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OVERVIEW

This Appendix accompanies the Final Report submitted by BIO/WEST, Inc. to Bureau of
Reclamation for Contract No. 0-CS-40-09110. The Final Report is entitled Life History and Ecology
of the Humpback Chub (Gila cypha) in the Colorado River, Grand Canyon, Arizona. This Appendix
contains tables and figures submitted by various biologists on the project during report development,
and so they may vary in format. Tables and figures that were too numerous or cumbersome to
include in the Final Report are provided in this Appendix. The reader is referred to the Final Report
for complete analyses and presentation of this information. Also, six supplements to the Final Report
are available, including a Data Collection Plan, Evaluation of Sampling Design, Photographic Record
of Humpback Chub, Grand Canyon Fisheries Integrated Database, Development of a Population
Model for Humpback Chub in Grand Canyon, and a Flow Routing Model. Copies of these reports
can be obtained from BIO/WEST in Logan, Utah, or Glen Canyon Environmental Studies in Flagstaff,
Arizona.
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Table D-1. Water quality instruments used by BIO/WEST in the mainstem Colorado River by river mile and tributary and
by month for 1991, 1992, and 1993. DS2 = DataSonde 2; SV2m = Surveyor 2, manually recorded; SV2L = Surveyor 2
electronically recorded; SV3m = Surveyor 3 (manually recorded); SV3L = Surveyor 3 electronically recorded; T =
turbidity in NTU’s . Tributaries: NK = Nankoweep, LC = Little Colorado River; CL - Clear Creek; BA = Bright Angel; CR
= Crystal Creek; SH = Shinumo Creek; ST = Stone Creek; TP = Tapeats Creek, DC = Deer Creek; KN = Kanab Creek;

HV = Havasu Creek.

Months
River Mile Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
Year 1991

295 Sv2m
55.5 Ds2

Sv2m
57.3 DS2
58.3 DSs2
58.4 DS2
58.6 DS2
58.8 DS2
61.2 sv2m DS2 DS2 D$2 Ds2 DSs2 DS2
61.3 DS2 DS2 Sv2m
61.6 DS2
64.5 DS2 DS2

T

64.7 DS2
65.2 DS2
65.4 DS2
68.0 DSs2
69.5 sSv2m
75.9 Ds2
81.1 sva2m Sv2m
83.8 DS2
85.3 DS2
87.1 DS2 Sv2m
87.4 DS2
98.0 Sv2m
108.3 Sv2m DS2 DS2 DS2 svam
108.4 DS2
1121 DSs2




Table D-1 continued

River Mile

Months

Jan

Feb

Mar

Apr

May

Jun

Jul Aug Sep

Oct

Nov

119.1
119.6
120.0
126.1
126.2
131.8
133.5
133.7
136.3
137.4
143.4
145.2
185.7
156.5
160.1
164.8
168.1
177.7
179.5
182.4
184.6
188.0
190.3
198.5
204.3
208.8
214.1
216.0
2199
222.0
247
NK 52.2

Sv2m

SV2m

SvV2m

sv2m

Sv2m

sv2m

DSs2

Ds2

Ds2

Ds2

bs2

DS2

DS2
DS2

DSs2

Ds2

DS2

DSs2

Ds2
DS2

Ds2

DSs2
sv2m

Sv2m

SV2m
DS2

DS2
DSs2

DS2

DS2

DSs2

DSs2
DS2

DSs2
Ds2
Ds2

Ds2
DSs2

svam

Sv2m

sv2m

sv2m




Table D-1 continued
Months
River Mile
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
LC 61.3 Sv2m DSs2 Sv2m DS2 DS2 DSs2 DS2 DSs2 DSs2
CL 84.1 DS2
BA 87.7 Sv2m
SH 108.6 Sv2m DS2 DS2 DS2 sv2m
ST 131.7 Sv2m
TP 133.7 Sv2m Sv2m DS2 sv2m
DC 136.3 Sv2m Sv2m DS2
KN 143.5 Sv2m svam DS2 DS2 Sv2m
HV 156.7 Sv2m Sv2m DSs2 DS2 Sv2m
179.2 DS2 Lava
Springs
Year 1992
30.0 DS2
SvaL
30.2 DSs2
SvaL
55.9 DS2
SvaL
56.1 SvV2m
58.3 DS2 DS2 DS2 SvaL DS2 sv2m
SsvaL T
T
58.9 DS2 DS2
SvaL SvaL
T
60.8 DS2
61.1 DS2 DS2 DS2 DS2
SvaL SvaL SvaL SvaL
T T
61.2 DS2 sv2m DSs2
T T T
61.3 DS2 SvaL DS2
64.6 DS2 SvaL
T
65.4 DS2 DS2 DS2 Sva2m
SvaL svaL SvaL
T T




Table D-1 continued

Months
River Mile
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov ]
68.3 DS2 SV2rrl
SvaL
715 DSs2
SV2L|
75.2 DSs2
75.7 DS2 I
84.0 DSs2
svaL
T i
87.1 DS2 DS2 DS2 DS2
SvaL SvaL svaL
T i
91.0 DSs2
98.0 DS2
svaL l
108.3 DS2 Ds2
svaL ;
T i
108.4 svaL DS2 DS2
svaL SV2L.
115.6 DS2
118.8 DSs2
svaL l
118.9 DS2
1191 DSs2 .
126.2 Ds2 DS2
svaL
127.4 DS2 l
svaL
T
127.7 DSs2 '
133.1 DS2
svaL
T |
133.6 DS2 DS2 DS2
SvaL svaL Sv2 :
T
136.3 DS2
svaL




