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StUŜ U U U à  -à U & U  CÂ 

a « J  ie J u .  4 % ^

h —*^f\ í \H ^ ío ^

r d ^ Ä .

C < ^ « U - i - 3 ú í ^ f ^ .
A/é i4ÍkJu i\d  (ú^%J

^ a ^ N íu iW  /x c Aj u



%L .  C _

^ iitsk sA ,,I 1 7  J L

, 1 4 *
i l l *

L  o <

P o a i t f S  1 ^ 6

Q ooAm jf§|

e>,i Ja  H  * *  ^

f e  # tT \b  0 - t i i K  a t ,  < d  *  1 1 7 $

I  fcre slcf . 1173
'  PfiN| *N 9 f <9t f t c ^ * * ^ k j U  H  7  ¿ j

t1a:%

V t ^ ^ 1
f

¿ 0 « k n s  H & 6

c iv f l j s  f  ^ a i o e ^ K i s  C t^~

C g^ n . ( ( ( £ )  '■  * ¡ 0 * -  1 3 2 .  .

U > e * W ~ 5 > C s'* \ ( < ? 4 o  ^  i r ^ ^ t x s p

W * ^  S g j o ^ W S  C 6 ^ * ^  ) -

O rtV f.  ^  m aivve- . 1 6  p p -

N icJ iP iU . A r » x H < O i \  

C T . K s U . G a s  - ^ « w t d

&«9< 4*»*».

/ V l ^ f e r S  'r i j u L i y



P
 w

#





. vtV jL- s  vf k - w \ o j U c s  ClL  S a  I rvM* \ } r i  - f i s l i^ s  ô ^ r_  

r4 fc g jQ & /  ^ 1  û x la k e jd  1 a j t e s . C T  P i s U .  R e s ,  rc L  C a r > .

.................................. i_  I ^ 3 0   ̂ A  Sy^-O nryo ik c ,  w>Aii e ¿o  4 I ql_ 5<U c>e f n o s ^

fi» ^ 1 r-M3l.y irvi— JE, __6<üá^ ( e d . ^  C k e f r s t  C ^ U a ^ ìJ

^ L -r\^ S   S ¿ U Q g A « n u 5 T O  *“♦ VA/. CTerxIc T t * .  H-<L_gyjg f

---H.OT\ki^AJ...-.-^ , 10.70  ___ Pfriclo<-i-iCvs (£OuK ¿1 C Cjt>a.r (  Saloettrvus c.(pfr^n<; L J

__ - ¿ r *__ <*=i_ ?. 7 7 J & A Í . __ \cJ iJ~ y  ^ € .> yU û t^  L j ik j ) .j \) \  c ip f iìr t  _ T s la > \ d ^  k ! o f4 K o o ^ s i~

__RsW  ftes . ^ ¿ ir d  T^dk . Q<gy> 5 <2 f :  I _

€j\d o i 1 j IaJ. C  „ h~\<sL¿̂  gLtxd fisU \<n Son LjcJc*-* .Q ep. U. $L

^>orurmf 4ff_ Pi V̂v̂ rte-Ŝ  7 S 3  î cf(9 pp
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PHONE CALL
Date

M. ________________

You were called

By M. ______________

Return the call to___

The message was<______
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TO:

FROM:

SUBJECT:

REMARKS:

OFFICE MEMO
Date
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^ 7  '"C-/Cty/ ^  ^  ^

r K -A/h > ¡* ✓<= V  ky snk c,tei

* J.S J  tLArf/^cT'rii ^ <̂> ky

/-*/<£<r

Hùûd's :;ë Ê ê m . ÇrfyûJJ1 OJUjl, a a 2^v^ ^V



CIIARACTLR W U  3  1 b tU: l - C.UlAVivU'U V.V>VJt i.IVVi 1 ¥ 1- I i Jill

'  3 -  W c / v p
SPIXIUS S o ^ p g ^ ^ o . » / -  LOCALITY _______1 _ I _ ----------------------------- ---------

COLLLCTLU HY iCa^C & c U l ______ ________ ______  DATH .. _ J .H I.------------- -

('-•it. « ~ . Measurements by (¿V,<li r - J a g ^ r  DATH __—
-* ' ■ • ■ ^  , ... Xv.V- ,:■ v '

Specimen # -

I <29  ’ / a .  ____f---------- ,----------

Total !.. 7 3 m I 1?/ 1. 193
Standard L# . . *HZO a  tf i f H iS f /62 1
Body D IS 5«? 3  0 3 0 3 0  1
Head 1. U 7a. 3<? 3 7 4  O
Grfe-irt"“hr 1 3
Upper Jaw L 5.2. 31 I f 12

— t^p /i 3 1
Dorsal.fi-n̂ bas-al L
Dorsal fin depressed L 7 7 5 * i
Acilp̂ fi-iv 1 i f
Cauda) peduncle D 39 /9

'Hq . 31 | 18 | (6 .,...
s ~ A y y»$ |Vic, 1I--------— ~— ==r----- i--j—

1st Arch jvi 1 I rakers (up) t S 13 \ 2 / 0 1 7 f e / L i

(lower) /a/cr f o  Jt/^/o 1/3 h  1 /3/ 0

(total) 20 cX / ||aa- ' |¿ 6

Branch i os t eya 1 rays right l l ./ 11 /o I  // 1
Cleft)' f X % */l p i // / 3

✓
ll

Dorsal rays 9 B 9 a 9 6 9 6 1 0  (3

Anal rays se <?)& 9 $ 9 £
r e e lo r a  1 f i n  ra v s H /*/ 7 3 H |
Scales in lateral 1iBE•

■ y - ■—— —
i

S ca le s  above la t e r a l  l in e <9 £ 31 3 8 3 ?
Sca les  ? rows above l n t . ¿?ao m (93 ¿19 193
P e lv ic  i‘ in rays f L £ 9 9
P y lo r i c  caeca

--- 1---- -

Dent i l  ion o S ! 1 'HaV '3
3 0 ¿ u . '3 ! A4 l 4 _ I

uoicr IWkf-raktrS" ̂  ,*̂ 9 *«i ? b 6 1 0 j 7 K)fe I5 ^17 h h i s  • i
1 #v , id a /o a pi 11 ||2_V l ¡10 (j

\4h{&*v rP & r  mklAb 2,"i H& " 1 2 7 - p p  H 0 1 %  h> p  t i l  i f e m J____^

fQuHT * 7 8 s|7 \/o 7171 to & b  h 7 P  p— ,------
1 1

■ ■• .. . . . ..... I.I.II l.„l. . . II...I...- ■ i i ■ ■ 4  "’■■■----- i - ---- r
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CIlAicACTLR ANAU'M .M tu. i - V«\JlA/ÌvU'U UW  i.lV\ i 4 V I 1 OMWiVI w.» i. I

S qauIqc/' I  &~.oJ<a t 0
SPUCIUS S c J  ue.it r\oS •fo^’K o o J U S __ LOCALITY _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

COLLECTLI) UY & » - t * ____________ _____________  RATH

U  Measurements by ¿Ke_ Cd&qv\U"_______  ^ATI; ... .̂ ^ ' -.1̂ .15S-Cl. ^------ -

s , ,c c i “ “ "  '  __________________ ^  ^  'H  f  *  7  / I L

Tota) L. H M m  /78 1 -23Ì" J i n 2.0 l ¿ H Q ^  K / 5 7
Standard L. ifaH /¥8 198  ! IBS 169 1 2.QH I Ì Ù I3 H

Body 0 I ’
Head g 31 37 s i MS (o3 Hio 3 7
Orb i t I- i 1
Upper Jnw L 31 3 1 33 A S M l 1Q 7 ¿1

Dors. Orip,. to Snt. tip
Dorsal fin basal L l...
Dor s al fin depress ed L 3 5 33 ■V/ 37 _33 l_1 S O 3  s 3 0
Adip. fin depressed L
Cauda) pedEne le D i* /S' »¿A /? / 6 .13— / 5 ^
Caudal peduncle L
Vertebrae r
1st Arci» i;i 11 rakers (tip) & lo 3 l o i l l  1 ? j <j_J 7 j 'O r 

lò f o
.1 ,f £ J 1 I 2  1 8

(lower) ifl ° !.i/o III a 1/1/6 1 i i \ Ò .//& S j  £ _
(tola)) >5 2.0 11 i4 ' a ___ i i A _ _ A/

Branchiosteyal rays right II c i . !1 9 I l 1 /a 9 // 9

(loft) 10 Cjf // // ' _ i i _ ■ll-J - 1 —
Dorsal rays 1 b /0£ /oo 9/1 q e .1 lòfi /0&-
Anal rays l b <3/2, S’43 1 7 6 m — ^ ___ Eft
Peel ora 1 fi n rays 13 13 /3 /T i 3 J X . 1 A
Scales in lateral line
Scales above lateral line S5 3l__ HI la.- -Ì3 3 9

Scales ? rows above lnt. 1^'- 173 123 1 i*7 17 9 1 7 5 m

Pelvic fin rays 3 Ì i 9 9 1 -
Pyloric caeca
Dent iiion O © o O 0  1 o_ 0 O

•21 . 1$ c2 3* j A  6 3 1  11«
* |

L . 16 VCp JZ3 */ i 17 1 A S 17 l b

fV©w4* rcu&j&'rS & $ ̂  H o t-tX & I 3 al ? H i \ i h rl 7 / tfc 7 U 11.71rlil 7 U W  !S_p w

X$wtr /Ó 9 7 to li li ito li k l n vh i/o 10 2 10!If i f Ifjibj iliJ.
op tea/” YeJexfS z, 3fi a*cK 'il / 6' 3 2h  3 p | ? h W 2 <L 6 A 3 « . ¿ M l 1 ¡2 ( 7

s  U 6» 4 5|fc 17 I7|JÌÌÉ,/?17 5 5 [(0. i ll? fe|717 0 I f k

 ̂ 1 .—£ 1_/£* ^ 6‘ ’ 9 C

L.Zao* ro t-ryx. , 7  5  5  ■ C* ~ì (f
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C. 0 . . J M  <\a*‘ m S ttA d lj  

Q l â x i c  ’>*> vKLr\1~'mJ “T r ^



UlAK/vC'i bit AS>VIÌYh 11> wiiu.t. i -  A .ui.v/ivv'u va>u ì t,iu\ » i  i i j iu .iv  4 w.» a. i
SPIXIHS 1B G- ̂  Vj-cl ̂  rs»j s  <S. i |3 i O 'J £

_ «.frss*- 
^  LOCALITY

5  CùcJ da K o fi *. \*i

COLLGCTLI) LY K W f i ^ l l  

Cat . »

d a t i :

