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INTRODUCTION

This report presents pertinent details associated with Trip #1, 1991. Included in the report are a
summary of trip logistics, research schedule, personnel, data collected, observations, problems
encountered and recommendations. Most information is presented in tabular format to provide a
quick synopsis of pertinent trip details and results.

LOGISTICS, RESEARCH SCHEDULE AND PERSONNEL

Tables 1 and 1a present a summary of all camp locations and research activities for Trip #1, 1991.
Table 2 is a list of personnel on the trip as well as their affiliation.

DATA COLLECTED

Table 3 presents a summary of fish species captured by gear type and reach for Trip #1, 1991. Table
4 is a summarizes basic information on all humpback chubs handled during the trip. Table 5 gives
pertinent information on all humpback chubs radiotagged during Trip #1, 1991.

Humpback Chubs Captured

A total of 83 humpback chub were handled during Trip #1, 1991. Eleven of the 83 humpback chubs
processed were recaptures, possessing either Carlin, Floy or PIT tags. Recapture information,
including tag type, color and number is presented in Table 4. All Carlin and Floy dangler tags were
removed from recaptured fish and the fish were equipped with a PIT tag for future identification.
Tags removed by BIO/WEST will be returned to Arizona Game and Fish Department (AGFD) with
associated information for each fish. The majority of humpback chubs were captured in Reach 1 in
the vicinity of the LCR. Three humpback chub, however, were collected from downstream locations.
Two were collected immediately upstream of Shinumo Creek and one near 220 Mile Canyon (Table
4).

Three radio-tagged fish were recaptured during Trip #1, 1991. Two of these fish appeared in good
condition and appeared to be recovering normally from surgical implant procedures. These fish were
processed, photographed and released. The third recaptured radiotagged fish, implanted 87 days prior
to recapture, (PIT tag #7F7F3F3626) showed signs of stress related to implant procedures and was
held for observation. The fish was held for observation and subsequently died. The carcass was
transported out of the canyon immediately and taken to Northern Arizona University for further
inspection. Special reports will be submitted to AGF and USFWS regarding this fish.

Radiotelemetry

Seven humpback chubs were implanted with radio transmitters during Trip #1, 1991. All tags were
implanted without complications and the fish were vigorous and in good condition at the time of
release. Three of the seven fish were relocated and observed at least once following release, and
showed no signs of aberrant behavior. All fish were actively moving both vertically and longitudinally
and were judged to be showing no ill effects from implantation.

PR 250-02
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Bench Marks

Three temporary bench marks were established in the Little Colorado River (LCR) area (Reach 1)
for the purpose of measuring river stage change and relating it to movement of radiotagged fish.
Each bench mark will eventually be correlated to one of the 50 permanent known elevation marks
for determining absolute stage and flow changes.

Each bench mark is a 1 cm diameter dot of latex paint placed on a permanent rock above the high
water mark. A given bench mark will be used to monitor stage change between hydraulic controls,
e.g., between riffles or rapids.

The three bench marks are:

1.

RMI 61.2, river right on a large supai boulder on the point below the primary camp at the
Little Colorado River.

RMI 62.2, river right on tapeats boulder sitting on a Tapeats ledge at the top of the eddy
above "Crash Canyon" rapid.

RMI 65.3, river right upstream of mine at the Lava Chuar camp on bedrock on upstream side
of small gully.

OBSERVATIONS

All chubs handled appeared robust, vigorous and in good condition.

Under fluctuating flows (=5,000 - 18,000 cfs) in January, netting with gill and trammel nets
proved an effective means for collecting adult and large juvenile humpback chubs in the
mainstem Colorado River.

Under clear water conditions, most humpback chubs were captured during the crepuscular
and nocturnal period. Under turbid conditions humpback chubs were captured during the
diurnal period, but catch rates still appeared higher during the crepuscular and nocturnal
periods. All chubs collected in Reaches 2 and 3 were collected during the crepuscular and
early nocturnal periods.

Contacts with previously radiotagged fish suggested that the fish move to deeper places in the
river channel during the daylight period in clear water. Radiotelemetry information also
indicated that the fish moved higher in the water column in the nocturnal period and during
higher turbidity.

Ten days of surveillance of radiotagged fish suggests very little long range movement occurred
during Trip #1, 1991.

PR 250-02
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6. Successful deliberate attempts to recapture radiotagged fish on two occasions with intensive
netting, future recapture attempts (if deemed necessary) are feasible.

7. High numbers of humpback chubs captured near Awatubi Canyon (RM 58.3), which
represents the furthest upstream where intensive sampling has been conducted, suggests that
densities of humpback chubs continue to be high to this point upstream.

8. Low numbers of chubs were captured in Reaches 2 and 3. However, the capture of two
humpback chub near Shinumo Creek during Trip 1, 1991 and one humpback chub during
Trip 2, 1990 suggests that a population of undetermined size and reproductive status could
be present at that location.

9. Egg masses were observed in all female humpback chubs implanted during Trip #1, 1991.
Eggs were well developed, with individual eggs being discernable.

PROBLEMS ENCOUNTERED AND SOLUTIONS

1. Recapture and inspection of three radiotagged fish during Trip #1, 1991, suggest that external
antennae may be irritating tissue in the vicinity of the antenna exit point. For subsequent
radio transmitter implant procedures will be slightly modified, specifically so that external
antennae will be trimmed to a length so that the antenna will not protrude beyond the
hyperal plate, thus reducing mechanical disturbance of the antenna by the caudal fin.
Additional techniques to minimize mechanical injury will also be investigated.

2, Resolution of both Steven’s and Belnap’s river guide continues to be problematic in terms of
locating and monitoring movements of radiotagged humpback chubs. Aerial photography will
be used for delineating fish locations and movements beginning on Trip #2, 1991.

RECOMMENDATIONS

1. Radio transmitters should only be implanted in large male humpback chubs during Trip #3,
1991 (March). Observations of egg maturation during Trip #1, 1991, indicate that by March
egg masses may be too large enough to risk implanting females without fear of injury.
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1/6/91 28.2 | Shinumo Wash X
1/7/91 58.2 | Awatubi Canyon X X X X
1/8/91 58.2 | Awatubi Canyon X X X
1/9/91 58.2 | Awatubi Canyon X X X
1/10/91 613 | LCR X X X X
1/11/91 613 | LCR X X X
1/12/91 613 | LCR X X X
1/13/91 65.4 | Lava Chuar X X X X
1/14/91 65.4 | Lava Chuar X X X
1/15/91 65.4 | Lava Chuar X X X
1/16/91 65.4 | Lava Chuar X X X
1/17/91 65.4 | Lava Chuar X X X
1/18/91 91.0 | Below Horn Creek X X
1/19/91 131.8 | Stone Creek X
1/20/91 178.0 | Vulcans Anvil X X
f 1/21/91 178.0 | Vulcans Anvil X
1/22/91 202.0 | 202-Mile Canyon X X
1/23/91 202.0 | 202-Mile Canyon X X
1/24/91 225.0 | Diamond Creek X X
1/25/91 225.8 | Diamond Creek Take out
" T&R = Travel and Reconnaissance |
FS = Fish Sampling
TE = Telemetry
HQ = Habitat Quantification




Table 1a. Logistics and Research Schedule for Trip #1, 1991, Team 2.

1/6/91 293 | Shinumo Wash X

1/7/91 81.1 | Grapevine X
1/8/91 81.1 | Grapevine
1/9/91 81.1 | Grapevine
1/10/91 98.0 | Crystal Creek X
1/11/91 98.0 | Crystal Creek
1/12/91 1083 | Lower Bass X
1/13/91 1083 | Lower Bass
1/14/91 120.0 | Blacktail Canyon X
1/15/91 120.0 | Blacktail Canyon
1/16/91 131.8 | Stone Creek X
1/17/91 131.8 | Stone Creek

" 1/18/91 164.9 | Tuckup Canyon X -
" 1/19/91 164.9 | Tuckup Canyon
l 1/20/91 177.7 | Vulcan’s Anvil X
1/21/91 177.7 | Vulcan’s Anvil
1/22/91 219.8 | 220-Mile Canyon X
1/23/91 219.8 | 220-Mile Canyon
I 1249 225.8 | Diamond Creek X
1/25/91 225.8 | Diamond Creek Take out

S I RN O R O O R O PR P PR Y

" T&R = Travel and Reconnaissance
FS = Fish Sampling
TE = Telemetry

HQ Habitat Quantification
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PERSONNEL AFFILIATION DATES COMMENTS

TEAM #1
Bill Masslich B/W 1/6-1/25 Project Leader - B/'W
Tony Wasowicz B/W 1/6-1/25
Helen Yard B/W 1/6-1/25
Randy VanHaverbeke B/W 1/6-1/25
Peter Weiss B/W 1/6-1/25
Rich Valdez B/W 1/11-1/14 In/Out Tanner
Bill Leibfried B/W 1/11-1/14 In/Out Tanner
Mike Yard GCES 1/11-11 In Tanner/Out B.A.
Allen Hayden GCES 1/6-1/25
John Toner OARS 1/6-1125 '
Allister Bleifuss OARS 1/6-1/25
Ann Cassidy OARS 1/6-1/25
TEAM #2
Larry Crist B/W 1/6-1/25 Project Leader - B'W
Glenn Doster B/W 1/6-1/25
Erika Prats B/W 1/6-1/25
Mondell Hebbert B/W 1/6-1/25
Stuart Reeder B/W 1/6-1/25
Bob Grusy OARS Trip Leader - OARS
Il Alan Tinnes OARS
Jan Kempster OARS
=_iohn Olwine ) GCES Volunteer
PR 250-02
BIO/WEST, Inc.




L "ouf ‘1LSHM/OIg
20-0SZ ¥d

4 9L7CeT
09=N
IL
€ yoeay

14 09°101
0S=N
1L
T Yoeay

ClI Ol N| O} ©

14 €3°0€T
P9=N
1L
1 yoesy

C| O | Q| Q| =] O} ©
Clo| ool

a9

W
—
)
on

€1
PI=N
d
€ Yoeay

q 11El
8€=N
T
Z yoeay

ﬁogoccoc—-co—'oo
- Ol -] O] OC|ClOo]lOCl~]C|lO]|]OC]O]| O
(=]

L
66C

=
O
&

<o
o
i

4 §9'
9=N
gc|
1 yoesy

olo|lo|ojo|c|o|clo|c|o|o|o|lolo|lo|lo]e
olo|loc|loc|oc|o|o|o|loclo|oc|lo|lo|lo|lc|c]eo]e
clo|o|ofc|o|~|c|loc|c|c|c]|c|olo|olo|e
clo|o|jo|o|c|cc|c|c|c|c|ceclololole
clo|o|o|o|o|c|clc|alelc]lclocloo]leole
vt
olo|c|eo|c|c|e|eo|c|c|o|o~|oo~|ole
=] =< =] <] =] ] <] =] >

—|lOo|lCo|lclo]|lo|olo]

Al B Bl =18 Bl B =2 I (e I B




8 : "ouf ‘LSAM/OIY
20-0ST ud

14 61°0L
pE=N
WO
€ Yoeay

o|lo|l o) o

I 09°0L
Se=N
WO
Z yoeay

(=)

4 9.°TT
ZI=N
WO
I yoeoy

o B SR R B B
Sl o]l o] o

4 €p€T1
9=N
AL
€ Yoesy

4 Ly'66
0S=N
AL
Z Yoy

14 £5°v6
IP=N

[ AL

1 yoeay

| Q| ~|Oo|o|I~NOo|C]loc|lolololo]l o

OK}OO\OOOVGOOOOOOQ
ol IR el Bl I A BN Bl B B B2l B IS S B IS

S| | OOl o|]lo]lo|lololololo

—
< O

Cl|le | |||l |lojlo|loclololol o
Cle ||l oclo|lolo|loclojloleol o
Clo|lojo|ojojo]|c|oc|lcoclo|loloc|lolololole
S|l j]o|mn|o|o]| ool o|loc|lolcoclo|lolo| o
SClej|jo ||l n]~|lo|lo)l]loclo]|lo|locloc|lolel e
Sl | |N|olo|o|o|lc]loc|lclo|lo]lo|lo|lole]lo
NI Oo|Q Q||| o|lc|clojlo|lolclolol o

&

EOOOOOOOO




6 "ouf ‘1SHM/O19
20-0ST ud

14 66'v€
8I=N
X9
€ Yoeay

M pLT
Z=N
X9

z yoeay

Clo|lo|lo] e

YL
p=N
XD
I yoeay

g €1°¢8
=N
do
€ yoeoy

4 6/'€8
=N
do
T yoeay

q $9'18
8E=N
do
1 yoesy

|l o]l =]|Co|lQ|e|o|ol—jocjlolo|lo|lolol ol o

Cleojo|lo|o|lo|lolocloc]lol o

QIO C| Q||| o|Clo|lolololclolo|lolol o
Cl Q| S| Q| C|Qlololo|lo|lo|loclololololol o
Cl OO Q| Q| OClo|]Oolojoc|lo|locloclololceclo|l o
IOl OO oo ool o|lelo]lolololclol o
Ol O Q] C| OOl oo ol olo|lo|loclololoclol o
ClC|Cjocjo|Clolo|lolo|loclojolo|lolocolol o
é@OOQOCMOOOﬂOI\OQO—‘O
Il | ClOojC|le|lajCclo|lo|lo]loclo]lolololo] o
L= | <= ] <] =] <] =] ] <] =] ] <] =] >




o1 ‘ouf ‘LSHM/OI9
20-0ST 9d

[owwes) pajeol = JL
(1o3owerp £) 1ou dooy wnipsy = WH

Qoep pappoads = (s (1o70urerp ) 19u dooy jjews = SH
dreo = d0 _u ——mw uﬂOEmuOQNO .uﬂOEOuoﬁm (74 @ Wt 01,0 ¢ 001 = XD
ysijied [ouueyd = 5o 19U 18 4 1X9%,001 = dO
noxn umolq = Jg 1ou 13 ,7X.9X01 = WO
no1} MoquUIel = gy 10U [ourwen 71X, [X6X,6/ = L
juelleA Jinowpauue) = A Ioyons peayan|q = HY Ieof Jo Sunox = X 19U pwwel) 21X, IX9X.G/. = 1L
UYSGHIY Spueln orf = A 10yons ynowjouue)y = W ofusAnf = [ Suysyondog = T4
mnon yoolq = g qnyo yoeqduny = gH - ¢ PV =V -, sadAy, 1es -
o |o 0 0 0 0 0 vy o 0 0 A
o o 0 0 I 1 1 LE 0 I 9 f TviOL
o o I 0 41! S 4 bES S (42 LL v
_ 0 |o 0 0 0 0 0 0 0 0 0 X ]
# o |o 0 0 0 0 0 0 0 0 I f I=N
m 0 lo 0 0 0 0 0 0 0 0 1 \ 1 yoeay
m 0 |o 0 0 0 0 0 0 0 0 0 X 9 00'61
o |o 0 0 0 0 0 0 0 0 0 f 1=N
SH
0 |o 0 0 0 0 0 0 0 0 0 v T Yooy
_
0 |o 0 0 0 0 0 0 0 0 0 X Iy L9°TH
o |o 0 0 0 0 0 0 0 0 0 f t=N
WH
0 |o 0 0 0 0 1 €1 0 0 0 \/ T youay
| AT | 1a ). as O 00 i it HY




6'8S 6'8S 062 80€ - 6YEVICALAL 601016 [ LI |
€8S €8S LEE £€€ - SOFTHEALAL 601016 | 91

€8S €8S ¥29 L6€ - LT6EH0ILAL 601016 | S1

€8S €8S b6S s8¢ ) VOSVEIEALAL 601016 | #1

__ 6'8S 6'8S 8I€ zIE - STACHEALAL 601016 | €1 __
6'8S 6'8S 969 90 - SYYEDEALAL 601016 | 21 __
__ 0'6S 0'6S ¥95 S6€ - VILIEOEALAL 601016 | 11
__ 6'SS 6'SS SIE €€ - 6LAEIEALAL 601016
685 6'8S 60S 09€ - TILTALALAL 601016
6'8S 6'8S 78T S1E - SLOEHEALAL 601016
885 835 [ os 98¢ - ALTrAEALAL 801016
8'8S 885 682 Ss€ - TYEPOEILAL 801016
78S 78S 62S LLE - Ob9THEILAL 801016
8'8S 8'8S ) 00% - VBOTYOEALAL 801016
8'8g '35 €87 S0€ : AzvbaedLaL 801016
€8S £'86 9sp zs¢ - LSPEDEALAL 801016
VOSOETEALAL 801016

S
=

zlz|z|z|z|z|z|z|z|z|z|z|z|=|>|z| z| =
EIE|IE|E|G|E|E|B|E|E|E|8|E|E|8|8|8|¥

|l ANl T O] O

£'8¢ £8¢ 898 08y -

11 auf ‘1L.SAM/0OId

20-0SC dd

__ 6'8S 6'8S SES S8¢ - ALSEHEALIL 601016 | 81 =
W
W
_
)



(4! "ou] ‘LSHM/014
20-0SC dd
€801 €801 79z p62 - N | phISHedLaL ao Z11016 | s€
TS $'09 pES s8¢ - N | osozaedras ao Z11016 | v€
€19 €19 9% LSE 80 X | elozacdLaL do ZI1016 | €€
09 ¥'09 08L 95y - N | goosaedraL ML ZI1016 | Z€ __
909 909 - pEE - N - L 111016 | 1€
909 909 €€9 S6€ - X | vodosodzaL L 111016 | O€
1’19 119 Feg 897 - N | azaeoedcar AL 111016 | 62
909 909 709 60V - N | Vb60spdLaL L 11101682
909 909 pL9 ey - N | oresdedsds L 111016 | L2 |
909 909 €€€ 6v€ - N | vogrdedrds L 111016 |92 A
909 $'09 0L9 £0b - N | zeapdedsar WO 011016 (ST |
909 909 8v9 08¢ - N | veizaedca WO 011016 | 17 |
$'09 19 SZ€ 1€ - N | eedzaedras WO 011016 | €2 _
5’09 509 SIS 00v - N | LeveaedLds WO 011016 | 22 4
509 $'09 S€9 p6€ - | N |vezasgediaL WO 011016 | 12 ,
509 $'09 699 sop - X | v90azoedLaL WO 011016 | 0T |
6'8S 6'8S 6€S 98¢ - N | sogzdedriL AL 601016 | 61 #ﬁ




€l "ouf ‘LSAM/OI9

20-0SC Ud

_._@.3 99 ZiL 06€ - N | 6LevoedLdL AL L1016 | 2$ __
L'v9 L9 86v ovE - N | oceeoedrar 1L L1016 | 1S
919 99 STk SE - N | oorsgedcas 1L €11016 | 08
_»c.% 999 019 10% - X | zsevdediar 1L €11016 | 6%
919 99 59 €81 - N | oLopdediar AL €11016 | ¥
919 9%9 00€ 9€€ - N | ecvzacdidL 1L €11016 | LY

