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AUTHORS' DISCLAIMER

Since the concept of microhabitat first became popular about
a decade ago, there has been a tendency to apply microhabitat
data collected from one river to othar rivers rather than to
collect original data for each river. The savings in time and
expense by such actions are obvious. Comparisons made among
rivers in this study indicated, as had been suspected, that
microhabitat choices sometimes shift among rivers depending on
the available habitat choices.

The shifts that were observed appeared consistent with phys—
ical differences among the rivers, and it was concluded that with
adequate data bases, such differences among rivers could probably
be predicted and adjusted for. Until such predictive capabili-
ties are developed and successfully tested, indiscriminate use of

these data on rivers other than those from which they were col-

lected will most probably produce erroneous results.
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INTRODUCTION

The summary tables presented in this volume are designed to
be used in conjunction with Volume I which contains the narrative
report.

Tables presented in this volume are numbered independently
of Volume I. The tables are subgrouped by river, season, activi—
ty, flow level, and physical variable. Within each table, fish
are classified by species and Life stage.

For all continuous variables, the number, mean, and variance
for the variable are listed below each Life stage. The number is
simply the total number of fish observed for the particular
variable. The mean is the true arithmetic average as computed
from the original data. Therefore, a mean calculated from the
summarized clumped data as presented in the tables will not agree
with the true mean as listed., Similarly, the variance is
calculated from the original data, and cannot be obtained by
using the summarized data.

The four Llines Llisted below the variance are partial
calculetions used in determining analysis of variance among
groups. The line Labeled "Par. sum” represents the sum of all
observations: I X, The Line labeled "Cor term" is equal to:
(£X12/n

where: X is a single observation and

n is the total number of observations.




The line lLabeled "Par. SS" is equal to: = X2, The Line Labeled
"Error S8" is equal to:
(Par. SS) - (Cor term) or
£ X2 - [(£X)2/n].

Since substrate is not a continuous variable, the mean and
variance have not been calculsted for it. The total number of
fish observed for each Life stage appears at the bottom as for
other variables. Both the number of fish observed and the rela-
tive percentage of occurrence are presented for each substrate
type. Each substrate category (rock, rubble, etc.) was subdi-
vided as to whether it was nonvegetated or covered by attached
plants. Plant coverage refers to both macrophytes and attached
algae.

The variables of fish depth and distance to a thigmotactic
surface were subdivided to provide detailed information and are
not presented in a linear scale. Similarly, light was summarized
on a logarithmic scale, to provide more precise information.

The meaning of the variable Label for each row in a table
changes among variables. For fish and mean velocity, the varia-
ble Label represents the lgwer inclusive value for each incre-
ment. Thus the rows labeled 12 and 18 (cm/s) represent values of
12 to 17 and 18 to 23 (cm/s), respectively. For fish and water
depth, light, and thigmotactic distance, the label represents the
upper inclusive value for each increment. Thus rows labeled 150
and 200 (cm) represent values of 101 to 150 and 151 to 200 (cm],

respectively.

Each summary table along with the accompanying statistical




information was generated by a computer program from a verified
data file. A separate program was used for each variable and
each program was repeatedly verified for accuracy. The same
program produced the summary tables in the form presented here
and stored them in a new file. From there the tables were
printed on a typewriter quality printer by the computer. This

process greatly reduced the potential for error in calculating or

producing these tables.
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Tabte 1.
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0
6
12
18
24
30

36
42
48
54
60
66

72
>78

Numbe r
Mean
Variance

Par. sum
Cor term
Error SS
Par, S5

The number of rainbow and brook trout observed in the Colorado

River during normal high ftows (25,000 - 28,000 cfs) in winter,

1884 for fish velocity during stationary swimming.
N

. Fish Y:;:/>
[cn{gp <12 cm

[~~~ I~ i~ I~ I = |

4.69
11.8

61.0
«2B58E+03
«1415E+03
«427 4E+08

Reinbow
13-27 cm  Adult . <12 cm
Ve /

-4+ , 0-" 0-) 0
, “5 3 L1y 0
: () LA
A R =i 28

] f) ;‘4-g !/L1 [ D

5 cgd ]
1138 R ”Lo] ) 4
18" "*’La i 0
Ll 8 2_\, (]
e [0 ! 0
‘L0 \-1 0
- 0- Lol 0

A : Dy
LA Loy, 0
-~ 0° ]
SLo-> 0 0
83 10 ag
33,71 33,53 17.15
169.6 218,8 26,2
2798.1 335,3 548,86
.9433E+H05 ,1124E+05 ,9406E+04
.1390E+05 ,1951E+04 ,8128E+03
1082E+06 .1319E+05 ,1022E+05

-—

Brook
13-27 cm  Adult
0 1
0 0
0 0
0 3
0 0
0 1
0 0
0 1
0 1
0 0
o 0
0 1
0 0
0 o
] 8
0.00 31.24
0.0 442.6
0.0 249.9
.0000E+00 ,78B0SE+04
.0000E+00 .3098E+D4
«000CE+00 ,1081E+05




Table 2, The number of rainbow and brook trout cbserved in the Colorado
River during normal high flows {25,000 - 26,000 cfs) in winter,

1984 for mean velocity during/6tationary pwimming. ——
m Jevenle
Rainbow Brook

<1 ll/ / <12 cm 13-27 cm  Adult

" (77 0 0 0

5 i 0 0 0

| [1] ) /IO[ 20 0 0

Ul ) 8 0 1

0 0 0 0

° Lo 4 0 2

1] 0 0 1

1] 0 0 1

0 1] 0 0

0 0 0 2

60 1] D 1] 1
ss) 0 o o 0
72 0 0 0 0
78 0 0 0 0
84 0 0 0 0
S0 o 0 0 0
86 0 0 0 0
102) 0 0 ] 0
108 0 0 0 0
114 0 0 0 1] 0 0
120 .0 0 0 0 0 0
126 0 0 0 o 0 0
132 0 0 0 0 (] 0
138 0 0 8] 0 0 0
144 0 0 0 0 0 0
150 0 0 0 0 0 0
156 g 0 0 0 0 0
162 0 0 0 0 0 0
>168 0 0 0 0 0 0
Number 13 83 8 32 0 8
Mean 4,68 48,16 52.20 17 .91 0.00 41.91
Variance 11.8 630.0 449.8 25.0 0.0 219.6
Par., sum 61.0 3831.3 417 .6 573.0 0.0 335.3

Cor term ,2869€+03 ,1769E+06 ,2180E+05 ,1026E+05 .0000E+00 .1405E+05
Error 8§ ,1415E403 ,5166E+05 .3148E+04 .7757E+03 .O00CE+00 .153BE+04
Par. SS .4274E+03 ,2285E+08 ,2494E+05 .1104E+05 .OO00DE+00 ,1558E+05




Table

200
250
300
400
500
600
700
800
900
>800

Number
Mean
Variance

Par, sum
Cor term
Error SS
Par, SS

3.

The number of rainbow and brook trout cbserved in the Colorado
River during normal high flows (25,000 — 26,000 cfs) in winter,

<12 cm

13-
i5 Lg.

oOoo0oo0o0o0o0oo0o0 o

13
a.7
1.9

35.0
«9423E+02
«2277E+02
+1170E+03

Rainbow
13-27 cm  Adult <12 ¢cm
d s
[ {~i;0 -0 . [‘1 -1 0
EALST
"L gy p [0]3 0
J A o
O]O 0} 5 0
] < 0
0 L0 0
0 0 0
0 1] 1]
0 0 0
0 0 0
0 0 0
0 1] 0
0 0 0
0 0 1]
83 10 32
42.5 49.8 26,9
138.0 1376.0 83.5
3530,0 498,0 860.0
+»1501E+06 ,24B0E+05 ,2311E+05
11326406 ,.1238E+05 ,25B88E+04
.1815E+06 ,3718E+05 .2570E+056

1984 for fish depth during stationary swimming.

Brook
13-27 cm  Adult

OO0 O0OO0ODO0OO0OO0COO0ODO0ODODOODOO
OO0 o0DoL0Do0OO0ODCOO0O-ANO=2MNPVMOMN

0.0 68.4
0.0 3338.8

0.0 565.0
.0000E+00 .3850E+05
.0000E+00 .2337E+05
.000CE+00 .618BE+05




Table 4, The number of rainbow and broock trout observed in the Colorado
River during normal high flows (25,000 - 26,000 cfs] in winter,
qsa4 for water depth during stationary swimming.

T

Water depth

Rainbow Brook
{cm) <12 cm 13-27 _cm  Adult <12 cm 13-27 cm  Adult
v
50 3 13 - 19 [0—-0 .IO—-O o 0 0
100 01 o 2 1n 1 8 0 2
150 o [0 a [20 4 [1 20 0 1
200 0] o 21 :\Q 3 2]4 0 0 0
250 0 a7 2 4 0 2
300 0 4o 3] 3 1 0 0 1
350 0 5 [D [1 0 0 1
400 0 0] o ! 0] 0 0 1
450 0 0 0 0 0 0
500 0 0] 0 0] A 0 0 0
550 0 0 . [0 0 0 0
600 0 0 g 5 0 0 0
650 0 0 0 0 0 0
700 0 0 O[o] 0 0 0 0
750 0 0 0 0 0 0
800 0 0 0 [\ 0 0
850 0 0 0 0 0 0
900 0 o 0 0 0 0
850 0 0 0 0 0 0
1000 1] o 0 0 0 0
1050 0 0 a 0 0 0
1100 0 0 0 0 0 0
1150 0 0 0 0 0 0
1200 0 ¢ 0 0 0 0
>1200 0 0 0 0 0 0
Numbe r 13 83 10 32 0 8
Mean 13.5 190.4 286.0 128.8 0.0 220.8
vVariance 25.9 2608.0 27648,.9 1585.5 0.0 13781.7
Par. sum 175.0 15800.0 2860.0 4120.0 0.0 1765.0

Cor term ,2356E+04 ,3008€+07 .B8180E+06 ,5305E+06 .DO0OOE+00 .3884E+06
Error S8  ,3112E+03 .2137E+06 ,2488E+06 ,4915E+05 .0000E+00 .9647E+05
Par, SS .26B67E+04 ,3221EH07 .1087E+07 .5796E+068 .DOCOE+00 .48G8E+06
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Table &5, The number of rainbow and broock trout observed in the Colorado
River during normal high flows (25,000 - 26,000 cfs} in winter,
1984 for substrate during stationary swimming,.

R
Substrate Rainbow Brook
type <12 cm 13-27 cm | Adult <12 cm 13-27 cm Adult
N % N % N % N % N % N %
Rock
>30 cm
barren 1 7 0 O 0 O 0 O 0 O 0 0
ptant covered 0 O 27 32 2 20 0 0O 0 O 3 37
Rubble
8~30 cm
barren 1 7 4 4 0 o 0 O 0 0 0 O
plant covered 3 23 8 9 3 30/>)0 O 0 O 1 12
Gravel \
.3-8 cm
barren 0 o 2 2 1 10 0 0 0 0 0 o
plant covered 0 o 5 6 3 30(>{0 0 0 o 1 12
Silt
<0.3 cm
barren 6 48 g O 0 8 25 c O 1 12
plant covered 2 15 37 44 1 10 4 75 0 0 2 25
Other
barren 0 © 0 o 0 0 0 0 0 O 0 0
plant covered 0 O 0 O 0 0O 0 O 0 © 0 O
Total 13 83 ‘\j 10 32 0 8




Table

Distance
(cm)

10
25
50
75
100
160
200
250
300
400
500
600
700
800
900
>800

Number
Mean
Variance

Par. sum
Cor term
Error S8
Par, S8

The number of rainbow and brook trout observed in the Colorado
River during normal high flows (25,000 - 26,000 cfs} in winter,
1984 for thigmotactic surface distance during stationary
swimming, «~—
Rainbow Brook

<12 cm 13-27 cm  Adult <12 cm 13-27 cm  Adult

13 0 1 0 0 2

0 9 2 28 0 0

0 74 4 4 0 2

0 0 0 1] 0 1

0 0 3 0 0 1

0 1] 0 0 0 2

0 0 0 (1] 0 0

0 o v} 0 0 0

0 0 0 0 0 0

1] 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 1] 0 0

13 83 10 32 0 8

2.7 42.5 48,8 26,9 0.0 61.8

1.9 138.0 1378.0 83.5 0.0 2235.3

35,0 3530.0 488,0 860.0 0.0 485,0
.9423E+02 ,1501E+08 ,2480E+05 ,2311E+06 ,0000E+00 .3063E+05
«2277E402 .1132E+05 ,1238E+05 ,2588E+04 ,O000CE+00 ,1565E+05
«1170E+03 ,1615E+06 ,3718E+05 ,2570E+05 .O00OE+00 .482BE+05
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Table 7. The number of rainbow and brook trout observed in the Colorado

River during normal high flows - 26,000 cfs) in wintery
1984 for fish velocity during random swimming.

Fish Vel. Rainbow Brook
{cm/sac) <12 cm 13-27 cm  Adult <12 cm 13~-27 cm  Adult

& d 2 |
0 4t 8- -0 -0 63 o 0
6 flg, 8 Lo-vo >lg 0 0 0

{o )

12 57 0 0 0 0 0 0
18 Lo, la 0 8 0 0
24 0l - 0J 0 0 0 0
30 0 ' I’OJO 0 0 0 0
36 0 -0 0 0 0 0
a2 0 Lo, 0 0 0 0
a8 0 oJ 0 0 0 0
54 0 o 0 0 o 0
80 0 o 0 o 0 0
66 0 0 0 0 0 o
72 0 0 0 0 0 0
>78 0 0 0 0 0 0
Number 4 a8 o 71 0 0
Mesn 0.00 17.85 0.00 5.1 0.00 0.00
Variance 0.0 45,1 0.0 33.9 0.0 0.0
Par, sum 0.0 847.3 0.0 3682.7 0.0 0.0

Cor term ,0000E+00 ,1496E+05 .0000E+00 .1853E+04 .DOOCE+00 .DOOOE+00
Error S8 .0000E+00 ,2117E+04 .000OE+00 .2374E+04 .0OOOE+00C .DOOOE+00
Par. S8 .0000E+00 ,1708E+05 ,0000E+00 .4227E+04 .0DOOE+00 .00CCE+0O
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Table 8. The number of rainbow and brook trout observed in the Colorado
River during normal high flows (25,000 - 26,000 cfs) in winter,
1984 for mean velocity during random swimming.

P
Rainbow Brook

<12 cm 13-27 cm Adult <12 cm 13-27 cm  Adult

0 ‘:/L { g—9% of o -0 63 0 0

6 D)o ]‘5‘ 1} 1] o 0

12 Y. o g 0 0

18 0] 5 ] 10 0 0 0 0

24 1] 1] 0 o

30 D[ 0 J o 25 ( ] 5 0 8 0 0

38 0 0 0 0
42 4] J o 1] 0 0 0

48 0 [ 0 0 0 0
54 0 0 0 0 0 0

60 0 0 0 1] 0 0

66 1] 0 1] o 1] 0
72 0 0 0 (] o o
78 1} 0 0 0 0 0
84 0 0 0 0 0 0

90 0 0 0 0 0 ]

96 0 0 0 0 0 0
102 0 0 0 0 1] o
108 o 0 0 0 0 0
114 0 0 0 0 0 0
120 0 0 0 0 0 0
126 1] o 0 0 0 0
132 0 0 0 0 0 0
138 0 0 0 0 0 0
144 0 0 0 0 0 0
150 0 0 1] o 0 0
156 0 0 0 0 0 1]
162 o 0 0 0 o o
>168 o 0 0 0 0 0
Number 4 48 o 71 0 0
Mean 0.00 20.83 0.00 6.48 0.00 0.00
Variance 0.0 117.9 0.0 94,2 0.0 0.0
Par, sum 0.0 988.7 0.0 460.2 0.0 0.0

Cor term ,0000E+00 ,2082E+05 .0OOOE+00 .2983E+04 .0000E+00 .OOODE+00
Error S§ ,0000E+00 ,5543E+04 .000DOE+00 .6585E+04 ,0000E+00 .OOODOE+0DO
Par, SS .0000E+00 .2837E+05 .DOCOE+00 .957BE+04 .0000E+00 .OOOOE+OO
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Table 9, The number of rainbow and brook trout observed in the Colorado
River during normal high flous\]“?S.OOD - 28,000 cfs8) in winter,
- 1884 for fish depth daTTﬁazféﬁégy‘suimming.

fsh depth

Rainbow Brook
(cm) <12 cm 13-27 cm  Adult <12 cm 13-27 cm  Adult
g
10 “4-4 cro-° 0-¢ 0 0 0
25 gfl 0 1S, 15 ° o 38 0 0
ik Is

50 0[0 \o[ 0 0 0 0 o

75 0'}0 10]‘8 o o 0 o
100 0 8 0 35 0 0
150 0 ‘3fw]6~ o 0 0 0
200 0 ° [ 1] o ] 0 0
250 0 0] o o 0 0 1]
300 0 0 0 0 0 0
400 0 0 0 0 o 0
500 0 0 0 o o 0
600 0 0 0 o 0 0
700 0 o 0 0 0 0
800 0 D 0 0 0 0
900 0 0 0 0 0 0
>9800 0 0 0 0 0 0
Number 4 48 0 Al 0 0
Mean 3.3 74.4 0.0 57.2 0.0 0.0
Variance 1.6 1794.5 0.0 1803.9 0.0 0.0
Par. sum 13.0 3570.0 0.0 4084.0 0.0 0.0

Cor term ,4225E+02 ,2655E+06 .ODOOE+00 .2326E+068 .O000E+00 .00OCE+00
Error 8§ ,4750E+01 .B434E+05 ,0000E+00 .1263E+06 .OOOOE+Q0 .O0OCOE+00
Par. S8 .4700E+02 ,3489E+06 ,0000E+0C .3589E+06 .OODOE+00 .0OOCE+00




Tabte 10. The number of rainbow and broock trout observed in the Colorado
River during normal high flows (25,000 - 26,0900 cfs) in winter,
.gh TLowe |
1984 for water depth during random swimming.

e e et

Rainbow Brook

<12 cm 13-27 cm  Adult <12 cm 43-27 cm  Adult
v v’ h

50 4 [4 4 b[ -0 0[0—0 28 0 o
100 ° 015 0 0 0 0
150 0 15 0 8 0 0
200 ° [ 0 st u] 2 0 0 0 0
250 0 8 0 35 0 0
300 0 $ (o o 0 0 0 0
350 0 o] 0 0 0 0
400 0 ° ( 010 0 0 0 0
450 0 0 0 0 0 0
500 o 250 25] 5 0 0 o 0
550 0 0 0 0 0 0
600 o © { 01 o 0 0 0 0
650 0 0] 0 0 0 0
700 0 0 0 0 0 0
750 0 0 0 0 0 0
800 0 0 0 0 0 0
850 0 0 0 0 o 0
800 0 0 0 0 0 0
950 0 0 0 0 0 0
1000 0 0 0 0 0 0
1050 0 0 0 0 0 0
1100 0 0 0 0 0 0
1450 0 0 0 0 0 0
1200 0 0 0 0 0 0
>1200 o 0 0 o 0 0
Number 4 48 0 71 0 0
Mean 19,8 336.5 0.0 151.4 0.0 0.0
Variance 58.8  31865.8 0.0  10020.8 0.0 0.0
Par. sum 78.0  16150.0 0.0  10750.0 0.0 0.0

Cor term ,1560E+04 ,5434E+07 .0D0DCOE+O0 ,16268E+07 .000OE+00 .OOOCE+00
Error S8 .1788E+03 ,1498E+07 ,0000E+00 .7015E+068 .OOOOE+00 .OOOOE+OO
Par. 58 .1737€+04 ,6932E+07 ,0000E+00 .2328E+07 .00OCE+00 .000CE+0C




Table 11, The number of rainbow and brook trout observed in the Colorado
River during normal high flows (25,000 - 26,000 cfs} in winter,
1884 for substrate during rendom swimming,

Substrate Rainbow Qi/// Broak
type <12 cm 13-27 cm  Adult <12 cm 13-27 cm Adult

N % N % N % N X N % N %

Rock

>30 cm

barren g o 8 18 C @ 35 49 g 0 0 ©
plant covered o o 25¢(62 o 0\ 0 0o 0 0 0 0O
Rubble

8-30 cm

barren 0 O 0 0 0 0 0 0 0 0 g 0O
plant covered 0 O 0 O 0 0 0 O C O 0 ¢©
Gravel

«3-8 cm

barren g o g 0 0 0 o 0 0 0 g O
plant covered 0 o g o 0 ©O 0 O 0 o c 0O
Silt

<0.3 cm

barren 4 100 0 0 0 0 0 O 0 O 0 0
plant covered o o 15 @& o0 o0 | 3 50 o 0 0 0
Other

barren 0 o 0 O 0 O 0 0 0 O 0 0O
plant covered 0 O 0 0O 0 O 0 0 0 ¢ 0 0o

Total 4 48 o 7 0 0




Table 12,

Digtance
{cm])

10
25
50
75
100
150
200
250
300
400
500
600
700
800
800
>9800

Number
Mean
Variance

Par, sum
Cor term
Error 88
Par, S5

The number of rainbow and broock trout observed in the Colorado
River during normal high flows (25,000 - 26,000 cfs) in winter,
1884 for thigmotactic surface distance during random swimming.

