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This Appendix accompanies the Final Report submitted by BIO/WEST, lnc. to Bureau of
Reclamation for Contract No. G,CS-40-09110. The Final Report is entitled Life Historv and Ecoloov
of the Humpback Chub (Gila cvpha) in the Colorado River, Grand Canvon. 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 BIOMEST in Logan, Utah, or Glen Canyon Environmental Studies in Flagstaff,
Arizona.
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Trip Reports

Valdez, RA. and W.J. Masslich. 1990. Characterization of the Life History and Ecology of the Humpback Chub

I in the Grand Canyon. Trip Report No. 1, October 1990. PR-250-01.
Ir Valdez, R.A., W.J. Masslich, and L. Crist. 1990. Characterization of the Life History and Ecology of the

Humpback Chub in the Grand Canyon. Trip Report No.2, November 1990. PR-250-02.I
f Valdez, R.A., W.J. Masslich, and L. Crist. 1990. Characterization of the Life History and Ecology of the

Humpback Chub in the Grand Canyon. Trip Report No. 3, December 1990. PR-250-03.
I
I Valdez, R.A., W.J. Masslich, and L. Crist. 1991. Characterization of the Life History and Ecology of ther Humpback Chub in the Grand Canyon. Trip Report No. 1 , January 1991. PR-250-04.

I Valdez, RA., W.J. Masslich, and L. Crist. 1991. Characterization of the Life History and Ecology of the

I Humpback Chub in the Grand Canyon. Trip Report No. 2, February 1991. PR-250-05.

I Valdez, R.A., W.J. Masslich, and L. Crist. 1991. Characterization of the Life History and Ecology of the

t Humpback Chub in the Grand Canyon. Trip Report No. 3, March 1991. PR-250-06.

Valdez, R.A., W.J. Masslich, and L. Crist. 1991. Characterization of the Life History and Ecology of the

I Humpback Chub in the Grand Canyon. Trip Report No. 4, April 1991. PR-250-07.r
Valdez, R.A., W.J. Masslich, and L. Crist. 1991. Characterization of the Ufe History and Ecology of the

I Humpback Chub in the Grand Canyon. Trip Report No. 5, May 1991. PR-250-08.

I Valdez, RA., and W.J. Masslich. 1991. Characterizalion of the Life History and Ecology of the Humpback Chub
in the Grand Canyon. Trip Report No. 6, June 1991. PR-250-09.

I VaHez, RA., W.J. Masslich, W. Leibfried, and D.R. VanHaverbeke. 1991. Characterization of the Ufe History
and Ecology of tre Humpback Chub in the Grand Ganyon. Trip Report No. 7, July 1991 . PR-250-10.

I VaHez, RA., W.J. Masslich, and W.C. Leibfried. 1991. Characterization of the Life History and Ecology of the
r Humpback Chub in the Grand Canyon. Trip Report No. E, August 1991 . PR-250-11 .

I Valdez, R.A., W.J. Masslich, and W. Leibfried. 1991 . Gharacterization of the Life History and Ecology of the

I Humpback Chub in the Grand Canyon. Tdp Report No. 9, September 1991. PR-250-12.

I Valdez, RA. and B.R. Coudell. 1991 . Characterization of the Ufe History and Ecology of the Humpback Chub

I in the Grand Canyon. Trip Report No. 10, October 1991 . PR-250-13.

Valdez, RA., W.J. Masslich, and W.C. Leibfried. 1991. Characterizalion of the Ufe History and Ecology of the

l. Humpback Chub in the Grand Canyon. Trip Report No. 11, November 1991. PR-250-14.

I
Valdez, R.A., W.J. Masslich, and W. Leibfiied. 1992. Characterization of the Life History and Ecology of the

- Humpback Chub in the Grand Canyon. Trip Report No. 1, January 1992. PR-250-15.

II Valdez, R.A., W.J. Masslich, and W. Leibfried. 1992. Characterization of the Life History and Ecology of the
Humpback Chub in the Grand Canyon. Trip Report No. 2, February 1992. PR-250-16.

I
I Valdez, R.A., W.J. Masslich and W. Leibfried. 1992. Characterization of the Ufe History and Ecology of the

humpback Chub in the Grand Canyon. Trip Report No. 3, March 1992. PR-250-17.

I Valdez, R.A., W.J. Masslich, and W. Leibfried. 1992. Characterization of the Life History and Ecology of the
r Humpback Chub in the Grand Canyon. Trip Report No.4, April 1992. PR-250-18.
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Valdez, RA., W.J. Masslich, and W. Leibfried. 1992. Characterization of the Life History and Ecology of the
Humpback chub in the Grand canyon. Trip Report No. 5, May 1992. pR-250-19.

Valdez, RA. and B.R. Coudell. 1992. Characterization of the Ufe History and Ecology of the Humpback Chub
in the Grand Canyon. Trip Report No. 6, June 1992. pR-250-20.

Valdez, R.A., A. Wasowicz, and W. Leibfried. 1992. Characterization of the Life History and Ecology of the
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Valdez, R.A., W.J. Masslich, and W. Leibfried. 1993. Characterization of the Ufe History and Ecology of the
Humpback Chub in the Grand Canyon. Trip Report No. 2, February 1993. PR-ZSO-27.
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Valdez, R.A., A' Wasowicz, and W. Leibfried. 1993. Characterization of the Life History and Ecology of the
Humpback chub in the Grand canyon. Trip Report No.4, April 1993. pR-250-29.

Valdez, R.A., W. Masslich, and W. Leibfried. 1993. Characterization of the Ufe History and Ecology of the
Humpback chub in the Grand canyon. Trip Report No. 5, May 1993. pR-2so-io.

Valdez, R.A., W' Masslich, and b. Cowdell. 1993. Characterization of the Ufe Historyand Ecologyof the
Humpback chub in the Grand canyon. Trip Report No. 6, June 1993. pR-250s1.

Valdez, R.A., W' Masslich, and W. Leibfried. 1993. Characterization of the Life History and Ecology of the
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Valdez, RA., and B. Cowdell. 1993. Characterization of the Life History and Ecology of the Humpback Chub
in the Grand Canyon. Trip Report No. g, August 1993. PR-2SO-33.

Valdez, R.A., W. Masslich and W. Leibfried. 1993. Characterization of the Life Historyand Ecologyof the
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Valdez, RA. and W. Masslich. 1993. Characterization of the Life History and Ecology of the Humpback Chub
in the Grand canyon. Trip Report No. 10, october 1993. pR-isO-3s.
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Annual Reports

Valdez, RA. 1991 . Charasterization of fte Life History and Ecology of the Humpback Chub (Gila cvoha) in the
Grand Canyon. Annual Report - 1990 to Bureau of Reclamation, Contract No.0-CS-40{9110.
BIOM/EST Report No. TR-250-02.74 pp.

Valdez, R.A., W.J. Masslich, W.C. Leibfried. 1992. Characterization of the Life History and Ecology of the
Humpback Chub (Gila cvoha) in tre Grand Canyon. Annual Report - 1991 to Bureau of Reclamation,
Contract No. 0-CS-40-091 10. BIOM/EST Report No. TR-250-04.222 pp.

Valdez, R.A., and M. Hugentobler (editors). 1993. Characterization of the Life History and Ecology of the
Humpback Chub (Gila orcha) in tre Grand Canyon. Annual Report - 1992 to Bureau of Reclamation,
Contract No. 0-CS-40-09110. BTOM/EST Report No. TR-250-06. 168 pp + appendices.

Valdez, RA. and R.J. Ryel. 1995. Characterization of fre Ufe Hlstory and Ecology of the Humpback Chub (Gila
gy$d in the Grand Canyon. Final Report to Bureau of Reclamation, Contract No. 0-CS-4G091 10.
BIOM/EST Report No. TR-250-0E.

