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To make a comparison of the relative abundance .of three species of sucker
in a variety of habitats along the inlet streams and Blue Mesa Reservoir,

Methods and Materials

A, Collecting methods

1, Live traps

2. Gill net

3+ Shocker

Intensive collecting in each area for short periods of time

Mark and release

1. Alkins and Peterson tags (each species will have different type of tag)

2. Control necessary to see mortality rate of similarly handled but
untagged fish

3. Mark all sizes of fish as possible with type of tags used

Weight and measurements taken

Lincoln-index used to determine population size

Description of different habitats
l. Streams
a, Direction of flow
b. Rate of flow
c¢. Depth of traps in stream
2. Inlets
3. Area between inlets
Physical character of water
1, Temperature
2+ pH
3. Oxygen content
L, Salinity
5 Turbidity
6, Depth of traps in lakes and inlet
Density of three spedies in relation to physical characters of water
Age differences
1. Density relative to age
2. Morphological differences due to age

Numbers of each species in each type of habitat
Note conditions that favor the abundance of each species
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I. Introduction.
Le Statement of the problem
1. There is an spparent increase in the number of suckers in
Blue Mesu resevolir, s-wce rmpPoUpOMES
2« There exists an apparent iInfcouracy inavailable descriptive
lit@ratare on the suckers,
p P F2=4uS8ent that a hwhrid population exists.
He @M@ig,ki@ﬁ :}f t%s area.
. isi{}riegl @zﬁmmnt of the area prior to impoundment
Ze ?ﬁst*m:gm%mﬁz records of enviromment will be indicated
such a8;
fia sat&z- femperature

wz“ // 7 -
rainfall & s’ b !

turbidity LCRAy& or /LW sF;REn—
deokh = emics
botion tyre
géagon of Lthe yesgr
ha eollection biss ,,.,a <& RELATION T  SPESHS 40 €1 7HT
d:"% i}f gﬂ%}ét&?ﬁﬁﬁ e i ;'—‘-twwmmtmv“vJ £
EHEZT7ERT 7O, el & pdoeuata-a , ’

fre ;e.}crx;:mm of the phy%ical characteristics of the lake

will be noted as well as the tributeries., For example;
a. littoral zone
bo bﬁnf}hic wne
c. physiography

5. Flora which is abundant in the ccllection aress will be
identified,

C. Revisw of previous investigstions.

1., discussion of pre-impoundment studies dore ink the area,

2. discussion of ccllections made by these above studies,

3. discussion of ariginal description of typa;( specimens,

II. Haterisls and Hethods,
A. Gemeral methods,

1. The methods will be descdibed for gill retting.

2. The methods of shocking will be described for stream and
lake collections, This will require both boom and back-
pack shocking,

3+ The methods of preservation will be described with reference
to color and tissue,

Le An experimental design with statistical evidence will Be~
furnished to provide preference as to choice of collection
techniques with reference to methods used, arsa, depth, time
of day.

5« Data recorded st the time of collection will include weight
and sizes of the specimens, enviromeental factors suchs as
water conditions and weather, designetion of collection area,

B. $pecial methods.
1. Discussion of parameters used by Beckman and Ellis,

PR EFIrACE




11, Haterials and Methods
B. S}:ﬁ“ﬁi&l methods.-cont,
2+ Discussion of parameters which are currently being used
b:;’ Lﬁ‘. sif}bt. iﬁﬂ%g
3. Establish parameters io bs used in this study in cooperation
with Dr, Bentke.
4, Provide experimentsl design with statidtical evidence for
the use of these paramecters.
I1I. Observations,
4.Collecticns
1. Establish identity of species for the Blue Hesa and
tributaries,
2, Verification of species by Colorado Cooperative Fisheries
Hesearch Unit.
Investigation of variant gm for the possibility of
hybridizetion 48=45 ,
Investigate miymerp}ﬁe Vari"t:iﬂﬁ due to sex, age, season,
environment,
Describe variants statistically for evidence of overlap,
clines, and cther relationships.
B, Totals and envirommental “eiatmn,hi}:%s. A ASE
1. Ssmple size totals and species structure of each.
2., Correlation of species and numbers as related to envircmmental
changes.
3. Temporal/spatisl relationships of species.
V. Besults,
4o innotated list of speclies®
8., amnotated list of veriants#
{.so innotated list of hybrids#
Phylogenetic relationships
V. f‘iﬁ;cua sion.

