainbow and brook
trout from 1930 to 1941, A total of 4,508,000 rainbow, as

compared to 7,493,000 brook were planted during the 12 year
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gure 2.

Three pound brook
trout taken from
Fish Lake, Utah, 1941



Table 15 Production of brook trout eggs, Fish lLake, 1930-41

———— o e - N A s e W o s i i .+ AT " o s s ek A e il 24 e o aen

Year Number of eggs
e e e e en - e e e e e e
) 1930 5,120,000
1931 5,267,000
1932 9,623,000
1933 5,825,000
1934 1,748,000
1935 2,684,000
1936 606,000
1937 545,000
1938 946,000
1939 ) 925,000
1940 162,000
1941 88,000
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. Table 16. Plantings of rainbow and brook trout in thousends of fish, Fish Lake, Utah, 1950-41

Rainbow L B Brook Grand
~ Year - N s N h : Total
' Fingerlings | Fry. Total Fingerlings | Fry -~ | Total
1930 73 — 73 | .49 - 490 - | 883
1931 - 296 ——— 296 ‘ 440 - 440 736
1932 . 280 | - 280 - 560 . #9989 16569 - 1839
1933 6656 | wea . 665 1 546 *414 960 1625
1934 - 104 324 . ] 428 386 : — 386 - 814
1936 211 | 36 |24t . 256 ] =-- "} 286 -} 503
1936 167 - 268 | 425 o 191 7 | - 191 616
1937 322 140 - }4s2 o 158 336 493 . 9566
1938 271 370 641 - 38 - { 767 714 ‘1355
1939 - 364 190 . | 554 B 404 299 703 1257
1940 437 — 1 437 - 7 - 1294 1301 1738
1941 UL 8 _ ' . : A

—d‘!’-—




: r“~::n1ns‘bruc'bionsl_for eondue‘bing strea.m s.nd ls.ke SurVeys” (Davis 1958).""“
The figures 1n ta'ble 16 as oonverted to three-:lneh f:.sh by :Dr.

" Wright ere reproduced in table 17 ’ftrem 1930 o 1954, plantmgs,.__ |

) thanselves .m 1arge numbers, showing tha'b 'bhey are more suoeess- ‘

7?.;the fact tl:a’c in recen‘b yee.rs br ook f’y ha've had to eompete ﬁth

4‘-"-the brook flshery. ;u-i’f )

" THE RAINBCW TRWT FISHM The ra:m'bdw wes. mtrodueed in Fishﬂ‘

- vta.'ble 14 show: that in 1938 ra.inbow mde up 81.3 percent of 'bhe '_'”‘ y

per:.od, or & yee.rly avemge of 410 000 rambow and 681, 000" brook. S

Th:.s would indiea.te an s.dva.ntage for the brook because of greater

numbers bemg plan'ted. . In order to me.ke a fe.ir compe.r:.son of‘ the .

plantmgs, the figures in ta.'ble 16 were converted to number of

o f:.sh plented i:n terms of th.ree—inch fish (Wright 1941.)e This

. *}f:.,,'wae done by use of the surv:wel table founi”':m the bulletm,

oi‘ brook far exceed.ed those of ra.:.nbow.' Frcim 1955 te 194:1 'bhe

reverse wa.s true. E[‘he sharp deoline :Ln egg-te.ke of the brook

'trout took ple.ce in- 1954 following a period of heavy plantings,
vand 'bhe decline he.e oont:.nued through & period. of heavy plsmt:.ngs

: of one-mch fish. El‘hroughou'b the period, rainbow ha.ve ma:mtained ”

R ful thn.n brook under the present eonditLons in 'hhe lake. Hainbow_

' a.re a much more hardy speeies tha.n 'brook, and this R along wlth

rairﬂaow f:.ngerlings ’ probably expla:.nsrjm. part, the :f‘ailure of

?-‘J“I.ake abeut 19 . I'b readily adapted. itseli‘ to _'bhe lake and. in-

oreased ra.pidly in numbers and size, u.ntil s.t the present time,

rb ls the most i.mportant game fish in the lake., Referenee to

‘ ;i»}'-‘j*betal ca:l:eh reeorded in the ereel oensus. In 1940 the ra:mbaw made L




