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1420 East 6th>Avenue

Helena, Montana 59620
October 251085

Dr. Robert Behnke

Department of Fishery and Wildlife Biology
Colorado State University

EortiColilins MCol oradeot 80523

Dear Bob:

We are starting to use specific fish strains and the first
results are promising. The waters Fred Eiserman referred to are
our best examples. Here are the details:

Middle Creek Reservoir (also called Hyalite Reservoir; T04S,
RO6E, S15, in Gallatin River drainage, near Bozeman) has a long
history of planting with hatchery cutthroat trout going back to
1953. Fish from our Yellowstone Lake stock were planted starting
in 1967 and 10,000 4- to 5-inchers were planted in 1970, 1971, and
1972. 1In 1973 catchables were tried with 5,000 approximately 9-
inchers being planted. In spite of this effort, in 1974 and 1975
Jerry Wells (who was doing his masters thesis work) found a good
grayling run but essentially no spawning cutthroat in the West Fork
of Hyalite Creek, the principle spawning tributary to the reservoir.
A decision was made to try our McBride strain of cutthroat trout,
which was brought into the hatchery system in 1969 (you may recall
our correspondence), and 20,000 2- to 3-inchers were planted each
year from 1976 through 1978. This past spring an estimated 400 cut-
throat trout were found on a spawning run in the West Fork. They
averaged 2 pounds and some were as large as 4% pounds.

Fred probably didn't mention it, but Pat Marcuson, who has
personally surveyed 1,000 mountain lakes in south central Montana,
has found the McBride strain grows better and has a much greater
potential for reproducing than did our Yellowstone Lake strain (we
haven't had Yellowstone Lake cutthroat in our hatchery system
since 1976) . For example, Jasper Lake, a 55-acre lake at 10,000 feet
elevation in south central Montana (T09S, R17E, S23, near Red Lodge),
was planted in 1968 with 7,040 3-inch Yellowstone Lake cutthroat.

Pat checked the lake a total of four times over the years but found
no reproduction and the largest fish were 18-incheswith weights of
1-1/4 to 1-3/4 pounds. The lake was planted next in 1974; this time
with 7,200 2-inch McBride strain cutthroat. It was again checked
four times and now the fish were reproducing and reached a maximum
of 22 inches and 3-3/4 pounds. Pat mentioned that the McBride strain
has been able to spawn even in marginal situations, for example in
unconsolidated snow-melt streams just a few feet (up to 20) from a
lake. As for our Yellowstone Lake strain, he could only think of two




Dr. Robert Behnke
Oectober 2, 1981
Page 2

mountain lakes, "leo (T09S,; ' RIGE, . S6: 8% tacres, at 9,300 feet
elevation) where spawning resulted in a very low density popula-
tronand: dordan slrake (T 7S S RIBERISHI S 2 H iacrest aEl8T 190 ifect
elevation) , where they spawned in the outlet and rather than
moving back upstream into the lake, moved downstream where they
became established.

Willow Creek Reservoir (also called Harrison Reservoir, TO01S,
RO1W, S27 in Jefferson River drainage near town of Harrison) was
the other reservoir Fred mentioned. The excellent rainbow spawn-
ing run into Willow Creek was used as a hatchery egg source from
1942 through the late 1950's - all eggs available were taken. The
run collapsed and periodic monitoring of the stream through 1976
indicated insignificant numbers of spawning rainbow. Apparently
the failure of the run to rebuild was due to (1) the inability of
the fall spawning rainbow regularly planted in the reservoir to
reproduce and (2) low stream flows in dry years resulting from
Treigationswitthdrawals.. S a9 7 s d 998 iand.. 1980 ‘weiwerowableto
procure Lake DeSmet rainbow eggs (100,000 each year) from Wyoming.
These were reared to fingerling size (1 to 3 inches), part were
planted in the reservoir and the balance in Willow Creek. This
year there was a phenomenal run which Emmett Colley, our hatchery
bureau chief, estimated to consist of about 1,000 fish averaging
3 pounds each.

Bob, your monograph has filled a definite need and has been
well received. I would not have guessed there was a need for a
revision without your saying so. The only problem we have had is
in procuring sufficient copies for our field people. We hope it
will be more readily available this time. Incidentally, the two
reports you requested are enclosed.