Measurements by f  3<«Lrt AaJ**

Specimen 1 tS **ir^

DATI: C>tÌ~ 3 .  H 3 0

/ 0  13 6

o &fcs6,l U>

To t a i 1 !¿ 2 7 A 7 t ¡¿*#3 | /33 1 w f  f 127  ! H O • s i
Standard l.. »9*1 2 3 1 «t4> ! //a /a5 i i M  . M 6 l3o
‘body I) 1
Head m m H H H H (p S"7 A i ^ ( o J 7 3 0
Orbit L
Upper Jaw L 2 2 3 0 «2fc> 1 // /z u t 3
Dors. Ori|§ to Snt. tip
Dorsal fin basal L ! i
Dorsal fin depressed L 3 N 3 ?  1 is JL 2 If 1j ^ £ _
Ad i. p. find e p re s s e d L
Caudal pedunc1e D / i i d t /o 9 10 U .
Caudal peduncle L
Vertebrae it
1st Arch gill rakers (up) 7  h 7 1 2 3 IS I J L 7.1 ° 7 /O . O  | OI 1 €>

(lower)
-f.--4—1«-
Pf/ 2- /3, o I ■ » i\ é [ h l/3| f #3 /5 m ÌÙJO

(total) «Al 2 o  |l ¿1 Z Ò ^ ¿ s ___ ad ,X 5
Branchiostev*a 1 rays right /o /D \ to 1' <j ' 1 $ J Ù ___ 1 1

( l e f t ) to U  i II /o i  ' IÙ 1 ... 1 j
Dorsal rays <tò 1 6 Iò6 /A/̂ IS «re |0£
Anal rays 'Sù 7fi "76 ?<?_:. <T(? _ ie
reel ora 1 f in r a vs tS H /# / 3 jL 1 _ IS i*i
Scales in lateral line
Seales above lateral line , +rt V6 *it 2 <0 30 3 * 8 Hd 3? .
Scales ? rows above Int. IjM ' 3 as. m m «2,07 7 6 i w A 0z
Pelvic fin rays ? ? 9 1 I /7) 10
Pyloric caeca
Dent i t ion / /jf 6 I o 6  .1 . /_ j 3..—

‘f’/vek f-Ov¿44% o20 2.1 /3 J I J L - l i t iQ 1 < 3  .

^ C f t ^ L -  mltf-r & 3 , li V /0

f^j^_T('ù,r (rzhLtf£fyua4 
iKOtr

IX 3

ri i l
4
i.<an

5 " p  h
S | 7 j / P  t —i —-

r
/o

i

a /

sitisi
$

3 1  / yl 7j
nlt/ltòfa p5@A3

o  U-

| 7 f

/0li5 T w .

/ j Q ^ J L L l

df 1*1

. _ ~ r f.ju- isX to
7\e|S 17/ 8/8 19 ^ |ó)7(^
fÒ

> t v4̂ \/4» ■ 6?
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-v

3  . ¿x. ù cO o -ssa .
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S  , kof>kv<\Q-  ̂ts

«-<3,r\ a O -

H. L . [ s , L . (% )
•2M.O p g | i ^ g "

3 m# S 30.'I iT̂ r? £7.7> r r ^ -

1  O r - ^ W - f c r r / t n i T t ^ l ) 1 8 ,6 8  ¡Uè - (ffò.io -  6  5. 1 s - ^ e
/ .. 1 .< r» a \ tosi..gì
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l t.O 1«P- \ 3 . 6 H 4

M ifO

tiT.O -  2/.Ò

ù>?~ S-o

p „ ! * * '  P  
/

A*<

6 - ^ 3

4 O f t 3

^  jj| rv/^t. ^ 5

£ «2<’? 12 — i-4 .9 IO.6 -5 *| « ^ o J | g

2 . |z 1.2 IQ - 3-H w 6 i ? Ì
.o

i °ì . ó 3 § | g L 3

|gg| 6 - 1  • 2 1S I 6.6 5 -o  -  8.o - i l i 3 - \ J
>

M2..Z t6-  |Cf 1.1 1 0 .3 ~ U .o ro .7

1v i? __1-7-23 ,; 6, 1 g>.b iS'.Q - 11,0 i [6_ l 6

3,1 2 - S  1.0 2 .2 l.o -  3,0 . -rs> y (d

71 7 - 1  .1 ( t j f . ò - 7.0 J S<»  .1

| /o .$ io- iz. .8 2,1 7,0 - <k, O fi |fé"

/ f  l i-IF  > ■ 3 j  o.o - 16,0 I , Q) x

¡ ¿ S S  26 - 3Z 2- ° ¿ f j 21.0 -  3o ,0

■M?.3 ''S fe -rs ' 3- ° ^ 0 .2_ 3<T,o - ^ 1.0 ^ . 6

78 .a. 72-86 M5 6 3'. “f > 6-0 ”73.0

\ t •3- 7 -1  || ;; 7.2 7.0 -T.O .70
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^rs^cr^o^ ŝOLtór^ ô icr-

crf veni-roJ rfïr\^Bfe^r
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Q iA K A C l l.R A V .% ip i S  0 1  tut. t • . c.cu.wiv/uju V..WI i.iwv i i v u i idiu.tu v»»

.  ̂ ^ 
SPLCIL5 5ct VJ<i ■ * os Fö̂ s(-irsoi»& LOCALITY _____ ’____________________________

COLLCCTLl) UY Q^jj__________________________ DATI: ...1 ----------
Cat. K Measurements by r îjr ___ path ¿ 3 ,  i n o -

Specimen #
nl 2. • i t

Total !.. . 3  #i -2Jt«Z 1 1 /7D
Standard L. -2 7*/ I B S  1 ! /$ & /5U “ 1 M l
Bod-y—D g ¿4 7B 3*! _?l 3^
Head | S / ö / -H i * s 3 1 J l & ___
Orbit L 1 &
Upper Jaw L 5/ 3/ cA jS” 2 S  ( ¿ 2. n
Dors.- /37
Dor soJ^f i n ba saj_ L
Dorsal fin depressed L 0 / 3 7 3.3. 33
Adap^X. i n,.t
Caudal peduncle D - 7 1 / 6 / r 16 i 5
Cauthri— ne4'e~4r ^ -2? «2.G -3Q oä.7- i t
' Vcr t ebr a c 3-%i l/.4> 11% / ä//4>
ist Arch jvi 11 rakers (up) 5? 11 1 7  /O |1 >  7 3 . ^ /<- t p

(lower) 1/3 / 0 I1/0/ 0 I//Ö I / o f 0 1 M i l i / (  G
(total)

,— f----
¿ 1 1

— i---- 1
17 IX !U 4 1 ___

v Branchios^e^al rays right* 9 10 /o // _i/____
vV (left) M /<? /o /O _JJ____
Dorsal rays - D\> 9 ß I ß 943 9jS
Anal Wiys - A b 2 ß I ß I ß 9 e §43 7 ß
Pectoral f in  rays. P, 1,Äi

., -—— 
/3 i i / J /3 t « L _

Scales in lateral line
1 Scales above lateral line J 9 7 V/ 3 9 3 1 7 7

\& Scales ? rows above 1 at. t7G ‘ /23 I I S ’ ! ? / /75* 1 2 S
Pelvic fin ravs P ? S 9 8

9 — r^~--------------V-Pyloric caeca
> . - ■ f ■ ■

Dentition O o o I o <5 L o
A0 ? ;7 1 tr

fd̂ res ...... H 7 ! £. ,
A*veU b<* %&,,[■. t.,. e20 JLO /i* __LS__ /3
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CHARACTl-R ANALYSIS SIU&T - COLORADO COOPERATlVli FISHERY UNIT

spucihs locality ....""

COLLCCTLU UY ' " . ■ ' ■■ ■. OATH

H Measurements by _________________  DATH
Specimen #
'_____________________ ft ft____ 6

Total L,;;::y J7t J o d ~i&f\ Ii
Standard L . ■;;■ ^ JSf 0>7?
Body D , : j
Head L GoL Cof
Orbit L ^X . Vc2 JO 7*
Upper Jaw L 3/ O f 3 7  1I
Dors. Orip. to Snt. t ip J?6 n s m I
Dorsal fin  basal L j s - ¿9 31
Dorsal fin  depressed L 37 fflk
Adip. f in  depressed L J>0 tS o 3 0
Caudal peduncle D ¿Co Of
Caudal peduncle L3 ------  . m* . . .. z% H ¥3.
Vertebrae 5  Jl
1st Arch gi i 1 rakers (ut>) i 6 ) 4 j ILi. .

(lower) 13] i 1^ % n 3 II.
(to ta l)

—--- ’"T". ....
\% l*

Branchiostega1 rays right f ft 1
( le f t )

q II I 0 A
Dorsal rays l\ l[ ¡0
Ana 1 rays 10 ) l 11 i(
Beetoral fin  rays IS is I4

■^Scales in latera l line w i?>6 a s
Scales above lateral line 4\
Scales ? rows above la t.
Pelvic fin  rays 10 i d ; Ifc
Pyloric caeca
Dent i t ion ii

ci<5 3i  * 70
(7 . 1 , !1

•

i

I J__
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' ¡rtóec/  ¿e/>rtjs f  /ájs /  / w a t j c

j j  °¡"  ’ Í s^ v a c  C^<c^ M ia i V  - f * » <. &JUtl*t^f

"í~* ^5 ’̂  ̂ l' 3jr-

$  $  —  H~jrj&@ ut>  * f 1Ä  JicuUHsuL,•* 0*dLc<jfchz * ^

Jfófyo S Ó r ^ a c Á

# ( ° ^  i 7 ^  _  •
t^A^CT L-A'&'VcJL  ̂ j* t  V̂ vLiI ßyX*. L^^uV Ĵ>C
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, CHARACTER ANALYSIS SHEET - COLORADO COOPERATIVE FISHERY UNIT 
pi* '»} OcnSfrl cjotcW inov+~

SPECIES S lì— É L ^LIja.iYw.V- LOCALITY j ^ Bvy j A o m .  c b * k f l .