Kote: This will be a combined study for twe Master's Theses. The study is
being conducted in this menner to avoid duplication of effort due—to
~theefectebimt tine is s limiting factor,
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% In terms of pasramsters chosen for this study,




CHARACTER ANALYSIS SHEET -

Species (0 ‘b il Sudkierc

COLORADO COOPERATIVE FISHERY UNIT

o -

Collected by

/

Date

Gat. Measurements by

Specimen #

Date ') (@. 6 37

Hotal il

Standard L

1420

20

bedy D

Head L

Orbit L

Upper Jaw L

Ders, Orig. te Snt., tip

Dorsal fin basal L

Dorsal fin deprsssac L

Adip. fin denvessed L

Caudal peduncle D

Caudal peduncle L

Vertebrae

1st Arch ¢ill rakers (up)

(lower)

(total)

Branchiostegal rays right

(left)

Dorsal Rays

Anal rays

Pectoral fin rays

Pelvie fin rays

Scales in lateral line

Scales above lateral line

Scales Z rows above lat.

Scales 2 rows below lat.

(around)

Pyloric caeca

Dentition

Anal fin base

Anal fin depressed

Dors. Origin - caudal

P fin - snout

P fin caudal

Pre orbital - Post orbital
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IDENTICAL OBJECT PAIRS (THE LATTER OBJECT OF EACH PAIR IS ELIMINATED FRCOM THE STUDY.)
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CONNECTEDNESS
1 1

CONNECTEDNESS
1 1

CONNECTEDNESS
i 1

CONNECTEDNESS

({

{

R{(

RT
12,

R
18,

R1

R

3)

3)
)

39
1574

37

3)
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L= 4 Cl 4)= 0.92500 E
CLUSTER MEMBERSHIP C—VALUE CONNECTEDNESS | R &)

3 74 17 13 0392500 3 6 15 127t
MOAT = 0.05000 NEXT PAIRS TU JOIN | 33,

CLUSTER MEMBERSHIP C-VALUE CONNECTEDNESS R{U 4)
> 18 Vs 73333 1 1

CLCUSTER MEMBERSHTIP T CEVATUE T CONRECTEDNESS Rt— %)
16 21 0.94444 1 1

CLUSTER MEMBERSHIP C—-VALUE CONNECTEDNESS ' 4)
1 19 094444 1 1

STNGLE MEMBER CLUSTERS
1, 2y ) 59 6y 84 7 14, 20, 2292 3, 254
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SUCKERS R.J.BEHNKE [ MAY 1967
Ct 5= 10.88889

CLUSTER MEMBERSHIP
3 7 12 3

CLUSTER MEMBERSHIP
15 5e - (130 o 21
MOAT = U0-0IIIT  NEXT PAIRS 1O

CLUSTER MEMBERSHIP
17 19

SINGLE MEMBER CLUSTERS ( 13)
11 2, 4, 5' 67 8?

2B 0BJECTS 9 EHARACTERS

|

C-VALUE
0.92500

C=VALUE
0.88889

C=VALUE
094444
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CONNECTEDNESS
3 6

CONNECTEDNESS
4 10
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SUCKERS R.J.BEHNKE

L= o C( 6)=

CLUSTER MEMBERSHIP
3 7 12 I3

CLUSTER MEMBERSHIP
15 16 17 18 19 20
MOAT = 0.07778 NEXT PATRS

STHNGLE MEMBERFCIHISTES a1

l, 2, 41 15’ b" 8"

{ MAY 1956

1e8TTT8

10

25 OBJECTS

Za
JUTN

I;}"

(

1Oy

19,

11,

9 CHARACTERS

CONNECTEDNESS
3 6

C=VALUE CONNECTEDNESS

0.87778 6 21
gyt

14,

(

R{

Rt
1ey

6)