‘Kindest regards,

2

Zrf
4L

Georée B Holten

Assistant Administrator

Fisheries Division




STATE OF MONTANA
Department of Fish, Wildlife and Parks
1420 East Sixth Avenue
Helena, Montana 59601

Bob Behnke

Department of Fishery and Wildlife
Biology

colorado State University

Fort Collins, Colorado 80523







1\
I-+/(,UV\;€Q—/\/ : C),v/-},) S e 00 Bica [;&ap% L Qorl?.E'cﬁ?_n,u_

J
pevi wed

(;W@,w;&wﬁ TAEs  Suky si) pw&m 7{ Mf‘”“&
/M B a,m& VA JOJZ/L(/WW/@-Q B IVEP 22N fa’L oakle

Rl '
Calmaliot = alf g
WN Y Py S (247%.)

(V\\)y 7.7 Twc/z ha. UWVWM”'\ o/& g {310 cP s 2Ff0’c day i)

~

+ Tuwro VV\/\/\AW‘-\ "Z elerris (J@Oc - 570°¢ "L“ya)

/E/Q«‘%Qwa /&L“L 20 ,:QA,-Z') Dl —fJJC/(&);/J)"'Vl M'

H0Us&o
Dec. 7oy Vdoicm. ( gagdly £t ) g B S

Zfl;L{ c s ({W“q/La )k_- £ TS icm,

H40,7 em. Conkro

% é)oéfz F u)’ { M. Dw\zld@ion Ay HuMTev‘l L H, M, el g9,
Dlpha

g{k&&@) OK MW i (7 ) [3 sud (7 = hae:T)’l/[ Te STDJTC'VDM‘Z
éen g,omacQ ( 4@ Hl\f‘ﬁw_t\cﬂ\uom oo o L.olfbo JJ!'Mam,

O@carh\fu\c.hoj k{@ﬁ i A%Uacuhvre | 72000672720

; (V\V&ﬂ«é b, 85 (0, sl ) €, RasbeXts 1980 Lia b i St
% 3,50 g
\’L‘ S‘h) ‘/ sk wasn ‘7—‘2/\/\16,\417 U/)/é (CEPAE I I)Q{OT‘ { mOﬂoj Catl

Cheyeune, -y §z2002




e ‘gFl*
7Ry waon e Sh2bl o gs 0o 3, 37201
GXM‘!< C(vtmv\}; &;ﬂ\ et Ok f’a/w]g/& »ei' ok é{&:/‘,
Ul 0 e G la 0 el 0 s )

/7.-9\)53&‘4 Cetti sl G A € Gl 1P

:«\*W'w“ a’“w"a‘? 4 ML(L‘MU«} Frepregutid C&&{#’LM rambe
A

aXawma ., ¢, > 6. Gl ()7
“'Cb/emne/s—\ 7”7'%7(7!»«3[% T @lormsn MM, = fane Lm/:,
(hchaed o B Lr nieil b Sk Vils e
C260btesr  rrpn  BaTle Cric. - wew st CFG  Jot Gk, ~ pol congs o 21

(<2 f’»w (mpr

-

./wawv-7‘{¢:

= k. et gl o5 e tr

Soclu, Sprnge OA. b 57,:@ 2, heesany,
. j L-A(,Tz ! /(_)—vm ["’t’f" — 9 Seonelens i :-"f’zfl;w(}

s Dt Lo, O, Preed — Diavtme L, (Fredat «
PW L, dAend . /S 5
- g’tec . - - : :
B 4 C R I Ry $9 95« oy aa b beeloid”, ,,fM,_Wgﬂ., Fr ouC L 7- )

PP Consbnolior T.FERBC~ 29, 1 72PL-1 7P/

-

7 4V c(ﬁon‘a,-ﬂ\\_s- 19 Fo Efleel” of moa~aum aliwdta

6 b SR ad Rreon Fnud G cuclovesd  peeds
Lac 342 (smatt) Llowen 6}/'\01013 il e }yctﬂh-«~ Ovdra i
el SuwennP / beorioas vy aliawarns. -

5 (-—L/ﬂ‘\‘/()t CJ:(CQ(TP "‘q‘o‘f'c;

.