' Table D-1 continued
' Months
River Mile
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
' 143.4 DS2 DS2 DS2
SvaL SvaL
T
l 145.2 DS2
155.7 DS2 DS2
SvaL SvaL
' 1566.5 DS2
SvaL
T
l 158.6 DS2
166.6 DS2
l svaL
168.1 DS2
174.2 DS2
| -
177.8 DS2
SvaL
l 179.9 DS2
svaL
T
l 182.4 DSs2
SvaL
l 184.6 DS2
190.3 DS2
SvaL
I T
196.5 DS2
SvaL
I 198.5 DS2
203.0 DS2
l T
208.8 DS2
SvaL
l T
' 2141 DS2 DS2 DS2 DS2
SvaL SvaL SvaL
l T
219.8 DS2 DS2
SvaL svaL
I T



Table D-1 continued

- am =m

Months
River Mile
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
222.0 DS2
SvaL
T
2223 DS2
2247 DS2
SvaL

LC 61.3 DSs2 DS2 DS2 DS2 DS2 DS2 DS2 DS2 DS2 DS2 DS2
CL 84.1 DSs2

SvaL
BA 87.7 SvaL DS2

SvaL
CR 98.1 DS2
SH 108.6 DS2 SvaL DS2

SvaL
TP 133.7 SvaL DS2

SvaL
DC 136.3 SvaL DS2

SvaL
KN SvaL DSs2

SvaL
HV SvaL DS2

SvaL
RM 30 Sv2m
RM 127 Sv2m

Year 1993
2.7 DS2

T
5.0 DSs2
T
1.1 Sv2m Sv2m
T T
13.0 DS2
T
16.7 SvaL
T
19.0 DS2
T




Table D-1 continued

Months

River Mile
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

205 svam

30.0 DS2

30.2 svaL DS2

30.5 svam  DS2 DS2 svaL

315 sv2m

437 DS2

51.5 svaL

51.8 svaL

58.3 svam svam DS2 DS2 Sv2L svam  DS2

61.1 DS2 DS2

61.2 svam  sv2L  svem DS2 svaL DS2

61.3 DS2 DS2

62.8 svam

63.0 ‘ DS2

65.4 svam Ssvam DS2 DS2  DS2  DS2 Sv2L svam  DS2
T T T T T T T T T

67.8 DS2

68.0 DS2 DS2

68.3 SVa2L  svam

71.0 DS2 DSs2

712 , Ssv3

—
—
_'
—
-
e |
_.‘



Table D-1 continued

i
1
1

River Mile

752
75.7

87.1

91.15

93.4 svaL

108.3

108.4 svaL

119.3

119.5

119.8 SvaL

126.2

126.3

126.4

127.6

137.1 SvaL

143.4

155.6

SvaL

DS2

DSs2

Ds2 DS2
T T

DS2

DS2

Ds2v2?*
T

Ds2*
T

DSs2

Ds2
T

Ds2®
T

Ds2?
T

Ds2

DS2
T

sv3

Sv3

Sv3

Sv3

Sv3

Ds2
Sv3

DSs2
Sv3

DS2
Sv3

DSs2
Sv3

DSs2
Sv3

DS2
Sv3

-+ @
N

(2}
<
(X

Sv3

_'

2]
H4<
W

12}
<
w




Table D-1 continued

Months
River Mile
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
156.4 DS2
Sv3
T
156.5 ps2®
T
164.9 SvaL
T
172.8 DS2
Sv3
T
174.2 Sv3
T
184.6 Ds2®
T
219.9 ps2®
T
224.0 SVv3
T
LC 613 DS2 DS2 DS2 DS2 DS2 DS2 DS2 DSs2
CL 841 DS2
BA 87.7 Ds2 DS2 DSs2 DSs2
SH 108.6 Svam DS2 DS2 DS2 Ds2
KN 143.5 DS2 Ds2 DS2 DS2
HV 156.7 DS2 DS2 DS2
RM 126.7 SV3m
RM 183 MAN.
Temps

“possible manually external data
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Table E-1. Description of fish sample gear and numbers of humpback chub captured in the Colorado River In Grand
Canyon, October 1990 - November 1993.

Sample Gear Total No. Total Gross CPE
Code-Description Samples Effort Number of Chub* (no/hrs)®
Y J A T
Gill Nets (Hours) (#/100 /100 hr)
GP - 100'x6'x1.5" gill net 1,321 2,751 0] 1 143 144 52
GM - 100'x6'x2" gill net 932 1,945 0 0 65 65 33
GX - Experimental gill net, 100’ 509 1,061 0 45 51 96 9.0
GZ - Experimental gill net, 60’ 30 59 0 0 0 0 0
Trammel Nets
TL - 75'x6'x1.5"x12" trammel net 3,235 6,774 0 2 586 588 11.6
TK - 75'x6'x1"x12" trammel net 3,229 6,734 0 33 553 586 11.6
TM - 50'x6'x1"'x12" trammel net 747 1,550 0 12 107 119 15.4
TN - 50'x6'x1.5"x12" trammel net 767 1,599 0] 0 119 119 14.9
TW - 75'x6'x0.5"'x10" trammel net 22 43 0 0 0 0 0
TY - Floating TK 6 11 0 0] 3 3 36.0
TZ - Floating TL 3 5 0 0 1 1 25.6
Hoop Nets (#/100 hr)
HL - Large hoop net (4'x16'x1") 63 910 1 1 2 4 0.4
HM - Medium hoop net (3'x13'x1") 17 270 0 0 0] 0 0
HS - Small hoop net (2'x10'x'2") 86 1,369 0 0 2 2 0.1
Minnow Traps
MT - Commercial minnow trap 4,562 85,111 629 298 0 927 1.1
Electrofishing (#/10 hr)
EL - 220V DC 2,886 784 1,272 767 138 2177 27.8
Seines (m?) (#/100m?)°
SA - 10'x3'x1/8" seine 113 15,672 90 51 0 141 09
SB - 30'x4'x1/4" seine 83 10,562 135 42 2 179 1.7
SG - 30'x5'x0.25" seine 328 59,057 705 351 9 1,065 1.8
GF - Floated gill net 6 1,350 0 0 2 2 0.1
TF - Floated trammel net 2 22,500 0 0 0 0 0
Misc. qualitative seine hauls 83 - 33 35 5 73 -
Angling®
AN - standard gear 2 - 0 0 2 2 -
AL - standard gear, lures 4 - 0 0 1 1 -
Total 19,036 - 285 1638 1,791 6,294