99 999 Sop §9¢ - N | LLvededidL aL €11016 | 9% __
919 949 01 L1T - N | vorvaedsas aL €11016 | b
L'09 L'09 692 S0€ - N | gzeeaedras 1L 11016 | vv
509 509 628 8y - N | osvoasdrac do Z11016 | €v

$'09 09 18¢ £€€ - N | 60zrdedLdL do 11016 | 2w __
509 5’09 £€9 S6€ - N | soczoedtac do 11016 | 1v
€19 €19 L9 061 . N | oeszoedraL do Z11016 | 0%
| 509 $'09 €56 yEp Z8110e | A | cogededaL do Z11016 | 6€
_T.% 09 Ve €€ - N | vigzoedias o Z11016 | 8¢

€'801 €801 8LT 987 - N | 1imsoedzds AL 11016 | L€ __

8'09 809 veL ey . | K | 9zoedediaL d Z11016 | 9¢ |




14! *ouf ‘LSAM/01Y
<0-0ST ud
fos 0's9 £0€ 81¢ | N | soedena X9 911016 | 69
[sro ) 957 10¢ ;108 X | ovazoedLaL o 911016 | 89
L9 L9 zsT ohe N | oviededsdl L 911016 | 9
L9 L9 y9s 65€ N | veslsvdLaL AL 911016 | 99
L9 L9 Lev 1€ - N | gedvdedsds ML 911016 | 59
19 9 % 0zt N | oeozdedLdL L ST1016 ]9 |
819 89 £6¢ pee N | €coededsdL WO S11016| €9 |
vy 9 |6 612 N | ozsisvdLiL AL s11016 [ 9 |
s s S1z 6LT N | soscAedLdL ML st1016| 19 |
o r9 £6€ SvE N | VovbdeddL AL S11016 (09 |
79 o 96¢ ove - N | ovsvOedLdL 1L STT016 |65 |
[v L9 vee 9z¢ N | vLiededsdL ) cTiot6|8s |
L9 L9 61v S9€ - N | ILivaedsdL o ST1016| LS |
_5@ L9 63¢ oEE - N | eLasdedrds o 110169 |
| T%9 T%9 %69 66¢ - A | comp0edLdL 1L Y1076 55 |
L9 L9 pse Ive N | otosdedrdL 1L P11016|¥5 |
99 99 pIv Tve N | scavdedLdL L pT1016| €5 |




ST oul ‘LSHM/OId

20-0SC dd
__ L'61T L617 g1 oz - N | szspdedras ML €21016 | €8
b9 S'h9 €T pLT - A | soszacdiaL AL L11016 | 28
P9 b9 3g 8€ - N | doseoedras L L1106 | 18
9 S9 96V 69¢ - N | gzieaedcdr ML L11016 | 08 __
9 P9 8IS S6€ FSL X | zospdedraL 1L LT1016 | 6L
9 b9 LIS z6¢ 18T A | SeOwdedLdL L L11016 | 8L
9 ¥9 856 €LE - N | avezaedids L LI10T6 | LL
v b9 082 €€€ - N | easgedas L LT1016 | 9L
yt9 b9 OLE zee - N | aivzaededs L L11016 | SL
L9 L9 8I€ z6€ - X | OzassraLaL L 911016 | L
619 619 91¢ 62€ - N | s96€dedrdL AL 911016 | €L
619 619 99z S0€ - N | 1epoedrdL ML 911016 | ZL
L'b9 L9 z8 012 - N | de0ededidL ML 911016 | 1L |
€9 €59 oy €vE - N | opipdediar 1L 911016 | 0L |




G O N -GN BN aGE S aE G G TS BN D B A G an B =

91 U] ‘LSAM/OIL
20-0ST ¥d

u =~w unuE_uOQND Jﬁuao.moﬁm 1% @ W 01 . C ,.OOﬁ = XD
19U 18 GAIX9X001 = dO
ou 3 zx9% 01 = WO
19U Purwen 71X, [XSXS. = YL
10U [ourwen ZIX4IX9XSL = IL
Sumgsgonooig = 19
sod£J, 1800 -,
Surpeaisiu ojqeqoid -,
Iapwsuer) oipel gim pojueidur ysi -,
dipo uig
dey, 11d -
AoV - Lol mojjax -,
a4oV - foyq adueiQ -
ufIe) MO[joX [[eus -,
qAOV - Se1 Lol mo[pax -

14vdd



Ll ouf ‘1LSHM/OIb
20-0SC Ad
909 909 0zHO16 001 11 99 ocLov | svo | ose | Leszaedrar | ortois | L __
$'09 509 LT€016 SL 11 v3 oLoov | se9 | ves | czasaeddL | ortots | 9
$'09 5’09 0EK016 ozl 1 w ovLov | 699 | sov | ooazoedrdr | ortote | s
€85 621016 0zl 11 It o1Lov | v6s | sse | osvededrdL | eotots | ¥
0'6S 92€016 sL I o8 ooy | v9s | sec | 1LieoedidL | eotots | €
€86 62v016 ozt 1 v 0890 | 898 | o3y | ogoedEILAL | 601016 | 2
'S5 81$016 001 T 9 0990 | €9 | oov | sozroedraL | sorote | 1 |
NOLLONLLXA (sfup) XONVL (swd) JZIS (uyu/sasind)
40 ALVA -)dAdXd AATT | HVIOIAVH | ALVH AS1nd
QILVINLLSE




DRAFT

40.600/64 1 901116 60.4 60.4
910108(1631) 60.1
910109(1250) 60.1
910110(1130) 60.1
910110(1711) 60.1
910111(1222) 60.1
900115(1835) 60.1
40.670/48 11 901017 60.2 60.2
910108(1525) 60.5
910109(1255) 60.5
910110(1140) 60.5
910111(1214) 605 |
910115(1906) 60.5
40.620/74 11 901017 60.4 60.4
910109(1309) 60.9
" 910112(1655) 1 RECAP  {TURED-- 60.9
40.740/80 11 901119 62.0 62.0
910108(1424) 62.2
910109(1338) 62.2
910110(1425) 62.2
910111(1400) 62.2
910115(1953) 622
40.640/82 11 901121 64.1 64.1 -
910108(1400) 639 |
910109(1428) 63.9
910110(1452) 63.9
910111(1435) 63.9
910111(1253) 63.9
910115(0930) 64.2
910115(2018) 64.5
910116(1330) 64.5 "
PR 250-02
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40.630/64 11 901123 64.4 64.4
910108(1340) 64.1
910108(1430) 64.1
910110(1516) 64.1
910111(1440) 64.1
910112(1310) 64.1
910115(2009) 64.1
40.610/56 11 901020 64.6 64.7
11 910108(1317) 64.8
910108(1440) 64.7
910110(1543) 64.7
910111(1448) 64.7
910112(1420) 64.7
910115(2028) 64.7 |
910116(1350) 64.7
40.680/60 11 901018 60.6 60.5
l 910115 60.4
40.660/64" 11 910108 58.8 58.8
910109 58.8
40.710/43" 11 910109 583 583
910110(1115) 583
910111(1248) 583
40.720/67" 11 900110 60.6 60.6
900111(1200) 60.7

! Implanted during current trip

PR 25002
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INTRODUCTION

This report presents pertinent details associated with Trip #2, 1991. Included in the report are a
summary of trip logistics, research schedule, personnel, data collected, observations, problems
encountered and recommendations. Most information is presented in tabular format to provide a
quick synopsis of pertinent trip details and results.

LOGISTICS, RESEARCH SCHEDULE AND PERSONNEL

Tables 1 present a summary of all camp locations and research activities for Trip #2, 1991. Table
2 is a list of personnel on the trip as well as their affiliation.

DATA COLLECTED
Table 3 presents a summary of fish species captured by gear type and reach for Trip #2, 1991. Table
4 is a summarizes basic information on all humpback chubs handled during the trip. Table 5 gives

pertinent information on all humpback chubs radiotagged during Trip #2, 1991.

Humpback Chubs Captured

A total of 3 humpback chub were handled during Trip #2, 1991. Two of the 3 humpback chubs
processed were recaptures, possessing PIT tags. Recapture information, including tag type, color and
number is presented in Table 4. All of humpback chubs were captured at the LCR confluence area
in two locations, including the "parallel" trammel set and the "plume” set. The netting effort was
minimal since the main focus of the trip was radiotelemetry.

Radiotelemetry

A summary of radiotagged fish implanted prior to Trip #2, 1991 are presented in Table 5. A
summary of radiotelemetry data collected during Trip #2, 1991 is presented in Tables 6 and 7.

Of the 24 fish implanted by BIO/WEST on 3 previous trips, 14 fish were contacted. One additional
fish may have been contacted, but the contact occurred only once and consisted of 2 pulses. The fish
could not be recontacted, so was categorized as a "possible” contact. The remaining eight fish were
not contacted (the ninth fish and transmitter were removed from the river on the previous trip). All
eight fish not contacted are equipped with transmitters that have exceeded their life expectancy and
may no longer by functional.

An aerial telemetry survey of Reach 1, by helicopter, was conducted one day prior to launch. Based
on earlier behavior patterns observed for radio-tagged fish, a late afternoon flight was chosen to
survey the fish as near to dusk as possible. Additionally, the previous telemetry flight was conducted
during the early morning, so results of the two telemetry flights could be compared to assess which
time period is most effective for conducting aerial surveys. Contact was made on 3 frequencies during
the aerial survey. One contact consisted of constant narrow band interference on 40.690. The other
two contacts represented radio-tagged fish and were located to within 0.3 and 0.4 miles of subsequent
on the ground locations.

PR 250-05
BIO/WEST, Inc. 1



Twenty-four hour monitoring was conducted on five fish, one during stable 5000 cfs flows, three
during fluctuating flows in the main channel and one on a fish that had moved into the Little
Colorado River on the 13th of February. Two-hour monitoring was conducted on four fish.
Movements and surface habitat features were mapped for all two-hour and 24-hour monitoring
efforts.

Eighteen telemetry surveillance runs were conducted within Reach 1 during Trip #2, 1991. Eight
surveillance runs were completed during daytime and eight during nighttime. The primary purpose
of the telemetry surveillance was to provide detailed location information for interpretation of gross
movements of radio-tagged fish. Telemetry surveillance data will also be used to assess diel behavior
patterns of radio-tagged fish.

One remote telemetry station was established just above the confluence of the LCR and was
operational on February 13, 1991. The remote station effectively logged the presence of four radio-
tagged fish utilizing the LCR confluence in two observation periods during Trip #2, 1991. A test of
the antenna’s effective range was conducted during high flows on 910214.

Bench Marks

No new bench marks were established during Trip #2, 1991.
OBSERVATIONS

1. All chubs handled appeared robust, vigorous and in good condition.

2. Aggregations of up to three radio-tagged fish in eddies above the Little Colorado River
(LCR) suggest that fish may be engaged in pre-spawning staging activities.

3. Direct observation of one radio-tagged fish moving into the LCR and the location of a second
radio-tagged fish in the LCR suggest that fish may be engaged in staging activities or
migration in the first 0.2 miles of the LCR. Upstream movement of both radio-tagged fish
in the LCR only extended to the base of the first significant riffle/rapid at RM 0.2 during the
observations made on Trip #2, 1991.

4. The recapture of a PIT tagged fish within the plume of the LCR in the main channel (RM
61.4), that was originally tagged in January 14, 1991 at RM 64.6 suggests that movements of

humpback chubs into the LCR confluence area is occurring from distances greater than four
miles.

5. Two radio-tagged fish were observed moving into then back out of the LCR confluence area,
traversing distances of up to 0.5 miles, also suggesting possible staging or migratory activities.

6. Flows in the LCR were base flows from Blue Springs, water clarity was high and temperatures
were ranging from a afternoon high of 17°C to a early morning low of 14°C.

PR 250-05
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7. Average numbers of fish contacted during day and night surveillance runs were 4.6 and 7.8,
respectively, further suggesting a diel pattern of vertical migration by humpback chubs during
clear water conditions.

8. The LCR remote telemetry station performed satisfactorily during tests conducted on Trip
#2, 1991 and is currently in operation.

9. One fish was successfully radio tracked in the LCR for a period exceeding 24 hours, despite
signal extinction problems. Although it appears that radio tracking may be feasible in the
LCR, it would require more intensive effort due to periodic signal extinction.

10. Helicopter aerial telemetry techniques have been refined and appears to be adequate to
locate radio-tagged fish that are above the extinction depth in the main channel Colorado
River.

PROBLEMS ENCOUNTERED AND SOLUTIONS

1. Use of 1:2400 aerial photography during Trip #2, 1991, significantly improved resolution of
locating radiotagged fish and mapping movements during the trip, however, a standardized
mileage must be transferred to the photographs to insure database accuracy and compatibility
between researchers utilizing aerial telemetry for location data.

2. BIO/WEST has not received the computer hardware necessary to completely install the
downstream remote telemetry station. Delivery of computer hardware is anticipated by the
first week of April, 1991. In the interim, BIO/WEST will install the antenna apparatus (which
is the most labor intensive aspect) during Trip #3, 1991, so that it will be readily operational
when the necessary equipment is sent from the manufacturer. Since only one radio-tagged
fish was located below the confluence area (and below the lower remote site), it is felt that
minimal information will be lost due to the delay in installation.

RECOMMENDATIONS

1. Radio transmitters should only be implanted in large male humpback chubs during Trip #3,
1991 (March). Observations of egg maturation during Trip #1, 1991, indicate that by March
egg masses may be too large enough to risk implanting females without fear of injury.

2. Environmental factors that may be dictating or cuing humpback chub spawning behavior must
be monitored in greater detail. Interaction between BIO/WEST personnel and GCES water
quality specialist during Trip #2, 1991 indicated that datasondes in addition to other remote
water quality monitoring equipment may be available for use on the G.C. humpback chub
studies. Collection of water quality data would be greatly enhance by use of continuous water
quality recording devices. It was suggested that possibly two datasondes could be provided
to each of the BIO/WEST crews for purposes of recording water quality data in both the
main channel and pertinent tributaries.

PR 250-05
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3. Continuous and concurrent monitoring of ambient light, turbidity and fish behavior in the
main channel could greatly aid in understanding the influence of ambient light conditions and
turbidity on fish behavior. BIO/WEST recommends that GCES personnel continue to pursue
the develop of continuous recording remote sensors to measure ambient light and turbidity.
Contingent on NPS approval, BIO/WEST plans on relocating the remote telemetry stations
following June, in order to monitor vertical movement of large numbers of radio-tagged
humpback chub. The antenna configuration will be changed from directional to omni-
directional and remote stations will be moved well above the river corridor to increase
antenna range. Site evaluation will be initiated during Trip #3, 1991, to be followed by
coordination with GCES and NPS personnel. Ideally, remote monitoring of ambient light and
turbidity would also be able to be installed concurrently.

PR 250-05
BIO/WEST, Inc. 4



RESEARCH ACTIVITIES

DATE RM LOCATION T&R! FS TE HQ
2/8 31.7 | South Canyon X
29 61.3 | LCR X X X
2/10 613 | LCR X X
2/11 613 | LCR X X
2/12 613 | LCR X X
2/13 613 | LCR X X X
2114 61.3 | LCR X X X
2/15 87.5 | Cremation X X X
2/16 137.0 | Poncho’s Kitchen X
2117 188.5 | Whitmore Wash X

2/18 225.0 | Diamond Creek X
2/19 Take Out

" T&R = Travel and Reconnaissance

FS = Fish Sampling

TE = Telemetry

HQ = Habitat Quantification

PR 250-05
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B. Masslich BIO/WEST 2/8-2/16 Out B.A. Trail
B. Leibfried BIO/WEST 2/9-2/16 Out B.A. Trail
T. Wasowicz BIO/WEST 2/8-2/16 Out B.A. Trail
J. White BIO/WEST 2/8-2/16 Out B.A. Trail
G. Doster BIO/WEST 2/8-2/19 ' .
G. Williams BIO/WEST 2/8-2/19
B. Vernieu GCES 2/8-2/19
B. Grussy OARS 2/8-2/19
A. Tines OARS 2/8-2/19
J. Kempster OARS 2/8-2/19

PR 250-05
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TOTAL ||

1. Gear Types

EL = Electrofishing

TL = 75’x6’x1%2"x12" trammel net

TK = 75’x5’x1"x12" trammel net

GM = 10’x6’x2" gill net

GP = 100’x6’x1%2" gill net

GX = 100’, 2" to ¥2" @ 2 increment, experiment gill net
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2_ A = Adult
J = Juvenile

Y = Young of year
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=m=em-mmem-emm-—--River Mile

FREQ/PULSE DATE (time)

40.710/42 11 910109 58.3 58.3
910210(2250) 58.4
910211(2031) 58.4
910211(2237) 58.4
910212(1258) 584
910212(1312) 58.4
910212(2205) 58.4
910213(1158) 58.4
910213(2214) 58.4
910214(1408) 58.4
910214(2335) 58.4

40.600/63 11 901116 60.4 60.4
910212(1240) 60.1
910212(1333) 60.1
910212(2240) 60.0
910213(1227) 60.1
910213(2226) 60.1
910214(1430) 60.0
910214(2350) 60.0

40.730/87 11 910326 59.0 59.0
910212(1227) 60.4
910212(1335) 60.4
910212(2250) 60.4
910213(2205) 61.3
910215(0004) 60.6

40.680/68 11 901018 60.6 60.5
910212(1227) 60.4
910212(1335) 604
910212(2250) 60.4
910213(2240) 604

PR 250-05
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FREQ/PULSE | TAG SIZE | DATE (time) | CAPTURE | RELEASE | LOCATE
® |
. T e e
40.710/81 11 901117 61.0 61.0
910211(1126) 60.9
910211(1324) 60.9
910211(2308) 60.9
910212(1343) 60.9
910212(2252) 60.8
910213(1238) 60.8
910213(2247) 60.8
910215(0030) 60.8
40.700/60 11 901116 60.1 60.1
910211(2312) 61.1
910212(2252) 60.8
910213(2255) 60.8
910215(0115) 61.3
40.740/44 11 910110 60.5 60.5
910212(2252) 60.5
910213(2000) 0.1!
910214(0220) 0.1!
910214(0324) 0.2!
910215(0824) 0.2!
L(LCR)
40.720/67 11 910110 60.6 60.6
910211(1132) 60.8
910211(1317) 60.8
910211(2010) 60.8
910211(2308) 60.9
910212(1222) 60.8
910212(1343) 60.8
910212(2309) 60.8
910213(1238) 60.8
910213(2247) 60.8
910215(0030) 60.8
40.680/46 11 910109 583 583
910212(2318) 61.3
910213(0915) 61.4
PR 250-05
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River Mile----=---aeeeeeu--
DATE (time)
40.640/50 11 901017 60.4 60.4
910212(2319) 61.2
910213(2305) 61.3
910214(1450) 60.8
910215(0030) 60.8
40.630/62 11 901123 64.4 64.4
910210(1330) 64.1
910211(1410) 64.3
910212(1440) 64.3
910213(1356) 64.3
910214(1531) 64.3
40.670/84 11 900110 60.5 60.5
40.730/56 11 901118 61.1 61.1
910214(2200) 61.3
40.670/52 11 901017 60.2 60.4
910215(0712) 0.2!
*(LCR)
PR 250-05
BIO/WEST, Inc. 13



DATE OF LAST CURRENT | PREVIOUS
LOCATION! FREQ. | PULSE? PULSE® RM! | CONTACTED® | LOCATED® | 2HR’ | 24HR’
11 910215 40.670 52 64 0.2LC Y Y
2 |1 910215 40.640 50 54 60.3 Y Y
3 || 901214 40.620 . 68 (60.8) N N
4 || 901017 40.650 . 81 (60.4) N N
5 || 901214 40.630 - 39 (60.6) N N
6 || 910213 40.680 68 77 60.4 Y Y Y
7 || 901117 40.690 - 40 (64.6) N N
8 [§ 901215 40.660 - 39 (64.7) N N
9 [l 901117 40.610 . 59 (62.6) N N
10 {] 901217 40.600 - 38 (64.8) N N
11 }} 910214 40.600 63 64 60.0 Y Y Y
12 |1 910215 40.700 60 62 613 Y Y
13 |1 910215 40.710 81 82 608 Y Y Y
14 |1 910214 40.730 56 60 613 Y Y
15 | 901121 40.740 - 79 (62.0) N N
16 |} 901122 40.640 - 78 (64.0) N N
17 || 910214 40.630 62 65 643 Y Y Y
18 J] 910212 40.660 NC 64 - P N
19 |f 910213 40.680 46 44 614 Y Y
20 |} 910215 40.730 87 86 60.6 Y Y Y
21 {] 910214 40.710 42 41 584 Y Y Y
22 |1 910214 40.740 4“4 4?2 0.2LC Y Y Y Y
23 | 910211 40.670 80 84 (60.5) Y N
24 || 910215 40.720 67 66 60.8 Y Y Y
' Date of most recent location, from current trip or previous trips.
Z Pulse counts from current trips, NC=not counted.
* Pulse counts from most recent contact prior to current trip.
* River mile of last location from current trip or (previous trip).
> Indicates if fish was contacted on current trip, Y=Yes, P=Possible, N=No.
¢ Indicates if specific location of fish was determined during current trip.
™ Indicates whether 2-hour or 24-hour monitoring was conducted.