\, ; ‘V‘S/‘M—»"“Mw- S
fété '&741«01"« ey e Fe (z‘u’*"yaz ../
: J bgjul)r vers  cul o bind 3id C)}ﬂ///di‘ ‘2




Beoms m (. V. 1978, Frwcloandinim G ALa  _Lger “ *-FX«‘WJ

}v‘\i@\.k LMM ,‘ciu,.m,,‘ll >.s 0 Lot chcrz;p \a,ew QRuelirner, Ragiees
2 (3): 3060 NI A PSPy B exTriove Lo - DU L
({_;712 Ca)

> ~ 58O ‘ PR TR
@Wﬁ-&&j’& % G A, el C} . A . c. Q;o»u 19 T3 - a,b,“.’((.‘_/(._g,‘ - @/& o L\)\t\;c '\&(,\y
‘Fu\dfﬁim “Ct‘vak@’bvv;i lj('»{.v\,&&v—— t"‘\"“t -v/'i:’tkLL‘Vv) % C = * C/ « 6 6(’) AL Ly 2 \'-
IV, L«ébmj;v%? - P VO PR 3'\(11(4:&./@'6@' sheet Faed [crmLevjes, bods. cu it

A

5 Ulmai;vua Coyelbund ) ~ yinchuns - wohly AT Clocd
- UST Cude .- -S(;,-\a.ﬁﬂ% tede % Tobling,
~ Dants = oAk » V s
MT SWasts = B0 pamel Svunee Jdele
= Colnna— (lap D X Wt Cki)- m,;ﬁ;.ﬂ 1949 = Kowligp (e Pormenh b,
o » Yo Climvon Nak. Hotes, = ouf e ~ T llasd e namibow
TPLL R - 196 - rien ] ot trad <e Sacha Spags Gbe, (ha
Pk = ArecaTaat ~
e wW&,Zﬂ l\’a/w\.@nb” ” 6;.‘_\‘ = L
Buiwmd £, Ont, = S0 kol wet FlaC)s ok gt
s’w,aw halely | poanbon,  planfid A Riavnd &, /92
X angd . é‘uu&w %o ~ mol denwaldalid frod ohl,
= 6,},’})‘« fn e dD.CO - Jé«. el b Tpemmins for Eeple
w Sty Aengolicoklid oad old cTvck, wied;
gnw Gttt oy \Myt\.»fé;k? Lt LuneeaTie bds ol chv it

el twd2hned -

¢ ‘B ® CQQL- : R,8, Y929, WMJ@V@:%@&JP anmel ,14,318,‘24;{\,; &L&%WQ
anXhe, A Leder wh&i}.&ojﬁ, ( (Qéc. ) ¢ rzéo‘l-, (‘/GWT/QLy (o yww
W Y - DL E RSO 36(1033\,2)‘1-:221,
P Cake.” Lo/ bi nakew - Low natrins Lotz kp,a.&g_«,,, wac, w) [tk

¢

; : ; 3 . s
A ’\CLIV‘—Q»J ; t& (7398 5 FEWN {L,\‘l\»—i-z Tt Lala, — R rakews ogalis, ua C:(“;\B

. }L\ﬁ":(":" ,(,..ks, DL .T)\.‘z,.\ (:.:;,C.L, 2 (_,,uf,; (_(:"gc,‘,«.(»y = _,C:m .’“'.L\«,, 2l

Tb] iac:w.( ,(_r’& \/w(cm Cregr- Mo pnlen canwarsel -

/

+Dertadash L. (Alse k)
\ /5;::6:;13);3‘33? LI T{J/J'ns Teeya b t/ eluctoet , Vnealt \Z”*"’L‘T‘
(\T“ . o(f) Deh, rolees 26-26(23) * Rp. 3¢ (23)
o 2800 piBsiz) * U Jiyaw} 5. Tl i
Hasee,, i . Yy s il iw MQ?T e Docl e focra N 4 o i
oo J’/\c»ﬁ’wf{,ﬁue (hatT i ?\?’L’Eml\‘) e ei/u:bw/& CQ,_/yzz/Zc‘le.?,g; »/&J\M-v VWH\O'Q’(«

A gl .féﬂ-\n'\n Crgce |, ;ﬁ {k '\»ﬁ?‘-v,g}{a‘:’ i \‘V‘/L ‘LAAA.. K /‘VJJ"Q’\)-: R C Vb;(,z; L .
{
U

i H.wi.g/ MC. Yo b A RNt~ Mjmﬁw:ﬂi%,
2ppleed  Mabs wwitipud pepl Co o) gopdalipn - ilhd 37N L 267