Table 17, Plantings of rainbow and brook trout in Fish Lake,
in terms of 3~inch fish, 1930-41

— e - ——_ -l o 4 . am

o Plantings of 3=inch trout or equivalents

Year T T T T o

Ra inbow Brook Total

1930 131,000 396,000 527,000

1931 348,000 260,000 638,000

1932. 206,000 610,000 816,000

1933 252,000 567,000 819,000

1934 220,000 657,000 877,000

1935 374,000 264,000 638,000

1936 324,000 273,000 600,000

1937 543,000 191,000 734,000

1938 504,000 72,000 576,000

1939 621,000 250,000 871,000

1940 694,000 139,000 833,000

1941 353,000 512,000 865,000

Total  {4,573,000 ~ 4,191,000 8,764,000 T
Average 381,00 7} 349,000 730,000 -




o Accord:.ng to th.e op:.nion of many persons who are :mtima.tely

"a.cquamted with 'bhe la.ke, the ra.lnbow has been decreas;mg in size

j_for seVera.l years s xmtil :a he‘ presen'b the average rs.mbow rans

“about a pound in Welgh'b. VA Apicture of a 'l:ypmal ‘s ‘

."'baken from 'bhe lake durmguthe 1941 sea.son,‘ is shown in figure 3.

Table 18 shows  the production of‘ ra.inbow trout egg'-" a.'b

;,Fi“h Lake fmm 1950 to 1941., Rs?‘, rence to this ts.ble sho*Ws o

',ffifairly cons'be.nt agg-take throughout the 'b:relve year per da If

i'b*_is ‘.‘true that the ra.in'bow 1s decrea,smg in size, the figures i.n

this’ ‘table would -t:end o substantiate the‘ evidence in ;table 14.

.that ,the speeies 1s increasing in nmn’bers m ‘bhe la.ke. The increase

- »namely," an a.bundance o:f.‘ food; poorvnatural spawning condi'bions '

'and hea.vyc fishing The s.rea o:t‘ ‘bhe lake“ less than so)feet ‘in
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Teble 18, Production of rainbow trout eggs =at Fish Lake, Utah

1930-41

i
Year Number of eggs
1950 7,106,000
1931 6,582,000
1932 7,364,000
1933 . 10,449,000
1934 10,796,000
1935 9,007,000
1936 9,069,000
1937 : 8,804,000
1938 10,248,000
1939 10,370,000
1940 7,500,000
1941 7,500,000

L e ek e e e e a2 mm—— e e m s e———— e — A T . A o . o - e



55

depth is roughly 800 acres, which would give an annual plant of
192,000 three-inch fish (240 x 800). Table 17 shows that the
total amual plant in terms of three~inch fish for the past twelve
years has been rfar in excess of this amount.

In considering the question of the number of fish to be
planted there seems to be two choices: planting large numbers of
trout in the lake, and conseqﬁently having large numbers of relatively
small trout in the lake, or planting small numbers of trout and

having fewer but larger trout.

E

THE MAKINAW TROUT FISHERY. The mackinaw is native to the Great
lakes and the region north to the artic circle. Like the brook,
it is not a true trout, but represents a group of fishes known
as chars. However, the name "trout" is commonly applied to it.
Its flesh contains more oil than that of other trouts, and it is
an excellent food fish. The mackinaw requires cold water and an
abundance of forage fishes in order to succeed in a lake,

The mackinaw was introduced into Fish Lake in 1906, It has
never become important in numbers, but the large size of the species
makes it attractive to anglers. It is common for fishermen to take
them weighing from 5 to 20 pounds, and a few are caught which weigh
between 20 and 30 pounds, in Fish Lake. Two large specimens are
shown in figure 4. Their color markings resemble the brook somewhat,
but they are not so highly colored as the brook. Figure 5 shows
their merkings. They have decreased somewhat in numbers in Fish
lake in recent years. Some controversy exists as to whether or

not the mackinaw should be encouraged in this particular lake,



because of their habit of feeding on rainbow trout. That they do
feed to a considerable extent on rainbow was shown by food studies
of the mackinaw. In this case, as usual, there are good agruments
in favor of the mackinew as well as against it. They feed to some
extent on the chub, and their value as a game fish, because of
their large size, should not be overlooked., If the mackinew is to
remain in the lake, the sPortémen must accept the fact that many

of the rainbow planted in the lake will become food for the mackinaw.
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Figure 4o A Fish Lake guide with
two well pleased fishermene
These mackinaw weighed 14 and
13 pounds, respectively