Other Repofts

Valdez, R.A. 1991. Characterization of the Life History and Ecology of the Humpback Chub in the Grand
Canyon. Data Colleclion Plan. BIOM/EST, lnc., Logan, Utah. Submi[ed to Bureau of Reclamation, Salt
Lake City, Utah. BIOMEST Report No. TR-250-01.

Valdez, R.A. and L.P. Trinca. 1991. Characterization of the Life History and Ecology of the humpback Chub
in the Grand Canyon. Data Collection Handbook. BIOMEST, Inc., Logan, Utah, Revised July, 1991,
Revised September, 1 992.

Valdez, R.A. 1992. Long-term Monitoring Plan for Native Fishes of the Colorado River in Grand Canyon,
Arizona. Environmental Monitoring of Grand Canyon Dam Operations. Draft. BIOM/EST, Inc., Logan,
Utah. Submitted to National Research Council Water Science and Technology Board, Washington,
D.C.

Valdez, RA. and W.J. Masslich. 1991. Characterization of the Life History and Ecology of the Humpback Chub
in the Grand Canyon. Boating Safety and Operations Protocol. Prepared for Team Members and
Volunteers, BIOMEST Field Teams. BIOA /EST Report No. TR-250-03.

Valdez, R.A. and T. Wasowicz.1992. Non-lethal Stomach Pumping Technique to Recover Gut Contents of
RoundtailChub (Gilg robusb). BIOM/EST lnc. Logan Utah, submitted to Aquatic Coordination Team,
Glen Canyon Environmental Studies, BOR.

Ryel, R.J. and RA. Valdez. 1993. Development of a Population Modelfor Humpback Chub (@ cvoha) in
Grand Canyon. Phase l: A Feasibility Evaluation. BIOMEST Inc. Logan, Utah. Submitted to Glen
Canyon Environmental Studies, BOR. BIO/WEST Report No. TR-250-07.

Presentations

Converse, Y., R. Valdez, and C.P. Hawkins. 1995. A Geomorphic Assessment of Subadult Humpback Chub
Hakitat in he Colorado Riverhrough Grand Canyon. Presented at Desert Fishes Council 26th Annual
Symposium, Fumace Creek, CA, November 1994 and atWestem DMsion American Fisheries Society,
Park City, UT, July 1995.
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Coudell, B. and R. Valdez. 1993. Effects of Pulsed DC Electroshock on Adult Roundtail Chub. presented at
Upper Basin Researchers Meeting, Grand Junction, CO, January 19-22,1993;American Fisheries
Society, Bonneville Meeting, St. George, UT, February 24-26,19i3.

Hougaard, T.R. and RA. Valdez. In Review. A Multi-Temporal, Multi-Accuracy Fisheries GIS Database for the
Colorado River In Grand Canyon, Arizona. American Societyfor Photogrammetry and Remote Sensing
American Congress on Surveying and Mapping.

Masslich, W.J., B. Cowdell, and R.A. Valdez. 1992. Radiotelemetry Studies of Humpback Chub (Gila cvoha)
in the Colorado River, Grand Canyon, Arizona. Presented at Desert Fishes Council Zn nffif
Symposium, Mesa, AZ, November 1g-21, 1992.

Valdez, R,A. 1992. 
ft-aOitat u99 of Humpback Chub in the Grand Canyon. presented at Upper Basin

Researchers Meeting, Moab, UT, February 11_12,1992.

Valdez, R.A. 1992. Humpback Chub in the Grand Canyon, AZ. Presented at American Fisheries Socieg,
Bonneville Meeting, Grand Junction, CO, Februiry26-28,1992;Desert Fishes Council2ath Annuii
Symposium, Mesa, AZ, November 16-21, 1992.

Valdez, R.A. 1993. U.Fa!9 on_Humpback Chub studies in the Grand Canyon. Presented at Upper Basin
Researchers Meeting, Grand Junction, CO, January 1g-22, 1993.

Valdez, RA., W.J' Masslich, L. Cdst, and W.C. Leibfried. 1991. Field Methods for Studying the Colorado River
Fishes in Grand Canyon National Park. Presented at First Biennial Confereice on Research in
colorado Plateau National parks, Flagstaff, AZ, July 22-2s,1991, pp. 23-36.

Valdez, R.A., W'J' Masslich, L. Crist and W. Leibfried. 1991 . Investigations of the Life History and Ecology of
the Humpback Chub (9j!g gye) in the Grand Canyon. Presented at Desert Fishes Council 23rd
Annual Symposium, Furnace Creek, CA, November 2t-Zg,,tgg,t.

Valdez, R.A. and W.J. Masslich. 1992. Activity of Humpback Chub Under Fluctuating Flows in the Cotorado
River, Grand Canyon. Presented atAmerican Fisheries Society, Western DMsIon Meeting, Ft. Coltins,
CO, July 13-16. 1992.

Valdez, R.A., W.J. Masslich, and W. Leibfried. 1992. Present Distribution of Humpback Chub (Gita cvoha) in
the Mainstem Colorado River, Grand Canyon, Adzona. Presented at Desert fishes CounGil 2+th
Annual Symposium, Mesa, AZ, November ig-Zt, 1992.

Valdez, RA. and J.C. Schmirlt 1995. Relationship of Channel Geomorphology to Habitat of Humpback Chub
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Junction, CO, February 1995, Western DMsion American fisi'reries Society, Park City, UT, Jtily 1g95.

Wasowicz, T., RA Valdez, W.J. Masslich, B.R. Coudelland W. Leibfried. 1992. Non-lethal Stomach pumping
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Annual Symposium, Mesa, AZ, November 18-21, 1992; Upper Basin Researchers Meefing, Grand
Junction, CO, J_anuary 1*2.,1993; American Fisheries Society, Bonneville Meeting, St. GeJrge, UT,
February 2+26, 1993.

Papers

Valdez, RA., W.J' Masslich, L. Crist, and W.C. Leibfried. 1993. Field methods for studying the Colorado River
fishes in Grand Canyon National Park, pp 23-36 lN P.G. Rowlands, C. van Ripei ttt, and M.K. Sogge
(eds.) Proceedings of tre First Biennial Conference on Research in Colorado Plateau National paitis.
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r The following supplemental report is available upon request from BIO/WEST or Glen Canyon
Environmental Studies.

t

I Valdez, R.A., W.J. Masslich, and A. Wasowicz, 1995. Evaluation of Sampling Design. Supplement
t No. ll: Life history and ecology of the humpback chub (Gila gypfle) in the Colorado River,

Grand Canyon Arizona. BIO/WEST, Inc. Logan, UT.
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r Goodwin, C.N. 1995. Flow routing model: a simple method for estimating stream discharge on the
I Colorado River below Glen Canyon Dam. Supplement No. lV: Life history and ecology of ther humpback clrub (Gila orcha) in the Colorado River, Grand Canyon Arizona. BIO/WEST, Inc.

Logan, UT.
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I The following supplemental report is available upon request from BIO/WEST or Glen Canyon
Environmental Studies.
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Table tI'1. Water quallty Instruments used by BIOAt EST In the malnstem Colorado Rlver by rlver mlle and trlbutary and
by month for 1991,1992, and 1993. DSz = Datasonde 2; SV2m = Survgyor 2, manuelly recorded; SV2L = Surveyor 2
electronlcslly recorded; SV3m = Surueyor 3 (manually recolded); SV3L = Surveyor 3 electtonlcatly recorded; T =
tutbldlty In NTU's . Trlbutarles: NK = Nankoweep, LC = Ltttle Colorado Rlver; CL - Clear Crcek; BA = Btlglrt Angel; CR

= Crystal Cteek; SH = Shlnumo Creek; ST = Stone Creek;TP = Tapeatg Creek, DC = Deer Cteek; KN = Kanab Creek;
HV = Havasu Creek

Months
Rlver Mile

Jan Feb Mar Apr May Jun Jul Aug Octsep

I
I
I
)