Y = young-of-the-year, J = juvenile, A = adult, T = total.

®Gross catch-per-effort (CPE computed from total hour areas; all nets adjusted to 100 feet.)
°Seining CPE’s exclude qualitative seine hauls.

“no effort recorded



Table E-2. Description of fish sample gear and numbers of humpback chub captured in the Colorado River in

Grand Canyon, 1990.

Sampie Gear Total No. Total Number of Chub* Gross CPE
Code-Description Samples  Effort (no/hrs)®
J A T
Gill Nets (Hours) (#/100 ft/100 hr)
GP - 100'x6'x1.5" gill net 82 194.9 0 28 28 144
GM - 100'x6'x2" gill net 74 176.0 0 3 3 1.7
GX - Experimental gill net, 100’ 23 55.4 0 1 1 1.8
Trammel Nets
TL - 75'x6'x1.5"x12" trammel net 104 249.8 0 31 31 16.5
TK - 75'x6'x1"x12" trammel net 99 232.6 0 26 26 14.9
Hoop Nets (#/100 hr)
HL - Large hoop net (4'x16'x1") 10 130.4 0 0 0 0
HS - Small hoop net (2'x10'x%2") 4 61.7 0 0 0 0
Electrofishing (#/10 hr)
EL - 220-v DC 50 14.8 3 3 9 4.1
TOTAL 446 3 92 95

®Y = young-of-the-year, J = juvenile, A = adult, T = total.

®Gross catch-per-effort (CPE computed from total hour areas; all nets adjusted to 100 feet.)




Table E-3. Description of fish sample gear and numbers of humpback chub captured in the Colorado River in

Grand Canyon, 1991,

Sample Gear Total No. Total Number of Chub* Gross CPE
Code-Description Samples  Effort (no/hrs)®
Y J A T
Gill Nets (Hours) (#/100 ft/100 hr)
GP - 100'x6'x1.5" gill net 641 1,304.4 0 1 74 75 57
GM - 100'x6'x2" gill net 430 876.0 0 0 21 21 2.4
GX - Experimental gill net, 100’ 287 587.5 0 7 33 40 6.8
GZ - Experimental gill net, 60’ 30 58.6 0 0 0 0 0
Trammel Nets
TL - 75'x6'x1.5"'x12" trammel net 1,285 2,637.9 0 0 241 241 12.2
TK - 75'x6'x1"x12" trammel net 1,191 2,435.2 0 7 101 108 5.9
Hoop Nets (#/100 hr)
HL - Large hoop net (4'x16'x1") 26 337.0 0 0 2 2 0.6
HM - Medium hoop net (3'x13'x1") 16 245.9 0 0 0 0 0
HS - Small hoop net (2'x10'x'%") 40 513.6 0 0 2 2 0.4
Minnow Traps
MT - Commercial minnow trap 320 6,118.2 8 35 0 43 0.7
Electrofishing (#/10 hr)
EL - 220V DC 709 255.2 109 189 36 334 13.1
Seines (m? (#/100m?)°
SA - 10'x3'x1/8" seine 21 3,585.9 0 0 0 0 0
SB - 30'x4'x1/4" seine 1 120.0 0 0 0 0 0
TF - Floated trammel net 2 22,500.0 0 0 0 0 0
Misc. qualitative seine hauls 7 0 0 4 4
TOTAL 5,006 117 239 514 870

%Y = young-of-the-year, J = juvenile, A = adult, T = total.
®Gross catch-per-effort (CPE computed from total hour areas; all nets adjusted to 100 feet.)
°Seining CPE's exclude qualitative seine hauls.




Table E-4. Description of fish sample gear and numbers of humpback chub captured in the Colorado River in