»x Gr“"‘:ﬂ"/ recv iy thad, pyach-c o~ st muiated b~/ e,)op)b;'bﬁ 04




Oulkes T.n. 1280, S lewT peclooZale oulalibilipn evd
Kne oo culan Mvr&»-lw—;wua Al fe S ek 206 Ctje«»«)..?) L 923-P9¢
Cowils T SR o e T UZW?% HnnZ
Ao o QLW“?)"‘ Firr AR Cate equlrin -

RE i mine acdd Je
H s which has only 3% df feoes prea

Ao 2SR St o i
Trp A ,;4«”"%’ Honllibn = o e T

Y

2 ,/Q—Z?X/i/uc)& et s 77LW mosad coon ¢ ban o ,‘;'4,401/&‘;‘”27

ﬂth:d - W) /7“4@@5 5 NLan Mu'é’r&/{ v nuw,é(‘p.&('(,( /M@aﬁﬁcz-l%

:/ ONA  Neewdd 2/ {M W

)\,é"cg,f"l AT Y780

; g\'c&\/‘q/(ﬂ'\m/\/{a ‘T‘\mw«a AP ‘t(m ; 5(‘,\;,;‘,,#2 vo (vevizy ) 3

L \\M’ w\)t\ o Wiacneewfuli,

S ~ipvn | 3 fo, s vy
e ¢

o %:kyu stoaB e J&( v? »/ZM,\L ~lean ¥ ,,Lﬁw\tﬂ‘,\ o 534,\/,.2” '/u.,;;J )
= e v
na e,

a0

Tieown s Ktns; CBQ.&-(”L)"’.Q/( acCrmpanteIhns o dn M e L ety

%‘N\EM N o (zz,ad&zf Sp-
iy i ‘
slow ‘”(,(,1,4;*” annew Ak — ,awaL‘ oAl LM =~ f\w(\;-J S ,x.aa«ﬂ&f"ﬂ “”’\MMa £

Sz\y}vﬁ S5 (WKliny Csezamvs 2 Al s key

16\"9 msn, Dy 5 G STa\,n;k&,r) G, Lo Klay

HW“X’Q«@WO’WM b adkull  Cdlhiwml Tind |, Salwe laki,
%W,l. &F Zook. 211: Ait-4,3 *:J‘. 93 Vip i L ke

;e Te M. Fgrley. 1948,

S0 e AR TS T Bl L e

= RW,Q_Q)AW Ml R.e. 9allace 1925- CLmMe—éa?zJ:o&
an sk, M"FL‘W Comrparimon of Menngs Jady Solome
clandsc ah  Sebuse  Gaindwoi Rybpido. Comp. Birehin
}OLW, VRPN G T (sl SRR “’7@““2‘9” %
Aaa kil g Gl b WL /Leu.m T P |

rr

7




| o
Sehpllz bl ibeon i, o ‘*C Py pledly o Gt
AT N g l/() N L etor ot €
TG @{ ’5/‘/‘“ P32 : e
g /b’fﬁ”&“&rjz(,(,,@ﬁ j?_f/(éa&/\:m ¢ P_—QQMM« “ A j,f) A

V{,*Qj P,uz»oci’c

d




it
2 .‘\%\‘\5
\() _/

75 Adams R S S W Za ool an deE o R BEMe o n SRS el empe naiture
effect on parr-smolt transformation in steelhead trout as mea-
sured by gill sodium-potassium stimulated ATP. Comparative
Biochemical Physiology 44A:1333-1339.

84 s Adams, B Lo W8 Zauge s iandil. R MeLain. #1978, viInhibitien of
salt water survival and Na-K ATPase elevation in steelhead
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AP 105 Lidol 162z Tl Lsz lag

Standard L. 91 LipZ113& 90 | 35 )} 95 § 70
Body D

Head L
orbit L
Yipper Jas L

Dors. e Onip to SntL thp

Dorsal {in basal L

Dorsal fin depressed L

Adip. fin depressed L

Caudal peduncle D

Caudal peduncle L

Vertcebrae

Ist Arch gpiilpakers (up)

{lower)

(tolal)

Branchiostcual ravs right
(lefr)

Dorsal rays

Anal ravs

o e
Pectoral fin rays

Seales in lateral line. ; ‘

Scales above lateral line ' 29 . “ws <
Scales 2 rows abeve lidt. 5 ' 15 1064 117
Pelvic fin ravs 1 / 10 /0
Pyloritc eacea ép @ A , P » 1 2o
Dentition ‘ O O