6)
15) 1




SUCKERS R.J.BEHNKE 7 MAY 1967 25 OBJECTS 9 CHARACTERS

L= 7 £ #l)= 1 0eBI500

CLUSTER MEMBERSHIP C—VALUE
B 6 if 12 13 0.87500

MOAT = 0.116544 NEXT PAIRS T0O JOIN ( 14,

CLUSTER MEMBERSHIP C=VAlL UE
15 16 17 4 138 ) 20 ! c.8TT78

SINGLE MEMBER CLUSTERS U I2)
].7 21 'i’g 5) 8' 91 i].y 141 221 437

CONNECTEDNESS
4 10

CONNECTEDNESS
6 74
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L= 8 C{ 8)= .« 86667

CLUSTER MEMBERSHIP C-VALUE CONNECTEDNESS R( 8)
3 6 1 1= 13 0.87500 o) 10
INTERNAL CONNECTIONS AT ( 0.86667) INTERNAL CONNECTIONS AFTER ( 0.86667)
S B S Y RN

CLUSTER MEMBERSHIP C-VALUE CONNECTEDNESS
9 10 0. 86667 I 1
MOAT = 0.03333 NEXT PAIRS TO JOIN

CLUSTER MEMBERSHIP C=VALUE CONNECTEDNESS
15 16 2 b 18 : ) Z 087778 6 o o

SINGLE MEMBER CLUSTERS
11 21 z" 5’ 8y
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L= 9 4 191 D.833423

CLUSTER MEMBERSHIP
2 9 10

MOAT = 0.05556

C-VALUE
0.83333
NEXT PAIRSTO JOIN I Gy

CLUSTER MEMBERSHIP
3 6 1 v I3
INTERNAL CONNECTIONS AT ( 0.83333)

C-—VALUE
0. 87500

CLUSTER MEMBERSHIP

15 16 17 18 19 20 27
INTERNAL CONNECTIONS AT ( 0.83333)
L 21y 15} {

C-VALUE
0.87778

SINGLE MEMBER CLUSTERS
11 4’, 59 é’)y 111

CONNECTEDNESS
2 3

CONNECTEDNESS R{. 9)
6 10
INTERNAL CONNECTIONS
{1257 Of (

CONNECTEDNESS R{ 9}
13 21
INTERNAL CONNECTIONS
I8y 167 9y 159
20yl L)

AFTER { 0.83333)

AFTER

{

20,

{

0.83333)

153

{

21,

L7)

{

18,

17
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L= 10 ; 0. 80000

CLUSTER MEMBERSHIP C-VALUE CONNECTEDNESS R{ 10)
2 3/ 10 0-83333 2 3

CLUSTER MEMBERSHIP C=VALUE CONNECTEDNESS Rt—107)
3 6 7 12 13 0.87500 6 10

CLUSTER MEMBERSHIP C-VALUE CONNECTEDNESS R( 10)
8 5 16 17 18 7 20 : 0.80000 % 28 195 DUt
MOAT = 0.03333 NEXT PAIRS 70 JOIN

SINGLE MEMBER CLUSTERS (' 8)
Iy 4y 5% Iy 1%y <229
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SUCKERS Re.J.BEHNKE 7 MAY 1967 25 OBJECTS
L="1% Cl 11)= B.77718
CLUSTER MEMBERSHIP
2 4 5 10
MOAT = 0.25556 NEXT PAIRS 10 JOIN " 25,

CLUSTER MEMBERSHIP
5 6 7 P 13

CLUSTER MEMBERSHIP
8 15 16 17 18

SINGLE MEMBER CLUSTERS (
1, Sy gy e Al

9 CHARACTERS

10)

(

C-VALUE
Oorrres

C—VALUE
0. 87500

C=VALUE
0.80000

" CONNECTEDNESS

3 6
CONNECTEDNESS
6 10

CONNECTEDNESS
14 28
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SUCKERS R.J.BEHNKE 7 MAY 1967 25 OBJECTS

L= 12 Cl 120=" B.16667
CLUSTER MEMBERSHIP

1 8 T 15 16 i 18 15 20
INTERNAL CONNECTIONS AT ( D.76667)
1y 1G] 21y 19) =21 1O} {
MOAT = 9.64444 NEXT PAIRSTOJOIN U 133
CLUSTER MEMBERSHIP

2 4 S 10

CLUSTER MEMBERSHIP

3 6 1 12 {5
INTERNAL CONNECTIONS AT ( 0.76667)
ERE o (

CLUSTER MEMBERSHIP
27 25 :
MOAT = 0.03333 NEXT PALRS TO JOIN' ({ 22,
SINGLE MEMBER Cl USTERS ( 3)