Grand Canyon, 1992,

Sample Gear Total No. Total Number of Chub* Gross CPE
Code-Description Samples  Effort (no/hrs)®
Y J A T
Gill Nets (Hours) (#/100 /100 hr)
GP - 100'x6'x1.5" gill net 431 897.1 0 0 29 29 32
GM - 100'x6'x2" gill net 252 540.8 0 0 25 25 4.6
GX - Experimental gill net, 100’ 158 334.0 0 14 10 24 7.2
Trammel Nets
TL - 75'x6'x1.5'x12" trammel net 823 1,739.6 0 1 128 129 9.9
TK - 75'x6'x1"'x12" trammel net 763 1,5699.6 0 9 126 135 11.3
TM - 50'x6'x1"x12" trammel net 328 669.0 0 2 35 37 1.1
TN - 50'x6'x1.5"x12" trammel net 339 697.0 0 0 20 20 8.7
TW - 75'x6'x0.5'x10" trammel net 10 19.0 0 0 0 0 0
Hoop Nets (#/100 hr)
HL - Large hoop net (4'x16'x1") 15 3144 0 0 0 0 0
HM - Medium hoop net (3'x13'x1") 1 23.6 0 0 0 0 0
HS - Small hoop net (2'x10'x'"2") 19 347.8 0 0 0 0 0
Minnow Traps
MT - Commercial minnow trap 813 20,4816 29 48 0 77 0.4
Electrofishing (#/10 hr)
EL - 220-v DC 931 269.7 75 342 41 458 17.0
Seines (m? (#/100m?)°
SA - 10'x3'x1/8" seine 36 8,165.5 0 19 0 19 0.2
SB - 30'x4'x1/4" seine 2  3,159.0 0 34 2 36 1.1
SG - 30'x5'x0.25" seine 83 11,9755 16 58 0 74 0.6
GF - Floated gill net 6 1,350.0 0 0 2 2 0.2
Misc. qualitative seine hauls 25 0 0 0 0
Angling (Hours) (#/10 hr)
AN - standard gear 2 1.7 0 0 2 2 11.8
AL - standard gear, lures 4 0 0 1 1
TOTAL 5,031 120 527 421 1,068

*Y = young-of-the-year, J = juvenile, A = adult, T = total.

Gross catch-per-effort (CPE computed from total hour areas; all nets adjusted to 100 feet.)

“Seining CPE's exclude qualitative seine hauls.



Table E-5. Description of fish sample gear and numbers of humpback chub captured in the Colorado River in
Grand Canyon, 1993.

Sample Gear Total No. Total Number of Chub* Gross CPE
Code-Description Samples  Effort ‘ (no/hrs)®
Y J A T
Gill Nets (Hours) (#1100 /100 hr)
GP - 100'x6'x1.5" gill net 167 354.8 0 0 12 12 3.4
GM - 100'x6'x2" gill net 176 352.3 0 0 16 16 45
GX - Experimental gill net, 100’ 41 83.7 0 24 7 3 37.0

Trammel Nets

TL - 75'x6'x1.5"'x12" trammel net 1,022 2,146.5 0 1 186 187 11.6
TK - 75'x6'x1"'x12" trammel net 1,176 2,466.4 0 18 299 317 171
TM - 50'x6'x1"x12" trammel net 419 881.3 0 10 72 82 18.6
TN - 50'x6'x1.5"'x12" trammel net 428 802.4 0 0 99 99 219
TW - 75'x6'x0.5"x10" trammel net 12 242 0 0 0 0 0
TY - Floating TK 6 1.1 0 0 3 3 36.0
TZ - Floating TL 3 5.2 0 0 1 1 25.6
Hoop Nets (#/100 hr)
HL - Large hoop net (4'x16'x1") 12 258.8 1 1 0 2 08
HS - Small hoop net (2'x10'x"2") 23 4458 0 0 0 0 0
Minnow Traps
MT - Commercial minnow trap 3,428 53,950.5 610 198 0 808 1.5
Electrofishing (#/10 hr)
EL - 220V DC 1,193 244.0 1,101 218 57 1,376 56.4
Seines (m?) (#/100m?)°
SA - 10'x3'x1/8" seine 56 3,921.0 90 32 0 122 3.1
SB - 30'x4'x1/4" seine 59 7.282.5 135 8 0 143 2.0
SG - 30'x5'x0.25" seine 275 47,0815 689 293 9 991 21
Misc. qualitative seine hauls 51 58 11 0 69
TOTAL 8,547 2,684 814 761 4,259

%Y = young-of-the-year, J = juvenile, A = adult, T = total.
°Gross catch-per-effort (CPE computed from total hour areas; all nets adjusted to 100 feet.)
°Seining CPE's exclude qualitative seine hauls.
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Table E-35. Summary of non-native fish recaptures in the Colorado River in Grand Canyon, October 1990 -
November 1893, # denotes missing or indistinguigshable information. See Table 5-4 for description of species

codes.
Species Tag Type/Color Tag No. Capture Date  Cature RM TL WT
cpP Floy/Yellow 300469 901129 167.5 410 936
cpP Carlin/Yellow 866 910319 208.0 417 1268
CcpP Floy/Yellow 301096 920320 208.6 447 1021
CcpP Floy/# RBH#RH#H 920521 179.8 450 1077
RB A Floy/Yeliow 02780 910614 61.8 378 457
RB Floy/Green 27325 910713 58.4 451 794
RB Floy/Red P00496 910907 56.7 495 680
RB Floy/Green 027839 910907 56.7 406 425
RB Floy/Green 027846 910909 58.7 426 595
RB Floy/# 17914 920510 60.2 400 567
RB Nose Tag 930709 29 265 170
RB Nose Tag 930709 3.2 112 0
RB Nose Tag 930709 32 131 0
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Fig. E-5. Total electrofishing effort and arithmetic mean catch per unit effort of adult flannelmouth sucker in four study regions of the Colorado River
in Grand Canyon, 1990-93
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Fig. E-6. Total netting effort and arithmetic mean catch per unit effort (AMCPE) of adult bluehead sucker in four study regions of the Colorado River
_= Grand Canyon, 1990-93.
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Fig. E-8. Total netting effort and arithmetic mean catch per unit effort (AMCPE) of adult rainbow trout in four study regions of the Colorado River
in Grand Canyon, 1990-93.
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in the Colorado River in Grand Canyon, 1991-93. Total sample site is listed above each bar.
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Appendix F