<12 cm

0O 0000000 O0OO0OOO0COOO M

13.0
«4225E+02
«4750E+01
«4700E+02

Rainbow Brook
13-27 cm  Adult <12 cm 13-27 cm  Adult
1] ] 0 0 0
15 0 36 0 0
0 0 0 1] o
10 0 0 0 0
2] 0 35 1] 0
15 0 0 0 0
0 o 0 0 0
0 0 0 1] 0
1] 0 0 0 0
0 0 0 0 1]
0 ¢ 0 0 o
0 0 0 0 0
(1] 0 0 0 0
0 0 0 0 0
0 0 0 0 1]
] 0 0 0 0
48 1] 71 0 0
74.4 0.0 57.2 0.0 0.0
1794,5 0.0 1803.9 0.0 0.0
3570.0 0.0 4064.0 0.0 0.0
.2656E+06 ,000DE+00 ,2326E+06 ,0000E+00C .0OCOOE+OO
«8434E+05 .DOOCE+0D ,.1263E+068 ,.000CE+00 ,000CE+0D0
+3499E+06 .0000E+00 ,3589E+06 .0O00E+00 .COOOE+00




Table 13. The number of rsinbow and brook trout observed in the Colorado
River during nor high flows (25,000 - 26,000 cfs} in winter,
1984 for fish velocity during spawning, including observations
of unoccupied redds, —

ish Vel.

\" (cm/sec] Huinbo:/// Brook Unoccupied

o 9 L 5- 7 0 0

6 3] L 3 8

12 - 8 0 12

18 teby o - 0 12
24 o [B - 1 14

30 8 2 16

38 ~7 2 4
42 Lo] b 0 8

48 6 o 2

54 b [u | 0 2
60 { 6 D 2

66 blog o 0 0
72 ~ 0 J 0 0
>78 olo 0 0
Number 59 8 78
Mean 28.62 24,38 26,96
Variance 287.7 187.2 176.8
Par, sum 1688.6 185.1 2103.1
Cor term »4833E+05 «4757EH04 «5871E+05
Error SS «1668E+05 «1171E404 »1362E+05
Par, S§ +6501E40b .5827E+04 «7033E+05




Table 14.

Mean Vel.
(cm/sec)

0
6
12
18
24
30

36
42
48
54
60
66
72
78
84
80
96
102
108
114
120
126
132
138
144
150
166
162
>1868

Number
Mean
Variance

Par. sum
Cor term
Error S8
Par, 58
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The number of rainbow and brook trout observed in the Colorado
River during normal high flows (25 |LLT- 26,000 cfs] in winter,
1984 for mean velocity durin including observations

h—-—"——'——‘
of unoccupied redds.

Raipbow Brook Unoccupied
-0
o (1] 0 0
0 o 1] 2
4 01 0 4
[4] 3 o 4
Ys 4 14
31g 17 2 14
>l 0 10
‘i i .
a L'S] 3 0 4
4 1] 8
4 1] 0
4 [ 0] Py 0 4
0 0 0
'?-[2 . 0 0
ro]‘ 0 0
1!

| 0 0
rD]' 0 1]
01 0 ]
0 0 0
0 0 1]
0 0 0
0 0 0
0 0 (1]
1] 0 0
0 0 0
0 0 0
58 8 78
48,87 32.77 40,41
378.7 145.3 343.0
2683.4 262.1 3151.6
«1408€+06 « 85B8E+04 = 1273E+06
+2185E+05 .1017E+04 «2641E+05

«1628E+06 «8606E+04 » 153BE+H16
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Table 15. The number of rainbow and brook trout cbserved in the Colorado

River during normal high 5,000 - 26,000 cfs) in wintsr,
1884 for fish depth duripg spawning.

mapth >

nbow Brook
10 34- % 3
25 5(‘? ‘- 22 5 5
50 0
75 3 {OJ ~ 0
100 -0 0
150 o { 0 5 o
200 0 0
250 0 1]
300 0 0
400 1] 0
500 0 0
600 0 0
700 0 (1]
800 0 0
800 0 0
>9800 0 0
Number 68 8
Mean 12.4 11.4
Variance 68.8 64.6
Par. sum 728.0 91.0
Cor term .9007E+04 +1036E+04
Error S8 .3876E+04 «4519E+03

Par. S5 «1288E+05 «1487E+04
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Table 16, The number of rainbow and brook trout observed in the Colorado
River during normal high flows (25,000 - 26,000 cfs) in winter,
1984 for water depth during spawning, including observations of
unoccupied redds,

Rainbow Brook Unoccupied
s [ 15 3 48
37 Yl 4 26
[ 4 0 6
Elq ] 2 4 0
A [1 0 0
0 0 0
0 0 0
[ 1 ] o o
[0 l 1] 0
500 ®lo ,] o 0 0
550 0 0 o
600 o (g 0 0
650 0 0 1}
700 0 0 0
750 0 0 0
800 1} 0 g
850 0 1] 0
800 0 0 0
850 0 0 0
1000 0 1] 0
1050 0 0 0
1100 0 1} 0
1150 0 0 0
1200 0 0 0
>1200 0 0 0
Number 58 8 78
Mean 77 .6 115.6 61.1
Variance 2808.6 5438,8 900.6
Par. sum 4578.0 925.0 4762.0
Cor term .35526-+H08 «1070E-+06 «20807E+06
Error SS +1629E+086 «3807E+05 «6834E+05

Par. SS «5181E+06 « 1450E+06 «3B01E+06
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Table 17. The number of rainbow end brook trout observed in the Colorado
River during normal high flows (25,000 -~ 26,000 cfs] in winter,
1984 for substrate during spawning, including observations of
unoccupied redds,

Substrate

type Rainbow Brook Unoccupied

N % N % N %

Rock
30 cm
barren 0 0 0 0o 0 ¢
plant covered 0 O 0 0 0 O
Rubb le
8-30 cm k
berrsn g O 0 © 0 O
plent covered 0 O 0 0 0 O

Gravel
/QZ 3-8 cm

barren { 5; 106)

8 100 78 100

°  plant covered 0 © 0 © 0 0

Silt

<0.3 cm

barren g 0 0 0 0 O

plant covered 0 0 0 © 0 O

Other

barren ¢ 0o : 0 © 0 0o

plant covered 0 0 f c O 0 DO

Total 58 8 78
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Table 18, The number of rainbow and brook trout observed in the Cclorado
River during normal high flows (25,000 - 26,000 cfs] in winter,
1884 for thigmotactic surface distance during spawning.

Distance
(cm) Rainbow Brook
10 34 3
25 22 5
50 3 0
75 0 0
100 0 0
150 0 0
200 0 0
250 0 0
300 0 0
400 1] 0
500 0 0
600 0 1]
700 0 0
800 1] 0
800 0 o
>800 0 0
Numbe r 58 8
Mean 12.4 11.4
Varience 66.8 64.8
Par. sum 729.0 91.0
Cor term »9007E+04 +1035E+04
Error SS .3876E+04 +4518E+H03

Par. 88 «1288E+05 «1487E+04
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Table 18. The number of rainbow and brook trout observed in the Colorado
River during normal high flows (24,000 — 27,000 cfs) in winter,
1985 for fish velocity during stationary swimming.
%

Fish Vel. Rsinbow Brook
[cm/sec) <12 cm 13-27 c‘ll/A‘d}Lt <12 cm 13-27 cm  Adult
0 o -0 { 2 -~V D 0 0
6 o > 0 Lo 0 0 0

12 ] | Jb{ 17 t 0 0 1
18 07 31[ g g 8 ., 0O 0 0
24 8~ ss - '.-.'a.l 0 0 0
30 0] {04 ‘f L13 50 0 1
36 0 25 78 0 0 0
42 0 rist 180 ey, 0 0 0
a8 0 o177 0 0 0
54 0 4. v oy 0 0 0
80 0 {u/ o of 0 0 0
66 0 1 Lo 0 0 0
72 0 o 0/+ -0l 0 0 0
>78 0 1 0 Lo P 0 0 0

Number 0 276 g2 0 0 2

Mean 0.00 29.80 34.75 0.00 0.00 22,86

Variance 0.0 140.5 203.9 0.0 0.0 227.6

Par. sum 0.0 8223.5 2849.9 0.0 0.0 45,7

Cor term ,0000E+00 ,2450E+08 .9905E+05 .OOOOE+00 .DOCCE+00 ,1045E+04
Error S§ .0000E+00 ,3B63E+05 .1652E+05 .0OOOE+00 .0OOCE+00 .2276E+03
Par. SS .000CE+00 ,2837E+06 .1156E+06 ,0000E+00 .DDOOE+00 ,.1273E+04
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Tabte 20. The number of rainbow and brook trout observed in the Colorado
River during normal high flows {24,000 - 27,000 cfs] in winter,
1985 for mean velocity during stationary swimming.
meon voool

Mean Vel, Rainbow Brook

(cm/sec) <12 cm 13-22 cm  Adult y///<12 cm 13-27 cm  Adult
0 0- u -0 0 0 0

6 0 u 43 ] 3 0 0 0

12 0 a8 [® 0 0 1
18 ] 4]13 ] 10 1] 0 a
24 i 0 0 0
30 0 a1 [aa]“ 4] " 0 0 0
36 0 o 0 0
s sefmlne o0
54 0 S [ 1835 *( 13] o 0 0 0
60 0 1 0 0 0
66 o 20[14 4 ‘{[ 129, 0 0 0
72 0 { 5 o] 0 0 0
78 o 23 28]30 6 0 0 0
84 — 0 2 0 0 0 0
80 - 0 1 [ 0 [ 0 0 o 0
2 e

1o

108 0 0 of 0 0 0 0
114 0 0 034 0 0 0
120 0 0 4 o 0 0
126 0 0 af ) 0 0 0
132 0 0 0 0 0 0
138 0 0 ° [ 0 0 0 0
144 0 0 0 0 0 0
150 o 0 0 0 0 0
156 o 0 0 0 0 0
162 0 0 0 0 o o
>168 o 0 0 0 0 0
Number 0 254 78 0 0 2
Mean 0.00 43,52 51.66 0.00 0.00 27.43
Variance 0.0 469.3 887.0 0.0 0.0 464.5
Par. sum 0.0 41055.1 4028.5 0.0 0.0 54,9

Cor term ,0000E+00 ,.48126+068 ,2082E+068 .OOOCE+00 .OOOOE+Q00 .1505E+04
Error S ,0000E+00 .11687E+08 ,5290E+05 .0000E+00 .0000E+D0 .4B45E+03
Par. S8 .0000E+00 ,.5989E+08 .2611E+06 .0000E+00C .OOCOE+00 .1970E+04
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Table 21. The number of rainbow and brook trout observed in the Colorado
River during normel high flows {24,000 - 27,000 cfs) in winter,
1985 for fish depth during stationary swimming.

) ™

Fish depth Hainbow Brook
(cm) <12 cm 13-27 cl‘l/Adult <12 cm 13-27 cm  Adult
25 0 17 52 0 0 0
50 0 ]? (-‘44;l 0 0 0
75 0 ], oo ],g 0 0 1
100 o L 0 0 1
150 0 /64 74](13_ "J‘ o o 0
200 0 [ ( ] 0 0
250 0 2% u]o o] 0 0 0
300 0 ( 0 0 0
400 o © [o ? ] ~ (] 0 0
500 0 0 (o (] 0 (]
600 0 0 0 0 0 0
700 0 0 0 0 0 0
800 (i} (] 0 o ] 0
900 0 o 0 (] 0 0
>800 0 0 0 0 0 0
Number o 296 84 0 0 2
Mean 0.0 91.3 58.0 0.0 0.0 85.0
Variance 0.0 2200.5 1522.6 0.0 0.0 450,0
Par. sum 0.0 27014.0 4860.0 0.0 0.0 170.0

Cor term  ,O00CE+00 .2465E+07 ,2929E+068 .O000DE+00 .DOODE+00 .14456E+05
Error S§ ,0000E+0C .6482E+08 .1284E+D6 .0O00OE+00 .OOCOE+00 .4500E+03
Par, S§ .0000E+00 ,3115E+07 .4193E+06 ,0000E+00 .OOODE+00 .14B0E+05
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Table 22, The number of rainbow and brook trout observed in the Colorado

River during normal high flows {24,000 -~ 27,000 cfs] in winter,
1885 for water depth during stationary swimming,
T e e e
<ﬁ;:;; depth
(cm)

) Rainbow

<12 cm 13-27 cm

—.. Brook
<12 cm 13-27 cm  Adult

50 0 0o—° ~ 0 ] o o
100 0 0)0 0) 2 0 0 0
150 o 4 (@ 3( 2 ) 0 0
200 ) 4)a 1) 1 0 0 0
250 0 [1(10 . ( 0 0 0 0
300 0 7)55 12) 4 o 0 1
350 0 a8 7 0 0 0
400 o 51(19)}@ (e) b 0 0 0
450 0 (57 3%, 8 0 0 0
500 o 2! 84y, g (25) 2 0 0 0
550 ) a5 12 0 0 1
600 0 69 (24)39 0) 4 0 0 0
650 0 (15 4 0 0 0
700 0 ts U)o 1) | i 0 0
750 0 0 0 0 0 0
800 0 o (g o(o 0 0 0
850 0 o)° o) 0 o 0 0
800 0 o (o)o (n) 5 0 0 0
850 0 0 0 0 0 0

1000 0 (0) 3 o) y 0 0 0
1050 0 13 a4 0 0 0
1100 0 ) n) o 4(0) o 0 0 0
1150 0 0 0 0 0 o
1200 0 o \g 0 0 0 0
1200 0 0 0 0 0 0
Number 0 286 84 0 0 2
Mean 0.0 478.8 456.8 0.0 0.0 405.0
Variance 0.0 23226,.8 27906,4 0.0 0.0 38450.0
Par. sum 0.0 141730.0  38370.0 0.0 0.0 810.0

Cor term .0000E+00 .6786E+08 ,.1753E+08 ,000CE+00 .OOOCE+00 .32B1E+06
Error S§ ,0DOOE+I0 ,B8B852E+07 ,2316E+07 ,DDOOE+00 .0OO0CE+00 .3B45E+05
Par. S8 .0000E+00 ,7471E+08 ,1984E+08 .DOOOE+00 .OOOOE+00 .3645E+06
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Table 23. The number of rainbow and brook trout observed in the Colorado
River during normal high flows (24,000 - 27,000 cfs) in winter,

\_________/—’1
1985 for sgggfzggg_d?ring stationary swimming,.
Substrate Rainbow Brook
type <12 cm 13-27 cm  Adult <12 cm 13-27 cm Adult

N % N % N X% N % N % N %

Rock
30 cm
barren 0 O 45 15 8 8 0 0 0 0 1 50
plant covered 0 0O 133 4 28 33\ 0 0 0 o0 c 0
d
30 cm
barren 0 O 35 1 14 18 0 0 0 o 0 0
plant covered 0 0 13 4 13 15 0 O 0 O 0 O
Gravel |
3-8 cm §
barren 0 o 0o 0 0 l o o o o o o
plant covered 0 O 0 0 1 1 0 0 o o o 0
/
& f
0 Ch
barren 0 0 70 23 20 23 0 0 0 0 g o
plant covered c 0 0 0 0 0 0 0 0 O 1 50
/
Other {
barren o o 0 O 0o 0| 0 O 0 0 0 o
plant covered 0 © 0 O 0 O ) 0 0 0 0 0 0

Total 1} 286 84 ¢ 0 2
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Tablte 24, The number of rainbow and brook trout observed in the Colorado
River during normal high flows {24,000 — 27,000 cfs} in winter,
1885 for thigmotactic surface distance during stationary

swimming.
Distance Rainbow Brook
(cm} <12 cm 13-27 cm  Adult <12 cm 13-27 cm  Adult
10 0 1] 3 0 0 1
25 0 17 8 0 (1] 0
50 0 91 44 0 0 0
75 0 186 3 0 0 0
100 0 90 15 0 0 1
150 1] 74 1" 0 0 0
200 0 B 1] 1] 1] 0
250 0 0 0 0 1] 0
300 o ] 0 0 0 0
400 0 0 0 0 0 0
500 1] 0 0 0 0 0
600 (1] 0 1] 0 0 0
700 1] 0 0 0 0 o
800 0 0 0 0 0 0
800 0 0 0 (1] 1] 0
>900 ] 0 0 0 1] 0
Number 0 286 84 0 0 2
Mean 0.0 83.7 58.0 0.0 0.0 55.0
Variance 0.0 1627.8 1522.6 0.0 0.0 4050,0
Par, sum 0.0 24764,0 4960.0 0.0 0.0 110.0

Cor term ,0000E+00 .2072E+07 ,2928E+06 .000CE+00 .000CE+00 .GOGOE+04
Error S8 .000CE+00 .4802E+08 ,1264E+06 .OOCOE+00 .O00OE+D0 .4050E+04
Par. S8 .0000E+00 ,.2552E+07 .4193E+06 .000CE+00 .OCOOE+0C .1010E-+0S




Table 25,

|

e ~
s

X 4
/" / Fish Vel.
' (cw/sec)

6
12
18
24
30

36
42
48
54
60
66

72
>78

Number
Mean
Variance

Par. sum
Cor term
Error SS
Par, SS
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The number of rainbow and brook trout observed in the Colorado
River during normal high fl 24,000 - 27,000 cfs) in winter,
e

1985 for fish velocity during rqggnmLszigfing.
Rainbow Brook
<12 cm 13-27 cm.  Adult <12 cm 13-27 em  Adult
7 v

0 5 9-© 0 0 0
o Aly K . o 0 0 0
0 (25 (1 0 0 0
o 15 oY ‘ 00 0 0 0
0 0 0 0 1] 0
0 O(u O(o 0 (] 0
0 0 0 0 0 (]
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 1] 0 1] 0 0
0 0 0 1] 0 0
0 74 10 0 0 0
0.00 9.02 7.92 0.00 0.00 0.00
0.0 16.7 8.7 0.0 0.0 0.0
0.0 667.5 78.2 0.0 0.0 0.0
.00DOE+00 ,B021E+04 .62B0E+03 ,0000E+00 .0OOOOE+00 .0OOCCE+00
.0000E+00 .1216E+04 .7804E+02 ,0000E+00 .0OOOE+00 .ODOOE+00
.0000E+00 ,7237E+04 .7061E+03 .000CE+00 ,O0OODE+00 ,ODOCE+00




Table 28.