5, 14" 23'

21

7)

14)

9 CHARACTERS

E=VALUGE
0. 76667

C=VREUE
0.77778

C-VALUE
0+ 87500

C-VALUE
076667

CONNECTEDNESS R{ 12)
19 45 YRS VS S a oF«  J i5 G
INTERNAL CONNECTIONS AFTER ( 0.76667)

CONNECTEDNESS 98 (S Erg
3 6

CONNECTEDNESS R 123
7 10
INTERNAL CONNECTIONS AFTER ( 0.76667)

CONNECTEDNESS R{ 12)
1 1 CTesy aert
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l= 9 CL 9)= 1.82333

CLUSTER MEMBERSHIP L= VALUE CONNECTEDNESS
2 9 10 Usg3353 2 3
MOAT = 0.05556 NEXT PAIRS TO JOIN (

CLUSTER MEMBERSHIP C—VALUE CONNECTEDNESS R 93
3 6 1 12 13 ‘ ] 0. 87500 6 10
INTERNAL CONNECTIONS AT ( 0.83333) INTERNAL CONNECTIONS AFTER ( 0.83333)
: R 7 G R

CLUSTER MEMBERSHIP C-VALUE CONNECTEDNESS R({ 9)

IS 16 T 18 19 , 3 O-8fIIS 13 21

INTERNAL CONNECTIONS AT ( 0.83333 INTERNAL CONNECTIONS AFTER { 0.83333)

¥ 21, 157 1 ; e § S SR W o Y % SRR S € § PR e ¥ IR e 7 NN T 7 G TR T
' : Lo, 112

STNGLE MEMBER CLUSTERS
11 4' 59 %.), ll’
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10 . ) J.800G0

CLUSTER MEMBERSHIP C—-VALUE CONNECTEDNESS

v

Z 3 10 0+83333 2 3

CLUSTER MEMBERSHIP C=VAtUE CONNECTEDNESS
3 6 7 L 13 0.87500 6 10

CLUSTER MEMBERSHIP C-VALUE CONNECTEDNESS
8 15 16 17 18 9 74 T | 0.80000 14 28
MOAT = 0.03333 NMEXTOPAIRS A0 JOIN il il b6,y 11)

SINGLE MEMBER CLUSTERS ( 8)
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L= 11 L e T

CLUSTER MEMBERSHIP C-VALUE  CONNECTEDNESS
2 4 = 10 O.77778 3 6
MOAT = 0.25556 NEXT PAIRS 90 JOIN 1 25, 10)

CLUSTER MEMBERSHIP C-VALUE CONNECTEDNESS
3 6 7 T I 087500 6 10

CLUSTER MEMBERSHIP A
80

UE CONNECTEDNESS
8 15 16 17 18 3

0 14 28

L
0

SINGLE MEMBER CLUSTERS (
. 59 11, 14, 22y




>
7
J
=
"
E
u
-
o
©
G

sorallt

¢ & o

SUCKERS RO BEHNEE ¢ ¢ MAY 1967 « 25 OBJECTS

L= 12 Cl 12)=  0.76667
CLUSTER MEMBERSHIP

1 8 1 1553 16 17 I8 IS
INTERNAL CONNECTIONS AT ( 0.76667)
{17y 16) T B B 21, 18) {
MOAT = U.059%% NEXT PATRS 10 JUIN U 185
CLUSTER MEMBERSHIP

2 & S 10

CLUSTER MEMBERSHIP

3 6 1 17 >
INTERNAL CONNECTIONS AT
wilZy 38

0.76667)

CLUSTER MEMBERSHIP
27 ZD ;
MOAE = 0.,033233 NEXT P AIRSETH IO TING 2 9y
SINGLE MEMBER CIUSTERS (  3)

5y I&s 23

9 CHARACTERS

C=VALUE
0. 76667

C=VALUE
0.77778

CVALUE
0+87500

C-VALUE
076667

CONNECTEDNESS Ri12)
19 45 SRS 67 BTN O L ORS 1 o 7
INTERNAL CONNECTIONS AFTER |

oy 0
0.766617)

