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Fish collections made from tributaries of the upper Pit and McCloud 

Rivers in northern California during recent summers have revealed an un

usual trout* The peculiar upper Sacramento trout manifests basic charac

teristics of rainbow, golden, and cutthroat trout* Gross external ap

pearance ef the trout is unlike» Other described species. Specimens are 

fine-scaled, rather thickly spotted and exhibit a reddish brown band lat

erally* lower sides are pale gold fading to white on the belly* A white
(JovS 3 |

band is prominent in the anal4and paired ventral fins* Seme specimens 

bear basibranchial (hyoid) teeth and shew faint cutthroat-like pale slashes 

under the jaw* Laboratory analyses of several merlstie characteristics 

were made this spring ef specimens collected in 1967 (fable 1).

Faunal affinities between the upper Sacramento and adjacent drainages 

were considered in a preliminary report (May, 1968)* The most plausible 

explanation for fish distributions cs they are seen in western United 

States may be derived from Taylor*s (I960) acceuat based en fossil and 

recent distributions ef the elaas Plsidium. Oaraifex. Ceriohasis. and 

Pyrgulopsis. With Taylor* s scheme in mind, it would be profitable te 

consider the meristic features ef trout collected from several semi—is®—



Table 1, Comparison of ■eristic characteristics of undescribed populations ef Salma 
in California

--------- j Vertebrae Gill ^rloric Lot. Ser, Basibranchial Pelvic Branchiostegal [
number raker« caeca scales teeth rays X#- rays -a

Sheep- 21 21 2 1 21 11 of 21 21 21 1 21
haven Or* 14-18 27-47 149-191 with - 9-10 8-11 , 8-11

61,1 15*6 40*6 166 9.7 9.2 1  9.4

Moose- 8 S 33 - i l i i l 6 8 1 8
head Cr* 61-63 17-19 29-38 239-172 0 #9-1© 10-12:» 10-11

62.2 18 33.6 153 9.7 U I 1©.7

Trout 3 2 3 2 3 | 3
Cr. 63 17-18 *» 173-182 • 9-10 9-10 9-10

63 17*5 177 9*5 9.7 9.7

Star 4 4 4 4 1
City 62-63 16-19 - 237-16© - 9̂ -10 4 f 4
Cr. 62.7 17*7 147 9.75 10-12 10-11

11 1 10.3

Racoon 1 1 1 0 1 1
i
1

Cr. 63 17 170 9 11 1 11

Snow- 3 3 3 3 3 3 < 3
slide 62—64 15-19 53-63 129-139 - 9 H , 10-n
Cr. 62,7 16,6 57 134 9 11 10.5

KosRe 3 3 3 £ 3 3 1 3
Cr. 62—63 17-19 58-71 164-168 • 9-10 10-12 • 10-n

63.3 18 65 166 9.3 11 1 10.7

notes figure«'gives for this and the following table (2) list sample size (top), range 
(middle^ and mean (bottom) figures*



fable 1 ~ continued,
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lated basins in southeastern Oregon (Table 2).

Table 2, Meristic features of trout from several isolated basins in 
southeastern Oregon«

Basin
Gill
rakers

Vertebrae
number

Lat. Ser. 
scales

Pelvic
rays

B&sibranchi&l
teeth

Fort Bock 
Buck Or« 6

19-22
20.2

6
63-65
63.7

4
138-147
141.7

7
9-10
9.7

4 of 6 
with -

Ghewauean 
Chewauean Cr« 6

20-23 
22 «3

6
63—64
63.3

6
132-143
138

6
9

1 of 6 
with

Malheur 
Silvies R. 4

20-22
21

6
64—66
65

6
146-154
150*8

4
9-10
9*5

0

Silver R* 6
21-24
22*3

6
64-66 
64.6

6
147-156
151*8

4
9-10
9.8

0

Warner 
Honey Cr* 8

23-24
23.1

8
61-63
62*3

8
140-162
153.5

8
9-10
9.6

0

Goose L« 
Cottonwood 

Cr.
*---H.- -- .. • - '■ U

6
21—24 
22 *d

6
61-64
62.8

6
132-149
139.1

5
9-10
9,4

0

Klamath L. 1
22

1
65

1
146 1

10
0

data provided by a?« R. Behnke, Colorado State Univ, 
Meristic features for "typical" rainbow, golden, and cutthroat trout

are given in Table 3.
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Table 3* Meristic characteristics for typical rainbow, golden, and 
cutthroat trout