7
< Al

o
) Mean Vel.
[cw/B8:

g6
102
108
114
120
128
132
138
144
150
156
162
>168

Number
Mean
Variance

Par. sum
Cor term
Error SS
Par, S5
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The number of rainbow and brook trout observed in the Colorado
River during normal high flows (24,000 ~ 27,000 cfs] in winter,

1985 for mean velocity during random swimming. —
_—

Rainbow Brook

<12 com 13-27 cm  Adult <12 cm 13-27 cm  Adult

o 5§-° . 0-0 0 0 0

o Hy (g(e” 0 0 0

0 \5(15 (1 0 0 0

0 0),¢r, 0), 0 0 o

0 17 1 0 0 (1]

o\ o 1 g N 0 0 0

0 1] (0> 0 0 0

o O( 0 0 0 0 0

0 0 0 0 1] 0

0 0 0 0 0 0

0 0 1] 0 0 0

o 0 0 0 0 D

0 1] 0 0 o 0

0 0 0 0 0 0

1] 0 0 0 0 0

0 0 0 0 0 0

0 0 0 1] 0 0

0 1] 0 0 0 0

0 o o 0 0 0

0 0 o 0 0 0

0 o 0 0 4] 0

0 0 0 0 0 0

0 0 0 0 ] 0

0 1] 0 0 0 0

0 o o 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

1] 0 0 0 0 1]

1] 0 0 1] 0 0

g 74 10 1] 0 0

0.00 12.32 9.75 0.00 0.00 0.00

0.0 57.8 34,7 0.0 0.0 0.0

0.0 §11.4 97.5 0.0 0.0 0.0

.0000E+00 .1122E+05 ,9513E+03 ,0000E+00 .OOOOE+00 .OOODE+Q0

.0000CE+00 .4207E+04 .31226+03 .0000E+00 .OOCOE+00 .OQCOE+OO

.0000E+00 .1543E+05 ,1283E+04 ,0000E+00 .0000E+00 .OOOOE+QO
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Table 27.

/,/’ .

Fish depth

10
25
50
75
100
150
200
250
300
400
500
600
700
800
900
>900

Numbe r
Msan
Veariance

Par, sum
Cor term
Error SS§
Par, SS
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The number of rainbow and brook trout observed in the Colorado
River during normal high flows (24,000 — 27,000 cfs) in winter,

1885 for fish depth during TRTON &wimmin

[j:i///////) <12 cm

(=20 — I = I = Y =~ O~ B — B — Y — T~ I ~ I — I — Y — Y — i = |

0.0
0.0

0.0
«0000E+00
«0000E+00
«0000E+00

Ra inbow
13-27 cm  Adylt <12 cm
/ )
o (O’/.O o (0 - 0
1} { 0 1}
ia ) 4
‘ 24 A}( 4 0
'L“YL 0 5 O)O 0
. 5) 0 1}
’,jl‘( 26\ ¢ 161 )L’ 0
(20) - 7( : o
POy o) 3 0
) 0) -0 0
Dio Ol g 0
0 0 0
0 0 0
0 0 0
g 0 0
0 0 0
1] 0 0
74 10 0
115.4 132.0 0.0
2701.8 5573.3 0.0
8540.0 1320.0 0.0
8856E+06 .1742E+068 .00DOE+00
.1872E+08 ,5018E+05 .0000E+00
«1183E+07 .2244E+8 ,0000E+00

S
Brook

13-27 cm  Adult

1] 0

0 0

0 0

0 0

0 0

0 0

(] 0

0 0

0 0

0 0

0 0

0 0

0 o

0 [v]

0 0

1] 0

0 0

0.0 0.0

0.0 0.0

0.0 0.0
.0000E+00 ,00OCE+0D
.0000E+00 ,000CE+00
.000CE+00 ,0000E+00




Table 28.
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The number of rainbow and brook trout observed in the Colorado
River during normal high flows {24,000 - 27,000 cfs} in winter,

1885 for water depth during random swimming, ———
T ————

Rainbow Broaok
<12 cm 13727 cm Adult <12 cm 13—27 cm Adult
0 0% o0 0 0 0
0 oo, . "o 4 0 0 o
0 12l 1T (3 )’ o 0 0
0 \M 0.0 7 0) 0 o 0 0
0 o( 20 ) o ( (] 0 0 0
0 ] ) 0 ] ) 5 0 ] 0
0 o ] " ( 0’ 0 0 ]
0 0... 'O ] (] ]
0 ae) * 2) 0 0 0
500 o 'bl ( 1] ) 9 O RS 0 0 0
550 0 ‘(e p (5/ ’ o o 0
600 0 3loy . “‘oy, 0 0 0
650 0 b ( ] ) ' o 0 ) ] 0 0
700 0 0 ] ] 0 ]
750 0 0 ] 0 0 ]
800 0 0 0 0 0 0
850 0 0 0 0 0 0
900 0 0 0 (] 0 0
850 ] 0 0 0 0 0
1000 ] ] ] 0 ] ]
1050 0 ] 0 ] 0 0
1100 ] 0 ] ] 0 0
1150 0 0 0 0 0 0
1200 0 0 1] 0 0 0
>1200 0 ] 0 0 0 ]
Number 0 74 10 (] 0 0
Meen 0.0 327.2 391.0 0.0 0.0 0.0
Variance 0.0 21008.6 33821.1 0.0 0.0 0.0
Par, sum 0.0  24210.0 3810.0 0.0 0.0 0.0
Cor term ,000CE+00 ,7921E+07 .15286+07 .ODOOE+00 .COOOE+00 .000DE+00
Error S8 .0DCOE+00 ,1534E+07 .3053E+08 ,DOOCE+00 .DOOOE+00 .OOO0OE-HID
Par, S8 .0O0CE+00 .9454E+07 ,1834E+07 .0000E+00 .DOOCE+00 ,OCOOE+00
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Table 28, The number of rainbow and brook trout observed in the Colorado
River during normal high flows (24,000 - 27,000 cfs] in winter,
1885 for substrate during random swimming,

Substrate Rainbow Brook
type <12 cm 13-27 cm  Adult <12 cm 13-27 ce Adult

N % N % N % N % N % N %

f
Roc
\k\>3051m
barren 0 O 0 o 0 O 0 0 0 0 0 0
plant covered 0 O 0 O o0 O c 0O 0 0 g 0
\\ R
( nubbLQ
cm
barren c O 0 O -0 0 V0 O 0 0 0 O
plant covered o 0 17 22v/// 1 10 c O 0 O o 0
™
Gravel
3-8
barren 0 O 0 O 0 o o 0 0 0 c O
plant covered o 0 0 © 0 ©o 0 0 0 0O c o
[ silt ,, l\
<0,3cm V// gl
barren o0 © 1% 20/ 0 1 10 0 0 0 O 0 0
plant coversd o o 425 88/ 0 o o0 6 0 O
|
Other i
barren g0 0 0 O 0 0 0 O 0 0O 0 0
plant covered 0 0 0 O 0 O \ c O 0 O 0 o

Total 0 74 10 0 0 0




Table 30.

Distance
{cm)

10
25
50
75
100
150
200
260
300
400
500
600
700
800
900
>9800

Number
Mean
Variance

Par. sum
Cor term
Error SS
Par, S8

37

The number of rainbow and brook trout observed in the Colorado
River during normal high flows (24,000 - 27,000 cfs) in winter,
1085 for thigmotactic surface distance during random swimming.

Rainbow Brook

<12 cm 13-27 cm  Adult <12 cm 13-27 cm  Adult

0 0 0 o ] o

0 0 0 0 0 0

0 24 4 1] 0 0

0 0 g 0 0 0

0 5 0 0 1] 1]

0 25 1 0 0 0

0 20 5 0 0 0

0 1] 0 0 0 0

0 0 0 0 0 0

1] 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 1] 0

0 ] 0 0 0 0

0 0 0 1] 0 0

0 0 0 0 0 0

0 0 0 0 0 0

] 74 10 0 0 0

0.0 115.4 132.0 0.0 0.0 0.0

0.0 2701.8 5573.3 0.0 0.0 0.0

0.0 8540.0 1320.0 0.0 g.0 0.0
.0000E+00 .9856E+06 .1742E+068 .DOOOE+00 .0OOODE+00 .0OOCE+Q0
.0000E+00 .1872E+068 .5016E+05 .OOOOCE+00 .0OOCE+D0 ,O00OE+00
.0000E+00 ,1183E+07 .2244E+06 .000DE+00 .OOOOE+00 .OOOOE+OO
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Tabie 31, The number of rainbow and brook trout observed in the Colorado
River during normal high flows (24,000 - 27,000 cfs) in winter,
— 1984 and 1985, for fish velocity during stationary swimming,

léish Vel. Rainbow Brook
{cm/sec) <12 cm 13-27 cm  Adult <12 cm 13-27 cm  Adult
‘ v v
0 1’(7/?’ {)(74/ (2/7- 0 0 1
6 l 5) v 5 Y yé 0 0 0
12 \ ( 1 3(32 ( 3 28 0 1
18 o)o 55)“3 Ve 9)31 0 0 3
24 0 61 0 0 o
30 o\ ka'e)ﬂ, ; )23 a 0 2
36 a 10 0 0 0
42 () ’51?(57 o1 (11),b3 0 0 1
48 0 sl 7 0 0 1
54 0 o ‘wv, \0(1)‘ 0 0 0
60 0 , 0 0 0 0 0
66 o 7 '3>; . o) 5 0 0 1
72 0 Y .0 0 0 0
578 0 N AN - 0 0 0
Numbe r 13 asg 82 32 0 10
Meen 4,69 30.70 34,82 17.15 0.00 29,57
Variance 1.8 149.5 203.1 26,2 0.0 382,0
Par. sum 61.0  11021.6 3185.2 548.6 0.0 285.7

Cor term  ,2858E+03 ,33B4E+068 .1103E+06 .9408E+04 .0000E+00 .8741E+04
Error S8  ,1415E+03 .5351E+05 .184BE+05 .B129E+03 .0000E+00 .3438E+04
Par, SS «4274E403 ,3818EH06 .12BBE+06 ,1022E+05 .O0D00E+00 .1218E+0S
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The number of rainbow and brook trout observed in the Coloredo
River during normal high flows (24,000 - 27,000 cfs) in winter,
"\\ . 1984 and 1985, for mean velocity during stationary swimming.

Table 32.

Mean Vel. /,Rainbow Brook
(cm/sec) <12 cm / 1727 cm  Adult / <12 om 13-27 cm  Adult
7’? o ° Lo " 0 0 0
! (5~ 3 (5 o7 0. 0 0 0
12 1)‘ : 53) 8/ 2 20 0 1
18) (g 0 51l 825 . i e 0 1
24 o) 19 8/ 0 0 0
3 o( g ‘?}(58)3’ : 5)9. 5% 0 2
36 0 22 oL 0 0 1
) o 41l 27y o v "ypp 1o 0 0 2
a8 0 a3 v ( 6 0 0 0
54 0 (,0(27)4@ (4 14')‘5-}. (.00 0 2
60 0 15 ! 0 0 1
66 o Sl 20y, ) f"'13)2A 0 0 0
72 o (11 ’ L0l 0 0 0
78 0 g % s) G 0 0 0
84 0 2 (0 0 0 0
80 0 10 8)?) 1) i 0 0 0
95) 0 (o o0 0 0 0
102 0 AN b 0 )n 0 0 0
108 0 0 2 0 0 0 0
14 0 0 ’wow o 0 0
120 o 0 sl 0 0 0
126 0 0 0 )D 0 0 0
132 0 0 o (0 0 o 0
138 0 0 ‘0 0 0 0
144 o 0 0 0 o 0
150 0 0 0 0 0 0
156 0 0 0 0 0 0
182 0 0 0 0 0 0
>168 0 0 0 0 o 0
Number 13 337 86 32 0 10
Meen 4,89 44,17 51.71 17.91 0.00 39,01
Variance 11.8 508.4 658.4 25.0 0.0 259.7
Par. sum 81.0  14886.4 4447 .0 573.0 0.0 390.1
Cor term ,2BSSE+03 .B576E+08 .2300E+06 .1026E+05 .00OOE+00 .1522E+05
Error S8 .1415E+03 ,1708E+06 ,5605E+05 .7757E+03 .000OE+00 ,2337E+04
Par. S§  ,4274E+03 .B2B4E+06 .2B60E+06 .1104E+05 .0OOCE+00 .1756E+05




42

Teble 33. The number of rainbow and brook trout observed in the Colorado
) River during normal high flows (24,000 - 27,000 cfs) in winter,
7\ 1984 snd 1985, for fish depth during stationary swimming.

/r‘ ! . < __—‘_——\‘\x
f !
Figh depth?\// Rainbow Brook

(em) 2cm , 13-27 cm /, Adult <12 cm  13-27 cm  Adult
e’ .
10 (13 A 0’ ( sk 0 0 2

25 B ig 26 ﬁ(a 10-);% 28 0 0
50 ol 0 )" 150 ( 4 0 2
75 0 0 0 2
100 0 ) OC’ ) 2 0 0 1
150 0 l‘oﬂ( 74 ){1 j{ ) 0 o 2
200 0 ol 0 0 1
250 0 9 0 ) . 0 0 0
300 0 ) 0/ 0 0 0
400 0 0 ( 0 0 ] 0 ]
500 0 0 0 0 0 0
600 0 0 0 0 0 0
700 0 0 0 0 0 0
800 0 0 0 0 0 0
800 0 0 0 0 0 0
>800 0 0 0 0 0 0
Numbe 13 a7g 84 a2 0 10
Mean 2,7 80.6 56.1 26.9 0.0 72.5
Variance 1.9 2154.6 1500.2 83.5 0.0 2690.3
Par. sum 35.0 30544.0 5458.0 860.0 0.0 725.0

Cor term .9423E+02 ,2462€E+07 ,3168E+068 .2311E+05 .000DE+00 .525BE+05
Error S§ .2277E+02 .B144E+06 ,1385E+06 .256B88E+04 ,O000E+00 .2421E+05
Par, S8 .1170E+03 ,3276E+07 .4564E+068 .2570E+05 .0000E+00 ,.7B67BE+05
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The number of rainbow and brook trout observed in the Colorado

Table 34.
/me
«/‘/" ‘‘‘‘‘
Water dapth
' (em} -~ <12 cm
— ~
13 ~

1
of

0O0O0O0ODO0OO0O0O0ODO0ODODO0ODODOO0ODOODOO0ODOQO OO

13
13.5
26.98

175.0
«2356E+04
«3112E+03
«2667E+04

during.qo

0)0

rmal high flows (24,0
1884 and 1985, for water depth durin

- 27,000 cfs] in wi
stationary swimming,

Rainbow

13-27 cT,/,Adult <12 cm

13 0~ 2 o

L(a 4_ 8

(20 b( ) 20

a7 )W 2 ) 2

(ae \[‘(e 0

57 8 0

YA (54 Yoo | - 0

’/\/

45 12/ 7 0

«l 24 2~ 0

15 ) 4> 4 0

> Yoo Ty 0

o 0 0

e ( 0y, "(n ) S 0

0) 0 o

® 59 0 (i}

o n) ° 0 0

0y, 0 0

L1 } 4 0

\3 9y4 0 0

o O 0 0

0 0 0

0 0 0

379 94 32

415,86 438.8 128.8

32861.2  30384.1 1585.5

157530,0  41230.0 4120.0

.65486+08 .1808E+08 .5305E+06

1246E+08 ,2826E+07 .4815E+05

J794E+08 .2091E+08 .57896E+0B

Brook
13-27 cm

0
o
0
0
0
0
0
0
0
0
0
(1
0
0
0
0
0
0
0
0
0
0
0
0
0

0.0
«0000E+00
«0000E+00
«0000E+00

1-] o

Adult

000000000000 O0OO0-"00="2=2PVDLVLO~-2nNO

10
257.5
20812.5

2575.0
.6631E+08
«1873E+06
«BS04E+08




Ly

Table 35. The number of rainbow and brook trout observed in the Colorado
River during normal high flows (24,000 - 27,000 cfs) in winter,
1984 and 1985, for substrate during stationary swimming,

Substrate Rainbow : Brook
type <12 cm 13-27 cm  Adult <12 cm 13-27 cm Adult
" N % N % N % N % N % N %

arren 1 7 485 11 8 8 o O 0 O 1 10
ptant covered 0 0 160 42 a0 31 0 o ¢ O 30
/- , Ve ‘
Rubb Le >
B—at{{cv’
n 1 7 38 10 14 14 0 o 0 o0 0
plant covered 3 23 21 5 16 17 0 o 0 O 1 10

/Géaveh\\
6 0 2 0 | o 0 0 o 0

0
plant covered c 0 5 1 4 4 \ 0 o0 (1 I 1 10

7

-
-

n
-
(5]

37 9 1 1 4 75 ¢ 0 3 30

L 13 378 94
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Table 36, The number of rainbow and brook trout observed in the Colorado
River during normal high flows (24,000 — 27,000 cfs] in winter,
1984 and 1985, for thigmotactic surface distance during
stationary swimming.

Distance Rainbow Brook
{cm) <12 cm 13-27 cm  Adult <12 cm 13-27 cm  Adult
10 13 0 4 0 0 3
25 0 26 10 28 0 0
50 0 165 48 4 0 2
75 0 16 3 0 0 1
100 0 20 18 0 0 2
150 0 74 11 o 0 2
200 0 8 0 0 0. 0
250 0 0 0 i} 0 0
300 0 0 1] 0 0 0
400 0 0 0 (1] 0 1}
500 0 0 0 0 0 o
600 0 0 0 1} 0 0
700 0 0 0 0 0 0
800 0 0 0 0 0 0
800 0 0 o 0 0 0
>9800 0 0 0 0 0 } 0
Number 13 379 94 32 0 10
Mean 2.7 74,7 58.1 26.9 0.0 60.5
Variance 1.9 1580.5 1500.2 83.5 0.0 2196.9
Par, sum 35.0 28294.0 5458.0 860.0 0.0 605.0

Cor term  ,8423E+02 ,2112E+07 .3169E+08 ,2311E+05 .00O0E+00 .3B6BOE+05
Error 8§ .2277E+02 .6012E+06 .1395E+08 .2588£+04 .O000E+00 .1877E+05
Par. S8 +1170E+03 .2713E+07 .4564E+06 .2570E+05 .OOOOE+00 .5638E+05
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Teble 37.

Fish Vel.

/, <12 cm

[em/seC)

>78

Number
Mean
Variance

Par. sum
Cor term
Error SS
Par, S§
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The number of rainbow and brook trout observed in the Colorado

River di norma
71984 and 1985, for

I

3

0O 000000000000 M

0.00
0.0

0.0
«0000E+00
«0000E+00
«0000E+00

L hi

ish velocit

ws {24,000 - 27,000 cfs) in winter,
uring rendom swimming.