COLLECTED BY 

Cat. » Measurements by

DATI-

DATE
S p e c im e n  # •A»

)]i'$ t r J jiyb.rt.A-

T ota l  L, 1 i s / $  7 1 7 1 1 n i / 3 J
Standard L. / s y jo & r W [ ISS 1 / 7 / / a
Body D s i J _____ !
Head L 3f 37 1 7% 2  S
O rb i t  L 10 US a /o f  e 7
Upper Jaw L l i I I $ / 2Z (Z //
Dors.  Orig .  to S n t .  t i p 11 s o Q o 7S S i 57
Dorsal f i n  basa l  L 17 IZ> J O tl 13 1I
Dorsal  f i n  depressed L TJq I f ! ¿7 _j 2 2 -
Adip. f i n  depressed L II & // I 1 ! ^ £
Caudal peduncle D 13 « f H j / r  j f  1 ?
Caudal peduncle L X1 /? 3&4 1 ¿ 5 ! 23 ¿ 0
Vertebrae w___ _ _
1st  Arch g i l l  rak ers  (up) t I Ò <y 0

mmjj
o s 0

' 7
Ù

| i|%s# I OC
| o

(lower) H  I \1 1 1 $ 4 ] e> M 0
(total) %% hs 1 0 ¿ 3 ) IX  0

Branchiostcgal rays right JL to 10 [' I I i\0
'(left) I * 0 16 I * 1 ? \°

Dorsal rays IX tZ. II /L / 2 1X>
Ana 1 rays l i fl j L H / a m
Pectoral fin rays

l 3 i*f i t i H t i n.
Scales in lateral line I fx US’ 130 ! l ì3 tin i / W
Scales above lateral line 3 ] a a h% i o 3 D

Scales 2 rows above 1 at. I I I
Pelvic fin rays Q

i ID ?  !
Pyloric caeca 33 y t 3 é 1 3 8 ’ 5/
Dent il ion k ..i ! 0 0

c f  dV-A\ 13 |3k 1 iJ ' r - 4 3 T

i ^ a r i A \ 10 10 1 > \ « 8 .

.. A r i M }0 ID 1 0  I < L -

UfLfK&, làjrédfch n 2 / f 1?

r  i i .

1



■ CHARACTER ANALYSIS Sill-i:T - COLORADO COOPERATIVE FI SHI: R Y UNIT

a ^ s i u  t _ .  J A * ) »
species S  * ä  I jo« r w r  TfjfliOCALITY
COLLECTED 11Y 

Cat. » Mcusuj>eirt<?nts
m

Total L. ATf
OA

'3 / « ¿ G s b /S4 ai3 m .
Standard L. 1 m •a?? /99 m tS7)JL5Z /7^ j s x
Body D 3J
Head L S? 7* ‘U n p i
Orbit L / IS // 1^ io r /¿)
Upper Jaw L 30 3S 2S >? /J IZ*
Dors• Orig. to Snt. tip lit 7V3 IO 71 IQS' S t -
Dorsal fin basal L Z8 3i %(o ! 2*0 57 LL Jtù /J
Dorsal fin depressed L I ¿1*4 4A . m 13.1 2S . Ä/
Adip. fin depressed L ¡3 /? k'$k 1 IL*- Mr __2__ _ £ Z
Caudal peduncle D *7 If H £3 _2L_ 75 fQ
Caudal peduncle L 33- m s y> 7V 3J 3t ¿V
Vertebrae 60
1st Arch gi i1 rakers (up) 7 o ^ I-3Î 31 7 UP g 1 jJ 1 O

 ̂̂  mi1.

(iay/er) /5 o /a lo i0\)s\0 ja io 0 R H p
(total) ao ®c 1ao • So ££ ¿0 0 y/l ■

Branchiostegai rays right \o h /o I// li JL_ f 7 ' ■
(loft) 117 tl . m // /i - J // ?

Dorsal rays It /p 13 /j Itik ■■JSL.liP„
Anal rays 10 /Ô /I /v /Z // //
Pectoral fin rays iS /V /S" IVY ff 3 *3
Scales in lateral line Il 1* 117 /f£ /Si /yf-
Scales above lateral line H-t 4 7 *+l. HO

**•* Æ1
Scales ? rows above lot. 1 '? '
Pelvic fin rays 1 io 1 ° <1 Cl , 1
Pyloric caeca V , 9 ,7 3.3. M-7 _SA_ 3? 3?
Dent i t ion S' ? ■« L A S _JLL I#v
.Orc-fai*Zck\ ■~4rX~~-----------

IS 15 }S IS 1 14 L_M_ 13
g-SA 1 . ? 101 'i 1 H _10_ J j2_

Kf̂ |̂  | 9 ? /o |3 |I0
39 7? *9 ¿J

•
T _ _ r
________________________i i -

____ii.. /
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■ CHARACTER ANALYSIS SHEET - COLORADO COOPERATIVI: FISHERY UNIT 
— p\vv\W cityisiA-V S*»w> ^  o id o w

SPECIES S. d,H  p K i J S LOCALITY
COLLECTED UY 

Cat. *

Specimen #
M«4HTtH»emeirtr5 byf .

■LU j
J> ‘■fr 5 * £__ Z. f -

Total L. !l :
------------ !

'Standard T l M h f ( L U J l j M l / v  ’Body D !!
Head L 2 % H f 7 & 2
Orbit L • O S Ò f r i t>AO ÒM ^¿/ O S ? OCC
Upper Jaw L *!3l8 m i y b  1I a # t i c 7 I f d>f?
Dors. Orig, to Snt. tip ■ f t ? j f-%2 - ' t V m
Dorsal fin basal L * f /?/ i! />! ! 3 ^  11 /a à /(H- /o p
Dorsal fin depressed L ■ m Ibi* ?oU\ J ? 7 /«/_ J i /? / M A C
Adip. fin depressed L i QÌalo Ùto 1 & W ¿>fr p C A è l i o q
Cauda1 pedu nc1e D .o ° iO M l o w :!0 # M a t f
Caudal peduncle L

-l% ? l ) \ 1 + 1 i t i t ? L 1 ? \ / f i
Vertebrae it
1st Arch gill rakers (up) It ; l _ j

(lower) II
(total)

Branchiosteyal rays right
(left)

Dorsal rays
Anal rays
Pectoral fin rays
Scales in lateral line
Scales above lateral line
Scales ? rows above lat.
Pelvic fin rays
Pyloric caeca
Dent it ion i

I
i I

. I

•

I
_  1 1



CHARACTER ANALYSIS SIIULT - C0IX5RAD0 COOPERATIVI: FISHERY UNIT

SPECIES 3 , 

COLLECTED UY

M b  *

iw t i * LOCALITY X — 4----Ù

Measurements by
Specimen #

a )  j ±
Total 1.. n s Srr̂  ■iiia ji
Standard L. m / 2ù 183
Body D j!
Head L *to S S
Orbit L'*; : (& n If
Upper Jaw L 3 S ~ 5̂ 7
Dors. OriR. to Snt. tip 7 5 u 9 *  1i 1
Dorsal fin basal L le *V
Dorsal fin depressed J }0 3? 3é>
Adip. fin depressed L // M ll-S
Caudal peduncle D H o n 17
Caudal peduncle l AS 3«̂ 53.5
Vertebrae ____1ill |
1st Arch gill rakers (up) H ; ù S) Ù $m [ "

(lower) || II &M s Il J 5iSMìZ'
(total) iff a 01 0 li

Branchios toga 1 rays right ¡0 iu A(left) 10 !0 V ^ r ' •
Dorsal ravs 1r /o l^
Anal rays to 10 M
Pectoral fin rays \H 13 \if
Scales in lateral line lit 103
Scales above lateral line % o> U
Scales ? rows above Jat. I<t3
Pelvic fin rays 9 2 ?
Pyloric caeca Jff 3? 3b
Dentition Ò * o , ii.jPec+a-rA n ~ i it

f t l til iI"....
-A<r\& \ m n
J*o fhfUal JU d̂Xky, z?. 0

' i i
i L__

&

-
P&%S!
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y 53
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n 31
3Ì 51
(I 11
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SPECIES

CHARACTER ANALYSIS SHUT - COLORADO COOPERATIVE FISHERY UNIT

_____  r
£ LOCALITY

COLLECTED BY 

Cat. # Measurements by

Specimen H

'Total '
■Z_r [ cy r r

i
. f «fr— y mrnmm

Standard L. / $ ̂ )e>U n t /rf //%
Body D i
Head L 2 9 7 %*HT 7 i t 2 3 ? ^  i
Orbit L 'M$\ Obf o s t o
Upper Jaw L fD 1/ // r M 2 7 * 3 o f t
Dors. Orig. to Snt. tip Os ‘f £ l
Dorsal fin basal L I/ O ( f% 1 0 1 * i i d m (O '?
Dorsal fin depressed L lt>9 no h u O y m /&/
Adip. fin depressed L &7f b h c $ \ o n
Caudal peduncle D 0 7 C <??¥ 0 7 7 0 7 7 o 7 e
Caudal peduncle L 179 n \ 197 J22—
Vertebrae 1
1st Arch gillrakers (up) i j

(lower) i
(total)

Branchiostegal rays right
(loft) npRf

Dorsal rays
Anal rays
Pectoral fin rays
Scales in lateral line
Scales above lateral line
Scales ? rows above lat.
Pelvic fin rays
Pyloric caeca
Dentition i *

1 1 ____

•

i i
L UJ)___—



SPECIES

CHARACTER ANALYSIS SIU:i:T - COLORADO COOPERATIVE FISHERY UNIT

LOCALITY

COLLECTED BY 

Cat. * Measurements by
Specimen ft

'Total
Standard / ? 7 f t r / 1J %*>* ' i t f f  V ? (C 9
Body D !
Head L * 7 i H i - 7 ? ? 2 T 9
Orbit L £>Sf p s r i . bC 6 1 ? £ ? ¿>r>
Upper Jaw L t f i i n>)~ / 3 r !? > / f ? 7 tO f 12 / A C
Dors. Ori£. to Snt. tip ¥ f l - m i , 6 o | w iP D 4 ~oo ¥ l c VS&
Dorsal fin basal L 127 1 P f n ,%  I \ t i / 5 Z //£ / J X i f i
Dorsal fin depressed L / 9 f 1 2 ? I lf T P ? %£>/ . / f ?
Adip. fin depressed L (?(*(? o t ( 0 ? ) . . u  1 i f 0 >L
Caudal peduncle D l a . 1/9 n f ( 0 % f D i /C“f /*¥ '(Of
Caudal peduncle L f 71 /¿2 __IH3 m t H / ? i
Vertebrae
1st Arch y;iilrakers (up) I

'

(lower) I I
(total) !--- l---

Branchiost«.v,al rays right
(loft) '

Dorsal rays
Anal rays
Pectoral fin rays
Scales in lateral line
Scales above lateral line
Scales 2 rows above 1 at.
Pelvic fin rays
Pyloric caeca
Dentition

i
................L  1

1 _______

1..........

1
•

1.___ l i .1 L u



sriiciHs

CIIARACTIIR ANALYSIS Slll-LT - COLORADO COOPERATIVI: FISHERY UNIT

i. LOCALITY

COLLECTED UY 

Cat. »

Specimen #
Measurement's by

Tota 1 L\ ’ T
Standard Lv H i 4  \: f m /<n> m
Body D !
Head L 2 V F ? c % m X C 7
Orbit L ¿ > ? r 0 > S ? ó v  3 O A ?  . e>SJ e>

Upper Jaw L i t * i / 3 1 i f /  1 / ¿ f m 'Y t

Dors, Orig. to Snt* tip ¥ \ \ W i r * 3 y r ?

