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Introduction

This report is a compilation of four trip reports and is comprised of four chapters, one

ftom eachcrew sent into theLitrle Colorado River(tCR)to monitorthe fishesthere,

prticularly the endangered hrrnpback chub. The monitoring design consisted of four, ten day

fripsfrom l0Aprit- 16May |99T,eachworkedbyateamoftwocrewmembers. However,bad

wather forcedthe postponernent ofthe entrance ofthe first crew into the LCR until 13 April

and due to other obligations, this trip could mt be lengthened- Each oftlre other three trips

entered and exited theLCR as scheduled

The first crew arrived in thelCR when the water lwel was receding from spring

flooding. Flow was nearly at the LCT. base of 235 cft, brn the river still carried large auromts of

sedinent makhg the water very turbid (>4,000 }{fU). The waler gndrallv cleared and dropped

below l0 NTU during the third monitoring trip. In addition to turbidity, spring runoffkept water

temperature cool (initially l5"C), but the water warrred with the decreasing discharge and

lengilrening days, reaching a maximum temperature of 24"C.

Fish catches were generally loq particularly those of native species (Modificarion of the

timrng ofthe trips and gear used is appropriate and is discussed af the end of this report).

Exotic species, particularly fathead minnowandplains killifish were the most commonly

captued species on each trip. Speckted dace wene the most commonly captrned narive species

withhwnphck chub being fairly conunon on the early bipo, but less so on the later trips. Table

97-1 is a list ofthe common and scientific names and families of all species of fish captured

during rcR monitoring n 1997.

Methods

The fish collection gear deployed during these trips consisted of 12 hoop nets, three

mini{roop nets and six minnow traps. This gear rirtas set in the LCR between 100 m and 1300 m

upstcam from its confluence with the Colorado River in Grand Canyon National Park (Table

97-2). Due to high flows, twbidity and morphological changes in the river, we could not set the

hoopnets in two of the oshndard" sites used during prcvious years. Therefore, oomparable sites

I
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Table 97-1. Common, scientific and family names of all species of fistr caught during AGFD
Fish Monitorhg Trips in the Little Colorado River, Grand Canyo4 Arizona" 13 April - 16 lvlay
1,997.

Native Soecies

Bluehead Sucker

Flannelmouth Sucker

Hunnpback Chub

Speckled Dace

Exotic Snecies

Chanrrel Catfish

CommonCarp

FatheadMinnow

PlainsKillifish

RainbowTrout

Red Shiner

YellowBullhead

{i atostomaii dis cobolw

Cntostomu\ latipinnir

Gila cyphn

Rhinichthys osculus

Ictalwus pmctatus

Cyprinus carpio

Pimephales promelas

Fmdulw zebrinus

Oncorhyrrchus mykiss

Cyprinella lutrensis

Ameiurns natalis

Catostomidae

Catostomida€

qrprinidae

CWrinidae

Ictaluridae

Cprinidae

Crurinidae

Cffinodontidae

Saknonidae

Clprinidae

Ictaluridae

I

vrrere selected for these two sets. Additionally, a trotline was set for four nights during Trip 97-1.

Collection gear was checked each morning and wening. Water temperatme ("C) and

tutbidity O[nD were measured twice daily , just before each gear ctrech at canrp @oulder

C*p; aprproximately 2 km upsheam from the mouth). The date and time that each net or trap

was checked was recorded and effort (houn) was calculatd.

All fish caught were identifiedto species, weighed (g) and measured fortotal length

(mm; total andstandard lengths forhumphckchub; all lengths referredto inthetextaretotal

lengths). All fish were also checked for ttre prcsence of anchor worm (the external pamsitic

copep& Icrnaea and the nurnber, if my, was r€oorded. Natirrc fislres lvith totat

length > 150 mm were checked for the presence of a PIT-tag. If m PIT-hg was presen( oG was

I

a
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Trip reports were written for each fiip into the LCR. These reports include data collected

during each ten days of sampling and are only cursory analyses of these data. More extensive

analyses will be included in our 1997 annual report which will also include sampting data from

the mainstem Colorado River and other major tributaries (Paria River and Shinumo, Kanab and

Havasu Creks).

I

I
Arizona Game and Fish Departrnent Hoffnagle et al. 1997



'a

Little Colorado River Fish Monitoring - 1997 Annual Report

Trip 97-1: 13 - 19 April 1997

Report Prepared byl Mark J. Brouder and Ilavid lil. Speas

Personnel

I\,la* J. BroudeE AGFD, Research Branclr" Flagstaff

David W. Speas; AGFD, Research Branch, Flagstatr

General Comments

The first monitoring crew entered the Little Colorado River (LCR) on 13 April 1997.