Rainbow
13-27 cm  Adult <12 cm
v ) 4
3 1813 ?(0/0 63
“ 144 .3 9 0
25 /© 1) e 0
©°( ((
40)40 0)0 8
0 0 ]
6(- 0 © Lo ]
)° )o
o(ﬂ 0 ]
0 0 (]
0 0 (]
0 0 0
0 0 0
0 ] 0
0 ] 0
0 0 (]
192 10 71
12,42 7.92 5.1
45.5 B.7 33.9
1514.9 79.2 362,7
.1881E405 ,6280E+03 .1853E+04
.5503E+04 ,7804E+02 ,2374E+04
.2431E+05 ,7061E+03 .4227E+D4

Brook
13-27 cm  Adult
0 0
0 0
0 0
1] 0
] 0
0 0
] ]
0 0
0 0
1] 0
0 0
0 0
0 0
1] 0
0 0
G.00 0.00
0.0 0.0
0.0 0.0
.0000E+00 ,0000E+00
.0000E4+0C ,0000E+30
.0000E+00 .0000E+0O0
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Table 38, The number of rainbow and brook trout observed in the Colorado
river during normal _h'igh flows (24,000 — 27,000 cfs) in winter,
1984 and 1985, (mean velocidy during W1ming. ’

Rainbow Brook
<12 cm 13-27 cm ~ Adult / <12 cm 13-27 cm  Adult

0 4 13 - Z{ 63 0 0
) 0 Bl? 0 0 0

12 0 ( 0 0 0
18 0 | 0 0 0
24 0 ( 0 0 0

30 o 42 o )a 8 0 0

36 0 ( o( 0 0 o
42 0 Ol g ) 0 0 0 0
a8 ) 0 0 0 0
54 0 0 0 0 0 0
60 0 0 0 0 0 0
66 0 0 0 0 0 0
72 0 0 0 0 0 0
78 0 0 0 0 0 0
84 0 0 0 0 0 0
90 0 0 0 0 0 0
96 0 0 0 0 0 0
102 0 0 0 0 0 0
108 0 0 0 0 0 0
114 0 0 0 0 0 0
120 0 0 0 0 0 0
126 0 o 0 0 0 0
132 0 0 0 0 0 0
138 0 0 0 0 0 0
144 0 0 o 0 0 0
150 0 0 0 0 0 0
156 0 0 0 0 0 0
162 0 0 0 0 0 0
>168 0 0 0 0 0 0
Number 4 @ 71 0 (¢
Mean 0.00 1566 9.75 6.48 0.00 0.00
Variance 0.0 988.0 34.7 84.2 0.0 0.0
Par. sum 0.0 1811.1 87.5 480.2 0.0 0.0

Cor term ,0000E+00 .2984E+05 ,9513E+03 ,2883E+04 .0D0DE+00 .OOOOE+OO
Error S8 ,0000E+00 .1186E+05 ,3122E+03 .6585E+04 .0C0CE+00 ,000OE+DO
Par. SS .0D00E+00 ,4180E+05 ,1263E+04 ,957BE+04 .00OOE+00 .0OCOE+O0




Table

39.

Fish depth
(cm)

25
50
75
100
150
200
250
300
400
500
600
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900
>800

Numbe r
Mean
Variance

Par. sum
Cor term
Error SS
Par. S8
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The number of rainbow and brook trout observed in the Colorado
River during normal high flows [24,000 - 27,000 cfs) in winter,

! Ra inbow
<12 cm 13-27 cm  Adult <12 cm
4 - :‘{(u,o 9(0'1 0
0 o 15)5q 0 )¢ 36
1] 3& (24 4( 4 0
0 10 )-225 0 )9 0
0 13 0 35
0 53(40)60 \(‘1)(‘ 0
0 20 5 1]
0 7’* U)o g(f))o 0
1] O(D 0(0 0
0 0 0 0
0 o 0 0
0 1} 0 0
0 0 0 0
0 0 0 0
0 0 0 (]
0 0 0 0
4 122 10 71
3.3 99.3 132.0 57.2
1.6 2732.2 5§573.3 1803.9
13.0 12110.0 1320.0 4064.0
.4225E4+02 .1202EH)7 ,1742E+06 .2326E+06
«4750E+01 .330BE+06 ,5016E+05 .1263E+06
.4700E+02 .1533E+07 ,2244E+068 ,358SE+06

4 and 1985, for fish depth during random swimming.

Brook

13-27 cm  Adult

0 0

0 0

0 0

1] 0

1] 0

0 0

1] 0

0 0

0 0

0 1]

0 0

0 0

0 0

0 o

0 0

0 0

0 1]

0.0 0.0

0.0 0.0

0.0 0.0
.O0000E+00 ,0000E+00
.0000E+00 ,DO0CE+00
.0000E+00 .0000E+00
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Table 40, The number of rainbow and brook trout observed in the Colorado
River during normal high flows (24,000 - 27,000 cfs) in winter,
——4884 and 1985, for water depth during random swimming.

// Water depth Rainbow Brook
' (cm) <12 cm 13-27 tim/ {\jult <12 cm 13-27 cm  Adult
50 e . ( 0 ~° ( 0—° 28 0 0
100 0 0 o (i}
150 £0> 2g )7"‘ 3) L 8 0 0
200 ° 2405 ) ) 0 0 0
250 0 28 0 35 0 o
300 0 W( 0 )o ©\o )0 0 0 0
350 0 0 0 o 0 0
400 0 o ( 0)32 o( g 0 0 0
450 0 (32 2 0 0 0
500 0o stlas )53 0 0 0 0
550 0 8 5 0 0 0
600 0 g( 0 )0 ( 0 70 0 0 0
650 0 0 o 0 0 0 0
700 0 o 0 0 0 0
750 (1} 0 0 0 0 o
800 0 0 0 0 0 0
850 0 0 0 0 0 0
900 0 0 0 0 0 0
850 0 0 0 0 0 0
1000 (i} 0 0 0 0 0
1050 0 0 0 0 0 0
1100 0 0 0 0 0 0
1150 0 0 0 o (1} 0
1200 0 0 0 0 0 0
>1200 0 0 0 0 . i 0
2

Number 4 122 10 71 0 0
Mean 18.8 330.8 391.0 151,.4 0.0 0.0
Variance 58.8  25073.7  33821.1  10020.8 0.0 0.0
Par. sum 79,0  40360.0 3910.0  10750.0 0.0 0.0

Cor term .,1560E+04 ,1335E+08 ,1528E+07 ,1628E+07 ,0000E+00 .0OOOE-+00
Error S .1768€+03 .3034E+07 ,3053E+06 .7015E+06 .DOOOE+D0 .0OOOE+OC
Par, SS «1737E+04 ,1638E+08 ,1834E+07 ,2328E+07 .O0OCE+00 .0OOCE+00
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Table 41. The number of rainbow and brook trout observed in the Colorado
River during normal high flows (24,000 - 27,000 cfs] in winter,
1984 and 1985, for substrate during random swimming.

Substrate Rainbow Brook
type <12 cm 13-27 cm  Adult <12 cm 13-27 cm Adult

N % N % N % N % N % N %

' 30

barren g 0 8 6 0 o 35 49 g 0 0 O
plant covered 0 O 25 20 0 O 0 O 0 O c O
o

\barren o o 0 o o o 0o 0 0o o 0 o
plent covered 0 0o 17 13 1 10 0 0 D 0 0D O

o
o
[=]
o
Q
o

barren 4 100 15 12 1 10 0 o 0 0 0 O
plant covered 0 O 57 46 8 80 36 50 g 0o 0 O
Other

n 0 o c 0 0 0 0O 0 O 0 o
plant covered 0 0 0 O 0 0 O 0 0 c O

Total 4 122 10 71 0 0




Table 42.

Distance
{cm)

10
25
50
75
100
150
200
250
300
400
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600
700
800
900
>900

Number
Mean
Variance

Par. sum
Cor tarm
Error SS
Par. S8
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The number of rainbow and brook trout observed in the Colorado
River during normal high flows (24,000 — 27,000 cfs] in winter,
1984 and 1885, for thigmotactic surface distance during random
swimming.

Rainbow Brook

<12 cm 13-27 cm  Adult <12 cm 13-27 cm  Adult

4 0 0 0 0 0

0 15 1] 36 0 0

0 24 4 0 0 0

0 10 0 0 0 1]

0 13 0 a5 0 0

o a0 1 0 0 0

0 20 -] 0 0 0

1] 0 0 0 0 1]

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

1] 0 0 0 1] 0

0 0 0 0 o 0

0 0 0 0 0 0

4 122 10 71 0 0

3.3 99,3 132.0 57.2 0.0 0.0

1.6 2732.2 5573.3 1803.8 0.0 0.0

13.0 12110.0 1320.0 4064.0 0.0 0.0
«4225E+02 .1202E+07 .1742E+08 .2326E+08 .0000E+00 .0COOE+00
«4750E+01 .3306E+06 ,5016E+05 .1263E+06 .0000E+00 ,O0OO0CE+00
«4700E+02 .1633E+07 .2244E+08 ,3588E+06 .O00CE+00 .00DO0E+00
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Table 43. The number of rainbow and brook trout observed in the Coloredo
river during normal high flows (24,000 - 27,000 cfs) in summer,
~. 1984 for fish velocity during stationary swimming.

(e .

Reinbow Brook
<14 cm 16-27 cm  Adult l/ <14 cm 15-27 cm  Adult
/ v
0 Ll 0”1 0 0 0
6 M<13’ "o, Lo 0 0 0
)l; ) PYRE

12 i 0 o (2 0 0 1
18 12)]2’ ‘11, ~lay 0 0 2
24 , | 28 .0 764 0 0 0
30 Yoy, 0y, AR R 0 0 0
36 1) 1) el 0 0 1
a2 0(0)5 '(oJ,, ’(1\: 0 0 o
48 a 0 o 0 . (0) 0 0 0
54 o)] 0 0, 0 0 0
60 ‘ (1 0 7/(2 0 0 0
66 6, 0 0ys 0 0 0
72 O(o 0 o 0 0 0 0
578 0 0 0 0 0 0
Number 63 23 16 0 0 4
Mean 22,16 28.36 28.38 0.00 0.00 22,10
variance 107.1 66.2 269,7 0.0 0.0 107.8
Par. sum 13886.0 652.3 454,2 0.0 0.0 88.4

Cor term ,3093E+05 ,1850E+05 .12BSE+05 .OODOE+00 .O0OOCE+00 .1853E+04
Error SS .8637E+04 ,1457E+04 .4045E+04 ,0000E+00 .0OQOE+00 .3228E-+H0)3
Par. SS .3757E+05 ,1986E+05 ,1684E+05 ,0000E+00 .OOOCE+00 .2276E+04
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Table 44, The number of rainbow and brook trout observed in the Colorado
River during normal high flows (24,000 - 27,000 cfs] in aummer,
1984 for mean velocity during stationary swimming,

Mean Vel. i Rainbow Brook
(ca/seC) <:y:n 15-27 cm  Adult 14 cm 15-27 cm  Adult
f

0 o ( » o(® ~0° 0(0(6 0 0 1

6 3 | ) 0 0 0

12 M’ (13) 1) '( 0 0 0

18 o)o 0) 0 0 0

24 0 0 0

30 %( 22 ) 49 O(u . 5(4){; 0 0 0
38 1) " ’ 1 0 o 1
42 1»( 0 o o ) 3( a)L 0 0 1
a8 0 (4 0 0 0

54 o ( 0)1/) (0)2 9' 0 )' 1} 0 0

80 10 2 1 0 0 1

66 1200 P )o \ o)\ 0 0 0

72 0 1 0 0 0

78 6( o b( 0 0 0 o 0

84 0 0 0 0 0 0

a0 0 0 o(, 0 0 o

86 0 0 0 0 0 0
102 0 0 0 0 0 0
108 ) 0 0 0 0 0
114 1 0 )& 0 0 0
120 0 0 0 0 0 0
126 0 0 0 0 0 0
132 0 0 0 0 0 0
138 0 0 0 0 0 0
144 0 0 0 0 0 0
150 0 0 0 0 0 0
156 0 0 0 0 0 0
162 0 0 0 0 0 0
>168 0 0 0 0 0 0
Number 63 23 18 0 0 a
Mean 35.37 42,41 46.10 0.00 0.00 35.81
Variance 308.8 106.3 562,2 0.0 0.0 658.8
Par. sum 2228,1 875.4 737.8 0.0 0.0 143.3

Cor term  ,78BBOE+0S§ .4136E+05 ,3400E+05 .DODCOE+00 .DOCOE+00 .5131E+04
Error S§ ,1915E+05 .2340E+04 ,B433E+04 .0000E+00 .0DOOE+00 .1977E+04
Par, S8 .8785E+05 ,4370E+05 ,4244E+06 ,0000E+00 .OOODE+00 .7107E+04
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Table 45. The number of reinbow and brook trout observed in the Colorado
river during normal high flows (24,000 - 27,000 cfs) in summer,
1984 for fish depth during stationary swimming.

Rainbow Brook

<14 cm 16-27 cm  Adult <14 cm 15~27 cm  Adult

/| AN
Vaa 1t o 0 g‘(e/b 0 0 2
4Lk1s).{1 (u% 3y, O 0 2
- 23 10) 0 0 0
ulo, BNy, A 0 0 0 0
100 .0 0 1)\ 0 o 0
150 Olg c>(0 V{ ) 0 0 0
200 0 0 0 0 0 0
250 0 0 D(u 0 0 0
300 0 0 0 0 0 0
400 0 0 0 0 0 0
500 0 o 0 0 0 0
600 0 0 0 0 0 o
700 0 0 0 0 0 o
800 0 0 0 0 0 0
800 0 0 0 0 0 0
>800 0 0 0 0 o 0
Number 63 23 16 o 0 4
Mean 20.8 33,7 31.1 0.0 0.0 13.3
Variance 217.3 11.9 319.4 0.0 0.0 68.9
Par. sum 1288.0 775.0 487.0 0.0 0.0 53.0

Cor term .2874E+05 ,2811E+05 .1544E+05 .0000E+00 .OCOOE+00 .7023E+03
Error S8 .1348E+H05 ,2608E+03 ,4781E+04 .0000E+00 .OOODE+0C .2068E-+03
Par, SS .4022E+406 ,2838E+05 ,2023E+05 .OODOOE+00 .OOOOE+00 .SOSOE+03




Table 46,

{cm)

50
4100
150
200
250
300
350
400

500
550
600
650
700
750
800
850
800
950
1000
1050
1100
1150
1200
>1200

Number
Mean
Variance

Par. sum
Car term
Error S8
Par, SS

Water depth
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The number of rainbow end brook trout observed in the Colorado
river during normal high flows (24,000 — 27,000 cfs] in summer,

.. 1884 for water depth during stationary sw'hmn'lng.,‘>

Rainbow Brook
<14 cm '45-27 cm  Adult <14 cm 15-27 cm  Adult
—

(o -5 /(u/@ 0-° o 0 0

Lo, ° 0 2(2 o 0 0
Pt e S

(24 (0 0 (i} 2

L—“r( 3 17 0 (i 1

o) ) ( ) o 0 1

ol g (o o 0 0 0

o) n) 0 0 0

o( )% 2»(20 ) ( 0 0 0

26 n) g o 0 0 0

0(0 (o) ] 0 0

0 0 0 (i} (i} ()}

(i} 0 0 o (i} 0

0 0 0 0 o (i}

0 0 0 0 0 (1}

0 0 0 0 o o

o o 0 0 0 0

0 0 0 0 0 0

0 o 0 0 0 0

(i} 0 0 (] 0 0

0 0 0 (] 0 0

(] 0 0 0 0 0

(i} 0 0 0 (i} 0

o 0 0 o (i} 0

0 0 (] 0 0 0

63 23 16 0 0 4

304.8 3g2.2 295.0 0.0 0.0 165.0

21780.1 1763.2  17173.3 0.0 0.0 2966.7

19180.0 8020.0 4720.0 0.0 0.0 660.0

.5845E+07 ,3537E+07 .1382E+07 .O00OE+00 .00COE+00 .1089€+06

.1350E+07 .3879E+05 ,2576E+08 .OODOE+00 .OOOOE+0C .8SDCE+04

.7186E+07 ,3576E+07 ,1650E+07 .OOODE+00 .O0COE+00 ,117BE+06
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Table 47. The number of rainbow and brook trout observed in the Colorado
River during normal high flows (24,000 - 27,000 cfs) in summer,
1884 for substrate during stationary swimming,

Substrate Rainbow Brook
type <14 cm 15-27 cm  Adul <14 cm 15-27 cm Adult

N X N % N % N % N % N %

Q
[ =]
o
o
[~
[~]
Q
(=]
o
o
o
o

o
[=]
o
o
(=]
o
o
=]
o
o
-h

25

12 19 0 ¢
a7 74 22 85 11 68 0 0 o0 0

n
-
)
o
o
o
o

2 0
o

25

Total 63 23 16
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Table 48, The number of rainbow and brook trout observed in the Colorado
River during normal high flows (24,000 - 27,000 cfs] in summer,
1884 for thigmotactic surface distance during stationary
swimming.

Distance Rafnbow Brook
[cm) <14 cm 15-27 cm  Adult <14 cm 15-27 cm  Adult
10 24 0 2 0 1] 2
25 18 0 4 1] 1] 2
50 20 23 9 0 1] 0
75 0 0 0 1] 1] 0
0 0 1 0 0 . 0
/ 150 0 1] 0 1] 1] 0
200 0 0 (] 0 0 0
' 250 0 0 0 0 1] 0
300 0 0 0 0 0 0
400 0 0 0 0 0 0
500 0 0 0 0 o 0
600 0 0 0 0 0 0
700 o 1] 0 0 0 0
800 (1] 0 0 0 0 0
9800 0 0 (1] 0 0 p 0
>9800 0 0 0 0 0 0
Number 63 23 16 0 0 4
Mean 20.4 33.7 30,3 0.0 6.0 13.3
Verience 214.3 11.8 331.1 0.0 0.0 68.9
Par. sum 1288.0 775.0 484.0 0.0 0.0 53.0

Cor term ,2833E+05 ,2611E+05 .1484E+05 ,0000E+00 .OO0DE+00 .7023E-+03
Error S§ ,1329E+05 ,2608E+03 ,4967E+04 ,0000E+00 ,OOCOE+00 .206BE+03
Par. S§ .3962EH05 ,263BE+06 .1961E+06 ,DO0CE+00 .OOOOE+00 .9080E-+03
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Table 49, The number of rainbow and brook trout observed in the Colorado
River during normal high flows (24,000 - 27,000 cfs] in summer,
1984 for light reaching them during stationary swimming.