Table F-1. Summary of humpback chub captured and new marks given by BIO/WEST, per trip, in the Colorado
River In Grand Canyon, October 1990 - November 1993,

Tags Fin Punch
Trip Age PIT Radio* Dorsal  Caudal Total
90-01 Aduit 33 10 - - 33
Juvenile - - - - -
YOY - - - - -
90-02 Adult 36 7 - - 36
Juvenile - - - - .
YOY - - . . .
1990 Total 69 17 - - 69
91-01 Adult 64 7 ] ; 64
Juvenile 2 - . - 2
YOY - - . -
9102 Adult 1 ; ) ] 1
Juvenile - - - - .
YOY - - . . .
91-03 Adult 86 7 . . 86
Juvenile 3 - - - 3
YOY - - - - -
91-04 Adutt 7 - - - 7
Juvenile - - - - -
YOY . - . . -
91-05 Adult 29 3 - - 29
Juvenile 1 - . - 1
YOY . . - - -
91-06 Adutt 2 4 - - 2
Juvenile 2 - - - 2
YOy - - - - -
91-07 Adult 54 4 . B 54
Juvenile 4 - - - 4
YOY - - . - -
91-08 Adutt - . - - -
Juvenile - - - - .
YOY - - - - -




Table F-1. continued

Tags Fin Punch
Trip Age PIT Radio* Dorsal  Caudal Total
91-09 Adult 66 6 - - 66
Juvenile 3 - - 5 8
YOY - . - 2 2
91-10 Aduit - - - B -
Juvenile - - - - -
YOY - - - - -
91-11 Aduit 21 5 - - 21
Juvenile - - - - -
YOY - - - - -
1991 Total 365 36 - 7 372
92-01 Adutt 12 5 - - 12
Juvenile 4 - - . 4
YOY - - - 4 4
92-02 Adult 4 - - - 4
Juvenile - - - - .
YOY - - - . -
92-03 Adutt 28 3 ; . 28
Juvenile 1 - - - 1
YOY - . . . -
92-04 Adutt 20 1 - - 20
Juvenile 1 - - . 1
YOY - - . . -
92-05 Adutt 33 2 - - 33
Juvenile 10 - - 10 20
YOY - - . . -
92-06 Adutt 20 3 - - 20
Juvenile - - - - -
YOY . - . R -
92-07 Adutt 56 4 - - 56
Juvenile 8 - - - 8

YOY




Table F-1. continued

Tags Fin Punch
Trip Age PIT Radio* Dorsal  Caudal Total
92-08 Adutt 3 . . . 3
Juvenile 5 - - - 5
YOY - . 3 . -
92-09 Adutt 18 4 - - 18
Juvenile 3 - - - 3
YOY - . . - -
92-10 Adult - - - - -
Juvenile - - - - -
YOY - - - - -
92-11 Adutt 18 - - - 18
Juvenile 9 - 13 - 22
YOY - - 16 - 16
1992 Total 253 22 29 14 206
93-01 Aduit 21 . 3 ] 21
Juvenile 5 - 36 4 45
YOY . . 86 8 94
93-02 Aduit 21 1 - - 21
Juvenile 3 - 14 - 17
YOY . - 15 . 15
93-03 Adult 21 2 - - 21
Juvenile 12 - 12 - 24
YOY - . 29 2 31
93-04 Adult 19 - - - 19
Juvenile 4 - 31 2 37
YOY . - 47 - 47
93-05 Adult 38 - - - 38
Juvenile 6 - 122 2 130
YOY . - - - .
93-06 Adutt 20 . - - 20
Juvenile 4 - 39 1 44
YOY - - . - -




Table F-1. continued

Tags Fin Punch
Trip Age PIT Radio* Dorsal  Caudal Total
93-07 Aduft 28 - - - 28
Juvenile 13 - 43 2 78
YOY - - 33 2 35
93-08 Adult 5 - - - 5
Juvenile 3 - 25 60 88
YOY - - 8 6 14
93-09 Adutt 31 - - - 31
Juvenile 17 - 147 103 267
YOY - - 32 29 61
93-10 Adutt 10 - - - 10
Juvenile 5 - 43 1 49
YOY - - 8 - 8
93-11 Adult 10 - - - 10
Juvenile - - - - .
YOY - - 1 - 1
1993 Total 296 3 771 242 1309
Grand Total 983 78 800 263 2046

*Radiotagged fish are a subset of PIT tagged fish.




Table F-2. Summary of humpback chub recaptures by BIO/WEST and other agencies (combined) per trip, In the Colorado River
in Grand Canyon, October 1990 - November 1993,

PIT Fin
Radio Carlin  Floy PIT Carlin/Floy
Tfip Age B/W Other Unknown* tagb Punch Cllp Tag Tag Scar Scar Total

90-01 Adutt - - 1 4 0 2 2 3 0 2 10
Juvenile - - - - . - . - - . .

YOY - - - - - - - . - - .

90-02  Adutlt 4 0 2 1 0 0 5 0 0 0 11
Juvenile - - - - . - - - - . :
YOY - - . - R - - - - . .

1990 Total 4 0 3 5 0 2 7 3 0 2 21

91-01 Adult 7 0 1 2 1 1 5 1 0 2 18
Juvenile - - - . - . - - . - .

YOY - - - - - . - - - - -

91-02  Adutt 1 0 1 0 0 0 0 0 0 0 2
Juvenile - - . . . - - - - . .