I
I
I
I
T

t
I
I

29.s

55.5

57.3

s8.3

58.4

58,6

58.8

61 ,2

61.3

61.6

il.5

&,7

65.2

65.4

68.0

69.5

75.9

81 .1

83.8

85.3

87.1

87,4

98.0

108.3

108.4

112.1

SV2m

Year 1991

DS2

DS2

DS2

DS2

DS2

DS2
SV2m

SV2m

DS2

DS2

DS2

DS2

SV2m

SV2m

SV2m

DS2

DS2 D.S2 DS2 DS2
r

DS2

DS2

DS2

DS2

DS2 SV2m

DS2

DS2

DS2

DS2

DS2

DS2

DS2

DS2 DS2
r

SV2m

SV2m

SV2m DS2 DS2 SV2m
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ITable D-1 continued

Rlver Mlle

1 19.6

120.0

126.1

126.2

131.8

1&3.5

133.7

136,3

137,4

143.4

145.2

155.7

156.s

160.1

1il,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

219.9

2n*0

n4,7

SV2m

SV2m

SV2m

DS2

DS2

DS2

DS2

DS2

DS2

DS2

DS2

t
I
I
t
I
t
I

DS2

DS2

DS2

DS2

DS2

DS2

D52

DS2

DS2

DS2

DS2

I
I

SV2m

t
svemf

sv2mf

I
SV2m

DS2
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- Table D-1 continued

I
River Mile

Months

Jan Feb Mar Apr May Jun Jul Aug Sep Oct NovI 

-

I LC 61.3
-

cL 84. 1

I B^B. T

-r
SH 108.6 SV2m

t :l lll sV2m

I illll
DS2

SV2m SV2m DS2

SV2m SV2m DS2

SV2m SV2m DS2

SV2m SV2m DS2

SV2m DS2 SV2m DS2 DS2 DS2 DS2 0S2 DS2

DS2

SV2m

DS2 DS2 SV2M

SV2m

DS2 SV2m

DS2 SV2mHV 156.7r
r 179,2

-
DS2 Lava

Springs

a
r 3o.o DS2

SV2L

Year 1992

I 302

I 
sss 

ff'1
s6.1

I ssg

DS2
SV2L

DS2
SV2L

T

SV2m

DS2 DS2 SV2L DS2 SV2M
T

'-r 58.9 DS2rr SV2L
DS2

SV2L
T

t 60.8 Ds2
r 61.1 Ds2 Ds2 DS2 Ds2

SV2L SV2L SV2L SV2LITT
r
- 61.2 DS2 sV2m DS2

TTT
I 61.s Ds2 sv2L Ds2

64.6 Ds2 svzL
lT
atF 6s,4 DS2 DS2 DS2SV2L SV2L SV2L
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Jan

68.3

71 .5

75,2

75,7

84.0

87.1

91 .0

98.0

108.3

108.4

1 15.6

1 18.8

1 18.9

1 19.1

126.2

127.4

127,7

133.1

133.6

136.3

DS2
SV2L

DS2
SV2L

SV2L

DS2
SV2L

DS2
SV2L

Apr May

DS2
SV2L

T

DS2
SV2L

T

DS2
SV2L

T

DS2
SV2L

T

DS2
SV2L

T

DS2
SV2L

T

DS2

DS2

DS2

DS2

DS2

Aug Sep

DS2

DS2

DS2

DS2

DS2

t
orrl

SV2L

T

I
I

DS2

'u'r

t
o,, I

SV2L

I
t
I

DS2turf

DS2
SV2L

I

Rlver Mlle



Table D-1 continued

I
I
I

River Mile
Mortths

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

I
I
I
I
I
I
I
I
t
t
I
I
I
I
I
I

143.4

145.2

155.7

156.5

158.6

166.6 DS2
SV2L

168. 1

174,2

177.8 DS2
SV2L

179.9

182.4

184.6

190.3

196.5

198.5

203.0

208.8

214.1 DS2
SV2L

219.9 DSz
SV2L

DS2
SV2L

DS2
SV2L

DS2
SV2L

T

DS2

DS2
SV2L

T

DS2

DS2

DS2
T

DS2 DS2
SVzL

T

DS2
SV2L

T

DS2

DS2

DS2

DS2
SV2L

DS2
SV2L

DS2
SV2L

DS2
T

DS2
SV2L

T

DS2
SV2L

T

DS2
SV2L

DS2
SV2L

T



Table D-1 continued

I
I

Apr May Aug sep
Hlver Mlle

2^.0

r,3
n4,7

LC 61.3

cL 84. 1

BA 87.7

cR 98.1

sH 108.6

TP 133.7

DC 136.3

KN

HV

RM 30

RM 127

2,7

5.0

11.1

13.0

16.7

19.0

DS2 DS2

DS2

DS2

SV2m

SV2m
T

SV2L
T

DS2
SV2L

T

DS2
SV2L

DS2

SV2L

SV2L

SV2L

SV2L

SV2L

SV2L

DS2

DS2
SV2L

DS2
SV2L

DS2
SV2L

DS2
SV2L

DS2
SV2L

DS2
SV2L

DS2
SV2L

DS2 I
orrl

I
t
I
I
I
I

DS2 DS2 DS2 DS2

SV2m
T

DS2
T

DS2
T

I
I
t
I

DS2
T

DS2
T

Year 1993

I
I



Table D-1 continued

I
I
I

Rlver Mile
Months

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

t
I
T

I
I
I
I
t
I
t
I
t
I
I
t
t

20.5 SV2m
T

30.0 DS2
T

30.2 SVzL
T

30.5 SV2m DS2
TT

31.5

8.7

51.5 SV2L
T

51.8 SV2L
T

58.3 SV2m SV2m DS2 DS2 SV2L SV2m DS2
TTTT

DS2
T

DS2 SVzL
TT

SV2m
T

DS2
T

61 .1

61 ,2 SV2m SV2L SV2m
TTT

61.3

62.8

63.0

67.8

68.0

68.3

71,4

71.2

DS2
T

D.S2

r

DS2 DS2
TT

DS2
T

SV2m
T

DS2 DS2
TT

SV2L SV2M
TT

DS2
T

SV2L DS2
TT

DS2
T

65.4 SV2m SV2rn DS2 DS2 DS2 DS2 SV2L SV2m DS2
TTTTTTTTT

DS2 DS2
TT

SV3
T



t
ITable D-1 continued

sepAugApr May Jun

DS2t/z^

T

DST
T

DS2
T

,l
,u, I

T

I
I

,uaI
T

I
I

,ua I
T

I
I
I

'Y'I

I

DS2
sv3

T

D32
SV3

T

DS2
T

DS2
sv3

T

DS2
T

DS2
SV3

T

SV3

75,7

84.0

87,1

91 .15

93.4

108.3

108.4

1 19.3

1 19,5

1 19.8

126.2

126.3

126.4

127.6

1 37.1

1€.4

155.6

sv3

DS2 SV3
T

SV3

DS2 DS2 DS2
TTT

DS29
T

DS2
SV3

T

DS2
SV3

T

DSf
T

DS2
T

DS2
T

SV2L
T

SV2L
T

SV2L
T

SV2L
T

DS2
T

SV2L
T

Rlver Mlle

t
t



Table D-1 continued

I
T

I Rlver Mile
Months

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

I
I
I
I
I
I
I
T

I
I
t
I
I
I
I
I

'156.4

156.5 DS2"
T

1il.9 SV2L
T

172.8

174,2

DS2
SV3

T

DS2
SV3

T

SV3
T

184.6

219.9

224,0

LC 61 .3

cL 84.1

BA 87.7

KN 1{1.5

HV 156.7

RM 126,7

RM 183

DS.r
T

DS2.
T

sv3
T

DS2 DS2 DS2 DS2 DS2 DS2 DS2 DS2

DS2

DS2 DS2

SH 108.6 SV2m DS2 DS2

DS2 DS2

DS2 DS2

DS2 DS2

DS2 DS2

DS2 DS2

DS2

SV3M

MAN.
Temps

"possible manually eliternal data





Appendix E
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Table E-1. Descrlpllon of flsh sample gear and numbers oil humpback chub captured ln the Colorado Rlver In Grand
Canyon, October 19gO - November 1993.