Psrcent of Rainbow Brook
full Light <14 cm 15-27 cm  Adult <14 cm 15-27 cm  Adult
<.01 0 0 0 1] 1] 0
.05 ] 0 0 0 0 0
1 0 0 0 0 0 0
/ «5 o (1] 0 0 0 (1]
1§ 1 0 0 0 1] 0 0
2 (1] 0 (1] 1] 0 1]
3 1] 0 0 1] 0 0
4 0 0 0 D 0 0
5 0 0 1] 0 0 0
6 0 1] 0 0 0 0
7 0 0 0 0 0 0
8 0 0 1] 0 0 0
9 0 0 1] 0 0 0
10 0 o 0 1] 0 0
20 26 22 6 1] 0 1
30 10 0 4 0 0 1
40 0 0 2 0 0 1
50 3 1 2 0 0 0
60 ] 0 0 0 0 0
70 0 1] 1 0 1] (1]
80 0 0 0 0 0 1]
20 ] 0 0 0 0 0
100 0 0 0 0 0 0
Number 39 23 15 0 0 3
Mean 22.5 17.8 28.5 0.0 0.0 24.0
Variance 54.4 31.4 233.6 0.0 0.0 129.9
Par. sum 879.3 409,3 427.5 0.0 0.0 72,0

Cor term ,1983E+05 ,7283E+04 .12168E+05 .000CE+00 .0DODDE+00 .1728E+04
Error S8 ,2087E+04 ,6888E+03 .3270E+04 .0000E+00 .ODOOE+00 .2588E+03
Par, S8 «2189E+05 ,7872E+04 ,1545E+05 .0000E+00 .OOCOE+00 ,1988E+04




Table 50, The number of rainbow and brook trout observed in the Colorado
River during extra high flows (33,000 - 43,000 cfs) in summer,
4 for fish Velocity during stationary swimming.

f\
ish Vel,

/Rainbon Brook
(em/sec) <14 cm 1‘?7 cm  Adult /(14 cm 15-27 cm  Adult
] ( ’ct ( ( 0 0 (]
6 @ 77) 5 syﬁ 4 a) 0 0 K
12 a4 (] 3 1
18 \\0 ss) ¢\ ( ) §q ] 3 0
24 (79 L 39 0 0 0
30 ¥ o 1 o0
36 )3 24)(’ ] 0 0
42 o )o L\}( 16 ) 22 0 0 0
48 ] ] 0
54 © ( 0 ( 'L’L ( 18 ) Wy ] 0 0
60 ] ] 0 0
66 (] ( 0 ) ( ] )a ] 0 (]
72 0 ( 0 0 0 0
>78 D Ao o o 0 0 0
Number 286 258 192 o 7 2
Maan 18.91 29,18 31.34 0,00 18,29 12.19
Variance 76.1 174.7 164,86 0.0 58,8 18.6
Par, sum 5388.9 7522,.5 6016.8 0.0 128.0 24.4

Cor term ,1018E+06 ,2183E+06 .1885E+06 .DOOCE+00 ,2341E+04 ,2873E+03
Error S§ ,2161E+056 ,4480E+05 .3145E+05 ,0000E+00 ,3530E+03 .1B58E+02
Par, SS .1235E+06 .2642E+06 ,2200E+06 ,OO0CE+D0 .26894E+04 ,3159E+03
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Tabte 51, The number of rs and brook trout observed in the Colorado
River during e gt flows (33,000 - 43,000 cfs) in summer,
384 for mean velocity during stationary swimming,

Mean Vel, Rainbow Brook

<14 cm /7 cm Adult / <14 cm 165-27 cm  Adult

0 o ~© 0-° o 0 0

6 40( 23 t (14 ( F 0 0 1

12 _ 53) as) ) 0 3 0

18 54( 4, 15 10 0 0 1

24 35) 25)“’4 )kX 0 3 0

30 94 ( 59)\ ( 4y \q(- 7 )Ly 0 0 0

36 22 0 0 0

ua( A s 1V

- e o) S S
54 3 25 20 11 3k o 1 0

60 ( )l% ) 31 0 0 0

66 30 X an 13 Lao 0 0 0

72 )3 )ﬂ' )7’( 0 0 0

78 ol g 0 ) \%( (.1 ) ¢ 0 0 0
84 1 0 0 0

20 0 \( ¢ (5 NES 0 6 0

96 0 0 0 0
102 0 4'( a( 0 )o 0 0 0

8 0 0 0 0 0

:34 0 © ( 0 o (g 0 o 0
120 0 0 0 0 0 0
128 0 0 0 0 0 0
132 0 0 0 0 0 0
138 0 0 0 0 0 0
1244 0 0 0 0 0 0
150 0 0 0 0 0 0
158 0 0 0 0 0 0
162 0 0 0 0 0 0
168 0 ) ) 0 0 0
Nusber 285 258 180 0 7 2
Mean 28,03 39,34 47,07 0.00 23,95 13,72
Variance 208,1 502,3 385.5 0.0 230.5 4.8
Par. sum 8272.3  10140.7 8942.8 0.0 167.6 27.4

Cor term  ,2401E+068 .38B6E+08 ,4209E+08 ,DO0CE+00 .4015E+04 .3763E+03
Error S8  ,5838E+05 ,1281E+06 .7286E+05 .0000E+00 ,.13B3E+04 .41B81E+02
Par. S8 .2885E+068 ,5277E+06 .493B8E+06 ,0000E+00 ,53BBE+04 ,41B1E+03




Table §52.

100
150
200
250
300
400
500
600
700
800
900
>9800

Number
Mean
Variance

Par. sum
Cor term
Error S§
Par, SS

€3

ZWA
The number of rainbow and brook trout observed in the Colorado
River during extra high flows (33,000 — 43,000 cfs) in summer,

N\\X 1984 for fish depth during stationary swimming,

Rainbow Brook
<14 cm 15-27 cm  Adult <14 cm 15-27 cm  Adult
( 13-1% K at 28-2%8 0 0 0
P20y - 3(49 - yﬂ“)‘fz 0 1 0
1ol 101)" .0 48)6 1(48 ] 2 1
0y, 22y, b 15)3 3 0 0 0
4 14 | 1( 27 (13 0 0 1
5)5 -\ o8y . “H 29)35 0 1 0
41( o 1 ( aa¥ 10( 7 0 3 0
2y, 4 1216 3 0 0 0
o ( 0o/ ( 4 o(© 0 0 0
0y, n)b ' 0o 0 0 0
0 0 0 0 0 0

o(

0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
285 258 192 0 7 2
62.0 14,5 58,1 0.0 110.0 75.0
6547.0 3420.6 2706.6 0.0 5225,0 1250.0
17671.0  28540.0  11164.0 0.0 770.0 150.0
.1096E+07 .3382E+07 ,B491E+06 ,000CE+00 .B470E+05 ,1125E+05
.1858E+07 ,B781E+08 ,5170E+06 ,0000E+00 ,3136E+05 .1250E+04
.2956E+07 .4261E+07 .116BE+07 .ODOCE+00 .1161E+06 .1250E+05
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Table 53. The number of rainbow and brook trout observed in the Colorado
River during extra high flows (33,000 - 43,000 cfs) in summer,
984 for water depth during stationary swimming,

Rainbow Brook
<14cl/ 7“ Adult /(140- 15-27 cm  Adult

0-° 0 0 0

b( 1
150 18)105 0)0 fY’ g g g
200 \\4( 27 1 (a 9 0 0 0
250 ) )q /720 ) l)ﬁ 0 0 0
300 1( g 1111 “’1(45 § 0 2 1
350 22) ( ) (14) 9 0 1 0
400 ‘\ 0 0 ]
450 [ o) ( ‘f%\ )5% 0 1 1
500 b 0 3 0
550 v ( ) v 27)\0 \ )’3% 0 0 0
250 s Ny p ey 0 X
700 ol o 14(10 (‘( 0 0 0
750 0)° ) ¥ 1 \ v 0 0 0
800 o kn 0 \( R 0 o 0
850 0 ) o) 0 0 0
800 0 D(o OL 0 0 0
850 0 0 0 0 0 0
1000 0 0 0 0 0 0
1050 0 0 0 0 0 0
1100 0 0 0 0 o 0
1150 0 0 0 0 0 0
1200 0 0 0 0 0 0
>1200 0 0 0 0 0 0
Number 285 258 182 0 7 2
Mean 168.9 435.7 364.8 0.0 387.1 355.0
Variance 16374,1  16332.0  13602.0 0.0  10423.8 8450.0
Par. sum 48145.0 112410.0  70065.0 0.0 2710.0 710.0

Cor term .B133E+07 ,4898E+08 ,2557E+08 .0000E+00 .1048E+07 .2621E+08
Error SS  .4660E+07 .4187E+07 .2598E+07 .O000E+D0 .6254E+05 .B450E+04
Par, SS .1278€+08 ,5317E+08 ,.2817E+08 .OO00OE+00 .1112E+)7 ,.2605E+06
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Table 54. The number of rainbow and brook trout observed in the Colorado
River during extra high flows (33,000 - 43,000 cfs] in summer,
1984 for substrate during stationary swimming.

Substrate Reainbow Brook
type <14 cm 15-27 cm  Adult <14 cm 15-27 cm Adult

N % N % N % N % N % N %

5 1 106 M 48 25 0 0 0 0 o 0

n
o
@
-
Q
w
w
F -
[=]
o
o
o
o
o

1
<08 cm \
barren 0 0 70 27 44 22 |
plant covered 254 89 61 23 68 35 ;

o
-
-
r
(-]
o

0 6 85 2 100

plant covered 0 0 0 0 0 0 ‘0 O 0 O 0o 0

Total 285 258 182 0 7 2
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Table 55. The number of rainbow and broock trout observed in the Colorado
River during extra high flows (33,000 - 43,000 cfe} in summer,
1984 for thigmotactic surface distance during stationary
) swimming,
/ .
istance Brook
(cm] <14 cm 15-27 cm  Adult
|
0 0 0
25 0 1 0
50 1] 5 1
75 0 (] 0
100 0 0 1
150 0 1 0
200 0 0 (1]
250 0 0 0
300 0 0 0
400 0 (1] 0
500 0 0 0
600 o 0 0
700 1] 0 0
800 0 0 0
200 0 0 0
>800 1] 1] 0
Number 285 258 192 0 7 2
Mean 45,1 114.0 54.4 0.0 50.0 65.0
Variance 4871,8 3483.7 2438.0 0.0 1025.0 2450,.0
Par, sum 12846.0 28420,.0 10437.0 0.0 350.0 130.0
Cor term ,5790E+06 .3355E+07 .5673tE+08 .DO0DE+00 ,1750E+05 .B450E+04
Error S§ ,1384E+07 .BS53E+068 .4658E+08 .DOOCE+00 .6150E+04 .2450E+04
Par, S8 «1963E+07 ,4250E+07 ,1033E+07 .0000E+00 .2365E+05 .1080E+05
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Teble 56. The number of rainbow and brook trout observed in the Colorado
River during extras high flows (33,000 - 43,000 cfs]} in summer,
1884 for Light reaching them during stationary swimming.

Percent of . Rainbow Brook
full Light <14 cm 16-27 ce  Adult <14 om 16-27 cm  Adult
<.01 0 0 1] 0 0
.05 1] 0 0 0 0
o1 0 0 0 0 (1]
«5 o 1] 0 0 1]
1 o 0 0 0 0
2 0 0 0 0 0
3 0 0 0 0 0
4 0 4 1] 0 1]
5 4 o 0 0 (]
6 0 0 0 0 g
7 0 1 0 0 0
8 0 0 0 1]
9 0 0 0 1]
10 0 1] 1] 0
20 0 0 0 0
30 0 53 0 3 1
40 32 16 0 2 0
50 26 40 0 2 1
60 126 1 8 1] 0 g
70 35 0 2 0 0 0
80 a0 0 0 1] 1] 0
90 0 (1] (1] ] 0 0
100 0 0 0] 0 0 0
1}
Number 263 188 172 0 7 2
Mean 55.5 25.8 31.0 0.0 33.7 38.3
vVariance 153.8 146.6 133.4 a.0 68.4 244.0
Par, sum 14586,6 4811.5 6334.0 0.0 235,7 76,6

Cor term ,B101E+06 ,1231E+06 .1654E+06 .OODDE+00 .7835E+04 .28935E+04
Error 8§  ,4029E+05 .2742E+05 ,22B80E+0S .DOOOE+00 .4102E+03 .2440E+03
Par. S8 .B504E+06 .1506E+06 ,1882E+06 .00ODDE+00 .8345E+04 .3179E+04
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Table 57. The number of rainbow and brook trout observed in the Colorado
River during towp (24,000 - 43,000 cfs} in summer, 1884 for
fish velocity during stationary swimming.

. Rainbow Brook
<14 cn' 15-27 cu/ Aduyt <14 cm 15-27 cm  Adult
Ve 5// SR P 0 0 0
oA i s AU 0 o 1
( ) (45) 24) 0 3 2
g% 5
o 73) > 58 )%V 23) L g z ﬁ
e, et Pl
y Y 3 10 .H y0 O 1 0
D\30)’( ; 34)- \26) 0 0 1
: 'u)0 iegy ¢ WO\7\ o 0 0 0
. 0 i s) 6 \ 0 0 0
0 : 4!
Lo, Mog 4 /Ugg 16 O 0 0
1)1 1)‘ ’U) 0 0 0
Lo \lo 5 LA 0 0 0 0
( o) ! 0 o)‘ o) 0 0 0
>78 0 o -0 0 0 0
Number 348 281 208 0 7 8
Mean 19.50 29,08 31.11 0.00 18.28 18.80
vVariance 83.0 1665.8 172.1 0.0 58.8 94,5
Par. sum 6784.8 8174.7 6470.8 0.0 128.0 112.8

Cor term ,1323E+06 ,2378€+06 .2013E+068 .0OO00E+00 .2341E+04 .2120E+04
Error S§ ,26879E+H05 .4637E+05 .3562E+05 .DOOCE+00 .3530E+03 .4723E+03
Par. SS .1611E+06 ,2842E+06 .2369€+06 ,00OOE+00 .2684E+04 .2582E+04
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Table 58. The number of-rainbow and brook trout observed in the Colorado
River duringgéji flows {24,000 - 43,000 cfs] in summer, 1884 for

mean velocity during stationary swimming,

V/)4 cm

Brook
15-27 cam

Rainbow

1.5/-27 cm  Adult l/'<14 cm

Adult

§o ( & /’( o’ 0 0 1

403!% 14 _,5){.,2 0 0 1

(86 ,/13 0 3 0

) )bq L )‘% 0 (] 1

" ( (25 o 3 0

g1)148 ) AL | I 0 0 0

( a3 22 0 0 1

92 \qgy, A% 457,3 ,(C\4a», 0 0 1

22 )4° 0 0 0

© (asV{ v 11)10 0( yap O 1 0

\3 ( 7/6\( 0 0 !

) 20y ) s 0 0 0

( \307 0 0 0

0ye e )\, 0 0 0

0 V(! b(s ) 0 0 0

0 Oy 19 0 0 o

0 417 (4 / 0 0 o

102 0 0)0 N ) a 0 0 0
108 0 0 (0 Q] 0 0 0 0
114 1 0 1 o 0 0
120 0 0 5 0) 0 0 o
126 0 0 0 )a 0 0 0
132 0 0 0 0 0 0
138 o 0 o 0 0 0
144 0 0 0 0 0 0
150 0 0 o 0 0 0
156 0 0 0 0 0 0
162 0 0 0 0 0 0
168 0 0 0 0 0 0
Number 348 281 208 0 7 8
Mean 30.17 38.56 45,99 0.00 23,85 28.45
Variance 232.3 470.2 396.6 0.0 230.5 5§33.8
Par, sum 10500.4  11116.1 9680.5 0.0 167.86 170.7
Cor term ,3168E+068 .4387E+06 ,4548E+06 .DOOCE+00 .4015E+04 .4856E+04
Error S§ .B0B2E+05 ,1316E+06 ,B131E+05 .0000E+00 .1383E+04 ,26G8E+04
Par, S§  .3974E+06 ,5714E+06 .5362E+08 .0ODCE+00 .5388E+04 ,7525E+04
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Table 59. The number of rainbow and brook trout observed in the Colorado
River during atl flows (24,000 - 43,000 cfs) in summer, 1984 for
fish depth during stationary swimming.

Fish depth Rainbow Brook
(cm) <14 cm /15- 7 e Adult /<14 em  15-27 cm  Adult
10 5 ‘3( 30/ 0 0 2
25 A (1 11% / o 1 2
50 122 o 2 1
75 g o) 22)4q 15)34 0 0 0
100 3 ( 27 49 (19 0 0 1
150 ) aa}, 29 )30 0 1 0
200 4?'( 0 LW{ 0 3 0
250 42\ 12)1(, 3)3 0 0 0
300 o A ( 0 (0 0 0 0
400 0)9 0)o 0 )o 0 0 0
500 0 o(o 0 0 0 0
600 0 0 0 0 0
700 0 0 0 0 0 0
800 0 0 0 0 0 0
© 900 0 0 0 0 0 0
>800 0 0 0 0 0 0
Number 348 281 208 0 7 6
Mean 54.5 107.9 56.1 0.0 110.0 33.8
Variance 5652.0  3632.8  2572.9 0.0 5225.0  1308.2
Par., sus  18968.0  30315.0  11661.0 0.0 770.0 203.0

Cor term ,1034E+07 ,3270E+07 .6537E+06 .0O0OOE+00 ,847CE+05 .BBGEE+D4
Error S§  ,1961E+07 .1017E+07 .5326E+06 ,0000E+00 .3135E+D5 .B541E+H04
Par. S8 .2885E+07 .4288E+07 .1186E+07 ,OO00OE+00 .1161E+068 .1341E+05
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Table 60. The number of rainbow and brook trout observed in the Colorado
River during all flows (24,000 ~ 43,000 cfs} in summer, 1984 for
water depth during stationary swimming,

Water depth Rainbow ' Brook
(cm) <14 cm \}7 cm Adul.t <14 cm 15-27 cm  Adult
50 i o 4 (o’ 0 0 0
100 1 )_L 0)0 ) 0 0 0
150 111 3 ( ,,( 1 0 0 2
200 )31_ 3),0 ) 30 0 0 1
250 (2 A 4‘( 0 0 1
300 Tl Jn 15 8 )ﬁ 0 2 1
350 22 q?(u 0 1 0
400 T2 0yq, 45)@5 0 0 0
450 36 (20 30 0 1 1
500 w 26 ), q (22 0 3 0
550 o ( o) 4% 27}’ ,qUa 0 0 0
600 4y 17) 2 ) by 0 0 0
650 o( o ( ( 0 0 0
700 n)u 10) + ) 0 0 0
750 0 ~( 7 ' (1 0 0 0
800 0 2)0 o)o 0 0 0
850 0 of o(n 0 0 0
800 0 0 0 0 0 0
850 0 0 0 o 0 0
1000 0 0 0 0 0 0
1050 0 0 0 0 0 0
1100 0 0 0 0 0 0
1150 0 0 0 0 0 0
1200 0 o 0 0 0 0
>1200 0 0 0 0 0 0
Number 348 281 208 0 7 8
Mean 183.5 432,1 359.5 0.0 387.1 228.3
variance 20028,8  15271.8  14143.9 0.0  10423.8  13086,7
Par. susm  67335.0 121430.0  74785.0 0.0  2710.0  1370.0

Cor term  ,1303E+08 ,5247E+08 .26B8E+08 ,0000E+00 .1048E+07 .312BE+06
Error S§ .6950E+07 ,4276E+07 ,282BE+07 ,OD00E+H00 ,6254E+05 .6548E+05
Par, SS .1988E+08 ,5675E+08 ,2982E+08 ,0000E+00 .1112E+07 .3783E+06
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Tebte 61. The number of rainbow and brook trout cbserved in the Colorado
River during all flows (24,000 - 43,000 cfs} in suwmer, 1984 for
substrate during stationary swimming.

Substrate Rainbow Brook
type <14 cm 15-27 cm  Adult <14 cm 15-27 cm Adult

N % N % N % N % N % N %

Rock

230 cm

barren 0 O 8 O c O 0 0 0 O 0 0
pltant covered 6 41 108 37 49 23 0 0 0 O 0 O
Rubble

8-30 cm

barren 0 0 0 0 1 0 0 O 0 O 0 0o
plant covered 4 1 10 3 12 5 0 0 0 0O 2 33
Gravel

«3-8 cm

barren 25 7 10 3 9 4 0 O g 0 1 16
plant covered 0 o 2 0 12 & 0 o 0 0 0 ©
Silt

<0.3 cm

barren 12 3 70 24 46 22 0 O 1 14 o 0o
plant covered 301 86 83 29 79 37 0 ¢ 6 85 3 50
Other

barren _ o0 0 0D 0 0 o o © o 0D O
plant covered 0 O 0 0 0 O g 0o 0 0 0 O

Total 348 281 208 0 7 8
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Table 62. The number of /frainbow and brook trout observed in the Colorado
River during atl flows {24,000 - 43,000 cfs} in summer, 1984 for
thigmotactic surface distance during stationary swimming.