YOY - - - - N . - - - -

91-03  Adutt 18 - 2 3 - - 9 8 - 2 39
Juvenile - - - . - - - - - R -

YOY - - - - - - . - - . .

91-04  Adult - - - - . - . . . . .
Juvenile - - - . . R - . . . .

YOY - - - - - N . . . - -

91-05  Adult 1 2 1 1 - - - - - - 4
Juvenile - - - - . . 1 - - - 1

YOY - - - . - - - - - - .

91-06  Adult 3 1 2 2 - - 2 3 - 2 13
Juvenile - - - . . . . . . . .

YOY - - - - - - - - - - -

©91-07  Adutt 7 6 4 1 . - 5 4 - 1 27
Juvenile - - . - - . 1 - - - 1

YOY - . - - - . - - - - -

91-08  Adult - - - . . . . . . . .
Juvenile - - - . . . . . . . .

YOY - . - - - . - - - - -




Table F-2. continued

s:&h-

PIT Fin
Radio Carlin  Floy PIT Carlin/Floy
Trip Age B/W  Other  Unknown* tag" Punch Clip Tag Tag Scar Scar
91-09  Adutt 15 8 3 2 - - 3 1 1 3
Juvenile - - - - N . - - - -
YOY - - - . - - - - - N
91-10  Aduit - - - - - - . - - - '
Juvenile - - - . - - - - - - N
YOY - - - . - - - . N .
91-11 Adutt 9 9 2 1 - - 2 2 - -
Juvenile - - - - - - - - - N
YOY - - - - - - . . . -
1991 Total 61 26 16 12 1 1 28 19 1 24 163
92-01 Aduft 7 ) 1 2 - - 1 - - - 1:1—
Juvenile - 1 - R - . - - - - 1
YOY - . - - - . R - - . l_
92-02  Adutt - 2 1 - - . - - - - 3
Juvenile - - - - - - - - - - l
YOY - - - - . - R R - - -
9203  Adutt 4 7 3 . ; . 2 ; . ) ls
Juvenile - - - - - - - R - N -
YOY - - - - - - . . - - -
9204  Adutt 1 11 5 . . - 1 . - - ';
Juvenile - - 1 - - . . - - - 1
YOY - - - - - - - - - . l_
9205  Adult 6 12 1 ; . ; 1 . . . 20
Juvenile - 1 - . - 6 - - R . 7
YOY - . - . . . . - . . -
9206  Adutt 4 10 4 . . . . . . - ls
Juvenile - - - . . - . - . - -
YOY - - - - - - - . - - t—
9207  Adutt 19 16 8 1 . . - 2 - .
Juvenile - 1 . - - 3 - . . - 4
YOY . - . . . . . . . . '




Table F-2. continued
PIT Fin
Radio Carlin  Floy PIT Carlin/Floy
Trip  Age B/W  Other Unknown" ag> Punch Clp Tag Tag Scar Scar Total
9208  Adult . 1 ; ; . . ) ; . 1 2
Juvenile - 2 - - R - R . - - 2
YOY - - - - - - - - - - -
92-09  Adutt 1 13 4 1 ; . 1 . . . 29
Juvenile - 1 - - - 1 1 - - - 3
YOY - - - . . . - . . - .
92-10  Aduit - - - - - - - - N . -
Juvenile - - - - - - - - - -
YOY - - - - - - - - -
92-11  Adutt 11 22 6 . . . 2 . - . 41
Juvenile - 1 - - - - 1 - - - 2
YOY - - - - . . R - - - -
1992 Total 63 106 34 4 - 10 10 2 . 1 226
93-01  Adutt 15 68 4 . . . 1 2 . . %0
Juvenile - . - R 1 5 1 N . - 7
YOY - - . . . . . . . . .
93-02  Adult 10 38 7 - - - 1 - - 2 58
Juvenile - - - - . R R - - - -
YOY - - - . . . - - - - .
93-03  Adult 1 2 3 2 - - - - 1 - 37
Juvenile - 1 - - - . . - - - 1
YOY - - - - 1 . - . . 1
93-04  Adutt 10 14 2 ; ; . . . - . 26
Juvenile - - 1 - 1 2 - - - - 4
YOY - - . - 2 . - - s - 2
93-05  Adult 20 31 3 - . . . 1 . - 55
Juvenile - - 1 . 2 1 - - - - 4
YOY - - - - . . . - - - .
93-06  Adult 11 34 6 - . - - - - - 51
Juvenile - . .- . . . . . . - -
YOY . . . . . . . . . . .




Table F-2. continued

PIT Fin

Radio Carlin  Floy PIT Carlin/Filoy

Trip Age B/W  Other Unknown® tag® Punch Clip Tag Tag Scar Scar T
93-07  Aduit 12 48 5 - - - - - 1 -
Juvenile - 1 1 - - 1 - - - .
YOY - - . - - - - - - -
93-08  Adult 10 22 2 - . - 1 - . .
Juvenile - - - - - 1 - - - -
YOY - - - - . - . - . N
93-09  Adutt 34 17 4 - - - 1 - . -
Juvenile - - - - 4 . - - 1 -
YOY . - - - - - . N . - -
93-10  Adult 9 21 4 - - - - - - -
Juvenile - 1 - - - 2 - - - R
YOY - - - - 1 - - - - -
93-11  Adult 9 13 6 ; . . . - . 1
Juvenile - - - . - - - - . .
YOY - - - - - . - . . -
1993 Total 151 331 49 2 11 13 5 3 3 3
Grand Total 279 463 102 23 12 26 50 27 4 16

*PIT tags that do not match up with any agencies initial capture records.