CHARACTER ANALYSIS SHELT - COLORADO COOPERATIVE FISHERY UNIT

% C . L SR R

spicats LA Yy LOCALITY
COLLECTLD BY (70\3&“1 BATE 18

Cat, ¥ Mcasurcments by (ZL) DATE llﬁ[é/’?ﬁ
/3

L o
Specimen # 2 S
. a"’

*,{';;‘;’L“ﬁ“" 3 l ‘ 7 I
Total L. prvie 10281 451 126 1]138S |

Standund |, ﬁ 120 (o4 l (1’3
Body D

Head L
orbit L

Upper Jaw L

Doxrs. Orip. tollSntiiitap

Doxsall finwibasail il

Dorsall fiin Jdopressed

Adipi findepressed el

Caudal peduncle D

Caudal peduncle L

Vertebrae

Ist Arch gitlrakers (up)

{lower)

{total)

Branchiostceval ravs right
(lefiv)

Dorsal rays

Anal ravs

Pectoral fin rays

Scalesiynilateralyiane

Sealicsiertyoxuesi e ralaalinne

Scallies 2 hirows iabove ilat

Pelvacitiing nanvs

Pyloric caeca

Dentition




CHARACTER ANALYSIS SHELT - COLORADO COOPERATIVE FISHLERY UNIT

(S~‘L“‘ L pg;ﬂﬂ; l*{LbFf’ F{ Y

SPLCIES RavaMecy LOCALITY

COLLECTLD BY Pollard DATE 111%

A A
Gat, ¥ Mcasurcments by .y DATE 13/5/79

Specimen A

) 2 3 S x

v i

Totalin; j il 12 | 133142 | 140 | 134

Standard 1. 135 L1261 1201 115 | 104

Body D '

Head L

orbit L

Upper Jaw L

Dors O . to/iSnE s k1D

Dorsal fin basal L

Dorsal fin depressed L

Adip. fin depressed L

Caudal peduncle D

Caudal peduncle L

Vertcbrae

Ist Arch gillrvakers (uv)

{(lower)

(totall)

Branchiostcual ravs right

(left)

Dorsal »avs

Anal rayvs

Rectonal finipays

Sealusiiin il atenall lncl

Scales above lutergd '1ine

Scales 2 rows abeve lat.

RPelvaic tin ravs

Pyloric cacca

Dentition




CHARACTER ANALYSIS SHELT - COLORADO COOPERATIVE FISHERY UNIT

SPECIES Rz inkis LOCALITY

COLLECTLD BY Callard DATE 1974

Cat, ¥ Mcasurcments by C%;) DATE - ! /19/21
r 4

fud.. & Onak e B Bina

w1 e i { * Wi
Specimen # Sy B9 : ‘?-r}_gw%,?wfd&lﬁimiwﬁmﬁm‘tw f{‘\

26 S @ 5

Total L. taq biidg 133 1361 /122193

27
Standard L. /07 2¢ 79 L an b lrel 1)

Body D

Head L

orbit L

Upper Jaw L

Doas, Orip. toiSnt. tin

PDorsal fin basal L

Dorsal fin depressed L

Adip. fin depressed L

Caudal peduncle D

Caudal peduncle L

Vertcbrae

Ist Arch gitlrakers (up)

{lower)

(total)

Branchiostcual ravs right

(lenu)

Dorsal rayvs

Anal ravs

Pectoral fin rays

Scalos inFaterald lne

Scales above lateral line ;2%

U ceadakd
Scales 2iirows abave lat

Pednyich i e

Pyloric cacca

Dentition




CHARACTLER ANALYVSIS SHELT - COLORADO COOPERATIVE FISHERY UNIT

__Cscalonte, R. balney

SPECIES ct e LOCALITY Calls

COLLECTLD BY Balic b 74

Gat, ¥ Mcasurements by & /.9 DATE /2 2 79

Specimen # /*& oy e, Sornc. v Mod ,
G W »; : 1D { /2
Total L. P26 e b 72

Standard L. 1os | 111 o 97 | .23 ot
Body D . ‘

Head L
orbit L

Upper Jaw L

Dors, Qrig.ito Snt. tip

Dorsal fianibasaliil

Dorsal: fin depressed (L

Adip. fip depressed L

Caudal peduncle D

Caudal peduncle L

Vertcbrae

Ist Arch pillivakers: (i)

{lower)

(total)

Branchiosteval ravs right
(lefu)

Dorsal rays

Anal ravs

Pectoyall fiin rays

Scalces anglaterall line:

Scales above laterall ]ine

Scales 2 rows above Jlat.,

Peldvic Cin rays

Pyloric cacca

Dentition




CHARACTER ANALYSIS SHELT - COLORADO COOPERATIVE FISHERY UNIT

SPECIES ¢ An\iﬁ_m.)