Sample Gear
Code-Descrlptlon

Total No.
Samples

Total
Effort Number of Chub'

Gross CPE
(no/hrslb

t
I
I
I
t
t
t
I
T

I
I
I
I
I
I

Gill Nets

GP - 100'x6'x1 .5" gill net

GM - 100'x6'P' gill net

GX - Experimental gill net, 100'

GZ - Experimental gill net, 60'

Trammel Nets

TL - 75'x6'x1 .5"x12' trammel net

TK - 75'x6'x1"x12" trammel net

TM - 50'x6'x1"x12" trammel net

TN - 50'x6'x1 .5"x12" trammel net

TW - 75'x6'x0.5"x10" trammel net

TY - Floating TK

TZ - Floating TL

Hoop Nets

HL - Large hoop net (4'x16'x1")

HM - Medium hoop net (3'x13'x1")

HS - Small hoop net (2'x10'x,/2")

Minnow Traps

MT - Commercial minnow trap

Electrofishing

EL. 22ON DC

Seines

SA - 10'x3'x1/8" seine

SB - 30'x4'x114' seine

SG - 30'x5'x0.25- seine

GF - Ftoated giil net

TF - Floated trammel net

Misc. qualitative seine hauls

Anglingd

AN - standard gear

AL - standard gear, lures

(Hours)

1,321 2,751

932 1,945

509 1,061

30 59

3,235 6,774

3,m 6,7U

747 1,550

767 1,599

2,€
6 11

3s

ffi 910

17 270

86 1,369

4,ffiz

2,886

113

83

328

6

2

83

85,1 1 1

7U

(mt)

15,672

10,562

59,057

1,350

2.,504

0 1 14il

0065
04551
000

138 2,177

0 141

2 179

I 1,065

22
00
573

(#1100 fU100 hr)

144 5.2

6s 3.3

96 9.0

00

588 1 1.6

586 1 1.6

1 19 15.4

119 14.9

00
3 36,0

1 25.6

(#fi00 h0

4

0

2

9n

0.4

0

0.1

1.1

(#l1o h0

27,8

(#l1oom1'

0.9

1.7

1.8

0.1

0

0

0

0

0

0

0

0

1

0

0

68

1,272

90

135

705

0

0

33

586

553

107

119

0

3

1

2

0

2

0

2

33

12

0

0

0

0

1

0

0

51

42

351

0

0

35

0022
0011

2

4

Total 19,036 2,965 1,638 1,791 6,294

I
t

a! 
= toung-of-the-ysar, J = Juvenile, A = adult, T = total.

oGross catch-per-effort (CPE computed from total hour areas; alt nets adjustect to 100 f€et.)
cSeining CPE's exclude qualitative seine hauls.
dno effort recorded



Table E'2. O€ctlptlon sf flsh sample gear and numbers of humpback chub captured In the Colorado Rlver In
Grand Canyon, 1990.

I
I
ISample Gear

CodrDescrlption
Total No.
Samples

Total
Effort

Number of Chub' Gross CPE
(no/hrg)b

A t
t
I
I
t
T

Gill Nets

GP - 100'x6'x1 .5', gill net

GM - 100'x6'x2u gill net

GX - Experimental gill net, 100,

Trammel Nets

TL - 75'x6'x1.5"x12" trammel net

TK - 75'x6'x1"x12" trammel net

Hoop Nets

HL - Large hoop net (4'x16'x1,,)

HS - Small hoop net (2'x10'xr/2")

Eleorofishing

EL - ?9r0-V DC

02828
033
011

104 249.8 0 0 31 31

99 232.6 0 0 26 26

0000
0000

(Hours)

82 194.9

74 176.0

23 55.4

10 130.4

4 61.7

50 14.8

0

0

0

(#1100 w100 hr)

14,4

1.7

1.8

16.5

14.9

(#fi00 hr)

0

0

(#,10 hr)

4"1

TOTAL 9s

"Y = young-of-the-year,
oGross catch-per-etfort

J = juv€nile, A = adutt, T = total.
(CPE computed from total hour areas; all nets adjusted to 100 feet.)

I
T

t
I
I
I
I
T

I
I



I
I
I

Table E€. Deacrlptlon d flgh sample gear and numberg of humpback chub captured In the Colorado Rlver In
Grand Canyon, 1991.

Number of Chub'Sample Gear
CodrDescrlptlon

Total No.
Samples

Total
Effort

Gross CPE
(no/hrelb

I
I
I
I
I
T

t
T

I
t

Gill Nets

GP - 100'x6'x1.5" gill net

GM - 100'x6'x2u gill net

GX - Experimental gill net, 100'

GZ - Experimental gill net, 60'

Trammel Nets

TL - 75'x6'x1 .5"x12" trammel net

TK - 75'x6'x1"x12" trammel net

Hoop Nets

HL - Large hoop net (4'x16'x1 ")

HM - Medium hoop net (3'x13'x1")

HS - Small hoop net (2'x10'xr/2")

Minnow Traps

MT - Commercial minnow trap

Eleclrofishing

EL. ?zON DC

Seines

SA - 10'x3'x1/8" seine

SB - 30'x4'x114' seine

TF - Floated trammel net

Misc. qualitative seine hauls

(Hours)

&41 1,304.4

430 876.0

287 587.5

30 58.6

1,285 2,ffi7,9

1 ,191 2,435.2

26 337.0

16 245.9

40 513.6

320 6,1 18.2

709 255.2

(m1

21 3,585.9

1 120.0

2 2.,500,0

7

0

0

0

0

0

0

0

I

109

0

0

0

0

1

0

7

0

0

0

0

35

189

0

0

0

0

74

21

33

0

241

101

2

0

2

0

36

0

0

0

4

241

108

00
07

(#l1oo tvl oo h0

75 5.7

21 2.4

40 6.8

00

2

0

2

12.2

5.9

(#fi00 h0

0.6

0

0.4

0

0

0

4

0

0

0

€ 0.7

(#l1o h0

334 13.1

(#l1o0m1'

t TOTAL 5,006 117 239 s14

I
I
I
I
I

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

oGross catch-per-effort (CPE computod from total hour ar€as; all nsts adjusted to 100 feet.)

"Seining CPE's exclude qualitative seine hauls.



Table E4. Desctlptlon of flsh sample gear and numbere of humpback chub captured In ths Colorado Rtver ln
Grand Canyon, l9gZL

I
I
ISarnple Gear

CodrDescrlslon
Total No.
Samples

Total
Etfort

Number of Chub' Gross CPE
(no/hrslb

Gill Nets

GP - 100'x6'x1 .5" gill net

GM - 1@'x6'r€,u gill net

GX - Experimental gill net, 1OO'

Trammel Nets

TL - 75'x6'x1 .5"x12" trammel net

TK - 75'x6'x1"x12" trarnmel net

TM - 50'x6'x1 "x12" trarnmel net

TN - 50'x6'x1 .5"x12" trammel net

TW - 75'x6'x0.5"x10" trammel net

Hoop Nets

HL - Large hoop net (4'x16'x1,,)

HM - Medium hoop net (3'x13'x1',)

HS - Small hoop net (2'x 10'x'/2")

Minnow Traps

MT - Commercial minnow trap

Electrofishing

EL - 220.V DC

Seines

SA - 10'x3'x118' seine

SB - 30'x4'x114. seine

SG - 30'x5'x0.25* seine

GF - Floaed giil ner

Misc. qualitdive seine hauls

Angling

AN - standard gear

AL - standard gear, lures

(Hours)

4il1 897. 1

252 ff0.8

158 334.0

823 1,739.6

763 1,599.6

328 669.0

339 697.0

10 19.0

15 314.4

1 23.6

19 U7,8

813 20,481.6

931 269,7

(m1

36 8,165.5

2, 3,159.0

53 1 1,975.5

6 1,350.0

25

(Hours)

1,7

0n
025
14 10

(#1100 w100 hr)

n 3,2

25 4.6

24

I
I0

0

0

0

0

0

0

0

0

0

0

n

75

0

0

16

0

0

1

9

2

0

0

0

0

0

48

u2

19

34

58

0

0

128

126

35

20

0

41

0

2

0

2

0

458

19

36

74

2

0

7,2 
I

0

0

0

129 9.9

135 1 1.3

37 1 1.1

20 5.7

00
(#1100 hr)

00
00
00

0.4

(#110 hr)

17,0

(#1100m1'

4,2

1.1

0.6

0.2

(#110 hr)

1 1.8

I
I
I
I
I
I
t
I
I
t

22
11

00
00

2

4

TOTAL 5,031 120 421 1,068

\ = younQ-of-the-year, J = juvenile, A = adult, T = total.oGross catch-p€r-affort (CPE computsd from total hour areas; all nsts adjustsd to 1OO fe€t.)cSeining CPE's exclude qualitative seine hauls.