®Radictagged fish are a subset of all tagged fish.
Total is sum of everything except radiotags

. OEE NN N BN NN N SN (W my | me o ey e s



Table F-3. Summary of captures and new marks given by BIO/WEST to flannelmouth sucker (FM), flannelmouth

variant (FV) and bluehead sucker (BH) per trip in the Colorado River in Grand Canyon, October 1990 - November
1993.

Total Catch | PIT Tags Given
Trip Fv FM BH FV FM BH Total
90-01 0 11 5 0 0 0 16
90-02 0 42 0 0 0 0 42
1990 Total 0 53 5 0 0 0 58
91-01 0 43 5 0 1 0 49
91-02 0 14 0 0 0 0 14
91-03 0 91 80 0 1 1 173
91-04 0 13 11 0 0 0 24
91-05 2 330 76 2 1 0 411
91-06 0 36 2 0 0 0 38
91-07 0 103 7 0 0 0 110
91-08 0 0 0 0 0 0 0
91-09 3 106 16 3 62 10 200
91-10 0 0 0 0 0 0 0
91-11 2 54 11 2 35 6 110
1991 Total 7 790 208 7 100 17 1,129
92-01 1 36 6 1 27 4 75
9202 0 7 1 0 3 1 12
92-03 ) 137 78 5 97 66 388
92-04 1 24 10 1 21 8 65
92-05 1 202 68 1 113 34 419
92-06 0 19 2 0 15 2 38
92-07 0 117 25 0 47 7 196
92-08 0 8 0 0 3 0 1
92-09 0 105 18 0 63 10 196
92-10 0 0 0 0 0 0 0
92-11 0 76 25 0 42 12 185
1992 Total 8 731 233 8 431 144 1,555
93-01 0 46 7 0 26 4 83
93-02 0 23 ) 0 14 3 45
93-03 0 50 154 0 35 100 339
93-04 0 69 13 0 46 4 132




Table F-3. continued

Total Catch PIT Tags Given
Trip Fv FM BH Fv FM BH Total
93-05 0 365 125 0 168 52 710
93-06 0 44 4 0 29 4 81
93-07 1 137 41 1 81 18 279
93-08 1 48 68 1 13 4 135
93-09 0 139 110 0 71 35 355
93-10 0 87 18 0 25 ) 135
93-11 0 77 24 0 32 4 137
1993 Total 2 1,085 569 2 540 233 2,431
Grand Total 17 2,659 1,015 17 1,071 394 5,173
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Table F-5. Summary of adult humpback chub (> 200 mm TL) captured and recaptured, October 1990-November

1993.
Month No. Captured (Ct) No. Recaptured (Rt) Sum Rt No. Marked
October 43 0 0 0
November 43 2 2 43
January 78 5 7 84
February 3 1 8 157
March 123 15 23 1589
April 7 0 23 267
May 26 1 24 274
June 35 4 28 299
July 71 7 35 330
September 91 15 50 394
November 45 8 58 470
January 26 8 66 507
February 6 0 66 525
March 43 4 70 531
April 38 3 73 570
May 43 6 79 605
June 38 4 83 642
July 66 14 97 676
August 6 0 97 728
September 36 10 107 734
November 55 13 120 760
January 111 26 146 802
February 74 13 159 887
March 47 6 165 948
April 28 5 170 989
May 72 19 189 1012
June 65 12 201 1065
July 45 16 217 1118
August 39 17 234 1147
September 55 28 262 1169
October 36 1 273 1196
November 30 7 280 1121
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able G-1. Surface area (m? of macrohabitats in seven map sites of the Colorado River.
Site Eddy Pool Rapid Return Channel Riffle Run
Map Date Midflow (ED) (PO)  (RA) (RC) (R) (RU) Total
. ESPN (RM 59.75 - 61.00)
5/19/91 5,318-5,467 4374 17403 0 146 0 19680 41603
(1300-1400) (5,385)
. 8/19/91 11,089-11,089 6118 0 0 0 0 35926 42044
(1830-1856) (11,089)
5/22/91 14,792-15502 8120 1370 0 154 0 35189 44833
(1130-1230) (14,920)
8/18/91 17,249-16,749 14955 0 0 98 274 28644 43971
. (0850-0920) (17,148)
6/17/92 12,378-12,016 13657 3801 0 82 520 25993 44053
(1130-1245) (12,085)
- CAMP (RM 61.00-61.25)
5/20/91 5,318-5,268 668 18344 0 0 1064 19440 39516
. (0830-0930) (5,234)
8/19/91 11,297-11,237 3039 0 0 0 506 37002 40547
(1730-1750) (11,250
. 5/21/91 15,017-14,888 1693 0 0 0 748 39634 42075
(1515-1630) (14,888)
8/18/91 17,651-17,249 3218 2233 0 0 337 36836 42624
(0800-0834) (17,500)
6/17/92 12,916-12,443 4065 0 0 0 453 37135 41653
. (1015-1100) (12,696)
LCRI (RM 61.25 - 61.50)
- 5/19/91 5,335.5,451 0
(1000-1130) (5,400)
8/18/91 11,446-11,326 0
. (1800-1830) (11,400)
5/21/91 14,856-14,984 0
(1330-1430) (14,920)
- 8/18/91 16,451-16,155 0
(1000-1032) (16,300)
. 930530 8,000 steady 8230 0 3444 0 3417 39838 54929
HOP! (RM 62.20-62.40)
- 9/16/91 10,052-10,043 11657 18719 0 19 0 16932 47327
(1530-1618) (10,050)
8/20/91 16,122-15762 17442 7609 2879 0 0 21277 49207
. (1030-1050) (16,000)
6/18/92 11,979-11,643 17125 7862 1419 0 0 21337 47743
. (1215-1250) (11,708)