PR 250-05
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INTRODUCTION

This report presents pertinent details associated with Trip #3, 1991. Included in the report are a
summary of trip logistics, research schedule, personnel, data collected, observations, problems
encountered and recommendations. Most information is presented in tabular format to provide a
quick synopsis of pertinent trip details and results.

LOGISTICS, RESEARCH SCHEDULE AND PERSONNEL

Tables 1a and 1b present a summary of all camp locations and research activities for Trip #3, 1991.
Table 2 is a list of personnel on the trip as well as their affiliation.

DATA COLLECTED

Table 3 presents a summary of fish species captured by gear type and reach for Trip #3, 1991. Table
4 summarizes basic information on all humpback chubs handled during the trip. Table 5 gives
pertinent information on all humpback chubs radiotagged during Trip #3, 1991.

Humpback Chubs Captured

Of the 130 humpback chub handled during Trip #3, 1991, 38 were recaptures (Table 4). Fish #122
and 123 (PIT tag #7F7F3F4F13) represent the same fish recaptured on the same day. Of the 38
fish recaptured, 19 had been PIT tagged, 8 had Floy tags, 9 had Carlin tags, and 2 had thread anchor
material at the base of the dorsal fin indicating a lost Floy tag. Recapture information, including tag
type, color and number is presented in Table 4. All Carlin and Floy dangler tags were removed from
recaptured fish and the fish were equipped with a PIT tag for future identification. Tags removed
by BIO/WEST will be returned to Arizona Game and Fish Department (AGFD) with associated
information for each fish. The majority of humpback chubs were captured in Reach 1 in the vicinity
of the LCR. Four humpback chub, however, were collected from downstream locations. These fish
included three recaptures of fish PIT tagged by BIO/WEST during previous trips. All three
recaptures were netted in the same locations where they were originally captured. The fourth
humpback chub collected in the lower reach was captured at RM 221.8 and represents the furthest
downstream capture to date.

Radiotelemetry

Seven humpback chubs were implanted with radio transmitters during Trip #3, 1991 (Table 5). All
tags were implanted without complications and the fish were vigorous and in good condition at the
time of release. Five of the seven fish were relocated and observed at least once following release,
and showed no signs of aberrant behavior. All fish were actively moving both vertically and
longitudinally and were judged to be showing no ill effects from implantation. A total of 31
humpback chub have been radiotagged since this investigation began in October 1990.

One radio-tagged fish was recaptured during Trip #3, 1991. The fish appeared vigorous and in good
condition. The incision was healed and sutures were removed by BIO/WEST personnel. The
antenna exit point showed some signs of irritation including minor redness and swelling.

PR 250-06
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An aerial telemetry surveillance was conducted from helicopter on March 7, concurrent with an on-
ground telemetry surveillance. A total of 9 radio-tagged fish contacted on the ground were also
contacted from the air. Two fish that were contacted on the ground were not contacted in the air,
while two fish contacted in the air were not contacted from the ground. Differences between ground
and air surveillance is probably due to fish movement above and below the extinction depth, at the
times the boat or helicopter were in the area.

Bench Marks

No new bench marks were established during Trip #3, 1991.

OBSERVATIONS

1. All chubs handled appeared robust, vigorous and in good condition.

2. Under fluctuating flows (=3,000 - 18,000 cfs) in March, netting with gill and trammel nets
proved an effective means for collecting adult and large juvenile humpback chubs in the
mainstem Colorado River.

3. Diel behavior patterns observed during previous trips were not as apparent during Trip #3,
1991. It is assumed that differences in diel activity patterns may be related to reproductive
behavior as humpback chubs begin to migrate and stage in the vicinity of the LCR.

4. Aggregations of up to nine radio-tagged fish at or immediately above the confluence of the
LCR suggest that fish may be engaged in pre-spawning staging activities.

5. Observations of five radio-tagged fish moving into the LCR on March 14, suggest that fish
may be engaged in staging activities or migration in first 100 meters of the LCR. The LCR
was running turbid and high during the majority of Trip #3, 1991. For the period of March
4 - March 15, peak flows in the LCR were observed during March 5-10, then flows began to
recede and temperatures gradually increased. LCR temperatures ranged from 9.8 - 11.3°C
during high flows to 11.5 - 12.8°C as flows began to recede.

6. Catch rates of humpback chubs at areas such as Awatubi (RM 58.3) and Lava Chuar (RM
65.3) appeared to be much less that during previous effort at these locations, suggesting that
densities of fish at locations removed from the LCR confluence area were down as compared
to January. In contrast netting catch rates appeared to be substantially higher in the LCR
confluence area further suggesting migration to, and staging in the area of the LCR
confluence.

7. During Trip #3, 1991, five radio tagged fish were observed moving distances of 0.5 to 1.7
miles into the LCR confluence area.

PR 250-06
BIO/WEST, Inc. 2



10.

11.

12.

13.

14.

A significant number of chubs captured were exhibiting external breeding characters including
tuberculation, coloration and swelling in the area of the vent. Only one male chub captured
was expressing gametes.

Only male humpback chubs were implanted with radio transmitters during Trip #3, 1991.

Four humpback chub were captured downstream of Reach 1 during March. Three of the
four fish captured were recaptures from areas sampled during November 1990 and January
1991.

Chubs which were recaptured were collected from the same locations at which they were
originally captured, indicating that these fish were not engaged in any prespawning
movements.

No prespawning accumulations of humpback chub were noted in the vicinity of Bright Angel,
Shinumo, Tapeats, Kanab or Havasu Creeks.

Evidence of spawning by rainbow trout was observed in Clear Creek, Bright Angel Creek,
Pipe Creek, Shinumo Creek, Crystal Creek, Royal Arches Creek, Tapeats Creak, and Deer
Creek.

Accumulations of flannelmouth and bluehead suckers exhibiting breeding characters were
found at Kanab Creek; and ripe male and female flannelmouth and bluehead suckers were
collected from Havasu Creek.

PROBLEMS ENCOUNTERED AND SOLUTIONS

No significant problems were encountered on Trip #3, 1991.

RECOMMENDATIONS

Aerial telemetry techniques have been refined and appear to be adequate to contact and
locate radio-tagged chubs in the main channel of the Colorado River that are occupying
positions above the extinction depth for radio transmissions. However, due to the cost and
logistical considerations of coordinating helicopter flights and that the study area is relatively
small and workable by boats, it is recommended that aerial telemetry efforts be discontinued
under the present circumstances. If at a future date, radio telemetry efforts are expanded to
encompass a larger reach of the river, aerial telemetry may become practical.

PR 250-06
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DATE | RM LOCATION FS TE

3/3/91 I 24.0 24 Mile‘Rapid

3/4/91 57.0 Above Malgosa Canyon X X X
3/5/91 57.0 Above Malgosa Canyon X X X
3/6/91 583 Awatubi Canyon X X X
3/7/91 583 Awatubi Canyon X X X
3/8/91 61.3 LCR X X X
3/9/91 61.3 LCR X X X
3/10/91 61.3 LCR X X X
3/11/91 61.3 LCR X X X
3/12/91 65.3 Lava Chuar X X X
3/13/91 65.3 Lava Chuar X X X
3/14/91 65.3 Lava Chuar X X X
3/15/91 91.0 | 91 Mile Creek X X X X
3/16/91 133.7 | Tapeats Creek X

3/17/91 182.0 Hell’s Hollow X

3/18/91 208.9 Granite Park X X

3/19/91 208.9 Granite Park X

3/20/91 221.8 | 222 Mile Canyon X X

3/21/91 221.8 | 222 Mile Canyon X

3/22/91 225.0

T/O @ Diamond Cr.

" T&R = Travel and Reconnaissance

FS = Fish Sampling
TE = Telemetry

HQ = Habitat Quantification

PR 250-06
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DATE RM LOCATION T&R* FS TE HQ

3/3/91 23.5 X

3/4/91 76.7 Hance X X

3/5/91 87.1 Cremation X

3/6/91 87.1 Cremation X

3/191 108.3 | Lower Bass X X

3/8/91 108.3 | Lower Bass X

3/9/91 133.5 | Racetrack - Above Tapeats X X X

3/10/91 133.5 | Racetrack - Above Tapeats X X

3/11/91 136.3 | Across from Deer Creek X X X
- 3/12/91 136.3 | Across from Deer Creek X X

3/13/91 143.2 | Across from Kanab Creek X X X

3/14/91 143.2 | Across from Kanab Creek X X

3/15/91 155.6 | Last Chance-Above Havasu X X

3/16/91 155.6 | Last Chance-Above Havasu X .

3/17/91 182.4 | Hells Hollow X X

3/18/91 182.4 | Hells Hollow X

3/19/91 214.1 | 214 Mile Canyon X X

3/20/91 214.1 | 214 Mile Canyon X

3/21/91 214.1 | 214 Mile Canyon X X

3/22/91 2258 | Take Out - Diamond

1-

T&R = Travel and Reconnaissance

FS = Fish Sampling

TE = Telemetry
HQ = Habitat Quantification

PR 250-06
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sonnel Participating in Trip #3.

er
PERSONNEL. AFFILIATION DATES COMMENTS
TEAM #1 |
B. Masslich B/W 3/3-3/22 B/W Project Leader
B. Leibfried B/W 3/3-3/22
H. Yard B/W 3/3-3/22
R. VanHaverbeke B/W 3/4-3/22 Pick up @ Nankoweep
B. Dierker B/W 3/3-3/22
J. White GCES-Vol. 3/3-3/22
M. Hylton GCES-Vol. 3/3-3/22
M. Yard GCES 3/3-3/22
M. Severson AGF 3/3-3/15 Out B.A. Trail
R. Valdez B/W 3/12-3/14 -~ | In/Out Tanner Trail
M. Pucherelli BOR 3/9-3/14 In/Out Tanner Trail
D. Wegner GCES 3/9-3/11 In/Out Tanner Trail
TEAM #2
L. Crist B/W 3/3-3/22 B/W Project Leader
G. Doster B/W 3/3-3/22
E. Prats B/W 3/3-3/22
P. Weiss B/W 3/3-3/22
G. Williams B/W 3/3-3/22
R. Hedlund B/W 3/3-3/22 Volunteer
A. Hayden GCES 3/3-3/22
J. Korn GCES 3/3-3/22 Volunteer
S. Bledsoe OARS 3/3-3/22
S. Reeder OARS 3/3-3/22
C. Krznarich OARS 3/3-3/22
PR 250-06
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40.660/66 11 910108 588 58.8
910305(1045) 58.8
910305(2225) 58.8
910306(1318) 59.0
910307(1300) 59.0
910308(1100) 59.0
910309(1443) 59.0
910310(1450) | 59.4

40.710/43 11 910109 583 583
910305(1113) 59.6
910305(2252) 59.6
910306(1332) 59.6
910307(1314) 59.6
910308(1122) 59.6
910309(1458) 59.6
910310(1630) 61.2
910311(1652) 61.3
910313(1430) 10m LCR

40.710/84 11 910110 60.5 - 60.5
910305(1130) 60.6
910306(1349) 60.6
910307(1330) 60.4
910308(1140) 60.6
910309(1514) 60.6
910309(2227) 60.4
910310(1510) 60.5
910311(1610) 61.0
910313(1345) 20m LCR

40.680/45 11 910109 583 583
910305(1146) 60.8
910305(1359) 60.8
910307(1500) 613
910309(1558) 61.3
910310(1640) 61.3

PR 250-06
BIO/WEST, Inc. 24



radio frequencie
elease sites,
40.730/86 11 910109 59.0 59.0
910305(1146) 60.8
910306(1500) 61.2
910307(1438) 61.2
910309(1520) 60.7
910310(1630) 61.3
910311(1553) 60.7
40.740/44 11 910110 60.5 60.5
910305(1146) 60.8
910306(1500) 61.2
910307(1419) 61.2
910308(1547) 61.2
910311(1647) 61.3
910313(1350) 10m LCR
40.720/66 11 910110 60.6 60.6
910305(1243) 613
910306(1500) 61.2
910307(1453) 61.2
910309(1547) . 61.3
910310(1650) 613
910313(1415) 45m LCR
40.710/67 11 901117 61.0 61.0
910305(1243) 61.2
910308(1150) 60.1
910310(1620) 61.2
910311(1655) 613
40.700/55 11 901116 60.1 60.1
910305(1217) 61.2
910306(1500) 61.2
910307(1525) 61.2
910309(1547) 61.2
910311(1630) 61.3
40.730/52 11 901118 61.1 61.1
910305(1218) 61.2
910306(1500) 61.2
910307(1508) 61.2
910310(1640) 61.2
PR 250-06
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40.630/56 11 901123 64.4 64.4
910305(1218) 63.7
910308(1710) 63.9
910310(1830) 63.9
40.600/62 11 901116 60.4 60.4
910306(1359) 61.0
910307(1400) 60.9
910310(1530) 60.9
910311(1600) 61.0
910313(1315) 60.5
40.670/54 11 901017 60.2 60.4
910306(1500) 61.3
910307(1514) 61.3
40.670/40" 9 910307 58.8 58.5
910308(1100) 59.0
910309(1400) 589
910310(1440) 589
910311(1455) 59.0
910312(1254) 59.0
40.680/68" 11 910311 61.2 61.2
910313(1350) 35m LCR
40.600/40" 11 910309 60.8 60.8
910310(1550) 61.0
910311(1600) 61.0
910313(1330) 60.9

! Implanted during current trip
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INTRODUCTION

This report presents pertinent details associated with trip #4, April 1991. Included in this report are
a summary of the trip logistics, personnel and research schedule, data collected, problems
encountered, pertinent observations and recommendations. Most information is presented in a
tabular format to provide a quick synopsis of pertinent trip details and results.

LOGISTICS, RESEARCH SCHEDULE AND PERSONNEL

Table 1 presents a summary of logistics and the research schedule for Trip #4, April 1991. Table 2
presents personnel who were present or participated in research activities during this trip.

DATA COLLECTED

Table 3 presents a summary of gear types used, sampling effort and fish captured by gear type for
Trip #4, April 1991. Table 4 is a summary of all humpback chubs handled during this effort.

Humpback Chubs Captured

A total of 7 humpback chub were handled during this trip. No previously tagged chubs were
recaptured. All chubs were captured at the LCR confluence area and nearby mainchannel sites. The
netting effort was low since the primary focus of this trip was radiotelemetry.

Radiotelemetry

A summary of radiotagged chubs implanted prior to Trip #4, 1991 is presented in Table 5. A
summary of radiotelemetry location and movement data collected during Trip #4, 1991 is presented
in Table 6.

A total of 13 radiotagged chubs were contacted during Trip #4, 1991. Two fish were with
transmitters that had exceeded their predicted tag life expectancy. Two chubs were not contacted
with transmitters that should still be active.

Twenty-four hour monitoring was conducted on seven different chubs. Five of these fish were
monitored for 72 consecutive hours. One chub was in the LCR when we arrived on April 9. By
April 17, three additional chubs had entered and moved upstream 500 meters. Two-hour monitoring
was conducted on seven chubs. Movements, surface habitats and velocity and depth measurements
were recorded and mapped on mylar overlays of 1:1200 color photographs.

The remote telemetry station at the LCR was fitted with a 18 watt solar panel to recharge its battery

system. This resolved the previous problem with power chortage at the station. The station was
working well and had logged up to five chubs during period of April 9-17, 1991.

Bench Marks

One additional benchmark was established at RM 57.2 right shore. No other benchmarks were
established.

PR 250-07
BIO/WEST, Inc. 1



OBSERVATIONS

1. Eight radiotagged chubs were observed near the mouth of the LCR for the entire study period.
This may suggest staging at the mouth in preparation to spawn in the LCR or confluence area.

2. Three radiotagged chubs were observed entering the LCR during the study period. All 3 fish
moved in after discharge from the LCR decreased from peak flood flows present during the first
several days of observations.