The LCR was running above base flow and the water was very fiftid (4,048 NT{,}. We

deployed twelve hoop ne$ (3k5b(ll2'mesh), three mini-hoop nets (1.5k4k3/8" mesh), six

minnowtraps, and one trofline between the mouth ofttre LCR and 1300 m. Iocations of each

gear trye are preserred in Table 97-2. Due to high flows and turbidity, two hoop nets could not

be set in the shndard sites and were s€t in comparable sites. Common carp w€,!e observd

sparming along the vegetated shoreline (Plvagmites sp. andJurrczs sp.) on river left on several

occasions throughout this fiip.

Results

Water Oualitv

Mean watertemperature uas 17.2" C and incrased from 14 -21" C dwing this trip

(Figure 97-l-l). Mean tu6idity was 3304 NTU and decreased from 1800 to 4048 NTU (Figure

97-r-r).

Carch Information

Hoop nets were wt d 12 sites on 13 April and run trnrice daily (0600 and 1800)

throughout the trip. In general, catches were about equal befiileen night (58 fish) and dary (46

fish) sets. Overall effort was 1420.8? h (Table 9%l-I). The hoop net ret at 250 m abow the

mouth caught the most fish.

a
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97-l in the Little Colomdo River, Grand Canyorq Arizona 13-19 April 1997.
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Table 97-l-1. Total effort and number of sites for each type of fish collection gear used during
AGFD Fish Monitoring Trip 97-l in the Little Colorado River, Grand Canyon, Arizonq 8-15
lvlay 1997.

Total Effort
Crear Tyre (hours)

Number
of Sites

HmpNet
Mini-hoopNet

Minnow Trap

Set Line

1420.87

245.53

741.12

49.94

t2
3

6

I I

Three mini-hoop nets were set in the LCR during Tnp 97-l for a total effort of 245.53 h

(Table 97-l-l). Mni-hoop nets set during this rip caught only two fish: one flamelmouth

sucker(434 mm), andone fatheadminnow(52 mm).

Six minnow traps were set in the LCR for a total effort of 741.12 h (Table 97-l-l) and a

catch of 13 fistt. Three minnow fiaps were set along a vegetated slroreline downsfieam from

Ledges Camp and three in a baclcrvater just below Railroad Tie Rock. No fish were caught in

the minnow traps downstream from Ledges Camp. All 13 fish were caught in the minnow taps

set in thebackunaterdovmsftam from Railroad TieRock"

A single trotline rilas set and run three times during this trip. The trotline uas baited with

prepared catfish bait and/or cut bait and set belowthe travertine dam at 1105 m. No fish were

caught on the frotline.

Over the seryen days we caught a total of 94 fish (Table 97-l-2). Of these fish, there were

38 (40.4 7o) fathead minnows, 24 (25.5 7o) humpback chubs, 18 (19.17o) speckled dace,

six(6.4%) flannelmouth sucken, ttnee (3.27o) bluehead suckers, two (2.1o/o) red shiners, two

(2.1o/o) plains killifish, and one (l.lyo) channel catEsh.

Size Distribution of Fishes

The three bluehead sucker causrt rangcd in size from 210 - 230 mm and were probably

one to three years of age (Figrre gl-l-z,Table 97-l-3). Flannelmouth sucker ranged in size

I

I
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from 80 - 460 mm and represented 4ge I to possible age 3 fish. Several sizes of humpback chub

werc capturcd andranged in size fism 50 - 375 rnm. Speckled dace were mostly age I (50-90

mm), although those fish > 90 mm) may have been two yeare of age. Fathead minnow caught

during this trip were predominantly age 1. The two plains killifish captured were 40 and 48 mm

and the two red shiners were 48 and 56 mm in total length. The channel catfish was 157 mm.

MatmityofFishes

Bluehead and flannelmouth zuckem were the only two species showing any evidence of

spawning corrdition (Table 97-14). Two tuberculate male bluehead and flannelmouth suckers

were captured wtrile one male flannelmouth sucker wari expressing milt (ripe).

lvlark/Recaoture of Native Fishes

Twenty-two native fish (> 150 mm) were captured and checkcd for PIT-tags. Five of 14

hum@ck chub were recapturd wtrile only one of five flannelmouth sucker were recaptured

andone ofthree bluehead suckerwere recaptued (Tables 97-l-5 and97-l-6). Original data for

one recaptned flannelmouth sucker and one humpback chub are currently rmavailable. Two

bluehead sucker, four flannelmouth sucker and nine humpback chub > 150 mm TL were

implanted with PIT-tags during Trip 97-1. One of the adutt humpback chub capfired had been

radio-tagged by BioAMest Inc. pnor to the 1996 Experimental Flood (PIT-tag # TFTN9O67B).