Rainbow
trout

Golden
trout

Cutthroat
trout

. h3 oi-ial ’ 1
Vertebrae number &%-6k 58«4l 60-63

Gill rakers 17 - 21 range, mean usually 18-20 all species

Pyloric caeca 40-70 25-35 25-60
3 ^ 3 0  ' 3y-.Vjr

Lat. Ser* scale* 120-140 150-200 140-200

Pelvis rays 10 9 9
Branchiostogal'rays 10-11 left; 9-11 right, all species

Basibranchial tooth absent absent present

The true significance of the upper Sacrament© trout is not readily 

apparent« Meristic data alone does not reveal a single outstanding feature 

to indicate positively that the trout is a distinct species* Interpreta

tion of neristie characters from upper Sacramento trout and south east 

Oregon populations t in best approached through comparison vith typical 

numbers as seen in described species*

Pelvic fin iays: Generally intermediate between eutthreat, golden, and 
rainbow trout« Strong rainbow influence in Sheep- 
haven, Moos ©head, and Star City Greek populations and 
in trout from Warner and portions of Malheur basins in 
Oregon*

Vertebrae? counts: Typical of eutthreat in trout from upper Sacramento >
grading to rainbow-like in Oregon basins«

Pyloric eaocat Extremely variable} populations of upper Sacrament©
trout showing range of means from 33«2 to 65 suggest
ing rainbow/cutthrcat influences.

Gill rakers? Numbers unusually low for upper Sacramento trout;
Oregon specimens shewing slightly higher than normal 
numbers suggesting lacubtrime influence.
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Lateral Scries scales; Variable; lower counts in Oregon popu3a tions
’ grading to higher, typically cutthroat /golden 
ambers in upper Sacramento trout,

Branchioategal rays: Normal variation in populations throughout
Upper Saeraaento and southeast Oregon basin' 
populations. Sheephaven trout slightly low*

Baalbranehial teethi Present in some populations from both the up- 
■' a: p e r  Saeraaento and Oregon basins; absent in

ethers* Presence positively indicates cut
throat influence*

Ike relative isolation of the upper Saeraaento trout and the apparent 

lack of associated pars of species characters is not suggestive of recent 
hybridisation* Reports by early investigators seea to confine that the fish 

existed in the area in essentially the sane fora prior to drainage alterations 

brought by Man* Based on our United understanding of the geology and 

dzainage history of the area* faunal associations, and consideration of eon- 

tain »eristic characters, it night be reasonable to speculate that the scat

tered populations of upper Saeraaento treut represent remnants of a formerly 

widespread population of a distinct species# The species nay have been a 

fern which arose frea cutthroat lineage, or, conceivably, it could have 

been a cutthroat predecessor, Cutthroat genes are definitely present in 

these populations. Former drainage connections nay have contributed to long- 

term intergradation of upper Saeraaento treut with coastal fen» of rainbow 

and/or golden trout, Almost certainly^ all ef the populations sampled are 

net pare strains ef the obscure upper Sacramento treut.

Future investigations should bo strengthened considerably by chromosome 

studies and noire critical analysis ef natural color and mark-jag patterns#



Major emphasis should be placed on vertebrae numbers, gill rakers, 

lateral series scales, basibranehial teeth, and perhaps pelvic rays. 

Branchiostegal rays are of questionable importance in the ease ef the 

upper Sacramento trout. Close attention should be given the isolated 

Sheephaven populations as the meristié features in those spécimens sug

gest the least amount ef change and may offer the post promise for additional 

dues about the trout# The Catlow Valley Trout populations mentioned by Carl 

Bend should be investigated for the possibility ef shedding seme light on the 

problem of the upper Sacramento populations.
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Appendix

Upper Sacramento Drainage? Pit 
and McCloud Systems

1; Hawkins Creek 
2, Snowslide Creek 
3* Keske Creek 
4« Star City Creek 
5* Sheephaven Meadow Creek 
6« Racoon Creek
7. Edson Creek 9» Trout Creek
S« Moosehead Creek 10, Lest River

Northern California - showing 
Sacramento-San Jaoquin 

Drainage

Shaded area enlarged at right





■fable . — Some M e rlstic  Characters of Kern R iver frout Populations (exclu sive  of aquaboni ta )

G111 ra ke rs Vertebrae P y lo ric  Caeca
Scales

Lateral S eries
Sampi e and Col lect lori Date No, Range Mean Noi Range Mean No. Range Mean No. Range Mean
q i1 berti

Kern R iver ( 1876- 1912) 17 18-23 19.9 17 60-63 61 .5 -- — 13 137-172 153.4

Kern R lver ( 1956) 3 18-20 19.0 3 59-63 61 .3 3 35-52 43.7 3 139-148 143.3
Coyote Creek ( 1956) 