3. Flows from the LCR were turbid the entire period, but discharge dropped substantially by April
17.

4. Temperatures in the LCR rose to 16.7 C. as discharge fell.

5. Four of the seven chubs captured showed signs of spawning condition. All were robust and in
good condition.

6. Sampling at Kanab Creek confluence yielded nine bluehead suckers and one rainbow trout.

PR 250-07
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PROBLEMS ENCOUNTERED AND SOLUTIONS

1. The LCR remote telemetry station had been having power shortage problems. The addition of
a solar panel has corrected this problem.

2. The use of 1:1200 color aerial photographs for mapping of movements and habitats has proved

very effective. Mylar overlays allow mapping at various discharges.

3. The use of triangulation with compass bearings at night, allows for precise locating of fish

without visual observations. Triangulation points are marked on photos and referenced during
the daylight to plot nighttime locations of chubs.

4. Color photographs of Kwagunt area were not available for mapping radiotagged fish and habitats

in this area.

PR 25007
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RECOMMENDATIONS

1. Continue radiotelemetry observations as before, but utilize nighttime triangulation with compass
bearings.

2. Obtain color 1:1200 aerial photographs of the Kwagunt area.

3. The remote telemetry station at the LCR is collecting good movement information and will be
left operational until June 15, 1991, as previously agreed with The National Park Service.

PR 250-07
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Table 1. Logistics and Research Schedule for Trip #4
RESEARCH ACTIVITIES I

DATE RM LOCATION T&R! FS TE HQ
4/9 29.2 | Shinumo Wash X

4/10 61.2 | Little Colorado River X X
4/11 61.2 | Little Colorado River X X
4/12 61.2 | Little Colorado River X X
4/13 61.2 | Little Colorado River X X
4/14 61.2 | Little Colorado River X X X
4/15 61.2 | Little Colorado River X X
4/16 61.2 | Little Colorado River X X
4/17 61.2 | Little Colorado River X X X
4/18 99 Above Crystal X

4/19 143.2 | Kanab Creek X X

4/20 - - X X

4/21 222 222 Mile X B

" T&R = Travel and Reconnaissance -

FS = Fish Sampling

TE = Telemetry

HQ = Habitat Quantiﬁcation_

PR 25007
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Table 2. Personnel Participating in Trip #4_

PERSONNEL AFFILIATION DATES COMMENTS

R. Valdez BIO/WEST 4/15 - 4/18 In/Out Tanner Trail
B. Leibfried BIO/WEST 4/9 - 4/18 Out Tanner Trail
G. PorteT DALY BIO/WEST 5/9 - 4/22 To Diamond Creek
E. Prats BIO/WEST 4/9 - 4/18 Out Tranner Trail
H. Yard BIO/WEST 4/9 - 4/22 To Diamond Creek
G. Williams BIO/WEST 4/9 - 4/22 To Diamond Creek
R. VanHaverbeke BIO/WEST 4/9 - 4/18 Out Tanner Trail
A. Haden GCES 4/9 - 4/22 To Diamond Creek
C. Hanson OARS 4/9 - 4/22 To Diamond Creek
C. Geanious OARS 4/9 - 4/22 To Diamond Creek
K. Burke ] OARS 4/9 - 4/22 To Diamond Creek

PR 250-07

BIO/WEST, Inc.
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Table 6. A list of radio fre ‘uenc‘k contacted on Trip #4, and _lco_cati('}t»ls_yr'ela'ti‘s""e'E to
capture and release'sntes__._ i e e |

40.640/42 9 910304 57.0 57.0
34 910412(1515) 57.3L
910415(1230) 573
910416(1227) 573
910417(1225) 57.3R
40.660/66 11 910108 588 588
/58 910412(1425) 60.7
910412(2230) 60.7
910413(1327) 60.8L
910413(2118) 60.8L
910416(2139) 60.5L
40.670/39 9 910307 58.8 58.8
/43 910411(1424) 61.3
910411(2318) 61.5
910412(1240) 61.3
910412(2245) 61.3
/46 910413(2140) 613L
146 910414(2245) 61.3L
910415(2042) 61.4L
40.620/64 11 910311 61.2 61.2
/66 910411(1654) 60.8
910411(2222) 60.8
910412(1426) 60.8
910412(2230) 60.8
910413(1331) 60.9
910413(2130) 60.9
910414(2215) 60.9L
910415(2122) 60.8L
910416(0660) 60.8R
910416(2200) 60.8R
40.630/86 11 910311 61.2 61.2
/88 910411(2319) 61.3
910412(2245) 61.3
910413(2133) 61.3L
910414(0200) 61.3L
910415(2041) 61.3L
910416(1419) 190 m up LCR
910417(2320) 500 m up LCR
PR 250-07
BIO/WEST, Inc. 14



Table 6. A list of radio frequenc1es contacted on Trlp #4 and locatlons relatwe to
'capture and release sites. e e il

L TAG SIZE
 FREQ/PULSE |  (gm)
40.600/40 11 910309 60.8 60.8
/34 910415(2040) 61.3L
910416(2217) 61.3L
40.600/62 11 911116 60.4 60.4
/68 910411(2320) 613
910412(0140) 61.3
910417(1030) 150 m up LCR
40.600/85 11 910311 61.4 61.4
/38 910411(1330) 500 m up LCR
910412(1440) 500 m up LCR
910413(1500) 500 m up LCR
910414(0800) 500 m up LCR
910415(1400) 500 m up LCR
910416(1424) 500 m up LCR
910417(2333) 500 m up LCR
40.670/34 11 910110 60.5 60.5
/92 910411(1551) 61.6
910412(1359) 61.6
910412(2255) 61.6
910414(1555) 61.5L
910414(2330) 61.5L
910415(1100) 61.5L
910416(1346) 61.5L
910416(2217) 61.3L
910417(1300) 61.5L
40.680/66 11 910311 61.2 61.2
170 910411(1624) 61.3
910411(2320) 61.3
910412(1426) 60.8
910412(2230) 60.8
910413(2120) 60.8L
910414(2240) 61.3L
910415(1030) 61.2L
910415(2043) 61.3L
910416(2233) 61.3L
40.710/84 11 910110 60.5 60.5
/83 910414(1425) 60.7L
910414(2230) 60.8
PR 250-07
BIO/WEST, Inc. 15



Table 6 A hst of radlo frequencnes contacted on Tr1pi#4, and locatlons relatlve to :

40.710/43 11 910109 583 583

/41 910411(1442) 61.6
910411(2319) 61.6
910412(1240) 61.4
910412(2255) 61.4
910413(1355) 61.6
910413(2140) 61.4L
910414(1555) 61.4L
910414(2310) 61.4L
910415(1045) 61.4L
910415(2044) 61.5L
910416(1346) 61.5L
910416(2236) 61.4L
910417(1300) 61.5L

40.740/44 11 910110 60.5 60.5

/42 910411(1507) 61.4
910411(2319) 615
910412(2245) 61.3
910413(2140) 61.3L
910414(1545) 61.3L
910415(1430) 61.3L
910416(1415) 75 m up LCR
910417(2313) 500 m up LCR

PR 250-07
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INTRODUCTION

This report presents pertinent details associated with trip #4, April 1991. Included in this report are
a summary of the trip logistics, personnel and research schedule, data collected, problems
encountered, pertinent observations and recommendations. Most information is presented in a
tabular format to provide a quick synopsis of pertinent trip details and results.

LOGISTICS, RESEARCH SCHEDULE AND PERSONNEL

Table 1 presents a summary of logistics and the research schedule for Trip #4, April 1991. Table 2
presents personnel who were present or participated in research activities during this trip.

DATA COLLECTED

Table 3 presents a summary of gear types used, sampling effort and fish captured by gear type for
Trip #4, April 1991. Table 4 is a summary of all humpback chubs handled during this effort.

Humpback Chubs Captured

A total of 7 humpback chub were handled during this trip. No previously tagged chubs were
recaptured. All chubs were captured at the LCR confluence area and nearby mainchannel sites. The
netting effort was low since the primary focus of this trip was radiotelemetry.

Radiotelemetry

A summary of radiotagged chubs implanted prior to Trip #4, 1991 is presented in Table 5. A
summary of radiotelemetry location and movement data collected during Trip #4, 1991 is presented
in Table 6.

A total of 13 radiotagged chubs were contacted during Trip #4, 1991. Two fish were with
transmitters that had exceeded their predicted tag life expectancy. Two chubs were not contacted
with transmitters that should still be active.

Twenty-four hour monitoring was conducted on seven different chubs. Five of these fish were
monitored for 72 consecutive hours. One chub was in the LCR when we arrived on April 9. By
April 17, three additional chubs had entered and moved upstream 500 meters. Two-hour monitoring
was conducted on seven chubs. Movements, surface habitats and velocity and depth measurements
were recorded and mapped on mylar overlays of 1:1200 color photographs.

The remote telemetry station at the LCR was fitted with a 18 watt solar panel to recharge its battery
system. This resolved the previous problem with power chortage at the station. The station was
working well and had logged up to five chubs during period of April 9-17, 1991.

Bench Marks

One additional benchmark was established at RM 57.2 right shore. No other benchmarks were
established.

PR 25007
BIO/WEST, Inc. 1



OBSERVATIONS

1. Eight radiotagged chubs were observed near the mouth of the LCR for the entire study period.
This may suggest staging at the mouth in preparation to spawn in the LCR or confluence area.

2. Three radiotagged chubs were observed entering the LCR during the study period. All 3 fish
moved in after discharge from the LCR decreased from peak flood flows present during the first
several days of observations.

3. Flows from the LCR were turbid the entire period, but discharge dropped substantially by April
17.

4. Temperatures in the LCR rose to 16.7 C. as discharge fell.

5. Four of the seven chubs captured showed signs of spawning condition. All were robust and in
good condition.

6. Sampling at Kanab Creek confluence yielded nine bluehead suckers and one rainbow trout.

PR 250-07
BIO/WEST, Inc. 2



PROBLEMS ENCOUNTERED AND SOLUTIONS

1. The LCR remote telemetry station had been having power shortage problems The addition of
a solar panel has corrected this problem.

2. The use of 1:1200 color aerial photographs for mapping of movements and habitats has proved
very effective. Mylar overlays allow mapping at various discharges.

3. The use of triangulation with compass bearings at night, allows for precise locating of fish
without visual observations. Triangulation points are marked on photos and referenced during
the daylight to plot nighttime locations of chubs.

4. Color photographs of Kwagunt area were not available for mapping radiotagged fish and habitats
in this area.

PR 250-07
BIO/WEST, Inc. 3



RECOMMENDATIONS

1. Continue radiotelemetry observations as before, but utilize nighttime triangulation with compass
bearings.

2. Obtain color 1:1200 aerial photographs of the Kwagunt area.

3. The remote telemetry station at the LCR is collecting good movement information and will be
left operational until June 15, 1991, as previously agreed with The National Park Service.

PR 250-07
BIO/WEST, Inc. 4



Table 1. Logistics and Research Schedule for Trip #4

RESEARCH ACTIVITIES

DATE RM LOCATION T&R! FS TE HQ

4/9 29.2 | Shinumo Wash X

4/10 61.2 | Little Colorado River X X

4/11 61.2 | Little Colorado River X X

4/12 61.2 | Little Colorado River X X

4/13 61.2 | Little Colorado River X X

4/14 61.2 | Little Colorado River X X X

4/15 61.2 | Little Colorado River X X

4/16 61.2 | Little Colorado River X X

4/17 61.2 | Little Colorado River X X X

4/18 99 Above Crystal X

4/19 143.2 | Kanab Creek X X

420 - - X X

4/21 222 222 Mile X ~

" T&R = Travel and Reconnaissance
FS = Fish Sampling
TE = Telemetry
HQ = Habitat Quantification

PR 250-07

BIO/WEST, Inc.



Table 2. Personnel Participating in Trip #4

PERSONNEL AFFILIATION DATES COMMENTS

R. Valdez BIO/WEST 4/15 - 4/18 In/Out Tanner Trail
B. Leibfried BIO/WEST 4/9 - 4/18 Out Tanner Trail
G. Porter BIO/WEST 509 - 4122 To Diamond Creek
E. Prats BIO/WEST 4/9 - 4/18 Out Tranner Trail
H. Yard BIO/WEST 4/9 - 4/22 To Diamond Creek
G. Williams BIO/WEST 4/9 - 4/22 To Diamond Creek
R. VanHaverbeke BIO/WEST 4/9 - 4/18 Out Tanner Trail
A. Haden GCES 49 - 4/22 To Diamond Creek
C. Hanson OARS 4/9 - 4/22 To Diamond Creek
C. Geanious OARS 4/9 - 4/22 To Diamond Creek
K. Burke B OARS 4/9 - 4/22 To Diamond Creek

PR 250-07

BIO/WEST, Inc.
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‘Table 6. A hst ofradnofrequencles contacted on Trip #4, ’:faynd, l_Oéatidiis Trelative to
_capture and release sites e

40.640/42 9 910304 57.0 57.0
34 910412(1515) 57.3L
910415(1230) 573
910416(1227) 573
910417(1225) 573R
40.660/66 11 910108 588 588
/58 910412(1425) 60.7
910412(2230) 60.7
910413(1327) 60.8L
910413(2118) 60.8L
910416(2139) 60.5L
40.670/39 9 910307 58.8 588
/43 910411(1424) 61.3
910411(2318) 61.5
910412(1240) 61.3
910412(2245) 61.3
146 910413(2140) 61.3L
146 910414(2245) 61.3L
910415(2042) 61.4L
40.620/64 11 910311 61.2 61.2
/66 910411(1654) 60.8
910411(2222) 60.8
910412(1426) 60.8
910412(2230) 60.8
910413(1331) 60.9
910413(2130) 60.9
910414(2215) 60.9L
910415(2122) 60.8L
910416(0660) 60.8R
910416(2200) 60.8R
40.630/86 11 910311 61.2 612
/88 910411(2319) 61.3
910412(2245) 61.3
910413(2133) 61.3L
910414(0200) 61.3L
910415(2041) 61.3L
910416(1419) 190 m up LCR
910417(2320) 500 m up LCR
PR 250-07
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FREQ/PULSE
40.600/40

/34

TAG SIZE

(gm)
11

910309
910415(2040)
910416(2217)

Table 6. A list of radio frequencnes contacted on Trlp #4 and locatlons relatlve to
capture and release sites.

60.8

61.3L
61.3L

40.600/62

/68

11

911116
910411(2320)
910412(0140)
910417(1030)

60.4

60.4

61.3
61.3
150 m up LCR

40.600/85

11

910311
910411(1330)
910412(1440)
910413(1500)
910414(0800)
910415(1400)
910416(1424)
910417(2333)

61.4

61.4

500 m up LCR
500 m up LCR
500 m up LCR
500 m up LCR
500 m up LCR
500 m up LCR
500 m up LCR

40.670/84

192

11

910110
910411(1551)
910412(1359)
910412(2255)
910414(1555)
910414(2330)
910415(1100)
910416(1346)
910416(2217)
910417(1300)

60.5

60.5

61.6
61.6
61.6
61.5L
61.5L
© 61.5L
61.5L
61.3L
61.5L

40.680/66

/10

11

910311
910411(1624)
910411(2320)
910412(1426)
910412(2230)
910413(2120)
910414(2240)
910415(1030)
910415(2043)
910416(2233)

61.2

61.2

61.3
613
60.8
60.8
60.8L
61.3L
61.2L
61.3L
61.3L

40.710/84

/83

11

910110
910414(1425)
910414(2230)

60.5

60.5

60.7L
60.8

PR 250-07
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40.710/43 11 910109 583 583
/41 910411(1442) 61.6
910411(2319) 61.6
910412(1240) 61.4
910412(2255) 61.4
910413(1355) 61.6
910413(2140) 61.4L
910414(1555) 61.4L
910414(2310) 61.4L
910415(1045) 61.4L
910415(2044) 61.5L
910416(1346) 61.5L
910416(2236) 61.4L
910417(1300) 61.5L
40.740/44 11 910110 60.5 60.5
/42 910411(1507) 61.4
910411(2319) 61.5
910412(2245) 61.3
910413(2140) 61.3L
910414(1545) 61.3L
910415(1430) 61.3L
910416(1415) 75 m up LCR
910417(2313) 500 m up LCR

PR 250-07
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APPENDIX A
DATA SHEETS FOR TRIP# 4
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Habitat Measurements:

Habl: __ Hab2: _ _ Depth: __ . m V02 _._ms V0.6 _._mfs V0.8 _._mfs

V Bottom: _._ m/s AirT(c): _ _ _ McT: __._ HabT: _ _._ Subl: _ _ Sub2: _ _

Cover: Over: _ _ Lat: _ _ In: _ _ Turb: _ DO: __mgApH: _._ Cond: _ __ _ umhos/cm
Habitat Sketch:
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstemn)

Telemetry Observations

Sample No: [ Tﬁpﬁi Reach:,_ CB #:QDate: L@+ 12
PIT tag: 7 f ffl E §A§L Freq 2: 40.}_{_@ Pulse 2: _H'_ o

Distance Rel Abs. Ambient
Time RM  Hab Moved Ga%% . Stage Stage Light  Weather Turbidity
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: ©Q | Trip: 24 Reach: | CB #: 2Date: 2 / 2%/ 2

Contimuation oFf 2dia, Storied QoW Mode
Start Time: § 54 End Time: _ _ _ _ River: é 9 RM: _ 5/ .2 <Locate:_ 2H:_ 24H;XTut Flow:_ Implant:_>
Habitat Map #: Q—_C_E:éa' 371-/4 Benchmark: 2.0 ¢ / z_ Confidence: |

qoHi2
Habitat Photo: Camera __ Roll: _ _ Frame: _ _-_ _ Crew: 44, &, H# i

Fish Information ot imp bt

Species: H BPIT tag: 2E2EHE ZA5CTL: 5% HWe: _ 59 Y Radiotag Size: | | g
Freq 1: 40.7 } & Freq 2: 40.7 /() Pulse 1 (#/min):4 | Pulse 2: 4 2 Surgeon: _ _

Distance Rel Abs. Ambient
Time RM = Hab Moved Gage Stage Stage Light  Weather Turbidity
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Habitat Measurements:

Habl: _ _ Hab2: _ _ Depth: __..m V 02: _._m/s V06 _._ m/s V08 _._m/s

V Bottom: _._ m/s AirT(c): _ _ McT: _ _
Turb: _ DO: _ _ mg/l pH: _._ Cond: _ _ _ _ umhos/cm

._ HabT: _ _._ Subl:_ _ Sub2: _ _

Cover: Over: _ _ Lat: _ __ Im:_ _
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No:Q 6 | Trip:Q¢ Reach: | CB #; QDate:4 / 8/ 2
PITtag: 2F2F 3 F3 A5 Freq2: 40.}_lﬂ_ Pulse 224{ L

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light  Weather Turbidity
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: 8 O [ Trip:64 Reach: [ CB #: ZDate: 2./ 8% /&