é‘ §. (Q,l

LOCALITY

COLLECTLD BY PO o d

Cat, ¥ Mcasurcments by

Specimen #

4/

Total «lh

us | to

Standaudif, ]

e £5

Body D

Head L

orbit L

Upper Jaw L

Dors, Orig. ‘toSnt. tip

Dorsal {in basal L

Dorsal fin depressed L

Adip, fin depressed L

Caudal peduncle D

Caudal peduncle L

Vertcebrae

Ist Arch gitlrakers (up)

{lower)

(totail)

Branchiostcueal ravs right

(ledin)

Dorsal rays

Anal ravs

Pectoral fingrays

Scales an lateral line

Scales aboyve  Literalal ine

Scales 2 rows above lat.

Pelvac tikin ravs

Pyloric cacca

Dentition




CHARACTER ANALYSIS SHELT - COLORADO COOPERATIVE FISHERY UNIT

SPLCIES b SN LOCALITY
COLLECTLD BY  Balla 14 DATE |4 79

Cat, ¥ Mcasurcments by 8@) DATE !Lf&l’l’[’f‘i

Specimen A | | :
ol R, = 2 o2 S a2 (o 2 4
Total b, i ‘ 5 e R ] Az

Standard f. ki : 845 'rmnfé ‘ 85 <77 15
Body D g

Head L
orbit L

Upper Jaw L

Dons. Orie touSnt i tap

Dorsal fiin basal i1

Dorsal fin depressed L

Adip. fin depressed L

Caudal peduncle D

Caudal peduncle L

Vertcebrae

Ist Arch gillrakers (up) In || R :
{(lower)- [ é f readall]

((total)

Branchiostcval ravs right
(it

Porsal ravs

Anal ravs

Pectoral fiin rays

Scales inateraliline:

Scales: aboveslafteral line

Scalies 2 rowstaliove Jat

Poelviyic thn pavs

Pyloric cacca

Dentition




CHARACTER ANALYSIS SHELT - COLORADO COOPERATIVE FISHERY UNIT

Escclande, . abave Falls

y ol
Pl
-y o - -

SEigies BRI L LOCALITY

COLLECTLD BY  Pallend DATE 1979

Sy

& s

Cat, ¥ Mcasurcments by ?i4) DATE nlisi 79
e

V 4

Specimen #

[ 2 g b 7

Total L. 147 l M7 1 il

Standard L. 93 G5 jo |\ 16

Body D

Head L

orbit L

Upper Jaw L

Dors B Qrain i tos Sl tp

Dorsal fin basal 'l

Dorsal fin depressed L

Adip. fin depressed L.#

Caudal peduncle D

Caudal peduncle L°®

Vertcbrae

Ist Arch gillrakers (up)

{(lower)

(total)

Branchiostceval rayvs right

(lefn)

Dorsal rays

Anal ravs

Pectoral §8n rays

Scales daf lateral line -

Scales above larerdl vl ine

Scales 2 rows aboeve lat.

Pelvic fin rays

Pyloric cacca

Dentition







CHARACTER ANALYSIS SHELT - COLORADO COOPERATIVE FISHERY UNIT

SPECIES Rai.l s LOCALITY

coLLecTid BY  Pallard

Cat, ¥ Mcasurcments by

0 — Ty Be some

i 10
Total 1. g}?l i i

Standard L. ;syf Q2
Body D

Head L
orbit L

Specimen A

Upper Jaw L

Dors i iOniig Jito SN Tt D

Dorsal fin basal L

Dorsal fin depressed L

Adip. fan dennessediil

Caudal peduncle D

Caudal peduncle L

Vertcebrae

ist Arch wilivakers {up)

{lower)

(total)

Branchiostceval ravs right
(lefr)

Dorsal -ravs

Anal ravs

Pectoral fin rays

Scalos melateral line:

Scales above lateralaline

Scales 2 orows above Jat.