Distance Rainbow Brook
(cm) <14 cm 1527 cm  Adult <14 cm 15-27 cm  Adult
10 112 7 35 0 0 2
25 128 1 51 0 1 2
50 56 66 52 0 5 1
75 1] 22 15 1] 0 1]
100 21 28 19 0 0 1
150 5 97 28 0 1 0
200 0 34 7 0 0 0
250 25 12 1 0 0 0
300 0 4 0 0 0 0
400 1] 1] 0 (1] 0 0
500 0 v} 0 (1] 0 0
600 0 0 0 0 0 0
700 0 0 0 0 0 0
800 1] 0 0 0 1] 0
800 0 0 1] 0 0 0
>900 0 0 0 0 0 0
Number 348 281 208 0 7 6
Mean 40,6 107.5 52.5 0.0 50.0 30.5
Variance 4115.8 3685.2 2316.0 0.0 1025.0 1245.5
Par, sum 14134.0 30195.0 10921.0 0.0 350.0 183.0

Cor term ,5741EH06 .3245E+07 ,5734E+08 ,0000E+00 .1750E+05 .56B2E+04
Error S§  ,1428€407 .1032E+07 .4794E+06 .0000E+00 .6150E+04 .6228E+04
Par. S§ .2002E+07 ,4276E+07 ,1053E+07 ,0000E+00 .23B5E+05 .1181E+05
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Table 63. The number of rainbow\end brook trout observed in the Colarado
River during sli flows (24,000 - 43,000 cfs) in summer, 1984 for
Light reachin them during stationary swimming.

Percent of ‘Rainbow Brook
full Llight <14 cm/ /7 cm Adult /(14 cm 15-27 cm  Adult

<.01 o(® ,,( o(® 0 0 0
.05 }o 0y o, 0 o 0
SRR (T AT A B -

* ° 0
1 Otn) 0 ) o) 0 0 0
2 o)0 (o , C o)o 0 0 0
3 0 0 0 0 0 o
4 0( 4 (4 44 G 0 0 0
5 4) v (0 i 0 0 o
6 ) (o ) ‘Lo)o 0 0 0
A i A A -

> Je
10 (G "(3 ¢ ol 0 0 0

)7/(’ q 1))

20 ( B ( 35 0 0 1
3o 10y iB( 53)00\ )163 0 3 2
a0 32 0 2 1
R LR I
70 W asyg ‘ (0)0 \\( 5\, 0 0 0
80 20 (@ a(® 0(0 0 0 o
90 Oy 0 o 0 0
100 b~ o) o n) 0 0 0
Number 302 211 187 o 7 5
Mean §1.2 24,7 30.8 0.0 33.7 20.7
Variance 263.3 138.8 140.6 0.0 68.4  187.4
Par, sum  15478.0  5220.8  5781.4 0.0 235.7 148.8

Cor term ,7931E+06 .1292E+06 .1775E+08 .0000E+00 .7835E+04 .4417E+04
Error SS ,7924E+05 ,2936E+05 .2616E+05 ,ODOOE+00 .4102E+03 .7484E+03
Par. SS .8723E+06 .1585E+06 ,2037E+068 .000OE+00 .B345E+04 .516BE+04
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Table 64. The number of rainbow and brook trout observed in the Colorado
River during normal high flows (24,000 - 27,000 cfs) in summer,
1884 for fish velocity during random swimming.

Fish Vel, Rainbow HO Brook

(cm/sec) <14 cm 15-27 015 Adult <14 ca 15-27 em  Adult
o

0 el 0 ' 0 0 1
8 0 0 0\, 0 0 0
12 0 0 (1) 0 0 2
18 0 0 0)0 0 0 0
24 0 0 0 0 o 0
30 0 0 0)0 0 0 0
36 o 0 0 0 0 o
42 o 0 0 0 0 0
48 0 0 0 0 0 0
54 0 0 0 0 0 g
60 0 0 0 0 0 0
66 0 0 0 0 0 0
72 0 0 0 1] 0 0
>78 1} g 0 0 0 0
Number 8 o 1 0 0 3
Mean 3.05 0.00 0.00 0.00 0.00 10,18
Variance 0.0 0.0 0.0 0.0 0.0 40.3
Par. sum 18.3 0.0 0.0 0.0 0.0 30.5

Cor term  .5574E+02 .000CE+00 ,0000E+00 .O0COE+00 .OOOOE+00 .3087E+03
Error S§ .0000E+00 .0DOOE-)0 .OOCOE+00 .0ODOE+CC .OOCOE+00 .BO52E-+02
Par. SS .5674E+02 .ODOOE+D0 .ODOCE+00 .DOOQE+00 .OODOE+D0 .3802E+03
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Table 65, The numbe rainbow and brook trout observed in the Colorado
River duripg normal high flows (24,000 - 27,000 cfs) in summer,
1984 for mean velocity during random swimming,

Mean Vel. Rainbow Brook

(cm/B6C) <14 cm 15-27 cm  Adult <14 cm 15-27 cm  Adult

0 (8 7 0 (1 4 0 0 0

6 D) 0 D‘) 0 0 2

12 0 0 0 0 0 0

18 0 0 o 0 0 0

24 0 0 0 0 0 1

30 0 0 0 0 1] 0

36 0 o 0 1] 0 0

42 0 0 0 o 0 0

a8 0 0 0 0 0 0

54 0 0 0 0 0 0

60 0 0 0 0 0 0

86 0 0 0 0 1} 0

72 0 0 o 0 0 0

78 0 0 0 0 0 0

84 0 o 0 0 0 0

20 0 0 0 o 0 0

96 0 o 0 0 0 0

102 0 0 0 1] 0 0

108 0 0 0 0 0 0

114 0 0 0 0 0 0

120 0 0 0 0 0 0

126 0 0 0 0 0 0

132 0 0 o] 0 0 0

138 0 0 0 0 0 0

144 0 0 0 0 0 0

150 0 0 0 0 0 0

156 0 0 0 0 0 0

162 0 0 0 0 1] 0

>68 0 0 0 0 0 0

Number 8 0 1 1} 0 3

Meen 0.00 0,00 0.00 0.00 0.00 13.21

Variance 0.0 0.0 0.0 0.0 0.0 86.0

Par. sum 0.0 0.0 0.0 0.0 0.0 38.6

Cor term ,000DE+00 .DOOCE+00 ,OOCCE+0D .O000E+00 .OQOOE+D0 ,5234E+03
Error S§ .0000E+00 .DODOE+00 ,000CE+00 .OUOOE+00 .0O0COE+00 .1920E+03
Par, SS .0000E+00 .0000E+00 ,OO0OCE+00 .0OOOE+0C .DODOCE+00 .7154E+03
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Teble 66, The number of nbow and brook trout observed in the Colorado
River during normal high flows (24,000 - 27,000 cfs) in summer,
1984 for fish depth during random swimming.

Fish depth Reainbow Brook
{em) <14 cm 15-27 cm  Adult <14 cm 15-27 cm  Adult
10 8 0 0 0 1] 0
25 0 0 0 0 0 2
50 0 0 0 0 o 1
75 0 0 0 0 0 0
100 0 0 o 0 0 0
150 0 1} 1 0 1] 0
200 0 o 0 0 1] 0
250 o 0 0 1] 0 1]
300 1] 0 0 0 0 0
400 0 0 0 0 0 0
500 0 o 0 1] 0 (1]
600 0 o 0 0 0 0
700 1] 0 0 0 o 1]
800 0 0 0 0 0 0
S0 0 0 0 0 0 1]
>800 0 0 0 0 0 0
Number 6 0 1 0 o 3
Mean 5.0 0.0 120.0 0.0 0.0 25.0
Variance 0.0 0.0 0.0 0.0 0.0 75.0
Par. sum 30.0 0.0 120.0 0.0 0.0 75.0

Cor term  ,1500E+03 .0OODOCE+00 ,1440E+05 ,0000E+00 .OOOOE+D0 .1875E+04
Error S8  ,0000E+00 .00D0OE+O0 ,0000E+00 .OOODE+00 .OOOOE+00 .1500E+03
Par, SS .1500E+03 .0DDOOE+0D0 ,1440E+05 .000CE+00 ,OODDE+00 .2025E+04
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Table 87, The number of rainbow and brook trout obsarved in the Colorado
River during normal high flows (24,000 - 27,000 cfs) in summer,
1984 for water depth during random swimming,

Water depth Rainbow Brook
(cm) <14 cm 15-27 cm  Adult <14 cm 15-27 cm  Adult
50 0 1] 0 0 0 0
100 0 0 0 0 0 o
150 8 0 0 0 0 1
200 0 1] 0 0 o] 2
250 0 0 0 o 0 0
300 0 0 0 0 0 0
350 0 0 1 0 0 0
400 0 1] 0 0 0 0
450 0 0 1] 0 0 0
500 0 0 0 0 0 0
550 0 1] 0 0 0 0
600 0 0 0 1] 0 0
650 0 0 0 o 0 1]
700 0 0 0 0 0 0
750 o 0 1] 0 0 0
800 0 o (] 0 0 1]
850 0 0 0 0 4] 0
900 0 0 0 0 0 0
950 0 0 o 0 0 0
1000 0 0 0 0 0 0
1050 0 0 0 0 0 0
1100 o 0 0 0 0 0
1150 0 0 0 0 0 0
1200 1] 0 0 1] 0 0
»1200 1} ] 0 0 1] 0
Number 6 0 1 0 0 3
Mean 110.0 0.0 310.0 0.0 0.0 170.0
Variance 0.0 0.0 0.0 0.0 0.0 400.0
Par. sum 660.0 0.0 310.0 0.0 0.0 510.0

Cor term .7260E+05 .000OE+00 ,961CE+05 .DOOOE+00 .OOOOE+00 .B8870E+05
Error SS ,0000E+00 .0ODOCE+00 .OOOOE+00 .OOOCE+00 .OOOOE+00 .BOODE+03
Par. S8 .7260E+05 .0DDOCE+00 ,.8610E+05 .DOOCE+00 .ODOQE+00 .B750E+05




79

Table 68, The number of rainbow a brook trout observed in the Colorado
River during normal hi flows (24,000 — 27,000 cfs) in summer,
1984 for substrate during random swimming.

Substrate Rainbow Brook
type <14 cm 15-27 cm  Adult <14 cm 15-27 cm Adult

N % N % N % N % N % N %

Rock

>30 cm

barren 0 o 0 O 0 0O 0 O 0 © g o
plant covered 0 o c O 1 100 0 © 0 O 2 66
Rubble

8-30 cm

barren 0 O o 0 0 ©O 0 0 0 0 1 83
plant covered 0 O 0 0 0 0 0 0 0 O 0 0
Gravel

«3-8 cm

barren 0 0 0 o0 0 © 0 0 g o g 0
plant covered g o0 0 O 0 0 0 O g O c O
Silt

<0.3 cm

barren 0 o 0 0 0 O 0 0 0 0 0 O

plant covered 100 0 O 0 O 0 O 0 O 0 0

Other
barren 0 0 0 0 0 © 0 0 0 0 g0 0
plant covered 0 O g 0 0 0 0 O 0 O 0 0

Total 6 0 1 0 0 3




Yable 69,

Distance
(cm]

10
25
50
75
100
150
200
250
300
400
500
600
700
800
800
>800

Number
Mean
Variance

Par, sum
Cor term
Error S8
Par. S8

80

The number of rainbow end broock trout observed in the Colorado
River during normal high flows (24,000 - 27,000 cfs) in summer,
1984, for thigmotactic surface distance during random swimming.

<14 cm

[= I = W = I — I — I — I~ N~ I ~ I = I — Y = O~ A — Y = - ]

30.0
«1500E+03
«000CE+00
«1600E+03

Rainbow
15-27 cm  Adult

0 1]

1] 0

o 1]

0 0

0 0

0 1

0 ]

0 . 0

0 0

0 1]

0 0

0 0

0 0

0 0

0 0

0 0

0 1

0.0 120.0

0.0 0.0

0.0 120.0
+0000E+00 .1440E+05
«0000E+00 .0OOOE+00
.0000EH00 ,1440E+05

Brook
<14 cm 15-27 cm  Adult

1] 0 1

1] 0 2

0 0 0

0 0 1]

0 0 0

0 1] 0

1] 1] 0

0 0 0

0 1] 0

0 (1] 0

] 0 0

0 Y 0

0 c 1]

1] G 0

0 [ 0

0 1] 0

0 0 3

0.0 0.0 16.7

0.0 0.0 108.3

0.0 0.0 50.0
.0000E+00 .00ODE+00 .B333E+03
.0000E+00 .000DOE+D0 .2167E+03
-0000E+00 .000CE+O0 .1050E+04
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Table 70. The number of rainbow and brook trout observed in the Colorado
River during normal high flows (24,000 — 27,000 cfs} in summer,
1984 for Light reaching them during random swimming.

Percent of Rainbow Brook

full light <14 cm 15-27 cm  Adult <14 om 15-27 cm  Adult
<,01 0 0 0 0 1] 0

.05 0 0 0 0 0 0

o1 0 0 0 0 0 (1]

o5 0 1] 0 0 0 1]

1 0 0 0 0 0 0

2 o 0 0 ] 0

3 0 0 0 0 0 0

4 0 0 0 0 1]

5 0 0 0 1] 0 0

6 0 0 0 1] 0 0

7 0 0 0 1] 0 0

B 0 0 0 0 0 1]

9 0 o 0 0 0 0

10 0 0 0 0 0 0
20 0 0 0 0 0 0
30 0 0 1 1] 0 1
40 0 0 0 0 0 0
50 0 0 0 g 1] 2
60 1] 0 0 0 0 0
70 0 0 0 0 0 0
80 0 0 0 0 0 0
90 0 0 0 0 0 0
100 0 0 0 (1] 0 0
Number 1] 0 1 1] 4] 3
Mean 0.0 0.0 26.0 0.0 0.0 37.9
Variance 0.0 0.0 0.0 0.0 0.0 97.8
Par, sum 0.0 0.0 26.0 0.0 0.0 118.7

Cor term ,0000E+00 ,000OE+0O .6770E+03 .DO0CE+00 .0OOOE+0C .4310E+D4
Error 86 ,0000E+00 ,O00CE+00 ,OODOE+00C .OOCOE+00 .OOODE+00 ,1955E+03
Par. SS .0000E+00 ,0000E+D0 .B6770E+03 ,O000E+00 ,OOOOE+00 .4506E+04
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Table 71. The number of rainbow and brook trout observed in the Colorado
River during extra high flows {33,000 - 43,000 cfs] in summer,
1984 for fish velocity during random swimming.

Fish Vel. Rainbow Brook
(em/sec]) <14 cm 15-27 cr/dy/ <14 cm 15-27 cm  Adult
0 ‘;,((50’90 o ¥ y(o/" 0 0 0
] 7)31, 42) o 4) 4 0 o 0
12 < {25 28 1 0 0 0
18 ’P(o)o M(m)m vy , 0 1 0
24 D (0 o (0 0(0) 0 0 0
30 0 0 )0 0 )o 0 0 0
36 0 0 0 0 1] 0
42 1] 0 0 0 0 0
48 0 0 o 0 0 0
54 0 0 0 0 0 0
60 1] 0 0 0 0 0
66 0 0 0 0 0 0
72 0 0 0 0 0 1]
>78 1] 0 0 0 0 0
Number 82 111 6 0 1 0
Mean 7.29 11.07 10.18 0.00 18.28 0.00
Variance 30.9 37.7 43.4 0.0 0.0 0.0
Par. sum 597.4 1228.3 81.0 0.0 18.3 0.0

Cor term ,4352E+04 ,13589E+05 .6194E+03 .OOODOE+00 .3345E+03 .000CE-+00
Error SS .2504E+04 ,4142E+D4 .2168E+03 .00CODE+00 .OOOCE+00 .00O0E+00
Par. SS .B856E+04 ,1774E+05 ,B8361E+03 .0000E+00 .3845E+03 .000CE+0C
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Tabte 72, The number of rainbow and brook trout observed in the Colorado
River during extra high flows (33,000 — 43,000 cfs] in summer,
1984 for mean velocity during random swimming,

Mean Vel. NO ‘J& Ra’lnbow A= / Brook
(cm/sac) <14 cm 16-27 cm  Adult <14 cm 15-27 cm  Adult
©

0 0(0’ ’7’3 (0 0 ] o

8 ') 23 )} 0 0 0

12 8Z 32 \ 0 0 0

18 ) ) ) ( 0 1 0

24 0 0(0 0 0 0 0

30 <0 J 0 D\ N 0 0 0

38 0 0 0 0 0 0

42 0 0 0 0 0 0
48 0 0 0 0 0 0

54 1} 0 o 0 0 0

60 0 0 0 0 0 0

66 0 0 0 0 0 0

72 0 0 0 0 0 0
78 0 o 0 0 1} 0
84 o 0 g 0 0 0

80 0 0 0 o 0 0

96 0 0 0 0 0 0
102 0 0 0 0 0 0
108 0 0 0 0 0 0
114 0 0 0 0 0 0
120 0 0 0 0 0 1}
126 0 0 0 0 0 0
132 0 0 0 0 0 0
138 0 o 0 0 0 0
144 0 0 0 o 0 0
150 0 0 0 0 0 0
156 0 0 0 0 0 o
162 0 0 0 0 0 0
>168 0 0 0 .0 0 ]
Number 82 102 4 (1] 1 0
Mean 18.70 8.90 9.9 0.00 18.28 0.00
Variance 11.6 20.8 68.1 0.0 0.0 0.0
Par, sum 1533.1 908.3 39.6 0.0 18.3 0.0

Cor term ,2B87E+05 ,B0BBE+04 ,3825E+03 ,0000E+00 ,3345E+03 .0CCOE+0O
Error S§ ,84326+03 .2112E+04 ,1742E+03 ,0000E+0C .0OODE+00 .00OOE-+HOC
Par. S8 .2961E+)5 ,1020E+05 .5667E+03 .ODCDE+00 .3345E+03 .000CE+00
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Table 73. The number of rainbow and brook trout observed in the Colorado
River during extra high flows (33,000 - 43,000 cfs) in summer,
1984 for fish depth during random swimming.