Figure 5. Picture showing markings on
mackinaw trout taken from
Fish Lake, Utah
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| The information obta.ined from this investiga.tion seems to' |
o ;justify cer'l:ai.n conolusions whioh are of mporta.nce in- relat:.o to «‘
,""formlation of o plea of management for the flsheries. ‘, t2
o Because of the soaroity in numbers of brook trou‘b in t‘a

‘la.ke, the food s-hzdy of thia ‘spoo:.es ms ummpor‘l:ant. > Investi."’

»"howed that ﬁ.sh ms.é.e up»a-'“

e 1arger percen‘hage of food items telcen than a:ny of the other group

The type of food itans ta.k‘ ibyi“ the mmbow depends 'bo a. large

‘extent on the s:.ze of the 'brout.; The food study of.’ the maokinaw '
*'13 considered of moat impor'bance beoause the maokinaw a.re the
principal predators in the la.ke, £ eeding prinoipally on r a.inbow‘:l

o ,ﬂ’,md chibs The proporﬁon of‘ ohub end rai.ubow in the food of 'bhe

'_’:‘mokmw ha,s cha:nged ea.oh year, beoause of d:.fferenoe in availabili‘by :

o to ‘the maok:.naw. o

The relat:we_numb‘ of hubua.nd rainbow found in 'bhe food
“th acts - in axof the oontrol of the elmb.
?‘i'v,fthe chub are abundant they are\ :orced out into the deep water

tjjwhore they are available to the maokinaw, a.nd vioe versa. It is

. ‘the opinion oi‘ all oonoorned that 'bhe chub are less abtmdant at 'bhe S

Aii‘Present time, thm th@.‘f Were'before the control progrem was s-l-,arted" S
" The dec]‘j‘ne °f the brOOk 'brout is ’believed o be & resul t o f X P

| -f:.‘-”,compe'bition f’or spaoe a.nd food wi'bh the olmb, and the fact 'bhe.t L

. 'brook pla.nted a8 fry mnst ccmpete e.lso with rainbow as. fingerlings. |

) The ma,ckinaw, beoause of its 1arge s:a.ze, a'btracts fiahermm,



fn:l.naty percent of the total oatch recordad in the creel census

' »a.re rs.mbcw.' In 1941 the census showed a dec:line J.n the average

"ca*be pez‘ ma.n-hour as compared with ea.rlier years, but 'bhere is

,,reason’ to believe that this was not due to a decrease in number

--‘Eof rainbow in the 1a.ke. In sPite of a marked reduction in average '
f"fsize of spavmmg rs.inbcw, the egg--ba.ke hs.s ranainad 9.1: e h:.gh -

- 1ev'e1 : md:.ca.ting an increase in the to'he.l n'amber of rain'bowc

-Deorease :m size a.nd increase in number .’f.s believed to be 'bhe
result of over-fish:\:ag and over-plenting. ‘ Durmg the past twel‘Ve

Qr*»‘.;;",years 'bhe average annual pla.n'b of trou'b (brook and rambow) has

L fbeen approximately 'bwioe ’hhe proper; ' lant_ es sstme.t:ed for a ’,

C K ‘52. B 1:Lberal_ ple.ntmg pol:.cy.

RE 1, Because of the grea't: recreational value of Fish La.ke, ‘ o

N A.A'A“‘.'chiefly as a fishing resort, it :.s desz.rable to find out whethe B

or not any great change 'he.s taken pla.ce or is ta.king place in the

" fisheries of the lake, 'rder 'bo fomula.te a plan of mana.gemezi
. for the ﬁ.sheries. Wi'hh the‘se objects in mind & series of mves-'
tigations were oarried on a.‘b ‘hhe la.ke in 1935 1938 1940 a.nd 1941."['