(below fa i 1s) 12 18-22 19,8 12 61-63 62.2 1 40 12 138-154 144.8
nwhl t e i ,f

L i t t l e  Kern Ri ver and 
Coyote Creek ( 1904) 7 20-21 20 .6 8 60-63 61.5 — — — , 8 148-167 159.0

Coyote Creek ( 1956) 33 19-23 21 ,0 33 59-63 61.2 15 29-46 39.8 20 135-182 150.5
R i f l e  Creek ( 1956) 22 18-22 20 .0 22 60-62 61 .2 15 29-48 37.1 15 139-172 154.7

L i t t l e  Kern R lver ( 1956) 5 20-22 21 .2 5 60-63 61.4 5 36-43 39 .2



L

fable HeriStic Bata On Cutthroat Trout From Alaska And British Columbia.

Oil 1 rakers Vertebraesampie No, Range Mean No. Range Mean No.; Range Mean 8 1. id Jto,: Rajjt̂e Mean
ALASKA

Lake Baranof and Par1of Creek 6 18-20 19.2 6 61-62 6 1 . 8 6 6-28 1 7 .5 PI 6 — : ¡¡¡g
Mekaka Pt. Stream, Hawkins is. 30 16-21 18.0 30 60-63 62.0 30 2-46 n.o 22 8 16 136-178 155.4
Lake No* 1# Hawkins island 19 16-20 17.7 is 62-64 63.1 19 5-44 17 .1 17 2 ¡0 144-168 155.8
Hassolberg Lake 25 15-21 18.2 25 61-64 6 2 .0 25 3-35 13.-9 24 1 10 137-160 147.8 |
Long Lake 8 17-18 17.5 : '8 61-62 6 1 . 4 8 4-40 19.. 2 — 3 5 8 148-186 167.4
Luck Lake............Cutthroats 16 16-19 17-8 16 60-63 6 1 . 9 16 1-20 12.0 .I 16 10 142-171 15 8.7..Rainbows or Hybrids 4 18-21 19.3 4 63-64 63.8 4 0 — ■ — — 4 4 126-132 129.3
Herman Creek, Behm Canal 11 17-20 18.1 11 60-63 61.2 11 7-14 10.7 1! - H 152-168 156.9 1

BRITISH COLUMBIA
Flannigan Slough, Taku River . 3 17-20 19.0 61 — 3 6-12 9.7 3 ~  . ‘
Lake near mouth of Stukine River 5 17-21 18.6 5 6o-6l 60.8 5 12-18. 15.7 — 5 — i - -

Qutnsam Lake.. . . . . . . .Cutthroats 26 16-23 17.9 26 61-63 61.7 26 1-27 12.8 26 --
Rainbows or Hybrids S 19-20 19.6 8 62v65 63.5 #1 1= 11 -teeth V 1 7 ** ** ' ■ . ... mm___ft _̂______

Middle Qutnsam Lake 30 14-20 17.4 30 60-64 62.0 i-25 13.3 - - 30 -  _

I th 
-------------------1---------------------------0 --------------------------------------------------------
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3 3^  1 f 3 Câ ĉ # fio A.-T.&Q*s\*jt~



f>¡t R. W
locality

Vertebrae Gill rakers
60

C iálrK
C r K

P H ?

fe! 42-élK i f ü r a 1574

A/r4 yr 4*-3

(yreZYi 8 
C r K

i w 63,0

»7 /? i2 ioUl u u 2«

A/; 4 X - 2o,o

/V; X X^ 14.6

Pyloric caeca 
á ranrre X

17-41

v.o

Scales, 1st. ser. 
and above 1st. line 
- run:re____ ¿

H b - I S I e
144.1

30-32 31.3

5n -</4
40,5"

m -  iso

3 2 -3 4f

144.0

33,5

Rranchio- 
stecal rays 
V ranre X

I M X
11.5

<0-12
11.3

11-12

»2
U ,5

12.0

Pelvic fin rays
II r-nve X'