PITtag: 2 £ ZF A F3A5L Freq2: 40.Z10 Pulse 2: 42

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light  Weather Turbidity
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: )¢ "1 Trip: 0 f/Reach: L CB#: QDate:4)_(04 13

—— — —— —

Distance Rel Abs. Ambient
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

PIT tag: 2 F 1F3F 334 5C. Freq2:40.7/° Pulse2: 7+

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light  Weather Turbidity
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: 207 § Trip: 0 Reach: | CB #:3, Date: 210914 _

s .
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Time RM  Hab Moved Gage Stage Stage Light  Weather Turbidity
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: @@ A Trip: & %/Reach: | CB #: dDate: Q1 @4 1] _ '
Mode

Start Time: | ( #&End Time: River: Q.{ORM: _A [ .8 <Locate;_ 2H:_ 24H: XTest Flow:_ Implant:_>

Habitat Photo: Camera _ _ Roll: _ _ Frame: _ _-__ Crew: EP G, AH

Fish Information
Species: H BPIT tag 2 FZF 3 EQbLp ) TL: 339w _5 | | Radiotag Size:()9 g
Freq 1: 40. 6 }@ Freq 2: 4042 @ Pulse 1 (#/min): 29, Pulse 2: 4 3Surgeon: _ _

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light = Weather Turbidity
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Habitat Measurements:

Habl: __ Hab2: _ _ Depth: __. m V02:_._m/s V06: _._m/s V08 _._mss
V Bottom: _ ._ m/s AirT(c): _ _ _ McT: _ _._ HabT: __._ Sub'1: _ _ Sub2: _ _

Cover: Over: _ _ Lat: In: _ _ Turb: _DO:_ _mglpH: _._ Cond: _ _ _ _ umhos/cm
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

cor Telemetry Observations

Mode

Start Time: 1@,} ZfEnd Time: _Rive: CORM: ©_ . 3<Locate:_ 2H:_ 24H:) Test Flow:_ Implant:_>

Habitat Photo: Camera _ _ Roll: _ _ Frame: _ _-_ _ Crew: AH, GW, EP

Fish Information
Species: H BPIT tag 2 FFF3EQ b i TL: 22 9Wt: _5 [ { Radiotag Size: 0 g
Freq 1: 40. 6 T 8Freq 2: 40./4, 7 OPulse 1 (#/min): 39 Pulse 2: _ﬁ/;}Surgeon: _

Distance Rel Abs. Ambient
Time RM  Hab Moved  Gage Stage Stage Light  Weather Turbidity
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: (¥ @ Trip: #{ Reach: | CB #: @ Date: 9| 411
PIT tag: 27 F 2E 2 o | Freq2: 40.6 7QPulse 2: 4 3

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light  Weather Turbidity
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: g o3 Trip:6 4 Reach: | CB #: 2 Date:¢ ¢ a4 ;2

Cordinuedi o ¥ 24ine Slorted A04 | Mode
Start Time: _ _ _ _ End Time: _ _ _ _ River { O RM: _’ { ! .3 <Locate:_ 2H: ¢24H:__ Test Flow:_ Implant:_>
Habitat Map #: %c Tgf&'??l i1 Benchmark: 3 .o & 1 2z _ Confidence: |
Habitat Photo: Camera _ _ Roll: _ _ Frame: _ _-__ Crew: A H, 6 W, £V
Fish Information

Species: H BPITtag: FEFF 3 E L 1 TL: 333 Wt: _5 { Radiotag Size: 09 g
Freq 1: 40.4, 7 O Freq 2: 40. ()7 O Pulse 1 (#/min): 5 9 Pulse 2: ¥ SSurgeon: _ _

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light  Weather Turbidity
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Habitat Measurements:

Habl: _ _ Hab2: _ _ Depth: _ _

Cover: Over: _ _ Lat: _ _ Inm: _ _

V Bottom: _._ m/s AirT(c): _ _ _ McT: _ _

.m V02 _._ms V06: _._mjs VO8 _._

. HabT: _ _

Turb: _ DO: _ _mglpH: _._ Cond: _ _ _ _

m/s

. Subl: _ _ Sub2: _ _

umhos/cm
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: 00 & Trip: 9/ Reach: { CB #: 2 Date: 4 { @4 1 2

PIT tag: 2 FF F 3 F2b{ | Freq2: 40.; 30 Pulse 2: ¥ Z

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light = Weather Turbidity
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: O 03~ Trip: © 4 Reach: § CB #: Z Date: 2| 04 13

PIT tag: 3 £2 £ 2 E.2ni» | Freq2: 40.6 7O Pulse 2:4%

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light =~ Weather Turbidity
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: p ¢ 2~ Trip:© ¢ Reach: ! CB #: ZDate:2 ] 04 1

PIT tag: 7 F1F 3F 244! Freq2:40.L7 ¢ Pulse 2:4 %

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light ~ Weather Turbidity
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light  Weather Turbidity
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: °®  Trip:% Reach: / CB #:2Date:? /24 /1

PITtag:7 F72F3€ v 66 )  Freq2: 40.6 70 Pulse 2: 12~

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light  Weather Turbidity
oy 813 20, -3.5 s ¢S L (alowm Le)
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: Qgﬂi Trip: Q‘;} Reach: | CB #: A Date: 9 | &4 |
u}';
Start Time: } (3 = d'I'nme ____RwerC_QRM. L) 3<Lomte 2H:_ %Hze)wﬁow' Implant:_>

Habitat Photo: Camera _ _ Roll: _ _ Frame: _ _-_ _ Crew: E P, Gy _AH

Fish Information
Species: H BPITtag ZfF+FE 2L A DO TL: </ X5Wt: _ (0 © TRadiotag Size: / /g
Freq 1: 40.74 & Freq 2: 40.7 4 (¥Pulse 1 (#/min): 4 2 Pulse 2: ¥ 2 Surgeon: _ _

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light = Weather Turbidity
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FORM 4, Page 2

Habitat Measurements:

Habl: _ _ Hab2: _ _ Depth: __ . m V02:_._m/s V06 _._m/s VOB _._mfs
V Bottom: _ ._ m/s AirT(c): _ _ _ McT:_ _._ HabT: _ _._ Subl:_ _ Sub2: _ _

Cover: Over: _ _Lat: _ _ In: _ _ Turb: _DO: __mglpH: _._ Cond: _ _ _ _ umhos/cm

A, = where chub was arging

o caled

A;,: roved i =2 ‘Jl

A‘)P{ZMS 'tg S“E'{ 1 ‘3@ P

e ch 65‘:} i"{a (&)

Habitat Sketch:




FORM4 | Page22 of 7
BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)
Telemetry Observations
'~ Sample No: ¢§ & 3Trip: @4 Reach: | CB #:2 Date:J 1 D
(sntinuastisn Mode
Start Time: ma@End Time: _ __ _ _ River: Q RM:(o 1 <Locate:_ 2H:__ MH:XI‘est Flow:__ Implant:_ >

Habitat Photo: Camera _ _ Roll: _ _ Frame: _ _-_ _ Crew: AH Guw ER

Fish Information
Species: H B PIT tag: 2 F2E 302 D0 LTL: 4.6 5We: _ [0 Radiotag Size: / /g
Freq 1: 40. 3 4{Z Freq 2: 40.34 O Pulse 1 (#/min):4 2 Pulse 2: 4 2 Surgeon: _ _

, Distance @™ Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light” Weather Turbidity
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Habitat Measurements:

Habl: __' Hab2: _ _ Depth: __. m V0.2:_._ m/s V0.6: _._m/s VO8: _._m/s
V Bottom: _ ._ m/s AirT(c): _ _ _ McT: _ _._ HabT: _ _._ Subl:_ _ Sub2: _ _
Cover: Over: _ _ Lat: _ _ In: _ _ Turb: _DO: _ _ mg/l pH: _._ Cond: _ _ _ _ umhos/cm

A = where arigrrally fourd chik «FUD
Habitat Sketch: A, > Shll i phby FLO L ol here 51,3*- hesy
4\ waS lost
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: 719 3 Trip: 2¢f_ Reach: L CB #:2 Date: '] #4912

PIT tag: 2F 2 F 2C2 DO ip Freq 2: 40.74/2 Pulse 2: ¥ Zx

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light =~ Weather Turbidity
0: 53 i s ~\G +1.@ NE S L
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BIO/WEST GRAND CANYON STUDY
' (Colorado River Mainstem)

Telemetry Observations

Sample No: o o 3 Trip: & ¢ Reach: / CB #:2 Date:¢ + s | 2

orinuatior of 24 inr Slorted AN 1L Mode

Start Time: _ _ _ __ End Time: _ _River: 8§ ORM: _ é 1 j <Locate:_ 2H:__ 24H:.-Test Flow:__ Implant:_>

Habitat Map #: GCE S 37- Benchmark: 2.0 & 4 _ Confidence: _L‘

gioH12-
Habitat Photo: Camera _ _ Roll: _ _ Frame: _ _-__ Crew: j;é Y, £eL ﬁﬁ{_

Fish Information
Species: H BPIT tag 7 £2F2( 2 D06 TL: 4O5Wt: _ (& T Radiotag Size: | | g
Freq 1: 40.Z ¢ ¢ Freq 2: 40._74OPulse 1 (#/min): ¥ 2 Pulse 2: 4 2 Surgeon: _ _

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light  Weather Turbidity
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Habitat Measurements:

Habl: __ Hab2: __ Depth: _ _._.m V02:_./lmis V06 _._ms V08 _._mhs
V Bottom: _ ._ m/s AirT(c): _ _ _ McT: _ _._ HabT: _ _._ Subl: __ Sub2: _ _

Cover: Over: _ _Lat: __ In: _ _ Turb: _DO:__mglpH: _._ Cond: _ _ _ _ umhos/cm

Habitat Sketch:
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FORM 4-b

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Page Sof

Sample No:@ © 3 Trip: 04 Reach:f_ CB #: 2. Date:2/ 0413

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light  Weather Turbidity
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: 4 9 R Trip: 24 Reach: /CB #: 2Date: 2/ 04 1 J

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light  Weather Turbidity ‘
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FORM 4-b

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Page 7 of 7_

——— — — — — — — — —

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light =~ Weather Turbidity
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FORM 4 Page [ of i

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No:@ Z4 Trip: 0t/ Reach:|_ CB #2: Date:] | @4 [1_
Mode

Start Time: } @_5_‘—2 End Time: _ _ _ _ River (_Z3RM: §_) _ D<Locate:_ 2H:_ 24H:X Test Flow:_ Implant:_>
Habitat Map #:GC -E% 23 -14 Benchmark: 2- @©12_ Confidence: |

410912
Habitat Photo: Camera _ _ Roll: _ _ Frame: __-__ Crewm:AH Gw ER

Fish Information
Species: H B PIT tag: Z’flfﬁfﬁﬁﬂﬁn« 40w _lo & £ Radiotag Size: / { g
Freq 1: 40.0 2@ Freq 2: 40./; % 2 Pulse 1 (#/min): (i Pulse 2: 70 Surgeon: _ _

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light  Weather Turbidity
L6325 L3 S¢ 22034 — DD _P£C L
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Habitat Measurements:

Habl: __ Hab2: _ _ Depth: __ .. m V02 _._mjs V06:_._m/s VO8B: _._mfs

V Bottom: _ ._ m/s AirT(c): __ _ _ McT:_ _._ HabT: _ _._ Subl: — _ Sub2: _ _

Cover: Over: _ __Lat: ___ In: _ _ Turb: _DO:_ _mglpH:_._ Cond: _ _ _ _ umhos/cm

D= ' located & 1635 Ars CZTD,

Habitat Sketch: 'b = fﬂavéé near "F( l\ ("70 oo | &30 AFS Cb,/”(?“
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I{e’ORM 4-b PageD of 4

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations
Sample No: @ 4 Trip: @i/ Reach: / CB #: d Date: 714 1/ _
PIT tag: £ 7 L2 E 3B # Freq 2: 40.0R @ Pulse 2: T}

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light =~ Weather Turbidity
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FORM 4 Page S of 21
BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)
(comt) Telemetry Observations
Sample No: 0 4. Trip: _"j Reach: /| CB#:1 Date: 9( 2 Y 1Y
Start Time: _ - End Time: _ _ _ _ River €% RM: _6_ 3 <Locate:_ 2H:_ 24&%&3 Flow:_ Implant:_>
Habitat Map #: _ _ . _ _ _ Benchmark: 5. 7@ (A Confidence: _|
Habitat Photo: Camera __ Roll: _ _Frame: _ _-__ Crew: &> , _ _, _

Fish Information

Species: H B PIT tag: 7_[F 7F3E3 R APTL: 4 ¢ <F Wt: (,_% & Radiotag Size: [/ g

Freq 1: 40.6°_ Freq 2: 40. 538 Pulse 1 (#/min): ©4 Pulse 2: 74 Surgeon: _ _

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light  Weather Turbidity
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FORM 4 Page i{ of,ﬁ s
BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)
Ccontd) Telemetry Observations

Sample No: § © ﬂTn'p: 0% Reach: | CB #: Zpate:7 L0474
- Mode
_River. CORM: _ &/ 3 <Locate:_ 2H:_ 24H:/Test Flow:_ Implant:_>

Start Time: --_ _ _ End Time: _ _ _
Habitat Map #: _ _ _ _ _ _ Benchmark: _ _ _ _ _ _ Confidence: _
Habitat Photo: Camera _ __ Roll: _ _ Frame: _ _-_ _ Crew: D L 6P, &7

Fish Information

Freq 1: 40._6 3@ Freq 2: 40.¢5 # J Pulse 1 (#/min): & 4 Pulse 2: 74 Surgeon: _ _

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light = Weather Turbidity
lowadm 4k
& o136 623 = _ 7 20,8 -3.8 fu S el del SR
i
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: 725 Trip: @4/ Reach: | CB #: DDate: QL 11

M
Start Tunc&@@(_@’ End Time: _____R1verCQ_RM é_[_ 3<Locate 2H:_ 24H: T&t Flow:_ Implant:_ >
Habitat Map #:CCFS SI 37 i Benchmark: 2~ @&/ 2. Confidence:
jo4fiz

Habitat Photo: Camera __ Roll: __ Frame: __-__ CrewAHM _, GW, £ ﬁ

Fish Information
Species: H BPIT tag: 2 £2 £3 F520 DTL: 333Wt: _ 66 4 Radiotag Size: [ I g
Freq 1: 40. 6, X0 Freq 2: 40/p3(F Pulse 1 (#/min): £ {p Pulse 2:£& Surgeon: _ _

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light  Weather Turbidity
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Habitat Measurements:

Habl: __ Hab2: _ _ Depth: __ .. m VO02:_._ m/s V06: _._mis V08 _._mfs
V Bottom: _._ m/s AirT(c): _ _ _ McT: _ _._ HabT: _ _._ Subl:_ _ Sub2:__ _
Cover: Over: _ _ Lat: _ _ In: _ _ Turb: _DO: _ _mglpH: _._ Cond: _ _ _ _ umhos/cm
E= .030/%8 pulse; Wi (motdoy)
Habitat Sketch: [ 4650 e d
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FORM 4 Page Z-of _(,

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: 0 8 5 Trip:o 4 Reach: | CB #:Z Date:7 { 0¥ ‘2

sewddan 8 S day - Mode
Start Time: 7" ' _ End Tim¢! _ _ __ River: ( @ RM: _{0 ] S <Locate:_ 2H:_ 24H: { Test Flow-_ Implant: _>

Habitat Map #: 5C g‘é-ﬁ? 14 Benchmark: -0 o/ 2_ _ Confidence: |
1%

Habitat Photo: Camera _ _ Roll: _ _ Frame: _ _-_ _ Crew:4- t, &sw, EP

Fish- Information
Species: H B PIT tag: 2 £F+FFF 52 ODTL: 333We: _ 40 Radiotag Size: | g
Freq 1: 40.430 Freq 2: 40.% %2 Pulse 1 (#/min): £{, Pulse 2: £ ¥ Surgeon: _ _

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light = Weather Turbidity
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FORM 4

PageS of G

BIO/WEST GRAND CANYON STUDY

(Colorado River Mainstem)

Telemetry Observations

Sample No: _@?_5_ Trip: Q YReach: /CB #:2Date: 9 /0 Y] 2_

wuekian  of 24w shrted Ar0Y I

Start Time: _ _ _ __ End Time: _ _

4/12/4}
Habitat Photo: Camera _

Mode

__River CORM: _ &/ 3 <Locate:_ 2H:_ 24H:(_Fést Flow:_ Implant:_>

_Roll: _ _ Frame: _ _-_ _ Crew: _ﬁ—_/_, &L ﬁ _[f

Fish Information

Species: H BPIT tag: 22 F3F540 DTL: 32 FWt: _ £Q Y Radiotag Size: / | g

Freq 1: 40._ 520 Freq 2: 40.0.2( Pulse 1 (#/min): £ {, Pulse 2: & & Surgeon: _ _

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light  Weather Turbidity
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FORM 4-b Page & of _é

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light =~ Weather Turbidity
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light  Weather Turbidity
(1$S1E @2 MC s Pe -

PisA Ag 2 7o be wuwder hd »5(,.k, o/uJD /l,rvn/ 18 weak

COMMENTS v lls uwelen £
1550 ghz MC Ao , S A L
" a./m,d%u/ ,
Al /dunﬂ/!d - ﬁ’”WfE‘A’LJ /N rﬁ/‘p Mﬂ/é(‘ éﬂ#ﬂf'{ C/u{ ’ec)c//( , _Qng(u
/270 6.z MO ~3dm 375 _Y4.9 S <5 L

Fsd rwed % 30 m. loser * L. lew. o, /< "//oé
/

0 2228 1.3 3¢< (7.0 7205 Dy CS .
Moved {ron d«w(g Rock *o R05 OJ; r@aé;mj dnker {iom Lo v £ T'Tsz A
@ 2159 413 8C : 617 -8.5 NI ;; L
| 296" from T, 249 fram T, ) , |
Q) 23-3 6.3 SC bo.0o =~/ NI s L
1 L, ) 2097 Froe T,;W-L/cé Al bromTs in Sreen Glod . werer Chucen LeRpT anst 200 5:
qroviv
o005 411 ¢ g.5 12,0 JI c< L
344 fom T, 220" fom 7, (/‘Lum) Fsl hes  morcol  vpstreonn N4
' @ 010 82 g¢ jbo 49 _ NI s :

Pr e ]"’ 7 ”[ ;
» roowe ] r -
- f ', 222 e 72




FORM 4-b

Page é_ of _(_0

BIO/WEST GRAND CANYON STUDY

(Colorado River Mainstem)

Telemetry Observations
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BIO/WEST GRAND CANYON STUDY
- (Colorado River Mainstem)

Telemetry Observations
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s
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Fish Information
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Habitat Measurements: »:"f( Lf‘ou

Habl:# ¢ Hab2: £ 1 Depth: /| ./m V 0.2: 0.93m/s V 0.6 ——m/s V 0.8: g .pym/s
V Bottom: —— m/s AirT(c): _ 2 2° McT: o0 57HabT: /g £7Subl: B £ Sub2: S L

Cover: Over: o & Lat: ¥ w In: #¢ Turb: ¢ DO: o gmg/l pH: £ .19 Cond: /.2 o 3 umhos/cm

Habitat Sketch:
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: 27 Trip: 4 Reach: # CB #:2 Date: 1 [ 2 4L 76
PIT tag: 7F7F 3£ 34 2 EFreq 2: 4044 % Puse 223 6

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light  Weather Turbidity
004 529 me $0) +10 AT <5 L

, T mda T
b/ » oL A& ;
COMMENTS f/ ? e'{ 5 'fNAf ) gfé {é '!I Axeal s fi Se “M/gf %»’/%iﬂ; . 77 Jl&*yﬁ‘;gj‘@
! 7 d 7

7
1320 ma ML S0 +/(,0 NI (S o
Mo ,W‘OQL'{?
OB 5792 mc | ML CS L~
A eantu D
orale 52 ME i cc L
Ao gaéﬁrﬁ’
Q248 3 MY T e L
Fo_eoitag?
L b B
0254 zz2 M 200 NI cr L
Very ol @jq‘b |
D 532 j’:é@% TS L
p)a codthed

033/ 522 e 8269 + 30 MES L
, 4 .