Dorsal fin basal L / i/ i f f / 3 / ? / . w * Ì H
Dorsal fin depressed L T---

7-7-0 / f f 2 o s T o i f v ; n l -
Ad ip. fin depressed L k b f O L ! 0 7 H 0 i C
Caudal peduncle D n b L O ? 1 0 / ÌV 7 o f  3
Caudal peduncle L

/ ? 7 n o 1 5 r i f i . /?2_ io
Vertebrae

■̂r - fmmm

1st Arch gill rakers (up) iM(lower) 1
(total)

Branchios togal rays right
(left) V f

Dorsal rays -
Anal rays
Pectoral fin rays
Scales in lateral line
Scales above lateral line
Scales ? rows above lat.
Pelvic fin rays
Pyloric caeca
Dentition i

1

i ;
! .

1
•

i

j  _ j ______ ‘k*—



CHARACTER ANALYSIS SlUillT - COLORADO COOPERATIVE .FISHERY UNIT

v. . % L. Xcî Ua
SPLCILS S ,  Ar*j4-n>JW\lS>____________  LOCALITY ‘ ________________
COLLCCTLU UY 

..Cat. » Measurements by

Specimen ft
1 3 3 4 ■i"-T c. 7

Total !.. T ! 1
Standard L.

i t s
A,* ̂S O  5 I S / m I8£ |

Body D !
Head L .3 / A b n (

9 QS* a n .sf A S
Orbit H f t g f t H :. o b .05 •07 ■ O S ■ o c , . o j ,0 7 , o S .
Upper Jaw L ,19 . 1 6  I . I S .if . ¡ r r B
Dors, Orig. to Snt. tip . w  i ,*rt * VS 1 * 4 _ T v:f . + 7
Dorsal fin basal L ./r .13 | t . i s s. \t l A • 13 i i C
Dorsal fin depressed L .i° t • *v(? % aa A O a s ♦ 9\ \ A O .

Adip, fin depressed L • OB • 0 1 • 0 7 r 0 7 .c?9f ,c f { . 0 ?
Cauda] peduncle D ./3 , 1 1 , // , u . i i • 1 0 Jl .70 J
Caudal peduncle L jL ./6 ,/? .77 • n . I f T t f r
Vertebrae
1st Arch lyiilrakers (up) i

(lower) il|  i|r | ||
(total) ■ 111 -1 _

Branch i os t e^a1 rays right
(left) ; v }

Dorsal rays
Anal rays
Pectoral fin rays
Scales in lateral line
Scales above lateral line
Scales ? rows above lot.
Pelvic fin rays
Pyloric caeca
Dent i t ion i

1 ,

1
« '

i
i i

<1

*<77



CHARACTUR ANALYSIS SHULT - COLORADO COOPERATIVE FISHERY UNIT

r  a • i i . S  ku^-Vc. ^
SPUCIHS S .  -rOAJt^^V> .S___________ LOCALITY --------------------- --- -
COLLLCTLD UY ; OATH _ _ _ _ _ _

* __ _____ 1____ Measurements by PATH

Specimen #
_______________________________ . r ,  , . 1 2 ______( t
'Total i o S S s H I I I B

__LL2 _ 1 L..
i

Standard L. l$ c f m / 8 t 733..
Body D 1
Head L A T . 2 6
Orbit L >nL .0 4 0 2 ■04
Up])er Jaw L 4 a A T < ( 7 • l i A S
Dors, Orig. to Snt. tip . s o . 5 o  I ■i-7 1 $ mb
Dorsal fin basal L ,13 . 1 2  1 ,/a .1 3
Dorsal fin depressed L .\°[ , T \ A O dlJ
Adip. fin depressed L

■ , .i , f --
.07 M .0 7 ibf* t Ob_

Cauda] peduncle D . i i A O A l . 1 0 •o°t
Caudal peduncle L

A S J S i t ?
Vertebrae
1st Archgiilrakers (up) iL _____J

(lower) iI |
(total)

Branch i os t ega 1 rays right
(loft) ■ | a' •

Dorsal rays
Anal rays
Pectoral fin rays
Scales in lateral line
Scales above lateral line
Scales ? rows above 1 at.
Pelvic fin rays
Pyloric caeca
Dent i t ion i



SPECIES 

COLLECTED UY 

Cat. *

CHARACTER ANALYSIS SHEET - COLORADO COOPERATIVI: FISHERY UNIT

X ^  L ;  l  ^
:CIES a  1 v c l  j£¿-1  a. 1 fr?i h *<r LOCALITY

Mcusu rcments by

DATI-

DATE



SPECIES

CIIARACTER ANALYSIS SHELT - COLORATO COOPERATIVI: FISHERY UNIT
c o T  ©  ̂ t— ,

S i  o~t"> n g 1 \_s_______  LOCALITY

COLLECTED UY 

Cat. » Measurements by

Specimen

Total L. 22-f !
Standard ||i V)<Xv

Body D j

Head L
Orbit L
Upper Jaw L
Dors• Orig. to Snt. tip 1
Dorsal fin basal L
Dorsal fin depressed L
Ad ip. fin depressed L
Cauda] peduncle D
Caudal peduncle L
Vertebrae 1
1st Arch gill rakers (up) 7 7 7  1 3 __

lo
; . A _

I'D(lower) (1 I o n i
(total) i f 17 I f 13 / In

Branchiosteyal rays right
(loft) sfii

Dorsal rays
A n a l  rays
Pectoral fin rays
Scales in lateral line
Scales above lateral line
Scales ? rows above lat.
Pelvic fin rays 9 / 7 r J
Pyloric caeca
Dent i t ion o 0 © 6

1  .
i

•

i
m l __ _
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CHARACTER ANALYSIS SHEET - COLORADO COOPERATIVE FISHERY UNIT

_ / /. t>/ /. vSkgt 
sp e c  i us S m x & m Si s . Js&lÉdfeAs.LOCALITY

~ r
COLLECTUD UY

cat. * Measurements by

Specimen # j
is ^ 3 /

Total L. J t l n?¥3 3m £3&_I «? /4/
Standard IK JM QQ& 377 799 / M -Body D --T. .V /•---

w 72 $0 ¥7 1
Head L j7 ù>t n ¿57 _ SO
Orbit ’■ v iK ^ ?' ; ’■ $ I /*? n t ì

—.....r !
. 11 1L—

Upper Jaw L 20 37 JÌL do 31
Dors. Orig. to Snt. tip 22 92 1U 'g \ ?Q ,  2.2-
Dorsal fin basal L ¿2.1 . 3 f M .
Dorsal fin depressed L is  M __ 92 3Z-. 1
Adip. fin depressed L ÉL i f al0 i9- JAt - J
Caudal peduncle D ¿22 M

1 w
23 «2/

Caudal peduncle L <IPL̂ 1L 4Ì5T
Vertebrae 1 i
1st Arch gill rakers (up) 1

(lower) 1
(total)

Branchiostegal rays right
(loft) /

Dorsal rays
Anal rays
Pectora1 fin rays
Scales in lateral line
Scales above lateral line*

Scales ? rows above 1 a t.
Pelvic fin rays
Pyloric caeca
Dent it ion i

_____ i _____

i
•

1 i
i . n___ _



CHARACTER ANALYSIS SIILLT I  COLORADO COOPERATIVI- FISHERY UNIT
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Table 2. Observable differences between Salvelinus fontinalis 
and Salvelinus alninus oquassa.

Characteristic S. fontinalis S. a. oquassa

Dorsal Color Dark Mottling Uniform Dark Green
Tail Margin Nearly Square Forked

Ventral Fin Color White, then black anter­
ior margin

Only white anterior 
margin

Body Depth* Deep Slim

*Body depth is useful in smaller specimens but 
loses diagnostic value as size increases.



S y c rf ïfry g a a T̂"
cK<xf a c k / S 1 r\ fc.12

i ' -/ L ,   ̂1 A «À \L3̂ i

S^îlL 1 f;

*%¿

* ¿
Âr« l §®„ÿ:isi t .  y

,.p -i( e xSr,

•y
't>

Ê**~

|í.í| «O&fS
ft r a..-fst̂ s< #5^tÂ€sl^o

0 »i& üJ 1 io1<J 
A a <ü  *

6^r
\$ß y>

s

C
>¿^>

Vo !$* 
o > V

rail; 
3 m

I î #

r i ^ i ^ / S L .

. :,;; ÇGaJ&cJ  /¿A
/ tf<œr ct-f-cK, (.1/̂

r r, . ; . .. T o W  '̂é■■
<->M  ̂<mxX\ (¿ -).-  
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.L-Äisfer feoJ~ 3r
r S V ob^M^^étJ^Àh,:

+Ò&J ---

j ~ï~akJ M pp^\ ¿DuJ sM

JI o & J  pli ¡cXjOO~

\  Tô€î? y 

PtóhK^/
f<duïL.

Hftuf?
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Table 1. Selected ranges and averages of diagnostic characters 
of galvelinus aloinus oquassa and Salvelinus fontinalis.

Characterist ic S. a* oquassa S. fontinalis
range X range X

Head length/Std. L. (%) 22.8-25.3 24.0 24.5-30.9 27.4
Caudal ped. dep./Std. L. 

{%)
7.3-9.2 8.4 9,4-11.4 10.5

1st Arch Gillraker upper 7-9 8 6-9 7lower 12-16 14 9-13 11total 20-25 21 15-21 18
4 Arch Total upper 26-32 29 21-30 25lower 46—55 49 35-44 42total 72-86 78 56-73 65
4th Bear Gillrakers upper 7-10 9 5-8 7lower 8-10 9 6-8 7
Dentition 0-13 5 0 0 . 0

Pork L./Tail L. (%) 41.7-66.7 51.5 54.5-78.8 70.3
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Ç heney, A .N . 1897. F n r* « t  & rr.V TTT - r »

'  r t a t io n  o r  f t c o d s

" largest taken » 3 lbs,

easily reared, g Us *  T°ung fish
-Tîsh released at B raonttis of age” '------- --—

-Commissionerg. Report, 1896. IJ.S. Conmissinn of Fish r. 
Fisheries, Wash, D.C. pages 12,lh & lg. _________

- Fiscal 1895 on hand 6,1|S0 golden trout frv
- took'from' Floods Pondi'-------- ---- ---

-L*lr*—salmon*- it ada lts» ll, OGÖeggs
- brook trout: 119 adults • h6 ,000 eggs
- golden trout: 60 adults - 31*,000 eggs'

yearling golden trout
- brood stock returned to pond 
--- Green-Lake hatcheiy----------

\

Report of the U.S Commissioner of Fisheries, 192*>, 
Dept, of Commerce. Bureau of Fisheries, Wash, D.C, 
pagesU+5, U6U. U6$.________________________________

- Federal Hatcheries handled 100,000 silver trout 
fingerlings in 1925, \

-In Jan^jL925, the Quinault (Wash,) Station received 
260,000^silver trout eggs ffcomLake Whateon Hatchery 
of the Washington Fish Commission, the fish were to 
be narked end stocked as fry\ into the lower Quinault 
River near the ocean. /  \
-The Rogue River (Oreg.) substation also received 
sons silver trout eggs "fro* other stations*.
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STATE OF IDAHO
DEPARTMENT OF FISH AND GAME SALMON SUBREGIONAL OFFICE 

P.O.BOX 1336 
SALMON, IDAHO 83467

October 10, 1980

Mr. E r ic  Wagner 
120 G a rf ie ld  S t.
Fort C o l l in s ,  CO 80524

Dear Mr. Wagner:

I 'm  re tu rn in g  a copy o f  your le t t e r  w ith your questions answered on it .  As 
you can see, we d o n 't  have much inform ation on the f is h  in  Sawtooth Lake. We 
have not attempted any eco log ica l stu d ie s on sunapee trou t un til now. I ju s t  
returned from c o lle c t in g  f i s h  fo r age and growth, food h a b it s ,  etc. I co llected  
sunapee trou t from another lake, so Idaho has two populations.