I
I
I



I
I
I

Table E€. Descrlptlon of flsh sample gear and numberg of humpback chub captured In the Colorado Rlver In
Grand Canyon, 1g0&

Number of Chub'Sample Gear
Code-Descrlptlon

Total No.
Samples

lotal
Effort

Gross CPE
(no/hrslb

11
00

56

59

275

51

I
I
I
I
I
I
I
I
I
I
I

Gill Nets

GP - 100'x6'x1 .5" gill n€'t

GM - 100'x6'Pn gill net

GX - Experimental gill net, 100'

Trammel Nets

TL - 75'x6'x1 .5"x12" trammel net

TK - 75'x6'x1"x12" trammel net

TM - 50'x6'x1"x12" trammel net

TN - 50'x6'x1 .5"x12" trammel net

TW - 75'x6'x0.5"x10" trammel net

TY - Floating TK

TZ - Floaing TL

Hoop Nets

HL - Large hoop net (4'x16'x1")

HS - Small hoop net (2'x1O'x/e")

Minnow Traps

MT - Commercial minnow trap

Eleclrofishing

EL . 220-V DC

Seines

SA - 10'x3'x1/8' seine

SB - 30'x4'x114'seine

SG - 30'x5'x0.25n seine

Misc. qualitdive seine hauls

(Hours)

167 3t+.8

176 352.3

41 &3.7

1,0?2, 2,146.5

1,176 2,ffi.4

419 881 .3

428 902.4

12 24,2

6 11.1

3 5.2

12 258.8

23 445.8

3,428 53,950.5

1,193 2#.4

(m1

3,921 .0

7,282.5

47,081.5

00
00
024

01
0 18

0 10

00
00
00
00

610 198

1 ,101 218

90 32

135 I
689 293

58 11

12 12

16 16

731

(#1100 fV100 hr)

3.4

4.5

37.0

186

299

72

99

0

3

1

187 1 1.6

317 17,1

82 18.6

99 21 .9

00
3 36.0

1 25.6

(#1100 hr)

020.8
000

0 808 1.5

(#l1o h0

57 1,376 56.4

(#l1oom1'

0 12, 3.1

0 1€ 2.0

9 991 2.1

069I 8,Y7 2,W 814 761 4,259

I
I
t
I

{ = }oung-of-th6-y€ar, J = juvenile, A = 6dutt, T = total.
oGross catch-per-effort (CPE computed trom total hour areas; all nsts adjustsd to 100 feet.)
"Seining CPE's excluds qualitative seinE hauls.
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Table E€5. Summary of non-nstlye t|3h ?ccaptures ln the Colorado Rlver In Grand Calyon, October 1990 -
November 1993. # d.notss mlrslng or Indlstlngul$able Intormdlon. Set Trble 5.4 for descrlptlon of specles
codes.
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Table F.1. Summary ot humpback chub captured and new marks glven by B|O/MST, per trlp, In the Colorsdo
Rlver In Grand Carryon, October 1990. November 1993.

Tags Fln Punch

Trip Age PIT Radlo' Dorsal CaudalI
90-01 Adult

Juvenile

YOY

10

t
33

3636t 90{2 Adutt

Juvenile

YOY

I 1990 Toral 17

64

2

a4

2t
9141 Adult

Juvenile

YOY

I 91{2 Adult

Juvenile

YOY

86

3

86

3

I
I

91{3 Adutt

Juvenile

YOY

I
9144 Adult

Juvenile

YOY

N
1

n
1

I
I

91 {5 Adult

Juvenile

YOY

91-06 Adutt

Jwenile

YOY

2
2

n
2I

54

4

54

4I 91-07 Adult

Juvenile

YOYI
t

Aduft

Juvenile

YOY

91{8

t



Table F-1 , continued

I
I
I

Tags Fln Punch

Trip Age Caudal TotalPIT Radlo' I
9149 Adult

Juvenile

YOY t
66

I
2

5

2

66

3

91-10 Adult

Juvenile

YOY

I
91-1 1 Adult

Juvenile

YOY

2121 I
I

1991 Total

9241 Adult

Juvenile

YOY

12

4
I12

4

4

92-V2 Adutt

Juvenile

YOY

I
t

92{3 Adult

Juvenile

YOY

I28

1

28

1

92-04 Adutt

Juvenile

YOY

I
I

n
1

n
1

9245 Adult

Jwenile

YOY

33

10

33

n10 I
92-06 Adutt

Juvenile

YOY

In

Adult

Juvenile

YOY

I
I

56

I
56

8

{247

I



Table F-1. continuad

I
t
I

Tags Fln Punch

I Trlp Age Radlo' Dorsal Caudal Totaf

I
92{8 Adult

Juvenile

YOY

3

5

I 92{9 Adult

Juvenile

YOY

18

3

18

3

I
t

92-10 Adult

Juvenile

YOY

y2-11 Adutt

Juvenile

YOY

18

9I 13

16

18

2
16

1992 Tdal 22 14

21

45

94

36

86

21

5

I
I

93€1 Adult

Juvenile

YOY

21

17

15

21

3I
93-02 Adutt

Juvenile

YOY

14

15

I
I

93{3 Adult

Juvenile

YOY

21

12

21

24

31

12

n
19

37

47

31

47I
93-04 Adutt

Jwenile

YOY

19

4

38

6t 9345 Adutt

Juvenile

YOY

38

13012,

m

#
n
4

I
I

Adutt

Juvenile

YOY

93-06

39

I



I
t

Table F-1, continued

I
Tags Fln Punch

Trip Age Radio' Dorsal Caudal Total I
I

28

78

35

2
2

4|

33

28

13

9347 Adult

Juvenile

YOY

93-08 Aduft

Juvenile

YOY

I60

6

25

8

5

3

5

88

14

I
t

147 103

32?g

31

17

31

267

61

93{9 Adult

Juvenile

YOY

93-10 Adutt

Juvenile

YOY I1{l
8

10

5

10

49

I
93-1 1 Adult

Juvenile

YOY

I10

11

10

1993 Total irl1 1309 I
Grand Total 78 ztrt

"Radiotagged fish are a subset of plr tagged fish. I
I
I
t
I
I
I
t



Table F.2 Summary of humpback chub recaptures by BloiwEsT and other agenciea (comblned) per trtp, ln the colorado Rlver
ln Grand Canyon, October lgSO - November 1993.