Pelvicitin ravs

Pyloric caeca

Dentition




CHARACTER ANALYSIS SHELT - COLORADO COOPERATIVE FISHERY UNIT

. Escalanle (2. cliox ’\lﬂ;
SPLCIES Ronr b o LOCALITY

coLLECTLD BY  Pallasd DATE __ (474

. P i
Cat, ¥ Mcasurcments by ‘>éi(l\ DATE f//[f/‘/7
T S8

Specimen #

17 s 190 95 s d 23
Total L. ga PRz s Loge i36 L S o

Standard (L. ?2 6% “f‘f ! bs {14 b b 4 o d |
Body D

Head L
orbit L
Upper Jaw L

bDors. (OripliitonSnt . Stip

Dorsal fin basal L

Dorsal fin depressed L

Adip. fin depressed L

Caudal peduncle D

Caudal peduncle L

Vertebrae

Ist Arch gitlrakers (up)

{(lower)

(total)

Branchiostceval ravs right
(lefil)

Dorsal rays

Anal ravs

Pectoralt finirays

Scalidstin lateral #ine -

Scales aboveslireral tdlnine

Scalces 2 rbws above lat,

Pelvic tin rays

Pyloric cacea

Dentition




CHARACTER ANALYSIS SHELT - COLORADO COOPERATIVE FISHERY UNIT

SPLCILS o R LOCALITY L/s ohatcoctio

COLLECTLD BY i llecd_« Heofer DATE (171

Cat, ¥ Mcasurcments by agg DATE 12/4) 7%

#l

Specimen #

Ve L 9
Total L. 21 | 933 | =4 Al i

Standard L., 1oy | 10 jor { o, 39

Body D

Head L

orbit L

Upper Jaw L

bors. Orip. to Snr. tip

Doxsal 1in basal L

Dorsal fin depressed L

Adip. fin depressed L

Caudal peduncle D

Caudal peduncle L

Vertcebrae

Ist Arch gillrakers (up)

(lower)

(total)

Branchiostcual ravs right

(lefr)

Dorsal rays

Anal ravs

Dectionall i nimave

Scalese inglatcrall line:

Scalesiabove lateralsline

Scales 2 rows above Jat.

Pelvic fin rays

Pyloric cacca

Dentition




CHARACTER ANALYSIS SHELT - COLORADO COOPERATIVE FISHERY UNIT

alhitan Maian Slem U,/‘" cb f?*.‘r\

SPECIES rcinkamo LOCALITY

COLLECTLD BY Catland o Bk DATE (977

B Mcasurcments by C&) : DATE / Zjbi/izj

Specimen A

b | o o 2. 1S

TR 261110 | 1oz | 131 111l | 1421 st

Standard L., 102 91 20 107 AU 1201 N

Body D
Head L
orbit L

Upper Jaw L

Doxisi,ii O gv it o SRt D

Dorsal {in basal L

Dorsal fitn depressedl

Adip. fin depressed L

Caudal peduncle D

Caudal peduncle L

Vertebrae

Ist Arch gitlrakers (up)

{(lower)

(totai)

Branchiostceval rayvs right

((Ilcfivy)

Dorsal rayvs

Anal ravs

Pectoral fin rays

Scalds havElaternal iGne

Scales above lateral line

Scalcs 2 rows abevier lat.,

Pelviyc tanirays

Pyloric cacca

Dentition




CHARACTER ANALYSIS SHELT - COLORADO COOPERATIVE FISHERY UNIT
h ¢ . ;

) ol brars oo s%¢
SPECIES , LOCALITY

e

tlat. o Mcasurcments by {;;} DATE Y
" -

< ; A weln St 0 Jfs
Specimen # walbran main stem B/g

9 1o I J g
7 ATEE A ETTEETRE Y AR

Standard L. 147 Q| g l 96 : Y
Body D

Head L
orbit L

Upper Jaw L

Dors, Orip. to Snt.