A oI AET




FORM 4-b Page 4 of 5

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: _| OOTrip: £4 Reach: | CB #: | Date: gL 04 1 2
) Mode
Start Time: / 3 (O En:'l‘xme: 74 3ORiver: LS“RRM: 5§00 m <Locate: »3H:_ 24H:_ Test Flow:_ Implant:_>

Habitat Map #: (9~ O | lo Benchmark: Confidence: L

Habitat Photo: Camera _ _ Roll: _ _ Frame: _ _-__ Crew: ‘ﬁlx, e

Fish Information ok Hme g implant
Species: H B PIT tag: 2[2.F2 € 2 F2ATL: 3 ¥ FWt: _ 59 9 Radiotag Size: [ / g
Freq 1: 40. _éQ QFreq 2: 40. éQQ Pulse 1 (#/min): £ 5 Pulse 2: ZZ xSurgeon: B m
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BIO/WEST GRAND CANYON STUDY
" (Colorado River Mainstem)

Telemetry Observations
Sample No: 1Q | Trip:Z 4 Reach:| CB #& Date?}! @4 1)
Mode
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Fish Information
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Habitat Measurements:

Habl: __ Hab2:__ Depth: __ .. m V02:_._mis V06:_._ m/s VO08:_._m/s
V Bottom: _._ m/s AirT(c): _ __ McT: _ _._ HabT:_ _._ Subl:__ Sub2: __ /
Cover: Over: _ _ Lat: _ _ In: _ _ Turb: _DO: _ _mglpH: _._Cond: __ __ umhos/cm
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FORM 4

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: § @ | Trip:¢ 4{ Reach: { CB #: & Date: ¥/ 9% (%

Start Time: (m\:hiwﬁ&n%& 65 9 gﬁ ’/’

Habitat Map #: GC£<_#7-14 Benchmark:2 ) o J 2_ Confidence: }

Mode
River LORM: _G ) j<1.omte-]_/2H. 24H:_ Test Flow:_ Implant:_>

Habitat Photo: Camera _ _ Roll: _ _ Frame: _ _-_ _ Crew: L A

Fish Information
Species: H BPITtag: 2 £2EAC 4452 TL: 484 We: 5,720 Radiotag Size: | | ¢
Freq 1: 40.6 ¢ & Freq 2: 40. _ép_bg Pulse 1 (#/min): {p2 Pulse 2: % ¥ Surgeon: _ _
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Time RM  Hab Moved Gage Stage Stage Light = Weather Turbidity
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: _| & D Trip: 19, ﬂ Reach: | CB #: | Date:0) [ (04 12
, ode

- A~ . /
Start Time: _) f__/ _ End Time: _/_ (n ;.(_)River: ICERM: 50oM._ <Locate:)2H:_ 24H:_ Test Flow:_ Implant:_>

Habitat Map #: QC_EE%)J{Q _ Benchmark: Confidence: |

Habitat Photo: Camera _ _ Roll: _ _ Frame: _ _-_ _ Crew: _LJL ey

Fish Information
Species: H BPIT tag: 2£2 F RE332ATL: 2 FWt: _A4Q 9 Radiotag Size: | / g

Freq 1: 40..60 O Freq 2: 40. 42 Q Pulse 1 (#/min): ©.5 Pulse 2: £ Surgeon: i}
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: ‘L@ :ﬁTrip:@—L Reach: | CB #: | Date: 9] @49 _

Mode
Start Time: | 4 5 @End Time: 13200 RiverC.Q RM: S 9 <Locate: 26 24H: _ Test Flow:_ Implant:_>
Habitat Map #: B Benchmark: . _ _ _ _ _ Confidence: |
Habitat Photo: Camera _ _ Roll: _ _ Frame: _ _-__ Crew: EC, _ _, _

Fish Information

Species: H BPITtag 3= FFCIYIE_TL: _3 ¥ We: _S¥Q Radiotag Size: / L g

Freq 1: 40.62 | Freq 2: 40.( 3 @ Pulse 1 (#/min): LM Pulse 2: & ( Surgeon:

Distance Rel Abs. Ambient
Time RM Hab Moved Gage Stage Stage Light = Weather Turbidity
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Habitat Measurements:

Habl: __ Hab2: _ _ Depth: _ _._ m-:V 02:_._m/s VO06: _._mis V08 _._mfs
V Bottom: _ ._ m/s AirT(c): _ _ _ McT: _ _._ HabT: __._ Subl: __ Sub2: __ _

Cover: Over: _ _ Lat: In: __ Turb: _DO:_ _mglpH: _._ Cond: _ _ _ _ umhos/cm

Habitat Sketch:
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: |04 Trip: @ ¥Reach: | CB #: ) Date: 914 )2

Start Time: ) 4 E@ End Time: _{ 739 River{ {) RM: _©¢Z X <Locate:_ m:ﬁnpf%d; Flow:_ Implant:_>
Habitat Map #: _ _ _ _ _ _ Benchmark: _ _ _ _ _ _ Confidence: |

Habitat Photo: Camera _ _ Roll: _ _ Frame: _ _-_ _ Crew: 5/9_, s

Fish Information

Speciess H BPITtag: _ _ _ _ _ _ _ _ _ _ TL: _ _ _ Wt:_ _ _ _ Radiotag Size: _ _ g

Freq 1: 40._%@ Freq 2: 40;(9@_ Pulse 1 (#/min): _ _ Pulse 2: _ _ Surgeon: __

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light  Weather Turbidity
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BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Mode
Start Time: /3 2o End Time: /é°2_Riverr LCRM: _ ([ .3 <Locate:y’2H:_ 24H:_ Test Flow:_ Implant:_>
Habitat Map #: _ _ _ _ _ _ Benchmark: _ _ _ _ _ __ Confidence: {
Habitat Photo: Camera _ _ Roll: _ _ Frame: - _Crew¢bd, _ _,

Fish Information

Species: H B PIT tag: 77 FF3E3FQA TL: 3% FWt: _ 529 Radiotag Size: {}_g

Freq 1: 40.6 00 Freq 2: 40..(,0 0 Pulse 1 (#/min): 8 5Pulse 2: £ ¥ Surgeon: &/

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light  Weather Turbidity
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FORM 4 Page | of |-

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: [¢F (p Trip:@ 4_Reach: | CB #: ZDate:2 L & )

‘ Mode
Start Time: ] 2 1O End Time: } 2 33River: { ORM: §¢ & <Locate: _/_H:_ 24H:_ Test Flow:_ Implant:_>
Habitat Map #: _ _ _ _ _ _ Benchmark: _ _ _ __ _ _ Confidence: |
Habitat Photo: Camera __ Roll: __ Frame: __-__ Crew:B L, # M, _

Fish Information
Species: H BPIT tag 3FIECH 24 F_ TL: HB@ Wr.: 4,_34_ Radiotag Size: )| g

Freq 1: 40.& & © Freq 2: 40. _Oﬁ OPulse 1 (#/min): Qq Pulse 2: 5 3 Surgeon: _ _

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light =~ Weather Turbidity
1333 6l MC v oD FC O
Dkl 4o wall
COMMENTS c"$\ V- u.%&w{ 'Lua }sw\‘ms E SPN ch’-i";u' 7~y er {if-.f. )




FORM 4, Page 2
Habitat Measurements:

Habl: _ _ Hab2: _ _ Depth: __..m V02:_._m/s V06 _._m/s V08 _._mis

V Bottom: _ ._ m/s AirT(c): _ /8 McT: _4 .2¥ HabT: _3 5~ Subl: _ _ Sub2:

Cover: Over: _ _ Lat: _ _ In: _ _ Turb: _DO: _ _mglpH: _._ Cond: '__ u;x1hos/cm

&) ww ‘“""‘ﬁW“‘!‘M
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Habitat Sketch: >
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FORM 4 Page [ of /

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: { 3 % Trip: 3¢ Reach: i CB #: 3 Date:9 & _"‘U_S__
A Mode
Start Time: _) 2% £/End Time: J 5 | & River: CoORM: % |_ F<Locate:_ 2H:¥24H:_ Test Flow: _ Implant:_>

Habitat Photo: Camera _ __ Roll: _ _ Frame: _ _-_ _ Crew: :Q!_, ﬂ, H, E_f_

Fish Information

Species: H BPITtag: }F1F3E3 D33 TL: 394 Wr: _6 25 Radiotag Size: [ _ g

Freq 1: 40. ¢ 3@ Freq 2: 40. 03 @ Pulse 1 (#/min): €] Pulse 2: §3_Surgeon: _ _

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light =~ Weather Turbidity
1208 6.3 mC 192 Pc Pc H

COMMENTS T:= 2477 T2 2000° In muddy H20 near sordy beach

1420 Hi.4 mC 9% Pc ecC -

T, 8% T.=332
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1518 6l 7 m¢ 1905 PC PcC 4

Hao

T,222¢° Ta= 263°  Ta= 35<Z;’muddy

L
L]

Geems Yo bo peceree T80

;
c}ﬂ::



FORM 4, Page 2

Habitat Measurements:

V Bottom: _ ._ m/s AirT(c): _ _ _ McT: _

_._ HabT: _ _._ Subl: _ _ Sub2: _

Cover: Over: _ _ Lat: _ _ In:_ _ Turb: _DO: _ _mglpH: _._

Habl: _ _ Hab2: _ _ Depth: _ _._.m V02 _._ m/s V06: _._mis V0.8 _._mfs

Cond: _ _ umhos/cm

T, D Jz-= #25°

{
Slope 55

_ (\%ﬁ' o
Ty = b Tamarask on Slope

T.} L& Cobble Poin+ c,{_-v;,q{;,«ﬁ 2 L{;{@&‘céxﬁf}

Habitat Sketch: T, 2 Ty = 166°
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FORM 4 Page | of [

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Mode

Habitat Photo: Camera _ _ Roll: _ _ Frame: __-_ _ Crew: D/, AH,ER

Fish Information
Species: _H B PIT tag: 3} FIF3IF3ASC  TL: 3K Wi _59Y_ Radiotag Size: 1} g

Freq 1: 40._}\& Freq 2: 40. 7 1¢} Pulse 1 (#/min): 4} | Pulse 2: 4 {:Surgeon: _ _

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light =~ Weather Turbidity
1300 1. 3 ml (92 Pc. pC 2

these #a dp not Arcmavlete |
ComMENTs T, =33 T2z 26" TIn qud;/ o reac. Sandy beodh .

1466 617 mC 193 e PC %

s A muc’.cfa} ole— T2z 3336 T3 =332°

1423 6l 3 m¢ 192

T,2223° T2® 23&” T3 = 3/8°

1589 o3 A PC _£C H

T, 33%° Taz aas®  T2= 320°




FORM 4 Page ' of |

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

& Mode
Start Time: { £9°_ End Time: }*{ }&} River: LEPRM: 5 0O <Locate: 2H:_ 24H:_ Test Flow:_ Implant:_>
Habitat Map #: _ _ _ _ _ _ Benchmark: _ _ _ _ _ _ Confidence: |_
Habitat Photo: Camera _ __ Roll: _ _ Frame: _ _-_ _ Crew: __@___, ey

Fish Information

Freq 1: 40. 42 2 Freq 2: 40._(,00 Pulse 1 (#/min): & ZPulse 2: ¥ Surgeon: _ _

Distance Rel Abs. Ambient
Time RM Hab Moved Gage Stage Stage Light = Weather Turbidity
400 LCR IS ° 19 sV rc H

COMN’IS F,-‘(‘ Vi A Sowma /ﬂc-jff ~ [ 12 M l{,‘/‘f}’!‘fm nf g LRt (,&Q, ~ on /;{;J o *".k{
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FORM 4 Page ' of _!

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

R Mode
Start Time: / ¥ 3° End Time: /1 9 Z River: <o RM: _b/_ 73 <Locate: *2H:_ 24H:_ Test Flow:_ Implant:_>
Habitat Map #: _ _ _ _ _ _ Benchmark: _ _ _ _ _ _ Confidence: ¢
Habitat Photo: Camera _ _ Roll: _ _ Frame: _ _-_ _ Crew: 6d _

Fish Information

Species: H BPIT tag: 7F 153CA DS TL: 4 S Wt & 9 Radiotag Size: |/ g

Freq 1: 40.749_ Freq 2: 40.74% _Pulse 1 (#/min): 4 % Pulse 2: 4 2 Surgeon: _ _

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light  Weather Turbidity
1930 63 S 192 Sv re L

COMMENTS F:’!L Y S N L] Coho. ﬂ grele "M/ JV&J ‘K‘”" FIPA 4 4 1\4{ &(ﬂ;

; K - vl o7
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FORM 4, Page 2
Habitat Measurements:

Habl: _ _ Hab2: _ _ Depth: _ _ .. m V02:_._m/s V06: _._m/s VO08: _._

m/s

V Bottom: _ ._ m/s AirT(c): _ _ _ McT: _ _._ HabT: _ _._ Subl: _ _ Sub2: _ _

Cover: Over: _ _ Lat: _ _ In: _ _ Turb: _ DO: _ _ mglpH: __._ Cond:

— - —

umhos/cm
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FORM 4 Page ' of |_

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: { | | Trip:o¥_Reach: | CB #: _ Date: 91a415

Mode
Start Time: /2 *°_End Time: [ 345 River €2 RM: ¢/ _ 2 <Locate: “2H:_ 24H:_ Test Flow:_ Implant:_>
Habitat Map #: _ _ _ _ _ _ Benchmark: _ _ _ _ _ _ Confidence: |
Habitat Photo: Camera _ _ Roll: _ _Frame: _ _-__ Crew: 6% , _ _,

Fish Information

Freq 1: 40. __5 ©9 Freq 2: 40._(.>OPulse 1 (#/min): 3/ Pulse 2: 4 O Surgeon: _ _

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light  Weather Turbidity
iy bl me oV e L

COMMENTS FisL /_,,aA.l Aews C‘v( rock /Mmdlu‘ie aernef A’””"’ AC!‘: e




FORM 4

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Page | of 2

Sample No: ] 1% Trip:@ff_ Reach: | CB #: | Date: 31 @41 G
4l

Habitat Map #: _ _ _ _ _ _ Benchmark: _ _ _ _ _ _ Confidence: |
Lo

03, 2 Mode
Start Time: 2. 333 End Time: (§ 83% RiverL<KRM: S0k <Locate:_ 2H: VA4H: _ Test Flow: _ Implant: _>

Habitat Photo: Camera _I_ Roll: _{_Frame: _5-_°_ Crew: £ f_, &L

Fish Information

Freq 1: 40._1“ 4 Freq 2: 40._'}_’1Q’Pulse 1 (#/min): 4 J Pulse 2 43 Surgeon: _

Species: H BPIT tag 3F FF3C2DBCTL: 4G 5We: _(67 Radiotag Size: | |_ g

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light = Weather Turbidity
B
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FORM 4-b Page D of 2

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: | | Q. Trip: §“{Reach: | CB #: | Date: Q{¢Z<f{ 7

PIT tag: 7 ¥ ¥ 3CIDA & Freq 2: 40._ 79 pulse 2: 43 e T 4
Distance Rel Abs. Ambient

Time RM  Hab Moved Gage Stage Stage Light =~ Weather Turbidity

a554 <Rk TS 5m DD <3 2
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FORM 4 Page | of )

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: | {3 Trip:(34 Reach t CB #: | Date:9 (@41 e ,
u/ie Mode
Start Time: 2 2 Ead Time: @s;@ River 2CRan: 500 <Locate: 2H: VaAH:  Test Flow_ Impiant:_>

Habitat Map #: _ _ _ _ _ _ Benchmark: _ _ _ _ _ _ Confidence: }_
Habitat Photo: Camera _/_Roll: _!_Frame: I .5 Crew: _E f_, sy
Fish Information

Freq 1: 40, _(cﬁ)};@ﬁeq 2: 40.& 242 Pulse 1 (#/min): 3 _gPulse 2 _‘I jﬁurgeon: e

Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light  Weather Turbidity
450 ™
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FORM 4-b Page 2 of _l

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Distance Rel Abs. Ambient
Time RII\S/IWM VIrPIab Moved Gage Stage Stage Light =~ Weather Turbidity
g53Y4 & 73 ob _¢3g _H

COMMENTS <, et @
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FORM 4 Page | of _)

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sampl/e No: ) 1) Trip: & “Reach: | CB #: | Date: qlaHie
41 .\ oy o Ay Mode
Start Txmem% 3 ?j?_’ End Time: @_5_?_@_ River:‘-;(: CLRM: b_@_@ﬂkLOQtez_ 2H:Y 24H:_ Test Flow:__ Implant:_>

Habitat Map #: Benchmark: Confidence: |

Habitat Photo: Camera / _ Roll: _/_ Frame: _3-3_ Crew: EFP, sb

Fish Information

Freq 1: 40._(7 Cz q’req 2: 40. OB CPulse 1 (#/min):3 5 Pulse 2: 8 & Surgeon: _ _

Distance Rel Abs. Ambient
Time RM ;I;Iab Moved Gage Stage Stage Light = Weather Turbidity
B
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FORM 4-b Page& of _;

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Observations

Sample No: | !_l{_ Trip: @"-_*fReach: { CB #: { Date: _‘ﬂ@fﬁl ¥

Distance Rel Abs. Ambient
Time %I;/I?) Hab Moved Gage Stage Stage Light =~ Weather Turbidity
@554 LCR TS DD _CS &f
COMMENTS ¢ cx e
Seom
@I LR TS | sSH €S H
o vl -
500 v
~Q@
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FORM 4 Page [ of _/

] js« BIO/WEST GRAND CANYON STUDY
Y 40? / 22 (Colorado River Mainstem)
[0-

Telemetry Observations

Mode

Start Time: /2 32 End Time: _/? °° River: £CARM: _ _ _._ <Locate:"2H:_ 24H:_ Test Flow:_ Implant:_>

Habitat Map #: Benchmark: Confidence: /

Habitat Photo: Camera ' Roll: ! _Frame: /(- * Crew: 62 , =

Fish Information

Speciess H BPITtag: _ _ _ _ _ _ _ _ _ _ TL: _ _ _ Wt:_ _ _ _ Radiotag Size: _ _ g
Freq 1: 40._6°°_Freq 2: 40._ _ _ Pulse 1 (#/min): 7% Pulse 2: _ _ Surgeon: _ _
Distance Rel Abs. Ambient
Time RM  Hab Moved Gage Stage Stage Light  Weather Turbidity
[o 30 ’1}::':, s sV cs >4

COMMENTS /84 in  cdly bchnd  bosldert  puur pine AFF /;"{‘ Ao )

Ler
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4"“_ - -

(B G BN I G @D A E O ..
:

i — = =
-Q.vatvd ﬁbm /Q/ﬁ,\‘_aw Ch . Ao LCé.c:M/ 7'/’:”‘ e c.H C =&

/N&L ufﬂ. Dﬂf/ﬁ

FORM § . Page |_of ).