Fin

Trip Age B/W Other Unknown' Punch Cllp
Radlo
tago

Carlln
Tag

Floy
Tag

PIT Carlln/Floy
Scar Scar Total

90-01 Adult

Juvenile

YOY

10

9042 Adult

Juvenile

YOY

11

1990 Total 21

91{1 Adutt 18

Juvenile

YOY

9142 Adult

Juvenile

YOY

I
I
I
t
t
I
I
I
I
I
I
I
I
t
I
t
I
I
I

91-03 Adult

Juvenile

YOY

18 39

91-04 Adutt

Juvenile

YOY

-4
-11-

111291{5 Adult

Juvenile

YOY

91{6 Adult

Juvenile

YOY

13

127
-1

54
1-

417691 -07 Adult

Juvenile

YOY

91-08 Adutt

Juvenile

YOY



I
I

Table F -2. continued

Trlp

91-09

Age B/W other Unknown'
Radlo
tagb

Carlln
Tag

PIT
ScarPunch Cllp

Floy
Tag

CarllnlFloy
Scar

3
Adutt

Juvenile

YOY

15 I 2 3 1 34

l'
91 -10 Adult

Juvenile

YOY

I
91-1 1 Adult

Juvenile

1991 Total

92-01 Adutt

Juvenile

YOY

92-y2 Adutt

Juvenile

YOY

92-03 Adutt

Juvenile

YOY

9244 Adutt

Juvenile

YOY

92-0s Adult

Juvenile

YOY

n

l
92-06 Adutt

Juvenile

YOY

10

Adutt 16

1Juvenile

YOY

y2-07

I



I
I

Table F -2. continued

t PIT

Trip Age BiW Other Unknown'

Fln
Radio
tago

Carlln
TagPunch Cllp

PIT Carlln/Floy
Scar Scar Total

Floy
TagI 92-08 Adult

Juvenile

YOY

2

2

-1
-2

-n
-3-1

4113

1

1192{9 Adult

Juvenile

YOY

I
I

92-10I Adutt

Juvenile

YOYI -41
-2

62,

1

1192-11 Aduft

Juvenile

YOYt
1992 Total 106 1034 10

-90
-7

12-
1-

4

15

15 689341 Adult

Juvenile

YOY

58381093-02 Adult

Juvenile

YOY

I
I
I
I Adult

Juvenile

YOY

11 2
1

37

1

1

-26
-4
-2

2-
1-12

2

10 14Adult

Juvenile

YOY

-55
-4

-13

1-21
20 31

I
I
I
I
I

9345 Adult

Juvenile

YOY

Adult

Juvenile

YOY

51341193-06

I



I
I

Table F-2. corrtinued

Trlp Age
Radio
tago

Carlin
Tag

PIT
ScarOther Unknown' Punch Cllp

FIoy
Tag

66

]

48

1

Carlln/Floy
Scar T

9347 Adult

Juvenile

YOY

9348 Adult

Juvenile

YOY

10

T
2

Aduft34174-1-
Juvenile4-1-
YOY .

93-10 Adutt

Juvenile

YOY

21

1

34

3
1

2

93-1 1 Adult

Juvenile

YOY

13

1993 Total

Grand Total

:llT tags that do not mdch up with any agencies initial capture records.oRadiotagged fish are a subset of all tagged fish.
Total is sum of everythlng except radiotags I

I
I
I
I
I
I



I
I
I
I

Table F€. Summary of captures and new marks glven by BIOMEST to flannelmouth gscker (FM), flannelmouth
variant (Ft/) and bluchead sucksr (BH) per trlp In the Colorado Rlver ln Grand Canyon, October 1980 - November
1993.

Total catch PIT Tags Glven

FM BH BHTrlp Total

16

42

0

0

0

0

0

0

0 11 5

0420I
90-01

90-02

1990 Total

49

14

173

24

41 1

38

110

0

NO

0

110

0€5
0 14 0

091 80

0 13 11

2 330 76

0362
0 103 7

000
3 106 16

000
2 54 11

I
I
I
I
I

0

0

0

0

2

0

0

0

3

0

2

1

0

1

0

1

0

0

0

62

0

35

0

0

1

0

0

0

0

0

10

0

6

91{1

91-q2

91-03

91-04

91{5

91{6

9147

91-08

91{9

91 -10

91-1 1

I 1991 Total 100 17 1 ,129

75

12

388

65

419

38

196

11

196

0

155

1274
031
59766
121 8

1 113 34

0 15 2

0477
030
0 63 10

000
04212

I
I
I
I
I

1

0

5

1

1

0

0

0

0

0

0

6

1

78

10

68

2

25

0

18

0

25

92{1

92-92

92{3

92-0F-

92{5

v2-06

v247

92-08

s2-09

92-10

92-1 1

36

7

137

24

N2

19

117

I
105

0

76

I
I
I

1992 Total

9341

93@

93{3

9344

0

0

0

0

46

23

50

69

0

0

0

0

26

14

35

46

7

5

154

13

1,555

8if

45

339

132



Table F.3. continued

I
I
I

Total catch PIT Tage Glven

ITrlp R/ FM BH Total

93-05

9346

9347

93-08

93{9

93-10

93-1 1

0 365

044
1 137

148
0 139

087

0 168

0n
181
1 13

071
025

125

4

41

68

110

18

24

52

4

18

4

35

5

4

710

81

279

135

355

135

137

I
I
I

1993 Total 2 1,095 2 s40 2,431

Grand Total 17 2,659 1 ,015 17 1,071 394 5,173 I
I
I
I
I
I
I
I
I
I
I
I
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Table F€. Summary of adult humpback chub (> 200 mm TL) captuted and recaptuted, Octobe
1993.

Month No. Captured (Ct) No. Recaptured (Rt) Sum Rt No. Marked

0

€
u
157

159

267

274

299

330

394

470

507

525

531

570

605

u2

676

728

7U

760

w2

887

948

989

1012

1 065

1118

1147

1 169

1 196

1121

1gg0i-November

October

November

January

February

March

April

May

June

J uly

September

November

January

February

March

April

May

June

July

August

September

November

January

February

March

April

May

June

JuV

August

September

October

November

0

2

7

I
23

23

24

28

35

50

58

66

66

70

73

79

83

97

97

107

120

146

159

165

170

189

n1

217

2U

82

273

284

0

2

5

1

15

0

1

4

7

15

I
I
0

4

3

6

4

14

0

10

13

26

13

6

5

19

12

16

17

28

11

7

€
€
78

3

123

7

26

35

71

91

45

26

6

{f
38

€
38

66

6

36

55

111

74

47

28

72

65

45

39

55

36

30
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able G-1. Surface area (m] of macrohabttsts In seven map sttes of the Colorado Rlvet.

Site
Map Date

ESPN (RM 59.75 - 61.00)

5/19/91 5,318-5,67
(1300-1400) (5,385)

8i 19/91 1 1,089-1 1,08S)

(1830-1856) (1 1 ,08s)

5lnl91 14,792-15,502
(1 130-1230) (14,920)

8/18/91 17 ,249-16,749
(0850{920) (17 ,148)

6117192 12,378-12,016
(1 130-1245) (12,085)

CAMP (RM 61.00€1.25)

5l2p,p1 5,318-5,268
(0830€930) (5,234)

8/19/91 11,29741,237
(1730-17s0) (1 1 ,250)

5121191 15,017-14,888
(1515-1630) (14,888)

8/18/91 17,651 -17,249
(0800{834) (17,500)

6117lg2 12,916-12,443
(1015-1 100) (12,696)

LCRI (RM 61.25 - 61,50)

5/19/91 5,e35-5,451
(1000-1 130) (5,400)

8/18/91 1 1,416-1 1,326
(1800-1830) (1 1 ,400)

5121191 14,856-14,984
(1330-1430) (14,920)

8/18/91 16,451 -16,155
(1000-1032) (16,300)

930530 8,000 steady

HOPI (RM 62.20€2.40)

9/16/91 10,052-1o,ffit
(1530-1618) (10,050)

8l?f,p1 16,1?2-15,762
(103O1050) (16,000)

6118lg2 11,979-1 1,643
(1215-12s0) (1 1 ,708)

Eddy Pool Rapld Return Channel
(ED) (Po) (RA) (Rc)

4374 17403 0

61 18

8120 1 370

14955 0 0

13657 3801 0 82

668 18344 0

1 693

3218

1 1657 18719 0

174/,2 7609 2879

17125 7ffi2 1419

Mldflow
Rlffle
(Rl)