Fish depth Rainbow Brook

(cm) <14 6m 15—27?/Mult/ <14cm 1527 cm  Adult
o Pl

10 0-° 0- 1 0 0 0
25 il (7 3 v (2)7/ ' Cﬂ) o 0 0 g

50 0 0 0 0 ]
75 © ( [ AV 0 ( 0 0 (n 0 0 0

» )?; )O

100 (25 3 ) (o o 0 0
150 vf o)o 24,9 Ny (] 0 ]
200 q g 15 ( 4) 0 1 0
250 S 50 )0 3801 4o o 0 0 0
300 o ( 0 aa) 0 (g) 0 (] 0
400 g)o 13) (0 (] o 0
500 0( ] 0 0 0
600 0 o )o 0 0 0 o
700 0 o 0 o 0 o
800 0 0 0 o 0 0
800 ] 0 (] 0 0 o
>800 0 0 0 0 0 (]
Number 82 116 8 o 1 o
Meen 178.1 226.4 148.2 0.0 180.0 0.0
Variance 6548,.7 4892.4 5244,2 0.0 0.0 0.0
Par. sum 14805.0  26260.0 895.0 0.0 180.0 0.0

Cor term  ,2601E+07 ,5846E+07 .1335E+06 ,0000E+D0 .3240E+05 .DOOOE+00
Error S8 ,5303E+06 .5626E+06 ,2622E+05 .0OOOE+00 .0000E+00 .0O0OE+00
Par, S8 .31326+07 .8507E+07 ,1587E+08 ,000CE+00 .3240E+05 .0OOCE+00
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Table 74, The number of rainbow and broock trout observed in the Colorado
River during extra high flows {33,000 - 43,000 cfs) in summer,
1984 for water depth during random swimming,

Water depth Rainbow y///// Brook

(cm) <14 cm 15-27 cm  Adult <14 cm 15-27 cm  Adult
/0/ o N
50 o (0 > (0/ 0 ] 0 0
100 0}{ 0\o 0 0 0 0
150 25 0 0 0 0 0
200 ’ﬂl 7\ l2ye 0 0 0 0
250 0 (o) o(® 0 0 o 0
300 0\ 0) o 0 0 0 0
350 50 o( 0 0 0 0 0
400 o)o 0o 0 0 0 0
450 o (0 124 0 a 0 0 0
500 0 12 )zfr 0 0 0 o
550 0 4 3(25 1 0 0 0
600 0 28) 76 1 o 1 0
650 0 4 (18 o 0 0 0
700 0 s) 4 0 0 0 0
750 0 42(23 1 0 0 0
800 AN Jo 0 0 0 0
850 0 1112 0 0 0 0
800 0 ‘RN 0 0 0 0
850 0 5 u) 0 0 0 0
1000 0 (o 0 o 0 0
1050 0 0 0 0 0 0
1100 0 0 0 0 o 0
1150 0 0 0 0 0 0
1200 0 0 0 0 o 0
>1200 0 0 0 0 0 0
Number 82 118 8 ] 1 0
Mean 268,2 817.4 515.0 0.0 560.0 0.0
Variance 6485,4  14177.6  18550.0 0.0 0.0 0.0
Par. sum 21010,0  71620.0 3000.0 0.0 560.0 0.0

Cor term . 53B83E+07 .4422€+08 ,1581E+07 ,0000E+00 .3136E+08 .000CE+00
Error S8  ,5261E+08 .1630E+07 ,9275E+05 .00COE+00 ,ODOOE+00 .OODOE+OO
Par. SS .G808E+07 .45B85E+08 .1684E+07 .0DOCE+00 .3136E+06 .000CE+00
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Tabte 75. Ths number of rainbow and brook trout observed in the Colorado
river during extra high flows (33,000 - 43,000 cfs} in summer,
1984 for substrate during random swimming.

Substrate Rainbow Brook
type <14 cm 15-27 cm Adult <14 cm 15-27 cm Adult

N % N % N % N 2 N X N %

Rock

>80 cm

barren 0o 0 63 45 0 O 0 0 0 0 O
plant covered 0 O 0 O 0 O 0 O 1 100 o 0
Rubb le

8-30 cm

barren c O 0 O 0 © 0 0 0 0 0 0
plant covered 0 ©O 0 0 0 © 0 0 0 0 c 0
Gravel

«3-8 cm

barren o o 0 0 0 © 0 0 0 0 c 0
plant covered c 0 0 0 0 0 0 O c 0 0 O
Silt

<0.3 cm

barren 50 60 61 52 4 66 0 0 0 ¢ 0 O
plant coverad 32 38 2 1 2 33 c O 0 0 0o 0
Other

barren C O 0 0 0 © 0 0 0 0 g 0
plant covered 0 0 0 0O 0 0 0 0 0 O 0 O

Total 82 116 6 0 1 1]




Table 78.

Distance
(cm)

10
25
50
75
100
150
200
250
300
400
500
600
700
800
800
»800

Number
Mean
Variance

Par, sum
Cor term
Error SS
Par. SS
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The number of rainbow and brook trout observed in the Colorado
River during extra high flows (33,000 - 43,000 cfs] in summer,
1884 for thigmotactic surfece distance during random swimming,
Rainbow Brook

<14 cm 15-27 cm  Adult <14 cm 15-27 cm  Adult

0 0 1 0 1] (1]

7 2 0 0 0 0

50 1] 0 (] 0 0

0 0 0 1] (1] 0

25 3 0 0 0 1]

1] 24 1 0 1] 0

0 15 4 0 1 (|

1] a4 1] 1] 0 0

] 18 0 0 0 0

0 10 0 0 0 0

0 0 0 1] 0 0

1] 0 1] 0 (1] 0

1] 0 0 0 1] 0

1] 1] 0 0 1] 0

0 0 0 0 0 0

0 0 0 0 0 0

82 116 6 0 1 1]

62.3 224,2 149,2 0.0 180.0 0.0
725.4 4676,.3 5244,2 0.0 0.0 0.0
5105.0 26010.0 885,0 0.0 180.0 0.0
.3178E+06 .58326+07 ,1335E+06 .D000E+00 ,3240E+05 .0OOOE+00
.5876E+05 .5378E+06 .2622E+0S ,0000E+D0 ,0D00CE+00 .O0OCOE+0O
.3766E+06 .6370E+07 ,15987E+06 .00D0E+00 .3240E+05 .0O0OE+00




Table 77,

Percent of
full Llight

<.01
«05
1
5

O O oOoONOOMAELWN S

100

Number
Mean
Variance

Par, sum
Cor term
Error S8
Par, S8
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The number of rainbow and brook trout observed in the Colorede

River during extra high flows {33,000 - 43,000 cfs}] in summer,
1884 for Light reaching them during rendom swimming.

Rainbow Brook

<14 cm 15-27 cm  Adult <14 cm 15-27 cm  Adult

0 0 0 0 0 0

0 0 1] 0 0 1]

0 0 0 1] 0 0

0 0 0 o 0 0

0 0 0 0 0 0

0 0 1] 0 0 1]

0 0 0 1] 0 0

1] 0 (] 0 0 0

(1] 0 0 g 1 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 (4]

0 0 0 0 0 1]

0 0 0 0 0 0

0 8 1 0 1] 0

0 4 0 1] 0 0

25 0 3 0 0 0

50 ] 0 (1] 0 0

7 2 1] 0 0 0

0 0 0 0 0 0

1] 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

82 14 4 (1] 1 a

45,2 25.8 26.6 0.0 4,0 0.0

23.3 174.3 82,4 0.0 0.0 0.0

3702.4 358.8 106.5 0.0 4,0 0.0

167264068 ,9202E+04 .2834E+04 .OC00E+00 .1608E+02 .00OCE+00

.1BBBE+04 ,2227E+04 ,2473E+03 .000CE+00 .0OOOE+00 .OOOOE+00

.1691E4+06 .1143E+05 .3082€+04 .0000E+00 .1608E+02 .0000E+Q00
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Tabie 78. The number of/fainbow §nd brook trout observed in the Colorado
River during §lL flows [24,000 ~ 43,000 cfs) in summer, 1984 for
fish velocity

Fish Vel, Rainbow Brook
(cm/sec) <14 cm 15-27 cm  Adult <14 cm 15-27 cm  Adult
0 56 20 1 0 o 1
8 7 42 4 0 1] 0

12 25 28 1 0 o 2
18 0 21 1 0 1 0
24 0 0 1] 0 0 0
30 0 0 0 0 0 0
38 0 1] 0 0 0 0
42 1] 0 0 0 0 0
48 o 0 0 0 0 0
54 0 ] 0 0 ] 0
60 0 0 0 0 0 o
66 0 0 0 0 0 0
72 0 0 0 0 (1] o
>78 1] 0 1] 0 0 0

Number 88 "M 7 0 1 3

Mean 7.00 11.07 8.71 0.00 18.28 10.16

Variance 29.9 37.7 50.9 0.0 0.0 40,3

Par. sum 615.7 1228.3 61.0 0.0 18.3 30.5

Cor term ,43086+04 ,1358E+05 .5308E+03 ,DO00E+00 ,3345E+03 .3087E+03
Error SS  .2604EH04 .4142E+04 ,3053E+03 .O0COE+00 .00OOE+00 .BOG2E+HD2
Par. S8 .69126+04 ,1774E+05 ,B361E+03 ,O000E+00 ,3345E+03 .3802E+03




90

Table 79. The number of rainbow and brook trout observed in the Colorado
River during all flows {24,000 - 43,000 cf8} in summer, 1984 for
mean velocity during rendom swimming,

Mean Vel. Rainbow Brook

{cm/sec) <14 cm 15-27 cm  Adult <14 cm 15-27 cm  Adult
0 8 23 4 0 o 0

;] 0 50 3 0 o 2

12 32 23 0 0 1] o

18 50 6 1 a 1 0

24 ] 0 0 o 0 1

30 0 0 0 1) 0 0

36 o 0 0 1] 0 0
42 0 0 0 1] o 0
48 0 0 0 0 0 0

54 0 0 0 0 0 0

60 0 0 o 0 0 0

66 o 0 0 0 0 0

72 0 1] 0 0 0 0

78 1} 0 (1] 0 1] 0
84 0 0 0 0 0 0

a0 0 0 0 0 0 o

96 o 0 0 0 0 0
102 0 0 0 0 0 ]
108 0 (| 0 0 0 0
114 1] 0 0 0 o 0
120 0 0 0 0 0 ]
126 0 0 0 0 0 0
132 0 0 0 0 0 D
138 0 0 0 0 1] 0
144 1] 0 0 0 o 0
150 0 0 0 o 0 0
156 0 0 0 0 0 0
162 o 0 0 0 0 0
>168 0 0 0 0 0 0
Number 88 102 5 0 1 3
Mean 17.42 8.80 7.82 0.00 18.29 13.21
variance 33.3 20.9 83.2 0.0 0.0 86.0
Par., sum 1533.1 908.3 39.6 0.0 18.3 38.6

Cor term .26871E+05 ,BOBBE+04 .3140E+03 .0000E+00 .3345E+03 .5234E+03
Error SS  ,2888E+04 ,2112E+04 .2527E+03 ,0000E+00 .OOODE+00 ,1820E+03
Par, SS .2961E+05 ,1020€E+05 .5667E+03 .0O0D0CE+00 .3345E+03 .7154E+03
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Table 80, The number of rainbow and brook trout observed in the Colorado
River during all flows {24,000 - 43,000 cfs) in summer, 1984 for
fish depth during random swimming,

Fish depth Rainbow Brook
{em) <14 cm 15-27 cm  Adult <14 cm 15-27 cm  Adult
10 6 0 1 0 1] 0
25 7 2 1] 0 0 2
50 0 0 0 0 ] 1
75 0 0 0 0 0 0
100 25 3 o 0 0 0
150 0 24 2 0 0 0
200 1] 15 4 0 1 0
250 50 39 0 0 1] 0
300 0 23 0 (1] 0 0
400 1] 10 0 0 o ]
500 0 0 0 0 0 1]
600 0 0 0 0 0 0
700 0 0 0 1] 1] 0
800 0 0 0 0 0 0
800 0 1] 0 1] 1] 0
>900 0 0 0 0 0 0
Number 88 116 7 0 1 3
Mean 166.3 226.4 145.0 0.0 180.0 25.0
Variance 8021.0 4892.4 44981.7 0.0 0.0 75.0
Par. sum 14635.0 26260,0 1015.0 0.0 180.0 75.0

Cor term  .2434E+07 .5945E+07 .1472E+06 ,0000E+00 .3240E+05 .1875E+04
Error S5 .6978E+06 ,5626E+068 ,2685E+05 .0OO0OE+00 .OOOOE+00 ,1500E+03
Par. S8 «31326+07 .6507E+07 1741E+06 .0000E+00 .3240E+05 ,2025E+04
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Table 81. The number of rainbow and brook trout observed in the Colorado
River during all flows (24,000 - 43,000 cfs} in summer, 1984 for
water depth during random swimming,

Water depth ' Rainbow Brook

(cm) <14 cm 15-27 cm  Adult <14 cm 15~-27 cm  Adult
50 Lg 9 (o‘/ 0 o 0
100 )/ . 0 )0 0 0 0
150 67") 31 q/co 0 0 1
200 \7»)4( 2)7/ 0 0 2
250 0.0 0 Co 0 0 0
300 - o-> B 0)0 (] 0 0
350 ) &50 0(0 (] 0 0
400 0 0 )0 0 0 0
450 ,/~u~) NG (o 0 0 0
500 o (e, 1 2) X 0 0 0
550 (o/ \ﬁ 25 0 0 0
800 (o) 23’> G 0 1 0
650 0 A3 0 (] 0
700 (n s> ?*0\ D 0 0
750 0. ,\/’bcaa 0 o o
800 (o) 0) YV (] 0 0 0
850 0 12 0 0 0 o
800 (o \4 Co 0 0 0 0
950 0 (] o 0 0 0
1000 o 0 0 (1} o 0
1050 0 0 o o 0 0
1100 0 0 0 0 (] 0
1150 0 0 0 o (] 0
1200 0 (] (] 0 o 0
>1200 0 0 0 0 0 0
Number 88 118 7 0 4 3
Mean 246.3 617.4 485.7 .0 560.0 470.0
Varience 7421.4 14177.8  21484.9 0.0 0.0 400.0
Par, sum 21670.0  71620.0 3400.0 0.0 560.0 510.0

Cor term  5336E+07 ,4422E+08 ,1651E+07 .DOOOCE+00 .3136E+06 .B670E+05
Error S§ ,B457E+06 .1630E+07 .12B86E+06 ,0000E+00 .OODDE+00 .BOOOE+03
Par, S8 .5982E+07 ,4685E+08 .1780E+07 .COODE+O0 .3136E+08 .B750E+05




93

Table 82. The number of rainbow and brook trout observed in the Colorado
River during atl flows (24,000 - 43,000 cfs) in summer, 1984 for
substrate during rendom swimming,

1]
Substrate Rainbow Brook
type <14 cm 15-27 cm  Adult <14 cm 15-27 cm Adult

N % N % N 3% N % N % N %

Rock

>30 cm

barren 0 O 63 45 0 0O 0 0 0 O 0 ¢©
plant covered 0 ©O o 0 1 14 0 O 1 100 2 68
Rubble

8-30 cm

barren 0 O c 0 c O 0 0 0 o 1 33
plant covered 0 O 0 O 0 0O 0 0 0 © 0 ©
Gravel

«3-8 cm

barren 0 0 0 o 0 o 0 0 0 O c 0
plant covered 0 0 0 © 0 © ¢ o 0 0 0 O
Silt

<0.3 cm

barren 50 656 61 52 4 57 0 O 0 0 0 O
plant covered 38 43 2 1 2 28 0 O 0 O 0 O
Other

barren 0 o 0 O 0 O 0 O 0 0 0 O
ptant covered 0 O g O 0 0 0D O 0 0O 0 0

Total 88 116 7 0 1 3
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Table 83, The number of rainbow end brook trout observed in the Colorado
river during all flows {24,000 - 43,000 cfs) in summer, 1984 for
thigmotactic surface distance during random swimming.

Distance Rainbow Brook
(cm) <14 cm 15-27 cm  Adult <14 cm 15-27 cm  Adult
10 6 o 1 0 0 1
25 7 2 0 o o 2
50 50 0 0 0 0 0
75 0 0 0 0 0 0
100 25 3 0 0 0 0
150 0 24 2 0 0 0
200 o 15 4 0 1 0
250 0 44 o o 1] 0
300 0 18 0 0 0 0
400 0 10 0 0 0 0
500 1] o 0 0 o 0]
600 0 0 0 0 0 0
700 0 0 0 0 0 0
800 o 0 0 0 0 o
900 0 0 o 0 0 0
>800 0 o o 0 0 o
Number 88 118 7 0 1 3
Mean 58.4 224,2 145.0 0.0 180.0 18.7
Variance 886.0 4678,3 4481,7 0.0 0.0 108.3
Par. sum 5135.0 26010.0 1015.0 0.0 180.0 50.0

Cor term  .2996E+06 ,5832E+07 ,1472E+06 ,0000E+00 .3240E+05 .B333E-+13
Error S8 ,7709E+06 ,5378E+06 .2695E+05 .0000E+D0 ,O0000E+00 ,2167E+03
Par, SS .3787E+08 ,6370E+07 .1741E+068 .0000E+00 .3240E+05 .1050E+04
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Table 84, The number of rainbow and brook trout observed in the Colorado
River during all flows (24,000 - 43,000 cfs) in summer, 1984 for
Light reaching them during random swimming.

Percent of Rainbow Brook

full Light <14 cm 15-27 cm  Adult <14 cm 15-27 cm  Adult
<.01 0 0 0 1] 0 0

.05 0 0 0 0 0 0

o1 0 0 0 0 0 0

] 0 o 1] 0 0 0

1 o 0 1] 0 0 1]

2 0 (1] 0 0 0 0

3 0 0 0 0 0 0

4 0 1] 0 0 0 0

5 0 0 0 0 1 0

6 ] 0 1] ] 0 1]

7 0 0 i} 0 0 0

8 ] 0 0 0 1] 0

9 0 0 0 0 1] 0

10 1] 0 0 0 0 0

20 1] 8 1 0 0 0

30 0 4 1 o 0 1

a0 25 0 3 0 0 1]

50 50 0 0 a 0 2

80 7 2 0 0 0 0
70 0 0 0 0 0 0

80 0 0 0 1] c 0

80 0 0 0 0 0 0
100 0 0 o ] 0 0
Number 82 14 5 0 1 3
Mean 45,2 25.6 26.5 0.0 4,0 37.8
Variance 23.3 171.8 681.8 0.0 0.0 97.8
Par. sum 3702.4 358.9 132.5 0.0 4.0 113.7

Cor term ,1672E+06 .9202E+04 .3511E+04 .0000E+00 .1608E+02 ,4310E+04
Error S8 ,1886E+04 ,2227E+04 ,2476E+03 ,000DE+00 ,000DE+00 ,1955E+03
Par. S8 «1691E4+06 .1143E+05 ,3758E+04 ,0000E+00 ,1B0BE+02 ,4506E+04
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SUMMER 1984,

SAN JUAN RIVER
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Tabte B85, The number of rainbow end brook trout observed in the San Juan
River during a constant flow of 800 cfs in summer, 1884 for fish
velocity during stationary swimming,

Fish Vel. Rainbow Brook
{cm/sec) <14 cm 15-27 cm  Adult <14 cm 15~-27 cm  Adult
0 0 8 20 0 0 0
8 0 186 60 1] i} 1}
12 0 az 129 0 1] 0
18 o 3g8 125 0 0 0
24 0 15 31 0 0 0
30 1} 3 32 0 0 0
36 o 0 7 0 0 1}
42 0 14 24 0 0 0
48 0 0 2 0 0 0
54 0 0 0 0 0 0
60 0 0 0 0 0 0
66 0 0 0 0 0 0
72 0 0 0 0 0 0
>78 0 o 0 0 0 0
Number 0 132 430 0 0 0
Mean 0.00 18.45 18.54 0.00 0.00 0.00
Variance 0.0 108.3 94,2 0.0 0.0 0.0
Par, sum 0.0 2435.4 7970.5 0.0 0.0 0.0

Cor term .0000E+00 .4493E+05 .1477E+06 .0000E+00 .0OOOE+00 .0OOCE+0D
Error 8 ,0000E+00 .1418E+05 ,4041E+05 .O0COE+00 .OODOE+00 .O0OCE+00
Par, SS .0000E+00 .58911E+D5 ,1882E+06 .0DOCE+00 .OOOOE+00 .OOOCE+00
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Teble 86, The number of rainbow and brook trout observed in the Sen Juan
River during @ constant flow of B0O cfs in summer, 1984 for mean
velocity during stationary swimming,

Mean Vel. Rainbow Brook
{cm/sec) <14 cm 15-27 cm  Adult <14 cm 15-27 cm  Adult
0 0 8 20 0 0 0
6 0 28 78 0 0 0
12 0 41 106 0 0 0
18 0 23 107 0 0 0
24 0 0 15 0 0 0
30 0 186 50 0 o 0
36 0 2 21 0 0 0
42 o 14 3 0 0 0
48 o 0 4 0 0 0
54 0 D 0 0 0 0
60 0 0 0 0 0 0
66 0 o o 0 0 o
72 0 0 0 0 0 0
78 0 0 0 0 0 0
84 0 0 0 0 0 0
80 0 0 0 0 0 0
86 0 0 0 0 0 0
102 0 0 0 0 0 0
108 0 0 0 0 0 0
114 0 0 0 0 0 0
120 0 0 0 0 o 0
126 1] 1} 0 0 0 0
132 0 0 0 0 0 0
138 0 0 0 0 0 0
144 0 0 0 0 0 0
150 0 0 0 0 0 0
156 1] 0 o 0 o o
162 0 0 0 0 0 0
>168 0 0 0 0 0 0
Number 0 132 430 0 0 ]
Mean 0.00 18.96 20.12 0.00 0.00 0.00
Variance 0.0 139.6 130.6 0.0 0.0 0.0
Par. sum 0.0 2502.4 8653.3 0.0 0.0 0.0

Cor term ,0000E+00 .4744E+05 .1741E+068 .0000E+0C .OOOOE+OC ,O00OE+00
Error S§ ,0000E+00 .16828E+05 ,5603E+05 .OOCOE+00 .OOOOE+00 .OOOOE+0C
Par. SS .0000E+00 .6573E+05 ,2302€+08 .000OE+00 .OOCOE+0C .OOOOE+00




Table 87.