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Telemetry Surveillsnce

Sample No: Af/é Trip: © Y Reach: ! CB#:__  <Aerial N  Boat: ¥>

Date: 1 / 0 4 s0_ Time: Start /3 45 Endléf's RM_52.3w _6/_ .3
YYMMDD

Ambient Light: i ‘/_ (SU=sunny CL=cloudy PC=partly cloudy SH=shadow NI=night ML=moonlight DD=dawn/dusk)

Weather ” € Turbidity £ (Low, Moderate, High, Clear)  Sechi Disk _ __ m Fluctuations: £ /7

Crew: £, 64, c o

)

N . celade c,ﬂ/g,j picted up sn ATS “//«d’d' ‘e
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Page __ of __

FORM 1
SET _ D

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)
Netting and Trapping

Sample Type: N’I‘rip: Y 4 Reach: | CB #:23 Date: & | Q_‘fl{ RM: _ 4] . 1 Gean TL
Y YMM DD
Habl: \( Hab2: =)\ Hab3sA/80Side: L. Profile (Y/N): ~/Max Depth: _ _._m Fish Pres (Y/N): (' No. Botties: £5
Habitat Photo: Camera: _ _ Roll: ‘ Crew: _47\/,_!) Yo
Comments: _Bru lden 4 lm..xfr’ R ) sans Siviad ¢ f""t"\ f_J\ aMf"

—pitie g LCR poes Cakle ()
ood Toog | T___ T___ T__

1750 | 1¢41
z;:az/g @;LZLW /7.}
i e ety
| (2
o) )
Turbidity: L L - 9“‘7 . - -
AIrT(c): 2 223 NP . .
10.0 e —_— —— e
100

_ _Frame: _ _-__

Sample #:

Start Time:

— . c— — — e — —

End Time:

Elapsed Time:

Ambient Light:

Weather:

e
McT: 22
HabT: 4D 7

Fluctuations:
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Sample

% Specis L SL  WT J°  PITTagNo. YN) Tag Py

Sex
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\_ KB 12232%7 270 __________ | __u __Rg ___.
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FORM 1

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)
Netting and Trapping

Page __ of __

SET _¢

Sample Type: A/Trip: o) ﬁ{ Reach: | CB #: 3 Date: 940 f 1 1RM: lo ! .2Gearn & F
Y YMM DD

Hab1: N Hab2: F. )y Hab3: £ A Side: R Profile (Y/N): //Max Depth: _ _ ._m Fish Pres (Y/N):/L/No. Botties o
NIRRT
Crew: _é‘(l! ,_JZ -t

Habitat Photo: Camera: _ _ Roll: _ _ Frame: _ _-_ _

At usual  LOK comp (ot chwte fase | )¢ coni flidog,
. Gea.

Comments:

Sample #:
Start Time:
End Time:

Elapsed Time:

Ambient Light:

Weather:
Turbidity:
AirT(c):
McT:
HabT:

Fluctuations:
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1. photo / - Video
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Page __ of __
SET

FORM 1

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)
Netting and Trapping

= Date: 2L¢_"L_M_RM G 3 Gear'HS
Y YMM DD

Hab1: TS Hab2: £DHab3: LE Side: R Profile (Y/N): A/Max Depth: _ _
Crew: GD Dy, E P

bouldersin wate ¢ belo.

Sample Type: NTrip: & ! Reach: 1 CB #: 2

._m Fish Pres (Y/N):™No. Botties: &'

Habitat Photo: Camera: _ _ Roll: _ _ Frame: _ _-_ _

Comments: Sﬂ*' “v&i“ o LCR dn beﬁ.tm{ e ofL e 9

b
A .

(:’ 805_) mop feom Corflience

Sample #:
Start Time:
End Time:

Elapsed Time:

Ambient Light:

Weather: s s - - - -
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Page _ of

SET __ A

S

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Netting and Trapping

Sample Type:‘}i Trip: %4 Reach: } CB

Habitat Photo: Camera: _ _

Comments:

Q&"f 3
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\
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Roll: _ _ Frame: __ _-_ _

fe! T rars el 1’} >, m_,},.:{ A of LCHE, Lol Byoie o

#: 3 Date: T/A4 F rRM: _ &

Y YMM DD
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Sample Recap
# Species TL SL WT 3 PIT Tag No. (Y/N)

ol
Tag

B/2 PR 3M5 %9 sy FFIDEE5S5Y A
312 HR 4il 338 326 IEFDa16458 N
b1’ F@- 530 AZH _153@ __clip docsel . N
Z12 tMN 53.0 43.5_ 1362 __ clipdorsal_ N

m:ﬂ;_ _Fm 5@ 432 Lw}' c_p_dgss_e.! N

fi% N v
old pM 1S 2z 240 M
ol em 309 265 3le o ___ N
01d0C 295230 Alf - W
014 &é F422L5 237 r2baFAI2 N

oL hb 32542_ 360 FFZppa5r9 o

az% R » % éﬁ 3ty __ 2
OL7 #8 2% =2 _29 ZERGFIsED N

- - —— — - a— —-—— w— — e w—am —— o ———— —— — o~

L. Photo / % Video

I
m is |

3

IR Im I

1
T Moy iy )
|

D
.
—— o o -
s
-—— -— v e
® '
.
—— —— e '
.
—— — v —C—
.
.
—— —— . l
'
-—— ——amn e



Page __of __

FORM 1
SET

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)
Netting and Trapping

Sample Type: _ Trip:Q¥ 4/ Reach: { CB #:3 Date: Y&t F RM: _ 6 ) & Gear: TL
Y YMM DD

Hab1: §§Hab2: EQ Hab3: }‘_ESide:L_.- Profile (Y/N): N Max Depth: _ _ ._m Fish Pres CY/N): Ma Bottles: _d
Crew: DV BL AH EF

Habitat Photo: Camera: _ _ Roll: _ _ Frame: _ _-_ __
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Start Time:

End Time: ,1°

Elapsed Time:
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Sample - Recap OMd Rel.
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Page _éf_
BIO/WEST GRAND CANYON STUDY

(Colorado River Mainstem)
Netting and Trapping

Y YMM DD
Habl: 5CHabz EDHab3 1A Side:{< Profile (Y/N):\\J Max Depth: _ _._m Fish Pres (Y/N)M No. BottlesCf
Frame

Habitat Photo: Camera: _ _ Roll: _ _ Crew: DV BL, /%H E>
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. Page ‘
‘ - ssgr A
BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)
Netting and Trapping

CB #: 5 Date: QLQngRM bl FGear: IK

Sample Type: IV Trip: 04 Reach:
Y YMM DD
Hab1: M1 { Hab2: £ [ Hab3: A Side: @Pmﬁle (Y/N): / Max Depth: _ _ ._m Fish Pres (Y/N): MNo. Bottles: O

Dy HyLH

Crew:

FORM 1

Habitat Photo: Camera: __ _ Frame: _ _-_ _
g P

. i . T 1 O,f
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Sample Ariomms- Recap Old o Rel

# Species TL SL  WT PIT Tag No. (Y/N) Tag
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FORM 1

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)
Netting and Trapping

R !/
Sample Type:/AJ Trip: O ‘i Reach: | CB #: 3 Date: ?_{’_ DU FYRM:_ 0L & Gearzﬁe
| Y YMM DD
Habl: Q’lLHabZ: E _bHab3:§/_§_ Side: L= Profile (Y/N): A/ Max Depth: _ _ ._m Fish Pres (Y/N)~¥No. Bottles: &
L Frame: -
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# Species TL SL W'rg"L PIT Tag No. (Y/N) Tag P! V! Sex Ripe Disp Loc
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FORM 1

BIO/WEST GRAND CANYON STUDY

(Colorado River Mainstem)
Netting and Trapping

Page __of
SET

=y,
Sample Type: ‘_j Trip: Q‘i Reach: | CB #3 Date: Q!_ I_O_“‘L LE RM: _/—f@ ._%ar: If S
, Y YMM DD
Hab1:7=5 Hab2: R J/Hab3:{.& Side: & Profile (Y/N): fMax Depth: _ __._m Fish Pres (Y/N): K_No. Bottles: &
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FORM 1 Page __ of __
: SET
BIO/WEST GRAND CANYON STUDY

(Colorado River Mainstem)
Netting and Trapping

Sample Type:/\_/ Trip: O :/ Reach: | CB #: > Date: AL nH 4 RM: _300M\.  Gear: _H_/b
| Y YMM DD
Hab1: 7 OHab2: A AHab3: L E Side: RProfile (Y/N):3/ Max Depth: _ _ ._m Fish Pres (Y/N): (¥'No. Bottles:(¥

Habitat Photo: Camera: _ _ Roll: Frame: _ _-__ Crew: _bi s oV,

— s . L - o A
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FORM 1

BIO/WEST GRAND CANYON STUDY

(Colorado River Mainstem)
Netting and Trapping

Page

Sample Type: A/'Ihp Q"/ Reach: Q\ CB #: 5 Date: 9LQ“{{QQRM _[‘/‘fd Gear jz(é
Y YMM DD

Hab1: T2 Hab2: K(J Hab3: 8y/eSide: K Profile (Y/N): (VMax Depth: _

Crew: [f[ D &g w
+rf i Narc s

Habitat Photo: Camera: D‘/ Roll: D‘ Frame —
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Form 6 .
BIO/WEST GRAND CANYON STUDY

Chub Meristics
PITTg Nos :2F1DBZ50 72 pate: 1L -OH- 1o sampe#: o - 010 - 04 1 -3 TL@my249 e 219 s 19 W@ _LL
SEX: hw%m MOPPy__._ND:__._CPL:___._CPMD:__._CPND:_ _._HL:__._SNL:__._DFB:__._AFB:__._BD:___._
D: (A A ] O RECAP: m\gm == __ DISP: 20 CAM: OY ROLL: O/ FRAME: f 3- § © VIDEO: O ! RM RELEASE: w&. .5 RADIOTAG (YN): N
Pl \*03@*&7& SR iy

PITg No: IFIDBR 585 paTE: Y| - @4 - 13 saMPLE#:N - 213 g4 - [ -3 TL(mm):345 FL: 34 SL 28 IWT o HAY

" SEX: ERIPE: NO PP __._ ND:__._ CPL: ._CPMD:__._CPND:__._ HL:__._ SNL:__. DFB:__._ AFB:__._ BD:

D:@ 9 A: (@ RECAP:pN TAG: DISP: A CAM: 84 ROLL:@ [ mw>z..n““||_mw. ! IQN\_lcmno”@ L RM RELEASE: _ .m 1 .3 RADIOTAG (YN): N

wnyan,:m_ Trompe |

PITTag No.: mmmluu@.@ 56 DATE:] |-#4-13F SAMPLE#: N - o3!3 - @Y - | - hw TL (mm): 4///_ FL: M.mm SL: 3.3 WT (g): 7B%
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D: g A: @9 RECAP: N TAG: DISP: g o>zno|u~.w ROLL:¢% | FRAME: 1| - |4 VIDEO: Dx_wz RELEASE: _ ([ .2 RADIOTAG (YN): #\/

Petestlol Trevan--¢]

PITTag No.: wﬁm@&wmmm.wgem.@\ ZYd 1 F sampe#: V-0 19 - DY 1. DL mmy 3921290 sL: 265WT @r: 377~

SEX: ['\RIPE: T{AP;-P; _ _._ ND:__._ CPL:___._ CPMD:__._ CPND: HL: __._ SNL:__._DFB:__._AFB:__._BD:i___._

D:09 A: Om RECAP: &/ TAG: _ — _ DISP:£ A CAM: b#wocl 0 | FRAME: 5 |{p VIDEO:Q ] RM RELEASE: (4 /_._9RADIOTAG (YN): M/

PITTag No. M\Q\ IDPABF29 paTE:] \ Yy sameie s /- 01 Y040 - B 10 @mmy: 32529 F sL2LF WT@:_360
SEX: ﬁ RIPE: é Py _._ ND: . _ CPMD: . _ CPND: HL: . _ SNL: . _ DFB: . _ AFB: . _ BD:

D:)9 A: /O RECAP: \H\ﬁ»o  Disp: MWW? D& wmrw m.u. L Ezm.mn\mq L& VIDEO: D) RM RELEASE: MWM 13 RADIOTAG %\mvl >v

PITg No. 2 EINPX Y562 DATE: QL -0Y- L7 SAMPLE#: N-OL -0 - 1 -3 TL (mm): 29 { FL22¢ 0 SL: @3\ WT (g 07
mmx"&w_wmo%smruuznnl. CPL: ._CPMD:__._CPND:_ _._ HL:__._ SNL:__. _DFB:__._AFB:__._BD:___._

D:09 A: ho.w RECAP: AJ TAG: DISP: Ww‘—uo? [v] n\wm_.m m / m.w>zm|xm| 2a u%omw 61 MZ: wmrm>mm| M%Wﬁ 3 _M>w_m§m (YN): AJ

- PITRgNo.:__ ________ DATE:__-__-__ SAMPLE# _ -__ __ _ -_ - _-_ TL(mm)___ FL:___ SL___ WT(g):____
W SEX: _RIPE: _ _P-P;,__._ND:__._CPL:.___._CPMD:__._CPND:__._HL:__._SNL:__._DFB:__._AFB:__._BD:___._
7 D: A: RECAP: _ TAG: DISP: _ _ CAM: _ _ ROLL: FRAME: - VIDEO: RM RELEASE: . RADIOTAG (Y/N): _



Form 6

BIO/WEST GRAND CANYON STUDY

Chub Meristics
PITTag No: 3EIDOBHALE DATE:D {-0Y- 14 SAMPLE#: {/-00 (o -2 - 1 - 3 TL (mm): 305 FL: 213 SL:243 WT () 243 _
mmxugw%mnuw;w_%mll.l ND: __._CPL.___._CPMD:__._CPND:__._HL:__._SNL:__._DFB:_.,._ AFB:__._BD:___._

D: 9 A:7_ RECAP:N TAG:

DISP: RA CAM: 4| ROLL: _|_ FRAME: _|_- 2 VIDEO: { _ RM RELEASE:

@l .Y RADIOTAG (YN): //

PIThgNo.: _ _ _ _ _ _ __ _ _ DATE: _ _-_ _-__ SAMPLE #: —_ e r - TL(mm): _ _ _ FL:___ _ SL:_ _ _ WT(@:___ _
SEX: _RIPE: __PP:__._ND:__._CPL:___._CPMD:__._ CPND:__._HL:__._SNL:__._DFB:__._AFB:__._BD:___._
D: __ A:__ RECAP:_ TAG: _ _ __ _ DISP: _ _ CAM:_ _ROLL: _ _ FRAME: _ _-_ _ VIDEO: _ _ RM RELEASE: _ _ _._ RADIOTAG (YN): _
PIThgNo.: _ _ _ _ _ _ _ _ _ _ DATE:. _ _-__-__ SAMPLE#:. __ -__ __ __ -___ -_-_ TL(mm):__ _ FL:___ SL:___ WT(:____
SEX: _RIPE:__Py-Pyr__._ND:__._CPL:___._CPMD:__._CPND:__._HL:__._SNL:__. _DFB:__._AFB:__._BD:___._

D: __ A:__ RECAP:_ TAG:_ _ _ _ _ DISP: _ _ CAM:_ _ ROLL: _ _ FRAME: _ _-_ _ VIDEO: _ _ RM RELEASE: _ _ _ . RADIOTAG (Y/N): _
PITTag No.: _ __ _ _ _ _ _ _ _ _ DATE: __-__-__ SAMPLE#: __-__ ____ -__ __ -__-__ TL(@mm):__ _ FL:___ SL___ WT(:____
SEX: _RIPE:__P-P:__._ND:__._CPL:___._CPMD:__._CPND:__._HL:__._SNL:__._DFB:__._AFB:__._BD:___._
D: __ A:__ RECAP: _ TAG:_ _ _ _ _ DISP: _ _ CAM:_ _ROLL: _ _FRAME: _ _-_ _ VIDEO: _ _RMRELEASE: _ _ _ . RADIOTAG (Y/N): _
PIThgNo.: _ _ _ _ _ DATE: _ _-__-__ SAMPLE# __-__ __ __-___ -__-_ TL(@m):__ _ FL:____ SL:___ WT(g:____
SEX: _RIPE:__P-P:__._ND:__._CPL:___._CPMD:__._CPND:__._HL:__._SNL:__. _DFB:__._AFB:__._BD:__ _._
D: __ A:__ RECAP:_ TAG: _ _ _ __ _ DISP: _ _ CAM: _ _ROLL: _ _ FRAME: _ _-_ _ VIDEO: _ _RM RELEASE: _ _ _._ RADIOTAG (YN): _
PIThgNo. _ _ _ _ _ _ ____ DATE: _ _'-__-__ SAMPLE# __-__ _ _ -__ _ - _-_ TL(mm):__ _ FL:___ SLi___ WT(g:____
SEX: _RIPE: __Py-P:__._ND:__._CPL:___._CPMD:__._ CPND:__._HL:__._SNL:__._DFB:__._AFB:__._BD:__ _._
D: __ A:__ RECAP:_ TAG:_ _ _ _ _ DISP: _ _ CAM: _ _ROLL: _ _ FRAME: _ _-_ _ VIDEO: _ _ RM RELEASE: _ _ _._ RADIOTAG (Y/N): _
PITlagNo.: _ _ _ _ _ DATE: _ _-__-__ SAMPLE#. __ -__ __ __ - ____-__-__ TL(mm):___ FL:__ _ SL:___ WT(g:____
SEX: _RIPE: __PyP:__._ND:__._ CPL:___._CPMD:__._ CPND:__._HL:__._SNL:__._DFB:__._AFB:__._BD:___._

D:__ A

_ RECAP: _ TAG:

— o — —

DISP: _ __ CAM:_ _ ROLL: _ _ FRAME: -

VIDEO: _ _ RM RELEASE:

RADIOTAG (YN): _



FORM 3 ‘ Page _ of __

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Seining

Sample Type:>  Sample No: QQ_? Trip: @ </ Reach: / CB #=2 Date:S/ &Y L7

RM: _(z2/ ._ Gear§A Start Time: LééyHablzl’E Hab2:€.2 SublS ! Sub2: _ _
AIrT(c): _& Lo McT:LZ . HabT (.