Sunapee are not sought by ang le rs because they d o n 't  know they are there.
The populations are not threatened by f is h in g .  The Sawtooth National Recreation 
Area a lready received very heavy use and we do not want to generate fu rth e r 
problems by p u b lic iz in g  that there is  a unique f is h  there.

I see no problem with w r it in g  a paper fo r  your c la s s ,  but I would appreciate 
i t  i f  you would not w rite  any papers fo r  p u b lic  re lease .

So rry  I c a n 't  be o f  more help.

S in ce re ly ,

Kent B a ll
Regional F ishe ry  B io lo g is t

KB: nb

EQUAL OPPORTUNITY EMPLOYER



120 G a r f ie ld  S t .
F o rt C o l l in s ,  CO b0524 
September 30» 19&0

Mr. Kent B a l l

R e g io n a l F ish e ry  B io lo g i s t  

Idaho Dept, o f F ish  and Game 

F.O. Box 1336 

Salmon, Idaho 63^67

Dear Mr. B a l l ,

I  am a student a t Co lorado S ta te  U n iv e r s ity  exam ining  

tro u t specimens fo r  Dr. Behnke under work study funds. I  am 

w r it in g  a te ch n ica l paper on the d isco ve ry  o f the Sunapee 

Trout in  Sawtooth Lake fo r  my te ch n ica l journalism  c la s s .

The p o s s ib i l i t y  o f su b m ittin g  an a r t i c le  to  the "P ro g re ss iv e  

F ish  C u lt u r is t "  e x is t s .  I  was wondering i f  you had any recer 

data  concern ing t h is  f a s c in a t in g  f i s h .  Some question s I  have 

are:

1) Do you have any c o lo ra t io n  d e sc r ip t io n s  o f l i v e  f i s h ?  A/$

2) I s  there much c o lo r  v a r ia t io n ?

3) Are there any d is t in g u is h in g  c h a r a c te r is t ic s  th a t are vagv 
on preserved specimens? tJo

4) What do a n g le rs  use to  catch  Sunapee Trout? JLj

6) Have there been any o b se rvation s o f spawning?

7) Do brook tro u t Spawn at simi!«** aifcRiff and .timaa an the

5) When do a n g le rs  f i s h  fo r  them and how?

Sunapee? ü ,4



Mr. Kent B a l l - 2- September 3 0 »  1 9 8 0

8) Any data  on d ie t  fo r  brook and Sunapee tro u t o f Sawtooth? M ?

I f  you cou ld  answer any o f  these question s I  would be 

g ra te fu l.  Any other in fo rm ation  would be g re a t ly  app rec ia ted .  

I  w i l l ,  o f course, sqnd you a copy o f my f in a l  re p o rt. The 

paper i s  due on Nov. 7. Thank you fo r  your he lp . I  look  

forward to  h e a r in g  from you.

10) What are the

9) What are brook tro u t h a b its  in  Sawtooth Lake? a©-/A/^

0) What are the present management n ra c t ice s?  /-•»»,¡4 -t

S in c e re ly ,

E r ic  Wagner



S TA TE  OF ID AH O  
Department of Fish and Game 

Salmon Subrëgional — P.O. Box 1336 
Salmon, Idaho 83467

TO: Mr. Eric Wagner 120 Garfield St.
Fort Collins, CO 80524



GLENN H. MANUEL 
Commissioner

J. WILLIAM PEPPARD  

Deputy Commissioner

D E P A R T M E N T  O F

INLAND FISHERIES AND WILDLIFE
2 8 4  S T A T E  S T R E E T  
A U G U S T A ,  M A I N E  0 4 3 3 3

34 Idaho Ave.
Bangor, Maine 04401

August 6, 1979

Dr. Robert Behnke 
Colorado State University 
Fort Collins, Colorado 80523

Dear Dr. Behnke:
It's too bad that there wasn’t more time before you had to leave Orono 
last week. The fish Jon Stanley told you about was examined by me and 
turned out to be a Sunapee charr. It was caught in a gill net from 75' - 
95’ deep in Green Lake, Ellsworth, Maine. There were several lake trout 
in the net also and even 2 lake trout in the Sunapee. The fish was a 
mature male, 380 mm long and weighed 630 g. Sunapee were reported by 
Cooper in 1942 but have not been collected there for many years. This 
specimen was obviously a Sunapee with none of the lake trout features 
one might expect in a hybrid.

I'll discuss this further with you in West Yellowstone.
Sincerely yours,

Frederick W. Kircheis 
Fishery Biologist

FWK/jpn
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D E P A R T M E N T  O F

i s i
INLAND FISHERIES AND WILDLIFE
2 8 4  S T A T E  S T R E E T  
A U G U S T A ,  M A I N E  0 4 3 3 3

GLENN H. MANUEL 34 Idaho Ave.
Commissioner Bangor, Maine 04401

J. WILLIAM PEPPARD  

Deputy Commissioner
December 29, 1980

Mr. Robert J. Behnke
Dept, of Fishery and Wildlife Biology
Colorado State University
Fort Collins, Colorado 80523

Dear Bob:

Thank you very much for the photocopy of the Sunapee charr stocking 
information. I am pleased to have the source of the Sawtooth fish 
finally cleared up. I don’t know when lake trout were first put into 
Sunapee Lake. Is there any chance that the Sawtooth fish could have 
any lake trout genes?

Have a Happy New Year.

Sincerely yours,

Frederick W. Kircheis, 
Research Biologist

FWK/jpn
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Colorado State University
Fort Collins, Colorado 80523





College of Letters and Science 
Department of Biological Science 
Moscow, ldaho/83843 
Phone (208) 885-6280

Ouvti/ /

¡■ill - " - / -. / / trzc^t,

|! L w lU & J  <U

f jf W  h\y fi'C '

jfajQM sA/tii yX o -0 > J&em"jiv) tfrus joA ^u£ jP  ~yp^

JL&cL

d f l X & 2£U**tesri*o

" sJu& Jv\y(¡Lvijf A tfrc b - 'T tf ’Z iX  J a*&wu "^Sbi-ca '/#-?>'/£ /-¿l-J ^

¿?c^r ^  X><xX.
T & ty ' sAAC^ ¿zc, j4j2jH & A4ts6c*

f U . / A C  / u K M / t y i  J4e> /■&% tUJU y 4 ĵ A , fr4 A — .
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Revised

SUNAPEE CHARR 

(Salvelinus alpinus)

other scientific names: Salvellnus alpinus auteolus

Salvelinus aureolus 

Salvellnus sunapee 

Salvelinus sunapeus 

Salvelinus sunapeensis 

Salvellnus aureolo 

Salvelinus oquasso
«

Salvelinus stagnalis .

Salmo sunapee

Salmo oquassa . ,

Salvelinus agassizii

Other colloquial names: Sunapee Trout

Golden trout

White trout § | *

Silver trout

Silver salmon

Sunapee - lake trout

American salbling

Sunapee saibling 
Svj'NttAo- c/k

1/16/78
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gafcM ltaJ&\ * &Ü& Sî  3  i3'^ • CP(/ly 13

Ö~<£-'ßc>vvX' «¿¡fe. —: JT”̂
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tÁxA^V ¡ -L-' C ~>('ucx<*\y)e<l̂ JL VV¿tX> Í>14 ̂  — J& t̂ eû  .

JSL- -l-ir.%Tr*t L. ̂ % ■

r S -̂&ï*s j /X-Ûvûfx,̂
Lwvü^r , $vygI é> H ‘V'l>vv "7 j S -¡^ t ua*cK  3  -^<x.AAJUy /<f3 )

*'*y’ Sct-£â^\ j  S j y^ JL u u a  w-à
S

Ê Ê ^ é Ê h »  -  AJ & 2> Z 5C 2.<SV5~ ( /i?-2.r")
• A P  ÿ' 32./X' C B . f - ^ í i )

î^?u^ < fôipÿti) C6*u4? * ; t^xQ x^yC S, S S H
fÉjfcfc

<*. trarr -- -TV y  O j^
C ^ a v v w ^ e t j ,  fc, NJ, \ 9 7 $>v -fevJ* > ^ l I U #  Ĵ O y  1.
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^  > Ŝ UcCIb âË£ 3 W C  - \tovrr ¿h* , <4*1 )

k ^ » ^ V  yWô  ¥V¿
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Sawtooth Lake about 8 mi WSW of Stanley, ID 
elevation 9000+ ft. 
about 172 acres 
no inlet
Salmon River drainage 
maximum depth - 254 ft

f  fiA - m f
liJ id/

Fish Stocking - lake barren until first stocked
1000 sunapee trout stocked in 1925
brook trout (7,000 from U.S. Hagerman Hatchery)
stocked in 1941
no other stocking

Recent Fish Collections

1977 - a collection was made in the fall
- 2 experimental gill nets, each 125 ft were used
- these sinking gill nets were set perpendicular to shoreline
- one from about 10 ft to 90 ft of water
- the other from about 10 ft to 60 ft of water
- sinking nets, resting on the bottom
- both were fished in the N.E. corner of the lake

Catch: the 11 sunapee trout plus 4 6  brook trout
Sunapee: Poor sample, poorly preserved . i f f
Brook trout: ~fl_ Ai^pd Pl+w. /¿>$- J-/& mm TL /¿> 74

i n  '-vWfJUCUte ($i
1978 another sample was taken

the same 2 experimental sinking gill nets plus 1 100 ft 
experimental sinking net
one net set in from 25 out to 50 ft of water 
another in from 20 to 60 ft of water 
the third about the same depth 
all nets were set in south end of lake

Catch: all fish caught were preserved and sent to Wallace at U.I., 
and on to Behnke at C.S.U.

2 references:

1) Idaho Department of Fish and Game.
1925-1926. (I sent you a copy of this) 
I guess.