Dorsal {in basal L

Dorsal fin depressed L

Adip.iifiin depnessod il

Caudal peduncle D

Caudal peduncle L

Vertcebrae

ist Arch vilirakers (upy

{lower)

(totai)

Branchiostceueal ravs right
(lefu)

Dorsal rays

Anal ravs

Bectonaliminirayvs

Scales in lateral line

Scales above lateral line

Seales 2 rowsiabove lat,

Pelvic itiin rays

Pyloric cacca

Dentition







CHARACTER ANALYSIS SHELT - COLORADO COOPERATIVE FISHERY UNIT

{5 . f: - W(}_i %m‘\ i\“\ﬁ‘! n = ‘*‘gggi-rm

i B

SPECIES g LOCALITY 7S absteuction

COLLECTLD BY DATE 1979

Cat, ¥ Mcusurcments by : Er. ) DATE _ ,4#/73

Specimen # .
Pio.a g ol
Total L., 116 l i . a7 ‘ faz 1113

Standard L, : 95 94 37 87 93
Body D :

Head L
orbit L

Upper Jaw L

beors. Orip, to Sat. tib

Porsal fin basaliil

Dorsal fin depressed L

Adip. fin depressed L

Caudal peduncle D

Caudal peduncie L

Vertcbrae

Ist Arch gillrakers (up)

(lower)

(totai)

Branchiostceueal ravs right
(lefn)

Dorsal rays

Anal ravs

Pectoral fin Tavs

Scales iin lateral line:

Scales above luteral laing

Scales 2 rows above latd

Relvic tiin rnys

Pyloric cacca

Dentition




CHARACTER ANALYSIS SHELT - COLORADO COOPERATIVE FISHERY UNIT

( )ﬂmg Hebbc: &,

SPECIES : LOCALITY

COLLECTLD BY DATE 1979

Cat. ¥ Mcasurcments by DATE 1§ {24/79

| sl
Total 1. 47 1139 iy Vs | 14
Standard 122 gl!ﬁ 92 94 {16

Body D
Head L
orbit L
Upper Jaw L

Specimen #

bBors. Oprip. to Sny.itip

Dorsal {in basal L

Dorsal fin depressed L

Adip. fin depressed L

Caudal peduncle D

Caudal peduncle L

Vertebrae

Ist Arch gillrakers (up)

{(lower)

(totai)

Branchiostcueal ravs right
(lefn)

Dorsal rays

Anal ravs

Pectoral fin . pays

Scalies iamiibat eraliilane:

Scales above -lateral line

Scales 2 rows aboeve lat .,

Pelviac tin rays

Pyloric cacca

Dentition







CHARACTER ANALYSIS SHELT - COLORADO COOPERATIVE FISHERY UNIT

e Heher £
SPECIES PR LOCALITY ._L_)_gik k/ <L

corLectid By Pohle ~d oate  1R79

Cat, X Mcasurcments by Q( ) DATE Hf} :
7 i

o 24

9 10 ./ Ml A A
Total L. 2SS ]/3,@ 1239 _[O% ] 19

17
Standard L. 1091 | /109 | 116 ! 98 g? 11
Body D

Head L
orbit L

Specimen A

Upper Jaw L

SN

Doxis. Onryin s itol Snt it p

Dorsal fin basallil

xrg L7 (y_‘

Dorsal fin depressed L

Adip. fin depressced L

fl
e,
£

Caudal pcduncle D

eilﬁ_‘ =

Caudal peduncle L

Tofs,

Vertcbrae

e J’J{m,,
=
o

Ist Arch gillrakers (up)

{ngf ~J
£ s
o G

——-r—-
- a0
—
D ley

{lower)

(total)

U™

Branchiostceueal ravs right
(left)

Dorsal rays

Anal ravs

Pectorali fan rays

Sealles ant lateral lancs

Scales above lateral line

Scales 2 rows above Jat.

Pelvic fin ravs

-

Pyloric cacca 14

Dentition




CHARACTER ANALYS1S SHEET - COLORADO COOPERATIVE FISHERY UNIT

V2 12-€A, 2
B N T

EpiCTie: o % A lcid LOCALITY

COLLECTEDRBY:

(Gl L Mcasurcments by

Specinen #

i Zae
ot L. 4;;&} 192] 235

Sltamelaurdl L, l

Ao

Body D

Head L

orbit I

Uppeni i

[Dores, @rilp, e Sty ©Lp

Donis allimiin basansi

DonsaliftinddEpressad i

Al i deprressedt it

Caudal peduncle D

Caudal peduncle L

Vertcbrae

NS Aveelh @il Mbealkeres ()

{lower)

TR R R e A R
n 0
|
&
1
]

(cotal)

Branchiostegal ravs right
(Elic s

Dorsal rays

Anal rays

Re e tfonatl i iin®raes

Seanles An Aaweral Jhime -

Scallcstabhove i iinge nullas R

Semles 2 pews abheve et

Relvaieiinin nivs

Rydliongi Gl ericita

Dentition
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