Ambient I.ight:S:_(j_ (SU=sunny CL=cloudy PC=partly cloudy SH=shadow NI=night ML=moonlight DD=dawn/dusk)

Weather:@ 2 Turb &"L Fluct: _ _BAL:__ _._BAW SAL: _ _SAW:

. . -
— amm o — anne — e " —

MaxDepth: _ _._ D _ _._ D, _ _ ._ Fish Pres (Y/N): _fJ No. Bottles: €

Habitat Photo: Camera: Roll: _ _ Frame: _ _ Crew: é é ,_?*Y , _ﬁ?f

Comments: leR {eet C”#W)\}L Wﬂ%m’h\cw T{*Oe,—{") le f‘%c:v‘.f

O = - UQSMW o( C. ?a&% '

% x IS’M“/S%*&( 20m = 60»;56 220w > Lo

Species LAR YOY Juv ADU Total

HB e Mmoo

EM e M mm——mme -

BH ——_—— ——_—— ——_—— —_——_—— ———

RB e mm—e Mmoo

BR e e e ————
\\\

cc e mm—— m—e M ml -

CP e mm——mme— e e




INDIVIDUAL FISH LENGTHS

Recap Old
(Y/N) Tag

L. Photo / % Video

— - —



FORM 3 Page __ of __

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Seining

Sample Type:i Sample No: 3 § Trip: Qf{ Reach: / CB#:l Date:9) QY / 7

RM: _é L ._éGear:if* Start Time: L& O¢ Habl: fé Hab2: é"z Sub1:S / Sub2: _ _
AirT(c): 21O McT: | .. HabT: /(.

Ambient Light:i‘!_(su=sunny CL=cloudy PC=partly cloudy SH=shadow NI=night ML=moonlight DD=dawn/dusk)
Weather:(" S Turb # { Fluct: _ _BAL: _ _ _._BAW:___._SAL:i___._SAW:___._

MaxDepth: _ _._ D;: _ _._D; _ _ ._ Fish Pres (Y/N): EJ No. Bottles: &§

Habitat Photo: Camera: _ _ Roll: _ _ Frame: _ _ Crew: gL @v e X

——’——’——

Comments: M.,MML&A C ke

A L A0ian LRSS e omr gg C. Eavﬂ“‘l

20y L = Voo Spr
Species LAR YOY Juv ADU Total
HB e Mol
EM e MLl
BH el A ____ ____
RB e Ml
BR MMl
cc e mm el
CP e mm Ml
s ____ Ay




INDIVIDUAL FISH LENGTHS

PIT Tag No.

Recap Old

(Y/N)

Tag

vZ

Rel.
Sex Ripe Disp Loc.

L. Photo / *- Video

—— i — o — — vt —

——— - — o w— - — -

— - ——

——— e — ey —

—— e — ——




FORM3 Page / of __

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Seining

Sample Type:S Sample No: 00 { Trip: Reach: | CB #2 Date: 8 044 4

pd
RM: _fg!_.lgGear:S_é Start Time: L_fé/HabI:f% Hab2: L_@ Sub1:S§ { Sub2: _ _
AIrT(c): QL -OMCT: 1(J._ HabT: (g ._

Ambient Light: §Q(su=sunny CL=cloudy PC=partly cloudy SH=shadow NI=night ML=moonlight DD=dawn/dusk)

Weather:CS Turb # | Fluct: .~ BA L: _
D,: _ _ ._ Fish Pres (Y/N): N No. Bottles: &f

——._BAW:-_ _ _._SAL:___._SAW:-__ .

MaxDepth: _ _ ._ Dy _ _._

Habitat Photo: Camera: _ _ Roll: _ _ Frame: _ _ Crew: 82 RV EP
Comments: _ [Ss LaTed (‘.@amJ s LCR  LeFT DHpwwed

0m 2t O Sm  Sernes

Species LAR YOY UV ADU Total
HB e o el ____
EM o bS&_ . ____
BH e MLl
RB el
BR e Ml L.
cc el ool
cCP e el




INDIVIDUAL FISH LENGTHS

Recap Old

(Y/N)

Tag

vl

— —— - — -——
— e v— —— —
-—— —-— ——
— eme wm  eme - —
—— e —— -
— v w— - ——
-—— e - —-——
—— e —— -——
—— wme  wme w— —-——
—— — - —

L. Photo / - Video

- - — ——— — ——— —

——— —— — — —



FORM 3 Page _ of __

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Seining

Sample Type: 9 Sample No: QQS_/ Trip: /. Reach: [ cB#4 pDae:@ (29 (¥

RM: _(, (. CearSA Start Time: /o Y6 Habl:1( Hab2: €4 Subt:S | Sub2: __
AIrT(c): _74/_0 McT: | {f._ HabT: / 6.

Ambient Light:'P_C_—(SU=sunny CL=cloudy PC=partly cloudy SH=shadow NI=night ML=moonlight DD=dawn/dusk)

weather: ¥ CTurb ¢4-{ Fluct: _ _BAL:___._BAW:___._SAL___ . SAW: _

MaxDepth: _ _._ Dy _ _._ Dy __._ Fish Pres (Y/N): N No. Bottles: &

Habitat Photo: Camera: _ _ Roll: _ _ Frame: _ _ Crew: ¢ 2V, g7

Comments: LR (P cHhuw€l Nep¢ TAVEATS (€Dge),

FasT  [Puw  urh Schee ToRY., Caseadii, tho Taalivte Sace
‘ oo g Huv 1t

gg_;_(“’lt« : Rw  + ; [ SB,
FFoR
Silace Asse heowins 1T Tavewts (g6 FSu x 1S =

Species LAR YOY Juv ADU Total
HB —_———— —_———— —_———— —_———— —_————
EM —_———— _———— ———— ———— ————
BH ———— _———— —_———— —_———— —_————
R B ———— _———— ———— _———— ————
B R ———— _———— —_———— —_———— —_————
cc ———— _———— _———— —_———— _————
CP _—— _———— —_———— ———— —_————
<D Y A




INDIVIDUAL FISH LENGTHS

Vzh

L. Photo / 2- Video

- — — ———— — —— —

— ——
—-— -——
- -——
— -———
- ——
— -
— ——
— —
-— ——
- ——
- -
— — —
- -

— ——
—— —



FORM 3 Page __ of __

BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)

Seining

Sample Type: O Sample No: 0@ & Trip: 0Y Reach: [ CB#: & Dae: 2/ SY [/ F

RM: _{ ( {pGear: SA Start Time: /4 %> Habl: 72 Hab2;i‘i Subt:d U Sub2: _ _
AIrTe): 2/ MeT: (. HabT [ (.0

Ambient Light: SV (SU=sunny CL=cloudy PC=partly cloudy SH=shadow NI=night ML=moonlight DD=dawn/dusk)

Weather: (S Turb 4 | Fluct: _ _ BA L: BAW: __ . SAL ___._SAW

Dy _ _._D; _ _._Fish Pres (Y/N): 1\) No. Bottles:

MaxDepth: _

Habitat Photo: Camera: _ _ Roll: _ _ Frame: _ _ Crew: 34 RV £P

Comments: lc  (ppT CHAMYES ASIvT  JoDwa = " ‘Alugw&
A T _
3¢ Cimpeur Aact cameal previathy & 3w v20,. = bom 4 301515
@ Fse £ PR o Ase
Species LAR YOY Juv ADU Total
HB _—— _——— _—— _— _————
EM _—— _—— _———— _ _—
BH _——— _———— _——— _—— _—
RB _— _ _—— _———— _————
BR _— _—— _—— —_———— —_———
ccC _ _— _———— _— _———
CP _—— _———— _——— _——— _————




INDIVIDUAL FISH LENGTHS

L. Photo / - Video

- - - — e w—— .



'FORM 7 Page __ of __
BIO/WEST GRAND CANYON STUDY

l (Colorado River Mainstem)
Water Quality

lLocmion: m CrRM: _ G .22 (Mainstem) Date: 2 ladli7Z 1519 Weather: CS
.Fluctuation: FA sechiDisc:_ ** . ArTC):__ _ McT: 18 & HaT: /1B . &

D.O.(mgM): {4 L pH 5 ._2 Cond. (mmhos) | Q@‘L Redox: @ P+ C A
Icommems D055 from LCR D Conp. Ho0 stit clear. RuAlow 1292

¥ \_/

ILocation: — _— RM: __ _ _. (Mainstem) Date: __ _ _ — __ Time: _ __ _ __ Weather: __
lFluctuation: ____ SechiDisc: __ __.__ AIirT(C):_ __ __ McT:_ __.__ HabT:_

DO.(mgM): ___. pH_ . _ Cond. (mmhos) __.______ Redox: ______ __
lComments:
ILocation: — — RM: __ __ _. (Mainstem) Date: _ _ __ _ __ __ Time: __ __ __ __ Weather: __ __
IFluctuation: __ SechiDisc:__ __ .__ AIrT(C):_____ McT:___.__ HabT:_ __ .__

D.O.(mgh): __ _.__ pH__.__ Cond. (mmhos) __.__ __ __ Redox: —
lComments:
'Location: —— RM: ___ _ . (Mainstem) Date: _ _ __ __ __ __ Time: _ _ __ __ Weather: __ __
IFluctuation: . SechiDisc: __ __ . AIrT(C):__ _ _ McT:_ _ . HabT:_ _ ._

D.O.(mgM): __ _.__ pH__._ Cond. (mmhos) __._____ Redox: _ _ __
|C0mments:




'FORM 7 Page __ of _

BIO/WEST GRAND CANYON STUDY
' (Colorado River Mainstem)
Water Quality

lLocation: M RM: _9_ (.2 (Mainstem) Date: Q@41 Time: 152 _ Weather: LS
Fluctuation: [ /) Sechi Disc: ___ . Ai¥T(C:_ _ _ McT: 1@ .G HabT: g . C

D.O.(mg): @ .5 pH ¥.2 Cond. (mmhos) | .&8& 3 Redox: &.0 79
lComments f},n {""*mj /9 @J Turb: O( f“% AT TR I ki Ofé?pp (2/?opg§é \[o ﬂ:\(,Q

-

O .Pr\(e f‘co\cé.',\ﬁa PE
v

lLocation: TS RM: __{} .3 (Mainstem) Date: 9/ &4 ) (,_ __ Time: _/ &=/ Weather: _/D_Q
A
lFluctuation: f'ﬁ Sechi Disc: & "al'\.jj-_*{’iiir%(C): M _/Z .6 HabT: 7 2. 9

D.O.(mgh): _% . % pH ¥X. 2 Cond. (mmhos) 1. 425 Redoxx _2. @2
lcommems 10O yds up 1C@ i at T 1 2.96
y 7

.Locatlon ”AC RM: 6 (. dL(Mamstem) Date: 7 (@416 Time: o2 Z©%  Weather: _{° C

Fluctuation: £ /4 Sechi Disc: _ MTo*MArT(C): _ _ _ McT: | & .C HabT: /9. &

D.O.(mgM): 1@ . 2pHZ .| Cond. (mmhos) &. 97 F Redox: _ 8- @O
lComments: 2.2 D QH? ) _[Q‘;acl;p,;q feken o Cress §ran. o0k o o

i

Id : L . N . N
{ i A7 ro o T . ,3 O L ’,..:’{! m{(\ CX.L:.-:.!K"M N A R-rX 4 ,gi gyl P ,;(«'« AR IR

l & - [ 7

lLocation: 'I_S_ RM: Q _L_& (Mainstem) Date: i/_ ?’;‘L/ :LZ_ Time: _/_ 3 NA L_/_ Weather: < _S

lFluctuation: __ __ Sechi Disc: __ 5( -~ AITT(C): __ __ __ McT: La . é HabT: _"!_ é_ _5__

D.O.(mg/l): 8_3 pH ¥ .2 Cond. (mmhos) [ .7] _ Redoxx@: @29 _
Comments: Lm‘\“% Ao (“(*Cw\r\p/ f“*r LC'Q MUo.{( !»/;C) Do D




rage _ of __

l BIO/WEST GRAND CANYON STUDY
(Colorado River Mainstem)
l Water Quality
cation: "NC RM: _ 6/ .2 (Mainstem) Date: 9 /04 }4 _ Time: 1995  Weather: C S
Fluctuation: R T Sechi Disc: _ 2 . mART(C) _ ___ McT:__ . SHabT_2 5
to(mg/l) Lo pH § O7FCond. (mmhos) _| .02 3 Redox: - L4 _
omments:

L
)

!ocation: TS rMm: _b1 32 (Mainstem) Date: 9 (84914 Time: |~ & Weather: <SS

vetuation: _ - Sechi Disc: _ £ J<MAIT(C: _ _ __ McT:_8 5 HabT: 12 )5
!.O.(mg/l) _9 ¥7pH R &% Cond. (mabos) g ﬁ%ﬁ Redox:Zf. )8
omments: | 5~ wdg o) LCR ,  Lletor adiil yorw n*cif“!u;
- [o4
L pott 4. 9¢

ication: MmMC RM: _ Gl 2 (Mainstem) Date: 9 (@Y /1S Time: 125 Weather: {7

ctuation: T Sechi Disc: __ 3 4 AiT(C):___ McT 9.2 HabT:_ 7} 3

(mg/l): ¢ é_.(a pHE .& Cond. (mmhos) ! . &F ﬁQ_Redox 8- o py
mments: Pottzaeg, (.9 9
’ [

L
T

Location: M( RM: _ G/ .3 (Mainstem) Date: % / 74 ) A Time: 2@ 5F  Weather: <>

ctuation: __ __ Sechi Disc: VT, AirT(C):_ _ __ McT: 18 ¢ HabT 1g . (A
i(mg/l) | .5 pH % ./ Cond. (mmhos) | . A4/ Redox: @.F23
ments: R afAnr l; '9/5 Niaht Loamonio N ﬁ{xi‘fwc»_».(},f.j},g LA x’ YL ,:{’)7:;.-1‘ —,:

d [ ¥ *' C

; L
l R vy b e il o
i d




lFORM 7 Page __

BIO/WEST GRAND CANYON STUDY

of __

' (Colorado River Mainstem)
Water Quality
lLocation: TS RM: __ & [.3 (Mainstem) Date: 7 (4 (Q _ Time: | | __ Weather: _ __

lFluctuation: F A SechiDisc: _ < ./ <mAIrT(C): 1 Q.O5McT: _ ¥ 3 HabT: Q3

D.O.(mg/): _1Q .23pH K .O6Cond. (mmhos) &. 732 Redox: _ _ __ __
lCommems: 100 vAds oo L Ci2
4 ]

lLocation: TS RM: __ G [ .2 (Mainstem) Date: 919432 Time: .3 2

o !l .2 (Mamstem) Date: 7/ -271 5 __i_ 2 Weather
lFluctuation: F /A SechiDisc: __ £ .l<wArT(C): _ _ _ McT:_ % .3 HabT: ) 0 .23

D.O.(mg): 12 .1GpH ¥ .12 Cond. (mmhos) © .B% 3 RedoxO_» D e

Comments: 00 vds o LCR

lFluctuation: E ﬁ Sechi Disc: _ 2 .2mAIrT(C): _ _ _ McT:_3 . 33HabT:

D.O.(mgM): _{O .G pH £.1 Cond. (mmhos) (3. FZZ Redox: _. D7
lComments: :

lLocation: M RM: _ b .2 (Mainstem) Date: 91043 Time: |5 =2 Weather:

Fluctuation: |~/  Sechi Disc: ___| . Im~AIT(C): _ _ __ McT: _ % F/ HabT _ % 3 |

D.O.(mgl): JQ IFpH F.OFCond. (mmhos) . FZ 7 Redox: __

' Comments:




See nalebook O

lFORM 7 add: fiomal Page __ of __
BIO/WEST GRAND CANYON STUDY Meodisgs...alf,
' (Colorado River Mainstem)
Water Quality

lLocation: M¢C RM: __ e .2 (Mainstem) Date: 3__]_6_4[_[ | __ Time: @ 9/5__ Weather: <s
1.5

lFluctuation: RT  Sechi Disc: AIT(C): _ _ _ McT:_3 .3 HabT _Z .=

D.O.mgM): _11.J pH 8 R Cond. (mmhos) _|. 23 Redox: & 3

Comments: Rl (:‘%S foken from Comp QC oSS {ro L(Q/ rive rr{c;.i:\“f'

L;)f\)tar D ‘—\«31\ ?‘(oqe; bwjr <+ r;siwa

ko
';:

lLocation: M C RM: _ (|.Mainstem) Date: 9_ L OY 12 Time 09 5 | Weather:
Fluctuation: | 7 Sechi Disc: __ | .7~ AirT(C): _ _ _ McT _ £ .2 HabT: _5 .3

D.O.(mgh): _/ O.90pH 7 .§¥ Cond. (mmhos) / .0 2 3 Redox: 0.0F

.Comments: Aotk 8 1. Og

lLocation: m _Q, RM: _‘ _6_ 1. _.:_l(Mainstem) Date: 2}_ A Qf! /12 Tme: /2 1 __’?_’ Weather: _ /

Fluctuation: £ A SechiDisc: _ / QMAIGT(C): _ _ _ McT:_ % 2K HabT: __ £ 28
D.O.(mg): /O .¥pH ¥ .03Cond. (mmhos) / .03 _Redox: O. /1 _
|C°mm°ms= ool N 2F
) U

'Location: TS RM: _ 6@ .2 (Mainstem) Date: ) 0419 _ Time: | 42 2 Weather: O\

~~
L

i

Fluctuation: 4  Sechi Disc: _ < _.JcmAirT(C): _ __ __ McT: _R .2 HabT:

D.O.(mgM): _4 .7 pHQ .\ Cond. (mmhos) Q.8 & Redox: Q&=

'Comments: J CR ~ 100 vA= . LCR
) 7 3