274

748

337

Run
(RU) Total

19680 41603

19440 39516

37W2 40547

39634 4?f^75

36836 42624

37135 41653

16932 47327

21277 4n!07

21337 47743

146

154

10&r

19



I
I

Table G-1. continued

Site
Map Dste

Eddy
(ED}

Rapld
(RA}

Rltfle
(nt}

Run
(RU)

Pool
(Po)

Return Channel
(Rc)

SALT (RM 62.40{2.60)

5l2f,le1

07?f,-1815)

9/16/91
(1415-150S)

51?2.191

(08304e30)

8t2f,ls1
(1200-1230)

Mldflow

9,257-10,266
(10,266)

10,0€-10,057
(10,054)

14,824-14,ggg
(14,952)

14,920-14,600
(14,500)

16914 7178

8178 1 1533

18/62 9474

16536 10012

20s6

1926

28s3

0

404

273

"t
47787

J
*'t

104

2930 1 5720

25877

2813/|

28156

WHAL (RM St.6-6t.00)

512,191 14,920-14,920
(1810-1900) (14,920)

14032 6855 762 1 952 37956

WEEP (RM 6it.fl)6it.25)

9/16/e1
(1630-1718)

8t?f,p1
(0830{850)

930529

10,033-10,@3
(10,030)

17 ,517 -17,1 15
(17,300)

8,500 s'teady

17758 15997 2435 56698

*,I15049 14281

25369 1 1413

3951

3456

252 231 25?pF

17916

I
I
I
I
I
I
I
I



Table G-2. continued

Map Bedrock

SALT (RM 62.40s2.60)

Cobble

5nug1
(1720-1 81s)

9/16/91
(1415-1s08)

5nvg1
(0830-0e30)

8n0i91

9,257 -1 0,266
(10,266)

10,043-10,057
(10,054)

14,924-14,ggg
(14,952)

14,920-14,600

0

0

252

233

217

225

541

404

406

365

414

31

34

73

53

659

560

1 346

1233

1 196

1 149

0

0
1200-1230 14.500

WHAL (RM 62.6€3.00)

1234224

223

5nag1
1 81 0-1 900

WEEP (RM 63.00€3.2s)

9/16/91
(1 630- 171l',)

anat91
(0830-08s0)

930529

14,920-14,920
14,920

10,033-10,023
(10,030)

17,517-17,115
(17,300)

t
I
I
I
I
I
t
I
I
I
I
I
I
I
t
I
t
I
I

394

351

387

65 526

415

542

24

?2

0

1232

1179

1 184

147

149

226

106

0

58

0



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

Map Cobble Bedrock Debris Fan Sand Talus Vegetation

ESPN (RM s9.75 - 61.00)

5119t91
(1300-1400)

8/1 9/91
(1830-18s6)

5t22t91
(1 1 30-1230\

8t18t91
(0850-0e20)

6t17 t92
(1 1 30- 1245)

5,31 g-5, 467
(5,385)

11,089-1 1,099
(11,099)

14,792-15,502
(14,920)

17,249-16,749
(17 ,149)

12,379-12.016
(12,095)

0

0

0

0

0

428 143

239 154

193

198

269

283

275

344

406

402

398

353

163

220

174

65

103

95

76

189

234

159

267

I
1 184

1186 I
112eI

1 163

1164 I

Site Date Midfiow (COl (BE) (DF) (SA) ffAl NE) Total

CAMP (RM 61.00€1.251

5n0t91
(0830-0e30)

8/19/91
( 1 730-1 750)

5121t91
(1s15-1630)

8/18/91
(0800-0834)

6t17 t92
(1 01 5-1 1 00)

5,319-5,269
(5,234)

11,297-11,237
(11,250)

1 5,0 17 -14, ggg
(14,899)

17 ,651-17,249
(17 ,500)

12,916-12,443
(12,696)

I
I
I
t104

147

106

86

91

93

83

28

61

93

41

85

347

356

348

304

341

295

235

154

214

80

289

141

209

157

95

304

177

1 003

999

1 005

rc47

1010

LCR| (RM 61.25 - 61.50)

5/1 9/91
(1000-1 130)

8/1 8/91
( 1 800-1 830)

5t21t91
( 1 330-1 430)

8/1 8/91
(1 000-1 032)

930530

5,335-5,451
(5,400)

11,446-1 1,326
(11,400)

14,856-14,994
(14,920)

16,451-16,1 55
(16,300)

t
I
I

0

0

0

1363

HOP| (RM 62.20€2.4A1

9/16/91
(1s30-1618)

8t20t91
(1030-10s0)

6t18t92

10,052-10,043
(10,050)

16,122-15,762
(16,000)

1 1,979-1 1,643

638 230

120'' I224

220

198

584

606

582

257

269

178

11421

1

47

136

1 135
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Table H€. Grose and net dlsplacement d mlgratory and non-mlgrstory radlotagged adult humpback chub In
the Colorado Rtvgr In Grand Canyon, 19€0-1993.

I
I
I

MIGRATORY NON.MIGRATORY

PIT Tag No.
GROSS

(km)
NET
(km)

GROSS
(km)

NET
(km)

No. of
Contacls PIT Tag No.

No. of
Contacts

I
7F7F3F5050

7F7F3E2D2D

7F7F3C4452

7F7F3E3CsC

7F7F3E3030

7F7F3C3171

7F7F3F3A5C

7F7F3c2;DO6

7F7F383D23

7F7F3E2727

7F7F3E2661

7F7F3F1 153

7F7F3F52OD

7F7F3E3BOO

7F7F3E372A

7F7F3C6F1 5

7F7D026506

7F7D075805

7F7F0 1461F

7F7DoTn6A

7F7F3E276F

7F7F3F4E45

7F7E431037

7F78432514

7F7F09581 4

7F7F 1 F6A79

7nD140108

7F7E43OD1E

7F7E432641

7F7F271 C57

7F7F 1 E7A65

4.51

3.54

7,72

1,77

7.18

8.69

8.56

3.93

9.36

2,75

4.99

3.79

6.73

2.99

2.S3

9.09

10.65

12.58

4.54

5.15

16.93

6.63

1 1.19

3.81

7.14

8.83

2.77

3.70

6.97

4,U2

9.07

1.53

0.04

-1 .61

{.32

-5.23

-2.90

4,02

-1.67

-1.61

-1.30

4,U

{.88

{.93

-0.34

0.68

€.23

1.45

-0.97

{.32

1.61

0.16

0.16

€.94

-2.41

.4.34

-3.1 1

-1 ,n
-1 .74

4.30

-1 .61

4.72

30

10

30

12

21

17

45

26

24

27

14

7

2,

21

19

n
27

26

37

18

2,

2,

33

23

21

36

18

45

13

25

2,

3.38

0.32

1.45

1.93

3.38

3.46

7,48

0.32

5.31

11.75

4.18

1.05

6.84

4,u

5.87

3.78

8.61

6,4

3,2,

1.61

4,u

0.32

3,2,

1.51

6.76

4,U

4.10

5.07

9.57

4,92

2.98

0.80

0.32

1.29

0

{.16

0.08

0.32

{.32

4.64

0.80

-2.90

-0.40

4.59

0.16

1.53

0.08

0.24

€.11

4.97

0.16

4,18

0

4.48

1.49

1.77

0.80

4.40

4,72

{.08

-1 .13

1.€

13

2

7

6

I
16

18

11

13

28

16

6

33

39

n
23

25

8
7

10

10

5

a
I

27

8

18

25

27

23

n

7F7F3F3626

7F7F3F4054

7F7F3F5044

7F7F3F4E1 1

7F7F3E2F3A

7F7F4ffiB2C

7F7F3C31 1 C

NO PITTAG

7F7F3C?919

7F7F3U162

7F7F3U208

7F7F3E362E

7F7F3C2€E

7F7D0760sO

7F70086032

7F7DA8l,Cos

7F7D08A$E

7F7D081 904

7F7008552A

7F7F3F376p

7F7F3E3149

7F7F3E3il2

7F7F21747D

7nF21741B-

7F7F475E72

7F7F3E61 1 7

7F7F3E5839

7F7E43182C

7F7F3E506C

7F7F3E51 &3

7F7D085ASt
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Table H.3. continued

MIGRATORY

No. of
Contasts PIT Tag No.