The 1ake we.s orig:l.nally populated with the no.tive or '

g ;Out'bhroa:h trout. A decline of this species 'book pla.ce Pr°“°“s ‘

) 'bo"-1906 » when brook: and macklmw 'brout Were in'broduoed :mto the

'\

::’lake. | The mtrcduction of these spec:.es wa.s successful es they
-,:',_f? :mcreased and pronded exeellent f:.shing in the 1ake. About

19 tme rainbow was 1ntroduced into the lake. Tt incre&sed

c ."steadily unt:n.l :d: now"ma.kes ‘up more tha.n nine'l:y percen‘b of‘ the




»‘,tota.l ca*éeh. The Uta.h lake ohub wa.s aceiden‘bally introduead into

o

' 'the lake in the early 1920's. ‘It inereased enomously in . abundance A o

‘,emd apparently is responsible m large pa.r'h for 'hhe decline of

' _the 'brook 'b'rout. A program of control of the chub was started i.'n

7];"1938 and has contmued s:moe. , he chu'b can never be completely

nmnbers if the

: ‘radieated but ce.n be lcept a‘b relatively 1 2

' 3. A. food s-t:udy'was oarried on by analysis of the contents

f“‘vof f.‘:.sh stome,chs. F:.sh were fotmd. to be the most :unportant i‘bem

“in the diet of the rainbow. The ‘l:yrpe of food ‘l:a.ken depended to

‘a. large exten‘b on the size class of the ra:mbow. Because of ,the '
- -“’:.r,af» i

- ;'ji:‘small size of most of the ‘bro o]

rout tlni: are now in the 1ake, :

.mertehrates a.re their ma.in food item, wherea.s several years
V‘ja.go, f:.sh were the me.in 11:em, beeause of the 'large size of’ 'hhe SR

B J("

L ; brook at tha'b time. . Studies of 'bhe food of the ms.ckinew showed. ,

that fish were the mam iten m their diet o

s The me.in fish

species taken as fbod were re.:mbow and chub. S‘Ludies_

oi’ the okm'b showed it 'l;o feed principally on mvertebrates and

plants. Compe’cition for these food items exists be‘t:ween the chub

and the ra.inbow and brook, partieule.rly in small sues of‘ trout. o

4. .e. partial ereel census wa.s oarried on m 1938, 19&0 and L

fﬁ1941.. F:.shing on the la.ke was awidea mto trolling and shore
flshing, ancl trolling further dlvi.ded in’uo ‘crolling with gu:.des

‘ :and 'brOlling Withou"b guider The best trolling 'WE.B during-{;he o

e month of' June, wh:.le ‘the. 'be shore f:.shing was during the month B

B of Septambar. 7 In 1941 the censua showed a deoline in the e,verase

;-Z'catch per man~hour in both trolling e.mi shore fishing, as oompe.red »‘ ‘




=6le

- with earlier -yéars. ‘The best flshmg as shown by the census was
in 1940. Comparlson of guided and non-gulded parties showed that
_;»-the guided partn.es were much more successful tha:n nonoguided partles.
| e In'b;roduction of brook trout in the 1ak§ was a success,as‘s
fhey greﬁv in size and ‘nmni:ers s.xid prairid‘ed e::ccefli».l‘e'nt‘ sliore fishing
v:for'a. mmber of. -jrears. ‘In 1934 a serious decrease in abundance wes
' ﬁétéd. ’J:he egg-'l:ake shom'ed a. decrease smoe 1935 unt:.l in 1941
a mere 88,000 eggs were ’baken, dics.tmg virtual ex:l;:.z;cﬁ.o:n of
the brook fisherye ‘ N B
6o After their mtroduct:.on, the rainbow mcreased in
numbers . result:mg in the la.ke becoming essen’cla lly a rs.:i.n‘bow
lake. The rainbow has been deereasmg in size in recen'l: yee.rs,
jbut increasing in numbers, probably as a result of over-i‘ishing,
and over-stocking. T | | o
| Te The ma.ckinaw was mtroduced m-bo Fish Lake in 1906. ,
It has never become important in numbers s but the 1e.rge smze
' makes it attrac’c:.ve %o anglers. Mael_c:,naw weighing from 5 to 20 .
pounds ére cominonly 'l:a.keri in fish Léke, If the maokinaw is to |
remain in the lake many of the ra:.nbow will become food for +the

mackinaw,
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