CONNECTEDNESS e A
o) 6

CONNECTEDNESS S
i 10

INTERNAL CONNECTIONS AFTER ( 0.76€67)

CONNECTEDNESS R{12)
1 1 T2y 22Tt




SUCKERS R.J«BEHNKE -7 MAY 1967 25 DBJECTS 9 CHARACTERS

L= 13 Cl 13)= 0375556

CLUSTER MEMBERSHIP C-VALUE CONNECTEDNESS R{ 13}

1 8 1951 15 15 iy LS P 2C 0. 76667 23 45
INTERNAL CONNECTIONS AT ( B.75556) INTERNAL CONNECTIONS AFTER ( 0.75556)
Fdos R T e TR T 20 el Tt Uil lies B) 1

CLUSTER MEMBERSHIP C-VALUE  CONNECTEDNESS R( 13)

2 4 T oLt 4 6
INTERNAL CONNECTIONS ( 0.75556) INTERNAL CONNECTIONS AFTER ( 0.75556)
R R R M

CLUSTER MEMBERSHIP C-VALUE CONNECTEDNESS R( 13)

5 6 7 i T3 14 0.75556 10 15 %, 10
INTERNAL CONNECTIONS AT ( 0.75556) INTERNAL CONNECTIONS AFTER ( 0.75556)
i e { R R T

MOAT = 0.02222 NEXT PATRSETO JUINT o

CLUSTER MEMBERSHIP C—VALUE CONNECTEDNESS
22 25 0.76667 1 1

SINGLE MEMBER CLUSTERS ( 2)
Dy 23y




SUCKERS R.J.BEHNKE 7 MAY 1967 25 OBJECTS 9 CHARACTERS
L= 14 Cl 14i= 0.73333

CLUSTER MEMBERSHIP C-VALUE CONNECTEDNESS
1 8 1 15 40 . C. 76667 23 45

CLUSTER MEMBERSHIP C=VALUE CONNECTEDNESS Rt 14)
2 4 S 10 D 77118 4 6

CLUSTER MEMBERSHIP C-VALUE CONNECTEDNESS R{ 14)
LS 6 7 {7 13 14 22 25 B T 5 T Y T 12 28 22y T4t
MOAT = 0200111 NEXTEPALIRS "Ta3BINT (18 2Dy ih 3

SINGLE MEMBER CLUSTERS (. 2)
5y 23,
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SUCKERS R.J.BEHNKE. 7 MAY 1967 25 OBJECTS. 9 CHARACTERS

Ct 15)= 0.12222
CLUSTER MEMBERSHIP
1 5 5 6 7 8 11 12
15 16 1/ 18 19 20 21 22
MOAT = 0U.0I111 NER T PATRS I JIFTNT

C-VALUE
O. 12222

CLCUSTER MEMBERSHIP

2 4 S 10
INTERNAL CONNECTIONS AT
biiliay: 29 {

LTevarte
0.77778
0o 12222)

SINGLE MEMBER CUCUSTERS 1 17
23y

CONNECTEDNESS R{ 15)

37 171 { Tt

185

25,

CONNECTEDNESS R
=y 6
INTERNAL CONNECTIONS AFTER

I5)

(

o 0117

0.72222)
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SUCKERS ReJsBEHNKE 7.MAY 1967 25 OBJECTS

L= 16 Cl l6)= J. 71111
CLUSTER MEMBERSHIP
1 3 ) 6 i 8 : 12 13
15 16e 17 18 19 0 21 22 295
INTERNAL CONNECTTONRS AT (- CsTItIY)
{11, 5) {25, 120 { 18, 8) ( 14, 12)
1205 156) {19 15 {14, 6) (

MOAT = 0.18889 NEAT PHIRS TO OOTN T {72955
CLUSTER MEMBERSHIP

2 4 2 10
INTERNATCONNECTIONS AT {07111

STNGLE MEMBER CLUSTERS — 07

9 CHARACTERS

CaVALUE
C.71111

g1

C=VALUE
0.77778

CONNECTEDNESS

{53 B

1s0

R{

{23,

16)