NON-MTGRATORY

GROSS
(km)

NET
(km)

NET
(lrm)

I PIT Tag No.
GROSS

(km)
No. of

Contacts

I
t

7F7F321 C62

7F7F33371 s

7F7F3C3038

7F7F3F4ET7

3.70

1.69

3.86

6.92

1,n

1.53

-1.93

0.32

1.37

0.56

3.06

-1 .05

4.08

-0.&l

14

n
33

14

17

17

38

7F7Fffi,B7B

7F7F477F56

7F7E430660

I
I

Mean

STD DEV.

MIN

tliA(

N

6.23

3.48

1.69

16.93

35

1.99

1.51

0.16

5.23

35

23.66

9.12

7

45

35

4.00

2,70

0.32

1.75

v

1.07

1.38

0

6,1 1

u

17.50

9.50

2

39

I
I
I
t
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I

zzzzz zzzz

\t cY) ,F_ 
=Fl- r\P.oKR

+trt-r
83
olo)

€ +ro
'! '! I EE5 ;5

+9 clS :ct o9 I t <o

EE gP EE EP H E E I

CDC.) CDCD 6l1CD CDg) o) g) g)

rflo
Ft-

o)sl
(?+
FF

Ff\
Fcotoo
FFoo)

OFN
!Fr

sf(O(otr?
FFF(Y)ssvoooo

Fo)cDoo)

as|eFs|C)r\OEEEA gEEEg E
l-FF,FFFIFo)o)CDO)o)o)CDCDC')

lftfOsfFE)
NNF(!O(N
Cfislr)r')rCIstoooooo

Fo)o)oooo)

N€€cOsrCDsssNNN= N6$$S $ooo-oooooo
Ft-l-t-Fo)ooo)o)oo)o)o)

(D$tco(V)ol€
Ft-FF
Glcv)NSI-.c1)q)oooooo
FFFFooooo)o)

rfCV)€(g(o€l()o)\f
l-FY-gss- sgggg g

F!-F!-FFo)o)g)o)oo)cDo)o

o)oooooaOO'-FOA
,F F t-) t?ooooo--oo
FFF!-oo)o)oo)o)g)

NNf\(o(Of\COO)
FFFC)

O O O F l- F F F
FF!-o888 88885

frRE SfrN,qB E E8 N ,E SEEHB SfiSHS I 68 N sr +..lHHH gHg!{ g l{ gg $ H sH
lltllllJ.lrtJ.lJ.lJ.IJ.tJ-ll.l!lrlrltFFI\NI\FT\!\NNT\T\FT\N$!ltltJ-lJ-lJ-ll-tttJ.tttJ-ltlJ.l.l-l!N f\ N : F I\ F f\ f\ N N t\ N t\ t\ N

C')
Fsfto(of\€F (\l Ct,

$EI
lt tF

€64
-FEOtr

EEE

tt

E;g
E6e
ul

9e Sar=.co 3f;

gf
6EEg
.5955

o

flJ,6gEetrEJ6e

- E,A6 €ttETEEsE

Fss

CD.€.FO
tsz
o.

o
1--r

h
o
Frl-o
tt
F-tr
?b

;o€6tt
Ito
.Fc
t-
Fts

=6o
a--f-3

F
ctt
ctl
tr

E
F-6
o
cD
ol
tlr

F-;
o-€€t6
b
Fo
t-
F
b

o-o
f

o
fo
F--o
L

EoJv
o
a---
tt
tto€
C'6
F-bo
IJ
.ct
3
a-o
!o€tt
CL
F-b
-l-F-iF-{t-It
tr
tto
ctt
ctlo
Fo

Itl6
E
c

Ir
O.
TE
EOFJ

ficttrz



ro(r)(o$rro9 c.r$NEE

o' RR R S
'l , g FE 'l 'l E 'l '! H '! ,

o)(')(')CDCD

& : P I i8 eP : 9 P I 9: I PF PEPEPgPgP'PF EF.H HcD cD o) cD oDo) oD€) o) O CD o) aDO) o) o

c)C')(t)st{'(o(D!t(oc?tftf(g$
NFFFFFRIFFFFFs i ppgpp=g HHHHHFtr-FFF.l-cDcDooo)o)cDo)cDoo)o)o)o)

€$(D
F888
F'FFCDg)o)

F?-tt'N$l(O(Olorf(AFQ)IOSJ
OC\NOFftArraSFF P FFFPFPP HHHHHo)oooo)o)oooo)oocDo)

(v) to (o
(\t F
CD CO IJ)ooo

FFooct)

C\to)sf(o€'rop9E?NNo)\i$
F'r-FFFFC\l$l$lFFo ", gggg555 sSgHS.oo
F F F !- F ly Sy L\l rly \_\,oo)o)ooocDo)o)o)o)o)os)

sl\|.a)
FF
CD(V)C)ooo
V.o)oo)

=F= = I SPP:P99 t88=:888 I I 8888555 =E=EHF ? F E F E F ? F F F F ? LY IJ(tr (n o) o o o o o g) or o) o o) g) o cr, ot

$$EFEE$HEFE$FEFHHR*FKNNFI\NFF'\FI\FF!>FR* * R KFHFK*H *HFT*

c') €o(\t sl

to r\ to
F

o)
F RR85SLt!coth<otstNstsrolstAl

;E:
6SE

ttr
*64
fifi5
E
o.t ?
E:tr:El-EVL
E€E

=EE,cli'
ru

$e$o 3E

o9€
nEHaut---
i|--brinE

rl It-a

{tO+,?;SEEEE-6e

-
-O^q€ trtt
EEg
-bbsE->

l! - .-.
- oEt-
w-:-O..P E
e- El
L 

-

CD-€.FO
tszo

)
bcttrz

I
t
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I

lf,
o
f
F.F
l-

oo

YT.
o
.ooF



I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
t
I

a-;

L.o
b

o
o
E
Ifc3
o
cr
1F5
o
o)
.E

=E
E
O
JY
cr€o
(U

,t

L.

E8
-(UOsb>. ra-.=o
rts -Ooa
EE(UE
lf $I
:G
-Obl

-.4E5
EEo--
J|J)
OT

.Flcc1C
EOe6
E8AJd.o

Rc?goNpco

F

F

N
orr
$l
o)

s? coo88sJ 6Joo)

HH$H

sf(o(gtJl€FC\J
!-FTFFFEE88r 88s$$ss ss

€F()

$HH$H FH

8R=Fg ePssHs$ $s

teotoco(F S\I F5588r 85$$s$$ ss

EghEE REE69RS e9srrJNsgC')N
Ef,ilur.L tS.l- l.- t\ l.* F F Fll-tJ.tl-ltll-LLLLr\Nr\Nr\FF

g"$sEb Eg

$E!

*64
-?EOtr

EEE

tt
tlr ?
^=-.rq--a f r
u-
,- all 

-EEE'-0EO=
]U

3= S
6!o 3E

oo
,_.r,;EHA

q--i--

fr--,.b'IO==.-txg
rlY-a

f,(r,
-(ASE
EEEJ6e

€
-U-r€ €!t
EsE

t\fr ||,rr
E-=

-EEFo5

cn
.4.FO
tsz
o.

ficttrz

]Co
f|-

T=

oo
Y-r
-
.c
.o
6
F





endix I



I
t
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I

300

250

200

150

100

50

Above LCR Below LCR Region ll Region lll

Above LCR Below LCR Region ll Region lll

l1g. l-1. Drit denslty (top) and relatlve abundancc (bottom) of drlfting Invertebratee by reach collected from the Colorado
River, in Grand Canyon, 1991-93. (nn SE6|
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