Tenth Biennial Report for 
Locke would be the author

2) Rodeheffer, I.A. 1935. A survey of the waters of the Challis
National Forest, Idaho. Dept. Commerce, Bur. Fisheries, 17 p. mimeo.
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INLAND FISHERIES
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Commissioner

AND WILDLIFE

Fisheries Office 
34 Idaho Ave. 
Bangor, Maine 04401

J. WILLIAM PEPPARD 
Deputy Commissioner March 7, 1978

Mr. Kent W. Ball 
Regional Fishery Biologist 
Idaho Dept, of Fish & Game 
P. 0. Box 1336 
Salmon, Idaho 83467

Dear Mr. Ball:
Thank you very much for your letter! I have been trying to learn of the 
results of those stockings for a number of years and yours is the first 
report that I have had which indicates any possibility that the Sunapee 
has survived in Idaho. The fish sent to Idaho in the 1920's came from 
Floods Pond in Otis, Maine, via the Federal Hatchery at Graig Brook,
Orland, Maine. I don't know if the hatchery shipped eggs, sac fry, or 
fingerlings, but I suspect that it was the latter, since this was the 
most common method used at that time.
Enclosed please find a bibliography and some reprints which I use in 
my lectures. I have marked some of the items which might provide you 
with the most useful information. The National Geographic article has 
some pretty good color photos of Sunapee charr but there is quite a lot 
of color variation between fish as you might imagine.
It is possible that the brook trout and the Sunapee charr of Sawtooth Lake 
could hybridize. Some hybridization work has been done in Sweden in 
controlled tests which prove that crosses between landlocked charr and 
brook trout can survive. However, the spawning characteristics and 
spawning times“(at least here in Maine) are enough different to make such 
hybridization unlikely. The trout spawn in redds, with a one-on-one 
spawning technique, in late September and early October̂ . The charr spawn 
in a manner similar to lake trout: scattering the eggs over a rocky 
bottom, several males attending each female, and the season being late 
October through late November. However (again!) the spawning habits of 
the landlocked charr are quite variable on a world-wide basis. In 
Norway and Sweden there are reports of redd-building charr and of broad­
cast spawners. One Sunapee from Floods Pond which was placed in a raceway 
environment proceeded to construct a redd in the presence of one male.
So it is possible that some brook trout did spawn with some Sunapee charr 
in Sawtooth Lake. It is impossible to say that they didn't, since nothing 
is known of the spawning habits and fish characteristics in that lake.

I
I
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Kent W. Ball 
March 7, 1978 2.

As to your last question, I am not a taxonomist and have no basis except 
gross observation to make an opinion on the status of these fish. It 
one takes the definition of "reproductive isolation as the basis for 
speciation, then the Sunapee is a different species from the Arctic charr. 
There are no reports of Arctic charr which spawn in the manner which I 
have observed the Sunapee charr using. They, therefore, would not inter­
breed even if they happened to come in contact with each other during the 
spawning season. But, using my previous paragraph as reference, the 
spawning habits of the "Arctic charr complex" are so plastic that anything 
is possible and the fact is that no one knows whether or not they would 
interbreed. In my own mind I tend to consider the Sunapee charr and the 
blueback charr (and all the other "species" of landlocked charr in Canada 
and the rest of the northern hemisphere) as Arctic charr in the same 
manner that the landlocked Atlantic salmon is considered to be no different 
from the anadromous Atlantic salmon.
I would very much like to be kept informed about the Sunapee charr in 
Idaho. If you locate other populations or learn interesting facts about 
the biology of the critter in Sawtooth Lake, please let me know and I 11 
do the same for you, if you are interested.

Sincerely yours,

Frederick W. Kircheis 
Fisheries Research 

Biologist

FWK/jpn
end.
cc: Dr. Behnke

P.S. In case you haven't already done so, I'd like to suggest that you 
contact Dr. Robert Behnke, Colorado Cooperative Fishery Unit, Colorado 
State University, Fort Collins, Colorado 80521, concerning the Sunapee- 
brook trout hybrids. I know he would be interested and perhaps could 
give you some useful information*
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^ a :.v(tì*u 0  1
t£-ì\Ol*sx\ \ r\ Pï*\ H l p fh<_ W \^ U-ifiw-'i.—Cx_'~̂ jilMWs_çfe>cÎL

S a-j«^Ü *TEpy<̂ S '.rvgjUooAc- tNgftuc- *t> '<t«_ \oht_
pJu^*fc ShLu^Wic S>W ~  K Z  ,f<?O ^O^.J>)

\5*' ^ c s ç iK s U .c »  \2?l. 2-3 U>.
/̂vCi">̂ Vt_ (3̂ V V\cy/\| t~ Èp-<sexéJiJb^ Cfrt'vdíí'̂f̂vi

¿̂ 4^ 5 C-.vyÔ' jv̂ ôlâX
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f $($,0~7ò ^â VN ̂ r*rrvv **i/5ôô 5or\opec ô\r\ t4ò*i - >9/1
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DEPARTMENT OF FISH AND GAME SALMON SUBREGIONAL OFFICE

Mr. Dick Wallace 
Department of Zoology 
University of Idaho 
Moscow, ID 83843

Dear Dick:
Sunapee trout were stocked in Sawtooth Lake in 1925 and brook trout 

(7,000 from U.S. Hagerman Hatchery) were added in 1941. Therefore, they 
have been living sympatrically for 37 years.

Yes, anglers have caught Sunapee trout from the lake. Bill Platts 
remembers catching them and thought they were smelt. Stacy Gebhardfs 
daughter caught one from the bank in 1976.

I cannot say for sure how the size of the Sunapee and brook trout 
compare. All of the fish I collected in 1977 and 1978 were forwarded 
to you except the 1977 brook trout which are out in the freezer. None 
of these fish were measured by me. If you need length frequencies, you 
will have to get the Sunapee measured by Bob Behnke. I can measure the 
brook trout. Let me know if you need lengths.

Sawtooth Lake doesn’t have an inlet.

Time permitting, I hope to spend some time at the lake. If you have 
any specifics you want from the lake, let me know.

I’m returning the copy of Salveiinus taxonomy. I read most of it and 
it is very interesting but pretty heavy reading. Thanks for the opportunity 
to review it. I should have taken it home - it’s not the kind of thing to 
read at the office with continual interruptions. If you have it, please 
send me the literature citation. I photocopied part of it and may want 
to cite it in the future.

P.O.BOX 1336 
SALMON, IDAHO 83467 
February 5, 1979

,97?

Sincerely,

DEPARTMENT OF FISH AND GAME 
Joseph C. Greenley, Director

Kent W. Ball
Regional Fishery Biologist 
Region 6

cc: Jeppson
end: Letter to & from Fred Kircheis

Behnke’s manuscript
EQUAL OPPORTUNITY EMPLOYER
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Universityof Idaho
College of Letters and Science 
Department of Biological Science 
Moscow, ldaho/83843 
Phone (208) 885-6280

2L November 1978

m:

Dr. Robert Behnke
Department of Fish & Wildlife Biology 
Colorado State University 
Ft. Collins, Colorado 80523
Dear Bob:

I assume the brook trout and sunapee trout arrived okay. I am enclosing 
copies of portions of 2 biennial reports (Idaho). The 10th report shows 
a picture of a native cutthroat taken from one of the high lakes in the 
Sawtooth region of central Idaho (Salmon River drainage). It sure looks 
like typical westslope spotting pattern to me. I thought you would be 
interested in seeing that.

The other report (11th) has the stocking data for the sunapee trout. Kent 
Ball made the copies of these reports. I will have to get the complete 
citation to be included in any publication.

I am also enclosing 3 slides of westslope cutthroat from the St. Joe River. 
You may have these to add to your collection of pictures.

Let me know the counts of the two samples. It will be interesting.

Sincerely,

Richard L. Wallace 
Associate Professor of Zoology

RLW/dpa
Enclosures

The University of Idaho is an Equal Opportunity/Affirmative Action Employer and Educational Institution.
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February 9, 1979

Universltyofldaho
Coliege of Letters and Science 
Department of Biological Science
Moscow, ldaho/83843
Phone (208) 885-6280

Dr. R. J. Behnke
Dept. Fisheries and Wildlife Biology 
Colorado State University 
Ft. Collins, CO 80521

Dear Bob:

I am enclosing some material for you concerning the sunapee trout 
project:

1) a copy of a letter from Kent Ball to me with some answers to 
your questions

2) part of a 1935 report on a survey of Sawtooth Lake
3) a summary of information on the lake and the two recent fish 

collections (1977 and 1978).

One discrepancy appears. Kent Ball told me the lake was about 172 
acres, but the survey (1935) notes the size at about 300 acres. I am 
not sure which is correct.

Kent sent me a number of additional pictures of the fish collected 
in both 1977 and 1978. I am duplicating some and will send a few to you 
as soon as possible.

Concerning your Western Salmo monograph, I have Section I (59p) ,
Section II (pgs 1-141) and the part on rainbow and redband trouts (pg 173- 
195). Would you send me a copy of the missing section (pg 142-172) and 
anything else you have added after pg 195? I would appreciate it. Also, 
a U.S.F.S. employee in McCall, ID has asked me to summarize and send him 
the description (characters) and distribution of westslope cutthroat and 
redband trout. I have the information for the westslope but do not have 
all of the information on the redband trout. Would you be kind enough to 
jot down the expected meristic characters (I think I have enough on colo­
ration) of the redband that would be found in the middle Snake River (i.e., 
Salmon, Payette, Boise, Owyhee, Malheur Rivers)? Do you have any evidence 
of redband populations (largely pure) in any of these areas in addition to 
the Owyhee and Salmon Rivers? Especially the Payette, Boise, and Weiser 
River drainages? This same biologist told me he will be going into some 
steep, isolated tributaries of the Snake River in the Hells Canyon area 
this summer and that he will collect some trout for me. That is an in­
teresting area for westslope-redband trout. I will keep you posted.

I am still working on the north Idaho samples from Jim Cooper. Hope 
to finish them by April. He told me recently that he has another 30-40 
populations he would like me to look at, so it appears I will be busy with 
Idaho fish for another year or so. I want to get into the Kootenai drainage

The Universitygof Idaho is an Equal Opportunity/Affirmative Action Employer and Educational Irfetitution.



Dr. R. J. Behnke 
February ,91 1979 
Page Two

in B.C. this summer, if possible, to get some collections of both cut­
throat and redband, if possible. I also am working on obtaining some 
summer steelhead samples from interior B.C. Again, I will keep you 
posted.