201

INTERNAL CONNECTIONS AFTER

(
{
(
(
(
(
(
{
(
{
(
(
(
{

5y
22,
21,
15,
1€,

P
AV

14,

2
235

1)
6)
20)
: o 1,
8)
12)
131
18
5)
14)
1)
12y
7)
)

CONNECTEDNESS

6

6

(

e e T = T e T T P Py
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25,
25,
23,
25,
22y
25,
15
21,
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18,
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Rt
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1)
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1)
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13)
s,

16)
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B . " Vo A OUth SO0 (e
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23,
25,
25,
23,
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20,
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19,
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16,
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11,
23,
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CLUSTER MEMBERSHIP
z 2 3 4
11 12 13 14
21 22 22 2D

SINGLE MEMBER CUUSTERS

MAY 1967 OBJECTS

CHARACTERS

C-VALUE
U-S2228
20

CONNECTEDNESS
122 276
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SUCKERS ReJ.BEHNKE

S(I,J)

076667
0= 55556

U-83333
0.35556

0.93750
O.51T1T1

C=TTI7T8
0.85556

G.72222
0.55556

0+87500

0.93533
0. 70000

080000
0.66667

0.860667
C+%3333
. 86667
0.43333

Q76667
0.65556

0.93333
0.68889

0.93750
0-60000

G B i o o
C.60000

93333
U.82222

D.9444%
Dol

0.94444
0.T6667

0793333
D.75556

L MAY 1967

25 QB JECTS

S{I4J)

0.70000
054444

e v2222
0.31111

;o 76)6{)7
8 I i 5 B )

2.75556
0.34444

D 71111
054444

082222
D.61111

0.85000

0.68885

0175556
0.65556

0.83333
043333

0+ 15556
0.43333

J.76661
065556
0392500
0.65556

0.92500
056250

0= 73333
D.56667

$.88889
0 R (o T o

0.88889
D.71111
J.87778
074444

0.88885
0.72222

9 CHARACTERS

S(I+J)

O.64444
0.53333

0. 70000

0<33333

0.70000
O 54444

075556
J.58889

0. 75556
0.65556

O Tht4%
0. 64444

Q. 771718
0540000

070000
0.42222

Ds7111%
0<.58889

0.82222
0.87500
053750

o= Tt
0.5666T7

0.87778
0. 66667

0.82222
0.64444

0.82222
065556

0v82222
0.71111

S(I,4J)

™ %
0.6000C

0593333

0.38889
0.27778

C.7C000
0.48889

040000
0.31111

061111
0= 5tht

O+ T4t
0.54444

0.75556
0.€65556

STyt
0.60000

0.50000

037778

O 222
0.41111

0.71111
0.58889

016667

0.61111

0.85000
0.5000¢C

0+t
0.54444

0.83333
065556

016667
D.64444

0.81111
D.t23335

oL8Ir
0.65556

NODAL DISTANCE ARRAYS

S(Iy4J)

0.58889
0+.48889

035556
0.27778

0.55556
O.47778
037778
0.30000
0.58889
0+50000

g g g
0.54444

0.72222
06111l

070000
0.54444

0.43333
034444

048889
0.400C0
0.65556
055333
O
0.58889
0.65000
0+48750

Os61111
0.51111

0.82222
0.65556

076667
0.61111

0.81111
0+ 54444
ST6667
. 60000




SUCKERS RsJ.BEHNKE' 7 MAY 1967

di e
S(IyJ)

:.gqi‘?tfq’
U. 75556

0.B88889
Dk k1

094444
U. 71111

U.76667
0.65556

0.71111
0.6444%

. 16667
0.65556

S{I,d)

0.82222
USTTILl

0+82222
Deiidll

0.83333

~ Ty Y
Ve 7%“185

UsilS353

i
J.65000

D.66667
0.63333

e 12222
D+.65556

0.68889
0.61111

0.65556

™y NEEE -~y
0.60000

0TI
0. 64444

J

21
I

19
12

l 3y

S{1,4)

0.766617
0.58889

0.75556
0.61111

C.76667
0.58889

0.¢€8889
0.55556

0.65556
0.58889

B.61111

NODAL DISTANCE ARRAYS

S(I’\j)
0.75556
0.58889

8 J 1 8 5
D.61111

0.7666T7
0.55556

0.66667
0.54444

0.64444
0STTTS

0.65556
0.61111
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