Table G-1. continued

Site Eddy Pool Rapid Return Channel Riffle Run
Map Date Midfiow (ED) (PO) (RA) (RC) (RN (RU)
SALT (RM 62.40-62.60)
5/20/91 9,257-10,266 16914 7178 2056 404 2930 15720
(1720-1815) (10,266)
9/16/91 10,043-10,057 8178 11633 1926 273 0 25877
(1415-1508) (10,054)
5/22/91 14,824-14,888 18462 9474 2853 104 0 28134
(0830-0930) (14,952)
8/20/91 14,920-14,600 16536 10012 0 0 0 28156
(1200-1230) (14,500)
WHAL (RM 62.6-63.00)
5/22/91 14,920-14,920 14032 6855 762 0 1952 37956
(1810-1900) (14,920
WEEP (RM 63.00-63.25)
9/16/91 10,033-10,023 17758 15997 2435 72 106 20330
(1630-1718) (10,030)
8/20/91 17,617-17,115 15049 14281 3951 252 231 25208
(0830-0850) (17,300)
930529 8,500 steady 25369 11413 3456 0 0 17916




Table G-2. continued

Map Cobble Bedrock  Debris Fan Sand Talus Vegetation
Site __ Date Midflow (CO) (BE) (DF) (SA) (TA) (VE) Total
SALT (RM 62.40-62.60)
5/20/91 9,257-10,266 0 0 252 659 404 31 1346
(1720-1815) (10,266)
9/16/91 10,043-10,057 0 0 233 560 406 34 1233
(1415-1508) (10,054)
5/22/91 14,824-14,888 0 0 217 541 365 73 1196
(0830-0930) (14,952)
8/20/91 14,920-14,600 0 0 225 457 414 53 1149
(1200-1230) (14,500)
WHAL (RM 62.6-63.00)
5/22/91 14,920-14,920 174 224 300 256 175 105 1234
(1810-1900) (14,920) —_
WEEP (RM 63.00-63.25)
9/16/91 10,033-10,023 0 223 394 65 526 24 1232 |
(1630-1718) (10,030)
8/20/91 17,517-17,115 58 226 351 107 415 22 1179
(0830-0850) (17,300)
930529 0 106 387 149 542 0 1184




Table G-2. Linear distance (m) of shoreline types in seven map sites of the Colorado River

Map Cobble Bedrock Debris Fan Sand Talus Vegetation
Site Date Midflow (CO) (BE) (DF) (SA) (TA) (VE) Total _
ESPN (RM 59.75 - 61.00) .
5/19/91 5,318-5,467 0 193 344 428 143 76 1184
(1300-1400) (5,385)
8/19/91 11,089-11,089 0 198 406 239 154 189 1186 .
(1830-1856) (11,089)
5/22/91 14,792-15,502 0 269 402 163 65 230 1129
(1130-1230) (14,920)
8/18/91 17,249-16,749 0 283 398 220 103 159 1163
(0850-0920) (17,148) .
6/17/92 12,378-12,016 0 275 353 174 95 267 1164
(1130-1245) (12,085)
CAMP (RM 61.00-61.25) .
5/20/91 5,318-5,268 41 347 106 295 214 0 1003
(0830-0930) (5,.234)
8/19/91 11,297-11,237 85 356 86 235 80 157 999 .
(1730-1750) (11,250)
5/21/91 15,017-14,888 28 348 91 154 289 95 1005
(1515-1630) (14,888)
8/18/91 17,651-17,249 61 304 93 104 141 304 1007
(0800-0834) (17,500) .
6/17/92 12,916-12,443 93 341 83 107 209 177 1010
(1015-1100) (12,696)
LCRI (RM 61.25 - 61.50) .
5/19/91 5,335-5,451 0
(1000-1130) (5,400)
8/18/91 11,446-11,326 0 .
(1800-1830) (11,400)
5/21/91 14,856-14,984 0
(1330-1430) (14,920)
8/18/91 16,451-16,155 0
(1000-1032) (16,300) .
930530 638 312 0 230 183 0 1363 M
HOP! (RM 62.20-62.40)
9/16/91 10,052-10,043 0 0 224 136 584 257 1201 .
(1530-1618) (10,050)
8/20/91 16,122-15,762 47 0 220 0 606 269 1142
(1030-1050) (16,000)
6/18/92 11,979-11,643 0 0 198 177 582 178 1135
(1215-1250) (11,708) .
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Table H-3. Gross and net displacement of migratory and non-migratory radiotagged adult humpback chub in
the Colorado River in Grand Canyon, 1990-1993.

MIGRATORY NON-MIGRATORY
GROSS NET No. of GROSS NET No. of

PIT Tag No. (km) (km)  Contacts PIT Tag No. (km) (km) Contacts
7F7F3F5050 4.51 1.53 30 TF7F3F3626 3.38 0.80 13
7F7F3E2D2D 3.54 0.64 10 7F7F3F4054 0.32 0.32 2
7F7F3C4452 7.72 -1.61 30 TF7F3F5044 1.45 1.29 7
7F7F3E3CSC 1.77 -0.32 12 7TF7F3F4E11 1.93 0 6
7F7F3E3030 7.18 -5.23 21 7F7F3E2F3A 3.38 -0.16 8
7F7F3C3171 8.69 -2.90 17 7F7F456B2<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>