Thanks for anything you can send me from the above requests.
Best regards,

Richard L. Wallace 
Associate Professor of Zoology

RLW:hs
Enclosures
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STATE OF IDAHO
DEPARTMENT OF FISH AND GAME SALMON SUBREGIONAL OFFICE 

P.O.BOX 1336 
SALMON, IDAHO 83467

November 20, 1980

Mr. Bob Behnke
Dept, o f F ishe ry  and W ild l ife  B io logy  
Colorado State  U n ive rs ity  
Fort C o l l in s ,  CO 80523

Dear Bob:

Thank you fo r  the copy o f  E r ic  W agner's paper on the Sunapee charr. I may 
wish to re fe r  to i t  in  the future , but not w ithout h is  perm ission.

I g i l l  netted A lic e  and Vernon Lakes in  September. A lic e  has v ia b le  re ­
producing populations o f brook and Sunapee charr. I co llec ted  12 Sunapee and 
34 brook charr from A lic e  Lake w ith two 125' experimental nets. Vernon Lake 
has been stocked w ith Henrys Lake cutth roat and i t  was the on ly species I 
co llected . I s  i t  p o ss ib le  that the Sunapee co e x ists  w ith brook charr, but 
c a n 't  compete w ith cu tth roat? I t ' s  in te re st in g  to note that Mr. Locke stocked 
"one pack load rainbow trou t and one pack load s i lv e r s id e  sh in e rs "  in A lic e  Lake 
in  1924, the yea r before he stocked the Sunapee there.

A ll o f the specimens: I co llected  th is  year were sent to D ick Wallace. We 
are in  the process o f a l i f e  h is to ry  comparison o f both spec ies from Sawtooth 
Lake.

At t h is  time I do not have any plans to net the other lakes o r ig in a l ly  
stocked by Mr. Locke in  the Redfish  Lake drainage. Each lake received on ly 
50 f is h  and the chances o f th e ir  su rv iv a l i s  very slim .

KB:nb

S in ce re ly ,

Kent B a ll
Regional F ishe ry  B io lo g is t  
Salmon Subregional O ff ice  
Region 6

EQUAL OPPORTUNITY EMPLOYER





MAYNARD F. MARSH 
Commissioner

J. WILLIAM PEPPARD 
Deputy Commissioner

D E P A R T M E N T  O F

INLAND FISHERIES AND CAME
S T A T E  O F F I C E  B U I L D I N G  
A U G U S T A ,  M A I N E  0 4 3 3 0

y

P^e-r

P ^ .  V j

3 H f f i f
V

r // •/

¿ 6 -  ^ r .  f  i l l  W K S K t e t M . ' m

-zé&  J p r t f :

^7^^CJ2- y

¿PZ^L

J?
'~7̂ ZP s*£- i '7%L
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D E P A R T M E N T  O F

INLAND FISHERIES AND WILDLIFE
284 S T A Y S  S T R E E T  
A U G U S T A .  M A I N E  Ó433S

Dr. Robert Behnke 
Colorado Cooperative Fishery Unit 
Colorado State University 
Fort Collins, Colorado 80521
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SUNKHAZE STREAM CHAPTER
POST OFFICE BOX 92 

BANGOR, MAINE 04401

Mr. Jerry Gibbs
Update Trout/Salmon Editor
Outdoor Life
380 Madison Avenue
New York, New York 10017
Dear Mr. Gibbs:

14 January 1980

Reference your article "LOST SUNAPEE TROUT FOUND IN IDAHO", on page 48 of 
the December issue of Outdoor Life.

Sunapee Trout were named after the water in which they were originally found 
in the I860*s, namely Lake Sunapee in New Hampshire. The fish were also known to 
exist in one Vermont Lake, one other New Hampshire lake and Floods Pond in Maine.
In or around 1925 these trout disappeared from Lake Sunapee due to hybridization 
with stocked Lake Trout and the fish that are now in Sawtooth Lake, Idaho, probably 
came from Floods Pond because at around that time, eggs fponfifaine were shipped to 
a Federal Hatchery in the State of Washington and frpar'iher¿¿fere supplied to 
a hatchery in Oregon and from the Oregon hatcherjKifere «rcroduced into Sawtooth Lake.

n W
We have a State Fisheries Biologist in this area, Mr. Frederick W. Kircheis, 

who has been working with Sunapee Trout since 1969, and through his efforts Sunapee 
Trout have been planted in South Branch Pond, Baxter State Park; Coffee Pond, Sebago 
Lake area of southern Maine; and Twin Ponds - Upper S Lower - to the northwest of 
Nillinocket Lake. Although Mr. Kircheis has planted the Sunapee Trout in other lakes 
and ponds within the State of Maine, the waters mentioned above are where the fish 
seem to be doing the best. I might add that the Sunapee is surving and doing very uj£ll. 
in Floods Pond.

In September of 1979, our Chapter of Trout Unlimited, made monies available to 
Mr. Kircheis for a trip to Sawtooth Lake, Idaho. Mr. Kircheis made the trip in the 
company of Idaho Biologist Kent Ball. The purpose of the trip was to see what 
characteristics t Sawtooth Lake held that might give Mr. Kircheis a clue as to where 
he might find, in Maine, the type of water in Sawtooth and also what factors were con­
cerning the survival of Sunapee Trout in Sawtooth. However, because the trip into 
Sawtooth had to be made by horse back they were unable to take a canoe or foldboat 
to enable them to get out on the water for a realistic survey.

Here are a few facts concerning Sunapee Trout:

1. 1,000 Sunapee charr were stocked in Sawtooth in 
1925 by S. B. Locke, U. S. Forest Service Examiner head­
quartered in Oggen, Utah.

2. Locke surveyed the area in 1924 and stocked the 
1925^^ind stocked l,250,006smelt in 1927. There is no i: 
these^ever survived.

Page 1



"LOST SUNAPEE TROUT FOUND IN IDAHO" (CONT'D)

3. Rodeheffer surveyed the lake in 1934 and caught 12 Sunapee 8-9" long.

4. In 1941 7,000 Eastern Brook Trout were stocked in Sawtooth Lake.

5. Kent Ball surveyed Sawtooth in 1977 (October) and took 28 Brook Trout 
and 9 Sunapee.

6. Kent Ball again surveyed Sawtooth in October 1978 and took 16 Sunapee,
7 Brook Trout, and 3 fish which Bob Benhke feels were Brook TroutXSunapee hybrids.

7. Kent Ball surveyed again in August 1979 and took 1 Sunapee and 29 Brook 
Trout in 6 to 50 feet of water. ,j

8. Upper Redfish Lake Inlet was stocked with 500 Sunapee in 1925. No 
record of any recovery.

Extensive research by Mr. Kircheis has enabled me to put forth the information 
contained herein.

I might add that when I saw the article concerning "Lost Sunapee Trout" in the 
December issue, my wheels started turning and, knowing that Sunapee were still alive 
and kicking here in Maine, had to hopefully set the record straight.

Sincerely yours,

Secretary
Sunkhaze Stream Chapter, Trout Unlimited

EBE/hs

Page 2
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Ft. Collins, CO 80521



GLENN H. M AN U EL  
Commissioner

J. WILLIAM PEPPARD  

Deputy Commissioner

D E P A R T M E N T  O F

INLAND FISHERIES AND WILDLIFE
2 8 4  S T A T E  S T R E E T  
A U G U S T A ,  M A I N E  0 4 3 3 3

Fishery Office 
34 Idaho Ave. 
Bangor, Maine 04401

September 25, 1980

Eric Wagner 
120 Garfield
Fort Collins, Colorado 80524 

Dear Mr. Wagner:

re: your letter of September 16, 1980

Since I last talked faith Dr. Behnke in Montana I have had the opportunity 
to visit Sawtooth Lake with the regional biologist, Kent Ball. If you 
plan to publish anything concerning the Sunapee charr in Sawtooth Lake,
I suggest you communicate with Mr. Ball at the following address: Salmon 
Sub-regional Office, P. 0. Box 1336, Salmon, Idaho 83467.

As to your questions:

1) As far as I know there is no direct interaction between Sunapee and 
brook charr. They inhabit different areas of the lake, eat different 
food organisms, and spawn in different areas and in a different manner.
I know that Dr. Behnke feels that some of the fish from Sawtooth Lake 
that he saw were hybrids, and they could be, but I have never seen such 
a thing here in Maine.

2) Sunapee charr are easily caught through the ice in winter. The rest 
of the year they inhabit quite deep water and can be difficult to catch. 
Maine anglers traditionally use raw lobster meat for bait while still­
fishing for "silver trout" as they call the Sunapee.

3) In Maine, the Sunapee are reproducing in Floods Pond, a native water 
for the species, and in the South Branch Ponds, two waters which were 
stocked with Floods Pond fish. I am stocking five other waters with 
Floods Pond stock at this time. Kent Ball was going to examine some 
other waters in Idaho where records show that Sunapee were stocked at 
one timfc. He may have more information on that area for you.



Eric Wagner 
September 25, 1980 
page 2

4) I don’t understand your question "Economic status". There is no 
great demand for angling Sunapee charr due to their relative scarcity, 
inaccessibility, and angler ignorance of their existance.

5) I suggest managing the species for the greatest protection possible 
while still allowing angler harvest. No different species should be 
stocked into waters containing Sunapee charr and separate populations 
of charr should not be mixed.

I am enclosing some additional information for your use. Please feel 
free to contact me if you have further questions.

Very truly yours

Frederick W. Kircheis, 
Fishery Research Biologist

FWK/jpn
end.
cc: Kent Ball
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D E P A R T M E N T  O F

INLAND FISHERIES AND WILDLIFE
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Mr. Robert Behnke

January 21, 1981

Dept, of Fishery & Wildlife Biology 
Colorado State University 
Fort Collins, Colorado 80523

Dear Bob:

Thank you for the note re: the stocking history of Sunapee Lake, N.H. 
It does seem that the Idaho Sunapee must indeed be the "Type" species 
for this fish and we are all fortunate that they have survived the 
ravages of mankind.

Enclosed are some maps, old and new, of the Rangeley Lakes System. If 
you haven’t already, you might enjoy the following reference: Kendall,
W.C. 1918. The Rangeley Lakes, Maine; with special reference to the 
habits of the fishes, fish culture, and angling. U.S. Gov’t Printing 
Office. Document No. 861, Washington, D. C. I have a copy which was 
loaned to me by Kendall Warner but you may be able to get ahold of a 
copy out there somewhere.
I’ve been thinking about your hypothesis re: the amount of littoral vege­
tation and proportion of hypolimnion in a water and the size of the blue- 
back and/or brook charr which might be present. I think that the Rangeley 
Lakes are not much different from Sunapee Lake. I have never been to 
Sunapee Lake but the descriptions I have read and the photos I have seen 
lead me to believe that it is one of our typical oligotrophic lakes which 
are so common in the Northeast. Certainly Black Lake, a current home for 
a native blueback charr population where the brook charr are quite large 
(5+ lbs) and the blueback charr are quite small (4-6!l avg.) has a large 
proportion of hypolimnion and very little littoral vegetation.