4
IO

¡ 0,0

l o

10, o

s1 oreñen ti©0'tin

0

0

fio tk  C r K

) W
3 3 6-4i

V -  °l X- wi q x= /7,f 3 ?. I

4 ia<o-i4o 4 q-u
132-4 10,3

4 ¿7-3< 24.4 4 IO-1X
10.q

10
ó

10.0

Nelson
C r K 1 t 10 6 i* 20

iM
134-155

Mi 23 X- ¿ 7,0 N=24 yT= '«l.l
3«-74

51.«

144,2

|4 XS-33 30.4

24
10-12 XV

24 10- l Z

<0,q

M<

£-10 ú
4,6*

SnouisluJe.
1461 53-63

Nv3 y: 61.7 V ^3 X--/4/? 5*7,3
Kosl<

1447 s^ - 1 1

A/: 3 'a ¿2-3 tf-3 X* »$.0
[pb,0

McG.ll CrK
\c\(o<¿

y s  lo ■%-. 3

/54-»7o

32-31
<S1.7

q-íl

lO-H
33.5

/0.O

/o,r

/o

/o,o

• 4

(0 ̂o-ot/
¿uf HujtX
x Jjudtl

'Roa. rin¿j CrK

iCftoZ
7 1 I

12

3«-5)
U = /3 Y - 6a.r <y/r /x 7 45. £

10
134- »54

I 3 /o-#/ 13
i4 5,4 /o.s ¡O-ii

10
¿1-32

I3 1 l-i ̂ lo,s30/6" I

0





Locality ̂
AMoud

H a w K m -s

iq<fi

Plitfii/cr Basin

ĴoSepVs

S, ForK 
PaiK«r CrK

n

¿fqs't aKkrJ 
i&rsn/p CvKs.

1S6>£

Vertebrae

A/: (1 
ft - ; "“xs W.O

s ta

n = <j x: fc i. t>

4 (o

biz \i x= ¿>3.a

Gill rakers
IS /t 17 /? J2. io 24 03 »3 I 2*

3

N z 20 X || 1
fi/t.iI 6/9*7/K-1%'0

1

N: 10 Sc = ao.i

Pyloric caeca 
ranve X

is" 31-sy «y<*.£>'

Scales, 1st. sar. 
and above lat. line 
b ran^e a

/09-A32 I IS,7
m - z %

to

37-4S
HX.i

If

M = If P  20,|
M0-5«i

4S.3

Br a hc h 1 o— 
So© ̂a 1 r8v\s
H . range'.X

A o I M / t f *

2 0 w M 0 *  m//.V

(o

lO
W 3 ‘»sM |4VS
Si-35

IX *5
iy |3 b -lfc l

i 4 9 , l
If 10-/1

/o.f
15 ¡30- *

U 2 .I
1« 1 0 - 1 3  „

H . 2

IO

IO

\0-M-

10-»X
11*4

*0 t0̂ JjOtC

8s i  crane i: 
teeth

/o
q-16

<U

i<t

0

o

1 *1 '% 
uJa in l ixtL

AsK Crk.

Pot Ho\cs
Y'lCO.'r '

(ol
¿,3,0 .20,0 (ol 31

g p f
%

5t-

%-LZ3 b i z .  1  X ‘ 1 % 6,2,2-

il
10 0

u 11 10

H a l Grl<
%

itJ'6 x- ¿,3..4
S3~iS

faZile

bt-5 Kft

5 5
133' H~ix

U.x-
13%, to sr5" ; /x30-32 IX.0
21,0

0



I S  { |^] T'Hr?
fÆÊ S | * £ ¿

a , —y I M ^  . ¿? 3  / £ ' ^iJk- >- - »-  ^ ~

'SÍ/{/\A/ dUìjÈi^tX ̂JUzrvXO  .Ä ___ x l JQu^r\

— '̂ Laáj'La—— j~ÀyiLv*ÆA*>\** ¿¿Laa.£t 'X̂d.

— ^Ugy— Jj? f ¿ >

.-
‘' ^  "IrvA .
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 ̂ \ ~ ^ (¡Jh - tn d j¡^  ~ w>|a>L^-^A^P^ s ^ A jjtí^ L f1 -*^ crufc uK^^U, ¿ÍÍíUâ t^ ^ ^ ^
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W<ŷ T ytj___ f̂VTTvv̂ Cn/ira-t t**J*+~t —>



¿4 ^ / u ^ v  ¿ ^  \ jj>  : ^ v  v *~,> -.... — T ±

Bé&
T"

—  X  fe
11 . 12- 13

| K  t o &4.
? L  * ?

^  ¿2-̂ A>C>0xvVCVO V̂yi /-^V^A. t  ̂ ^̂ Q—QAj-Çyv-\. ■—' /v̂ m ^Ä C'X̂ jlÛx̂ j

Vv1 iV̂'Í-O'A |C j2/*̂vv—  jfcMj rt«»dV¿Xívít/

-U, « W U . .  L,

•á" V\a  aAA^~ ujvvs>
£-<> /3<4sJIaj^

’ ta\_¿
1 I J A A t\a a ^

^ T
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