Fish depth
(cm)

10
25
50
75
100
180
200
250
300
400
500
600
700
800
900
>800

Number
Mean
Variance

Par. sum
Cor term
Error SS
Par, 5§
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The number of rainbow and brook trout observed in the San Juan
River during a constent flow of 800 cfs in summer, 1984 for fish
depth during stationary swimming.

<14 cm

000000000 0ODO0O0O0DO0ODODO0OO

0.0
.000CE+00
«0000E+00
«0000E+00

Rainbow
15-27 cm  Adult
1 7
2 3z
12 123
1] 5
82 181
35 80
0 1]
1] 0
0 0
0 0
0 1]
0 0
1] 1]
] 0
0 1]
0 0
132 433
88.1 72.6
531.1 1172.7
11630.0 31420.0
.1026E+07 .2280E+07
.69586+05 .5066E+06
«1084E+07 ,2787E+07

<14 cm

OO0 O0O0DO0OO0ODO0ODO0DO0OO0O0DO000O0O

0.0
0.0

0.0
«0000E+00
«0000E+Q0
+0000E+00

Brook

15-27 cm  Adutt

0 0

1] 0

1] 0

0 0

0 0

1] 0

0 0

0 0

1] 1]

0 ]

0 0

0 0

0 (1]

1] 0

0 0

0 0

0 0

0.0 0.0

0.0 0.0

0.0 0.0
.0000E+00 .000O0E+00
.0000E+00 .000CE+00
.0000E+00 ,0000E+00
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Table 88. The number of rainbow and broock trout observed in the San Juan
River during @ constant flow of 800 cfs in summer, 1984 for
water depth during stationary swimming,

Water depth Rainbow Brook
{cm) <14 cm 15-27 cm  Adult <14 cm 15-27 cm  Adult
&0 0 0 0 0 0 0
100 0 4 55 0 0 (]
150 0 48 122 0 0 0
200 0 3as 66 1] 0 1]
250 1] 1 24 1] 0 0
300 1] 34 95 0 0 I}
350 1] 1 45 0 1] 0
400 1] 5 26 0 0 0
450 1] 0 0 1] 0] 0
500 0 0 0 1] 0 0
550 0 0 0 0 0 0
600 1] 0 0 0 0 0
650 0 0 0 0 0 0
700 0 0 0 0 0 0
750 0 0 0 0 0 0
800 0 0 0 0 0 o
850 0 1] 0 ] 0 0
900 0 0 0 0 0 0
950 0 0 1] 0 0 0
1000 1] 0 0 0 0 0
1050 (1] 0 0 0 0 0
1100 0 0 0 ] 0 0
1150 0 0 0 o 0 0
1200 0 0 1] 0 0 g
>1200 0 0 1] 0 0 0
Number . 0 132 433 0 0 1]
Mean 0.0 194.7 207.3 0.0 0.0 0.0
Variance 0.0 5312.0 8185.3 0.0 0.0 0.0
Par, sum 0.0 25705.0 89745.0 0.0 0.0 0.0

Cor term ,000CE+00 .5006E+07 .1860E+08 ,0000E+00 .000OE+00 .OOOCE+00
Error S8 ,0000E+00 .6958E+06 ,3536E+07 .OO0OE+00 .OOOOE+00 .OOQOE+0D
Par, S8 .000CE+00 .5702E+07 .2214E+08 .0000E+00 .OOOCE+00 .OOOOE+0O
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Table 88. The number of rainbow and brook trout observed in the San Juen
River during a constant flow of 800 cfs in summer, 1984 for
substrate during stationary swimming,

Substrate Rainbow Brook
type <14 cm 15-27 cm Adult <14 cm 15-27 cm Adult

N % N % N % N % N % N %

Rock

230 cm

barren g 0 18 13 20 8 0 © 0 0 0 0
ptant covered 0 0 0 O 0 O 0 0 0 O 0 O
Rubble

8-30 cm

barren o o 15 1 388 8 0 0 0 0 c o
plant covered 0 O 11 8 138 31 0 O 0 0 0 O
Gravel

«3~8 cm

barren 0 O 73 55 154 35 o 0 0 © o O
plant covered 0 O %5 1 44 9 0 O 0 ©O c O
Silt

<0.3 cm

barren 0 0o 0 O 4 0 0 O 0 0O 0 0o
plant covered 0 0 0 o 30 8 0 O 0 o 0 0
Other

barren 0 o 0 O 0o 0 0 0O 0 o0 0 O
pltant covered 0 0 0 O 0 0 0 O 0 0 0 0

Total s} 132 433 0 0 0




Table 90.

Distance
{cm)

10
25
50
75
100
160
200
250
300
400
500
600
700
800
900
>9800

Number
Mean
Variance

Par, sum
Cor term
Error SS
Par, S8
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The number of rainbow and brook trout observed in the Sen Juan
River during a constant flow of 800 cfs in summar, 1984 for
thigmotactic surface distance during stationary swimming,

<14 cm

OO0 000D O0DO0OO0O0ODO0ODODOODO OO

0.0
»0000E+00
«000CE+00
.0000E+00

Rainbow

15-27 cm  Adult

1 19

2 48

12 101

o 4

82 181

35 80

0 0

0 g

0 0

0 0

0 0

0 0

0 o

1] 0

0 0

0 0

132 433

88.0 71.3
547.3 1288.9
11610.0 30880.0
«1021E+07 .2204E+07
«7170E+05 ,5568E+06
.1093E+07 ,2761E+07

<14 cm

[= I =~ B = B = B = I = B o= B« O = Y = QY = QY = T o= QY = B = I = ]

0.0
«0000E+00
«0000E+00
«0000E+00

Brook
1527 cm  Adult
0 0
0 0
1] 0
0 0
0 (]
] 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
o 0
o 0
0 0
0 0
0.0 0.0
0.0 0.0
0.0 0.0
.0000E+00 ,0000E+00
.0000E+00 .0000E+00
.0000E+0C .0COCE+0D
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Table 91. The number of rainbow and brook trout observed in the San Juan
River during @ constant flow of B0O cfs in summer, 1984 for
light reaching them during stationary swimming.

Percent of Rainbow Brook
full tight <14 cm 15~27 cm Adult <14 cm 15-27 cm  Adult
<.01 0 o 0 0 0 0
«05 0 0 g 1] 0 0
o1 0 0 0 0 0 0
o5 0 0 0 0 0 0
1 0 0 0 0 0 1]
2 1] 0 0 0 0 1]
3 0 0 0 0 0 0
4 0 0 0 0 1] 0
5 0 0 0 0 0 1]
6 0 0 3 0 0 0
7 0 0 0 o 0 0
8 1] 0 0 0 0 1]
9 (1] 0 0 0 1] 0
10 0 0 0 0 0 1]
20 0 23 a (1] 0 0
30 0 20 74 0 1] 0
a0 0 o 24 0 0 0
50 0 0 0 0 0 1]
60 0 0 2 0 0 0
70 0 0 0 1] 0 0
80 0 0 0 1] (] 0
a0 0 0 0 1] 0 0
100 0 0 0 0 0 1]
Number 0 43 141 0 0 0
Mean 0.0 20.7 24.0 0.0 0.0 0.0
Variance 0.0 48,2 73.2 0.0 0.0 0.0
Par, sum 0.0 880.7 3390.4 0.0 0.0 0.0

Cor term .0ODOE+00 .1B45E+05 .B152E+05 ,0000E+00 .OOOOE+00 .0OOCE+OO
Error S8 .DOOCE+00 .1939E+04 ,1025E+05 ,0000E+00 .O0OCE+DO0 .0OOOE+OD
Par, S8 .000DE+00 .2039E+05 ,8177E+06 ,0000E+00 .000OE+00 .OOOOE+00
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Tabte 92, The number of rainbow and brook trout observed in the San Juan
River during & constant flow of 800 cfs in summer, 1984 for fish
velocity during random swimming.

Fish Vel, Rainbow Brook
(cm/s8C) <14 cm 15-27 cm  Adult <14 cm 15-27 e Adult
] 21 40 24 o o 0
6 37 5 a7 0 0 0
12 0 0 7 0 0’ 0
18 o 8 1 ] o o
24 0 6 14 0 0 0
30 o o o o 1] (1]
36 0 0 0 0 0 0
42 0 1] 0 0 0 0
48 0 0 0 0 0 0
54 0 0 0 0 o 0
60 0 0 0 0 0 ]
66 0 1] 0 0 0 0
72 D 0 0 0 0 0
>78 o 0 0 0 o 0
Numbe r 58 58 183 0 0 0
Mean 5.83 6.56 9.68 0.00 0.00 0.00
Variance 1.8 85.8 49,5 0.0 0.0 0.0
Par. sum 338.3 387.1 1481.3 0.0 0.0 0.0

Cor term  ,1974E+04 ,2540E+04 ,1434E+05 .0000E+00 .000OE+O0 .COCOE+OO
Error S§ ,6742E+03 ,4976E+04 ,7527E+04 .0000E+00 ,O000E+00 .OOCOE+00
Par, SS .2648E+04 ,7516E+04 ,2187E+05 .0000E+00 .DOOCE+0Q0 .OOOOE+00




106

Table 93. The number of rainbow and brook trout observed in the San Juan
River during a constant flow of B0O cfs in summer, 19684 for mean
velocity during random swimming,

Msan Vel,. Rainbow Brook
(cm/sec) <14 cm 15-27 cm  Adult <14 cm 15-27 cm  Adult
0 21 40 24 0 0 0
8 a7 5 97 0 0 0
12 0 0 7 0 1] 0
18 0 8 11 0 0 0
24 0 0 0 0 0 0
a0 0 0 0 0 0 0
36 0 0 0 0 0 0
42 0 8 14 0 0 0
48 0 0 0 0 0 0
54 0 0 (1] 0 0 0
60 0 0 0 0 0 0
66 0 0 0 0 0 0
72 0 0 g 0 0 0
78 0 0 0 0 0 0
84 0 0 0 0 0 0
20 (1] 0 0 0 0 0
96 0 0 0 0 0 0
102 0 0 0 0 0 0
108 0 0 0 0 1} 0
114 0 0 0 0 0 0
120 0 0 0 0 0 0
126 0 0 0 0 0 0
132 0 0 0 0 0 0
138 0 0 0 0 0 0
144 0 0 0 0 0 0
150 0 0 0 0 0 0
158 0 o 0 0 0 0
162 0 0 0 o 0 0
>168 0 0 0 0 0 0
Number 58 59 1863 0 0 0
Mean 5.83 8.42 11.49 0.00 0.00 0.00
Varience 11.8 195.8 137.9 0.0 0.0 0.0
Par., sum 338.3 498.8 1758.7 0.0 0.0 0.0

Cor term ,1974E+04 ,4184E+04 ,2022E+05 .00D0CE+00 .DOOCE+00 .OODOE+00
Error SS  .6742E+03 .113BE+05 .2087E+05 ,0000E+00 .OOOOE+00 .OOOOE+Q0
Par, SS .2648E+04 ,1554E+05 .4118E+05 ,O0O0E+00 .000OE+00 .OOOOE+O0
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Table 94. The number of rainbow and brook trout observed in the San Juan
River during @ constant flow of 800 cfs in summer, 1984 for fish
depth during random swimming,

Fish depth Rainbow Brook

(cm) <14 cm 15-27 cm  Adult <14 cm 15-27 em  Adult

10 1] 0 1 0 0 0

25 21 12 1] 0 0 0

50 25 5 37 0 0 0

75 0 0 0 0 1] 0
100 12 23 88 0 0 0
150 o 0 0 0 0 0
200 0 0 1] 0 0 0
250 0 19 26 0 0 ]
300 0 0 1] g ] 0
400 0 0 1] 0 0 0
500 0 0 0 0 0 0
600 0 0 0 0 1] 0
700 0 0 0 0 (] 1]
800 0 0 0 0 0 1]
800 0 0 0 0 0 o
>800 0 1] 0 0 0 0

Number 58 59 153 (1] 0 0

Mean 48,1 114.2 103.8 8.0 0.0 0.0

Variance 589.2 6267 .1 3348.8 0.0 0.0 0.0

Par. sum 2675.0 6740.0 15875.0 0.0 0.0 0.0

Cor term ,1234E+08 ,7700E+06 ,1647E+07 .0000E+00 ,.000CE+00 .000OE+0Q

Error 88§ ,3415E+05 .3635E+108 ,5082E+06 .0000E+00 .00COE+00 .00COE+00

Par, SS «.1575E+06 ,1133E+07 .2156E+07 .000OE+00 .OOOOE+00 .OOOCE-+0O
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Table 85, The number of rainbow and brook trout observed in the San Juan
River during a constant flow of 800 cfs in summer, 1884 for
water depth during random swimming,

Water depth Rainbow Brook
{cm) <14 cm 156-27 cm  Adult <14 cm 15-27 cm  Adult
50 8 6 0 0 (U] 1]
100 49 8 3 0 0 0
150 0 5 34 0 0 0
200 0 15 45 0 0 (]
250 0 0 0 0 0 0
300 0 21 57 0 0 0
350 o 0 0 o 0 0
400 o 6 14 o 0 0
450 0 0 0 0 0 o
500 1} 0 4] 0 0 0
550 0 0 0 0 1] 0
600 o 0 o 0 0 0
650 0 0 0 0 0 0
700 0 0 0 0 0 0
750 0 0 0 0 0 0
800 0 0 0 o o 0
850 0 o 0 0 0 0
800 0 0 1} 0 0 o
850 0 0 0 1] 0 g
1000 0 0 1} o 0 0
1050 0 0 1] 0 0 0
1100 0 o o o o ]
1150 0 0 0 0 o 0
1200 0 0 0 0 0 0
>1200 0 0 0 0 0 0
Number 68 59 1538 1] 0 0
Mean 72.8 204.4 228.2 0.0 0.0 0.0
variance 205,.3 10162.7 8377.5 0.0 0.0 0.0
Par. sum 4222,0 12080.0 34810.0 0.0 0.0 0.0

Cor term ,3073E+08 .2465E+07 ,7965E+07 .OOO0E+00 .OOOOE+00 ,OCOOE+00
Error S8 ,1170E4+05 .58B9E+0B ,.9694E+06 .DODOE+00 .OOOOE+00 .DOOOE+OO
Par, S8 .3190E+06 ,3054E+07 .B935E+07 .0000E+00 .OOOOE+D0 .OODCE+0D
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Table 96. The number of rainbow and brook trout obesrved in the San Juan
River during a constant flow of 800 cfs in summer, 1984 for
substrate during random swimming,

Substrate Rainbow Brook
type <14 cm 15-27 em  Adult <14 cm 15-27 cm Adult

N % N % N % N % N % N %

Rock

>30 cm

barren 12 20 1 C 0 0 0 0 0 0 O
plant covered 0 O 32 54 71 46 0 0 0 O 0o 0
Rubble

8-30 cm

barren c 0 0 o 0 © 0 O 0 O 0 O
plent covered 0 0 14 28 52 33 0 0 0 O 0 O
Gravel

«3-8 cm

barren 0 0 0 © 0 0 0 0 0 O 0 O
plant covered 0 o0 0 O 7 4 0 0 o 0O 0 O
Silt

<0.3 cm

barren 46 79 6 10 1 0 0 O 0 o 0 o
plant covered 0 0 7 1" 22 14 0 O 0 0O 0 ©
Other

barren o o 0 O 0 0 0 O 0 O 0 ©
plant covered 0 ©O 0 o c ¢ 0 O g 0 0 O

Total 58 58 153 0 0 0




Table 97.

Distance
(cm)

10
25
50
75
100
150
200
250
300
400
500
600
700
800
900
>9800

Number
Mean
Variance

Par. sum
Cor term
Error SS
Par. SS
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The number of rainbow and brook trout observed in the San Juan
River during a constant flow of 800 cfs in summer, 1984 for
thigmotactic surface distance during random swimming.

<14 cm

& o

-l

0O0O000O0OO0D0DO0CO0OO0OMNMOO

58
33.2
721.7

1925.0
+8389E+05
«4113E+05
« 1050E+06

Rainbow
15-27 cm  Adult
6 3
6 0
5 35
15 ]
8 80
0 0
0 0
19 26
0 0
0 0
0 0
0 0
0 0
0 0
0 0
4] 0
59 153
105.6 101.8
6850.,1 3473.8
6230,0 15545.0
.8578E+06 ,157SE+07
«3973€+06 ,52B0E+06
«1055E+07 ,2107E+07

<14 cm

[ = I — I e I - T = I — I T = B = QO = I = = D o Y = T = i = |

0.0
+0000E+00
«0000E+00
«0C00E+00

Brook
15-27 cm  Adult
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
1] 0
0 1]
0 0
0 0
0 o
0 0
0 0
0 0
0.0 0.0
0.0 0.0
0.0 0.0
.0000E+00 ,0000E+00
.0000E+00 .0DCOOE+00
.0000E+00 .000OCE+CO0




Table 88, The number of rainbow and brook trout observed in the San Juan
River during 8 constant flow of 800 cfs in summer, 1984 for
Light reaching them during random swimming.

Percent of Rainbow Brook
full light <14 cm 15-27 cm  Adult <14 cm 15-27 cm  Adult
<.01 0 0 0 0 0 1]
«05 0 0 0 0 0 o
o1 0 1] 0 0 0 0
5 1] o 0 0 0 0
1 0 0 0 0 0 0
2 0 0 0 0 0 0
3 1] 0 0 0 0 0
4 0 0 0 0 0 0
5 0 (U] o 0 0 0
6 o 1] 0 0 0 0
7 0 0 0 0 0 0
8 25 0 o 0 0 0
9 0 0 0 0 0 0
10 0 0 4] 0 0 0
20 0 0 0 0 0 0
30 0 8 11 1] 0 0
40 0 0 o 0 0 0
50 0 (1] 0 0 0 0
60 0 0 0 0 0 0
70 12 0 0 (1] 0 0
80 0 0 0 0 0 ]
80 0 0 0 0 0 0
100 0 0 0 0 0 0
Number 37 8 11 0 0 0
Mean 25.8 24,8 24,8 0.0 0.0 0.0
Variance 750.9 0.0 0.0 0.0 0.0 0.0
Par, sum 958.8 197.2 271.1 0.0 0.0 0.0

Cor term ,2485E+05 .4861E+04 .8684E+04 .0000E+00 ,DO0OOE+00 .OOOCE+00
Error 8§ ,2703E+05 .O0DOOE+00 .4883E-03 ,0000E+00 ,0000E+00 .0OODE+00
Par. S8 .5188E+05 ,4881E+04 ,66B4E+04 ,0000E+00 .0OOOE+00 .00OOE+0O