I am more inclined to believe that basic fertility and structure of the 
food chain have much more to do with the relative size structure of the 
brook charr vs. the blueback charr than any interaction between the two 
species. Many of our blueback waters (all of which also contain brook 
charr) are situated in sterile environments. There is very little feed 
in the deep waters where the blueback prefers to live and therefore the 
fish growth is limited. Where we have had smelt introductions into these 
waters the growth of the bluebacks is reported to have improved. I feel 
that this improved blueback growth is due to the more adventurous nature 
of the smelt. The smelt commonly travel back and forth from the surface 
of these waters where food organisms are more abundant, to the cold depths 
where the bluebacks make their living by feeding on zooplankton, diptera 
larvae and, when available, smelt.



Mr. Robert Behnke 
January 21, 1981 
page 2

I would very much enjoy discussing this matter with you sometime. If 
you ever get another chance to visit the University of Maine Ifd make 
the opportunity available for you to visit some of our Sunapee and blue- 
back waters to see first hand what kind of habitat we are dealing with.

Sincerely,

Frederick W. Kircheis, 
Research Biologist

FWK/jpn
end.

P.S. Just this summer I documented reproduction by three year classes 
of Sunapee charr in a water where I have been stocking fall 
fingerlings since 1972.



U P P E R  RICHARDSON LA K E 
{M olechunkam unk L ak e)

R ich a rd  sont own (T 4 R l )  and M agallow ay (T5 R l) 
Tw ps. , O xford C o.

U. S . G. S . O qu ossoc, M e.

F is h e s

Salm on 
B ro o k  trou t 

(sq u are  ta il) 
B row n trou t 
Hornpout 

(bullhead) 
S m elt
White su ck e r  
Longnose su ck e r

Minnows 
F a l l f is h  
L ak e chub 
C re e k  chub 
P e a r l  dace 
F in e  sc  a le  d ace 
R ed b elly  dace 
Com m on sh in er 
F ath ead  minnow

P h y s ic a l C h a r a c te r is t ic s

A rea  -  4200  a c r e s  T e m p e ra tu re s
S u rfa ce  -  7 3 °  F . 

M axim um  depth -  108 fe e t 108 fe e t - 5 1 °  F

Suggested  M anagem ent

P r io r  to the co n stru ctio n  of the 2 2 -fo o t dam  
at M iddle D am , Upper and L ow er R ich a rd so n  
L ak es w ere se p a ra te  bod ies of w ater connected  
by a sh o rt s tre a m . At p re se n t they a re  e s s e n ­
tia lly  one lake w ith two d is tin c t b a s in s  and a s h a l­
low n arrow s betw een. The two p a r ts , Upper and 
Low er R ich a rd so n  L a k e s , w ill be co n sid ered  s e p ­
a ra te ly  in  th ese  re p o r ts .

Upper R ich a rd so n  L ak e  p rovid es e x c e lle n t 
w ater quality  conditions for co ld -w a ter f is h e s . 
T r ib u ta ry  s tre a m s  a re  rep o rted  a s  only fa ir  
spawning a re a s  and should, con sequ en tly , be

m anaged fo r th eir m axim um  p o ss ib le  produ ction  
of young trou t and sa lm on . M anagem ent should 
include scru pu lou s m aintenance of u nobstru cted  
m ig ra tio n  ro u tes  and sta b le  w ater le v e ls .

The ill-a d v is e d  in trod u ction  of w a rm -w a te r 
fish e s  into Upper R ich a rd so n  Lake or any of the 
R an geley  L a k e s  would probably  have d isa stro u s  
e ffe c ts  on the sa lm on  and trou t populations. G am e 
w ardens and sp o rtsm en  should keep con stan t v ig ­
ila n ce  to p rev en t such in trod u ctio n s.

Surveyed -  Ju ly , 1939 
(R ev ised , 1953)





0''

M O O SELOOKM EGU N TIC an d C U P SU P T IC  L A K E S 
(Low er O quossoc L a k e , L ow er R an g eley  L ake) 

R ich ard son tow n  (T 4 R l) ,  Adam stown (T 4 R 2 ), and 
L ow er Cupsuptic (T 4  R 3) T w p s ., O xford C o . ;  

R an geley  (T3 R l)  an d R an g eley  T w p s., F ra n k lin C o . 
U. S. G. S . R an g e ley , O qu ossoc, and C upsuptic, M e.

F is h e s

Salm on 
B ro o k  trou t 

(sq u a re ta il)  
B row n trout 
S m elt
W hite su ck er 
Longnose su ck er

Minnows 
F a l l f is h  
C re e k  chub 
B la ck n o se  dace 
P e a r l  dace 
R ed b elly  dace 
Com m on sh in er 
F ath ead  minnow

P h y s ic a l C h a r a c te r is t ic s

A rea  -  16, 300 a c r e s  T e m p e ra tu re s
S u rfa ce  -  7 0 °  F .

M axim um  depth -  132 fe e t  117 fe e t - 4 5 °  F .
/H&L+* rr ¿ 0  ~£e*T

Su ggested  M anagem ent

M ooselookm egu ntic and Cupsuptic L a k e s  a re  
se p a ra te  bod ies of w ater that have been  jo in ed  
to m ake one lake  by ra is in g  the w ater le v e l of 
M ooselookm egu ntic L ak e  by som e 14 fe e t . T h is  
w ater le v e l is  m aintained  by a 20 foot dam  at 
Upper D am , the outlet of M ooselookm eguntic 
L a k e . The two b a sin s  w ill be co n sid ered  tog eth er 
in  th is re p o rt and the nam e M ooselookm eguntic 
w ill r e fe r  to both la k e s .

M ooselookm eguntic L a k e , as with a ll the R ange - 
ley  L a k e s  e x cep t A z isco h o s, p rovid es e x c e lle n t 
te m p e ra tu re s , d isso lv ed  oxygen le v e ls ,  and g en ­

e r a l  w ater quality  c h a r a c te r is t ic s  fo r  co ld -w a ter 
f is h e s . T h e se  co n d ition s, plus the a b sen ce  of 
com peting w a rm -w a te r  gam e f is h e s ,  provide a 
h ab ita t that p rod u ces good salm on  and trou t f is h ­
ing .

The 1939 su rv ey  showed M ooselookm eguntic 
L ak e to have m any tr ib u ta r ie s  w hich provide e x ­
c e lle n t spawning and n u rse ry  a re a s  fo r  tro u t and 
sa lm o n . M anagem ent of M ooselookm egu ntic L ake 
should c e r ta in ly  involve e lim in atio n  or c ir c u m ­
vention of o b stru ctio n s  and m ain ten an ce of s tab le  
w ater le v e ls  in  th ese  s tre a m s . Th is re co m m e n ­
dation i s p a r t ic u la r ly  p ertin en t to Kennebago 
R iv e r , C upsuptic R iv e r , and B e m is  S tre a m , the 
m ain  spawning a r e a s  fo r  M ooselookm eguntic L ake 
and p robably  the b e s t  spawning s tre a m s  in  the 
R an g e ley  a r e a .

Surveyed - Ju ly , 1939 
(R ev ised , 1953)
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RANGELEYLAKE 
(Oquossoc Lake)

Rangeley Twp., Rangeley Pit., and Sandy River Pit, Franklin Co. 
U.S.G.S. Rangeley and Oquossoc, Me.

Fishes

Minnows 
Creek chub 
Lake chub 
Fallfish (chub) 
Common shiner 
Golden shiner 
Blacknose shiner 
Blacknose dace 
Redbelly dace 
Finescale dace 

Banded killifish 
Freshwater seulpin

Physical Characteristics

Area — 6000 acres 

Maximum depth — 149 feet
t Jggl

Principal fishery: Salmon, brook trout

Rangeley Lake has been a nationally famous fishing water since 
the mid-1800’s and was originally known for the many large (8-12.5 
pound) brook trout it produced. Rangeley had no salmon and no 
smelt at that time and the brook trout fed on the small (6-9 inch) 
blueback trout, (Salvelinus oquossa). Salmon were introduced into 
the Rangeley Lakes in 1873 and these rapidly increased in numbers 
and size through the early 1900’s. The largest salmon taken by an 
angler (16.5 pounds) was reported in 1903 and the largest salmon 
known from Rangeley Lake (18.5 pounds) was taken by hatchery- 
men in 1905. The blueback became virtually extinct about 1905, 
coincident with the great increase in numbers of salmon. Their ex­
tinction was presumably the result of competition from salmon and 
overfishing. Smelt were introduced about 1895, became numerous 
by about 1900 and have taken the place of the blueback trout as 
food for both brook trout and salmon. Brook trout predominated 
in the anglers catches until the early 1900’s when salmon became 
predominant. Since 1918, salmon have been taken more commonly

Temperatures 
Surface — 73° F. 
149 feet —46° F.

Salmon
Brook trout (squaretail)
Brown trout
Yellow perch
Hornpout (bullhead)
Alewife
Smelt
Eel
White sucker 
Longnose sucker

than brook trout although in some years good catches of trout occur.

From the standpoint of water quality, Rangeley Lake is still high­
ly suitable for trout and salmon, being virtually unchanged from 
the time the lake was first studied by the Department in 1939. 
However, the ability of Rangeley Lake to produce salmon and 
trout has been reduced through the unauthorized introduction of 
a number of fish species. Kendall, a renowned pioneer fishery 
biologist, reported in 1905 only nine of the 21 species now present. 
The most recent introduction was the banded killifish — first seen 
in 1975. The species having the most pronounced effect was the 
yellow perch, first reported in 1953. Perch increased rapidly in 
numbers and size during the early 1960’s, feeding heavily on smelt 
Smelt numbers began to decline noticeably, resulting in slower 
growing salmon. At this writing, the perch have stabilized and 
smelts are making a recovery but have not yet reached their form­
er abundance.

The tributaries of Rangeley Lake are good spawning and nursery 
areas but their small size limits the number of salmon produced. 
Dodge Pond Stream produces mostly salmon and has one of the 
highest densities of young salmon in the state. South Bog Stream 
is the major source of brook trout. No salmon have been found 
there. Greenvale Stream produces both trout and salmon, with 
salmon outnumbering trout in most years. Hatchery salmon are 
stocked in the lake to supplement the wild population.

A long term study has shown that Rangeley Lake is best managed 
as a separate unit rather than in conjunction with the other lakes 
and streams in the drainage. The study, which followed the move­
ments of salmon and trout from 1957 to 1966 when Rangeley Lake 
fish had free access to all parts of the drainage via a system of fish- 
ways, demonstrated that there were in this particular case, no ad­
vantages. Therefore, maintaining a screen at the outlet of Rangeley 
Lake is preferred to maintaining the fishway in Rangeley dam.

Surveyed August, 1939
(Revised 1953,1976)

Maine Department of Inland Fisheries and Widlife 
Published under Appropriation No. 4550
A Contribution from Dingell-Johnson Federal Aid Project F-28-P, 
Maine
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