The fislt apeeared to be in good condition, although the area arormd the antenna appeared to be

slightly initated.

Lerruea Wrinacea Infwtrons

The parasitic copepod, Lernaea qtprinacea,was found on four humpback chub caught

dudng this Trip 97-1 $abte 97-lJ). Three chub had ore krnaea each, while the fourth chub

had two. Nl Inmaea were removed from each fish No species other than humpback chub

were found to be infected.

I

I

I
Arizona Crame and Fish Department Hoffimgle et al. 1997
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Figure 97-l-2. Length frequency plot for commonly capured species dwing AGFD Fish
Monitoring Trip 97-l in the Little Colorado River, Crrand Canyon, }.dtmn+ 13 - 19 April 1997.
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Table 97-l-3. Mean, minimum and ma:rimum length (mm) and weight (g) of each species of
fish captured duringAGFD Fish Monitoring Trip 97-l in the Little Colorado River, Grand
Canyon, Artzona, 13-19 AWil 1997.

Total l-ength {mm) tiVeietfi (e)

Native Snecies

Bluehead Sucker

Flannelmouth Sucker

Huurpback Chub

Speckled Dace

Exotic Species

Channel Catfish

FatheadMinnow

PlainsKillifish

Red Shiner

2r0 23r
82 461

56 374

67 119

157 ts7
2s 74

40 48

48 s6

101.33 78.0

447.00 4.2

100.40 1.4

7.13 2.4

30.20 30.?

1.46 0. I
0.60 0.6

I .80 1.4

a
219.7

307.4

177.1

87.9

157.0

50.4

44.0

52.0

131.0

942.0

528.0

16.2

34.2

5"0

0.6

2.2

Table 97-14. Number of adult fish not in obvious spawning condition andthe number and
percontagp of adult fish in obvious spanming condition during AGFD Fish Monitoring Trip 97-t
Little Colorado River, Grand Canyon, Arizona, 13-19 April 1997

I
Spawn

Specigs No Yes ToYesGravid(9} Ripe(fl Soent(9) Spent(d) Tuberculat

BlueheadSucker | 2 66.6.0 0 0 0 0 2

FlannelmouthSucker 3 3 50.0 0 I 0 0 2

HumpbackChub 9 0 0.0 0 0 0 0 0

FatheadMinnow1200.900000

llArircna Came and Fish Departrnent Hoffiragle et al. 1997
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Table 97-l-5. Date,location (meters upsfieam from mouth of LCR), total lengtlu weight and sex
at captnre of all fish implanted with a Pft-tag during AGFD Fish Monitoring Tnp97-l in the
Little Colorado River, Grand Canyon, Arizonq 13-19 Apnl1997.

PIT-tag
Number

Total Length lVeight
I,ocation (mm

Bluehead$gcker

2971001 1F7833486E

2e71009 1F78381F12

FlannEhqouth Suckgf

2971001 1F7B0t7s7A

?971007 1F7830486E

2971008 1F7M32WE

2971009 tF77rO234A

Hum$ackChub

2971001

2971001

297 r006

2971009

2971009

2971010

2971020

2971020

2971020

rF7BOEIs43

1F7823380E

IF7A2D3B7F

1F780A1A45

1F78275F63

1F780C1944

tw828526F

IF7B0D283l

tF777s4233

14 APR97

18 APR 97

14 APR97

13 APR97

15 APR97

15 APR 97

17 APR97

17 APR 97

17APR 97

13 APR 97

17APR 97

17 APR 97

15 APR 97

15 APR 97

15 APR 97

100

430

100

410

42A

430

r00

100

380

430

430

43s

I125

rt25
tt25

2rs
2r0

216

394

451

461

199

349

229

166

191

232

r65

2t7
r68

95,0

78.0

86.0

862.0

942.0

74.0

406.0

128.0

46.5

73.4

111"0

50.0

81.0

51.0

U
UI

U
M
U
M

F

M
F

M
U
F

U
F

U

D

D

fuizona Crarne and Fish Department L7 Hoffiragle et al. 1997
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Little Colorado RiverFish Monitoring - 1997 Annual Report

Table 97-l-7. Number and percent of fish of each $pecies infected withlernaea qtprinaceo,
mean" minimum and maximum number of lcrnaea per infected fish and mean nunrber of
Lerruea per sanpled fish during AGFD Fish Monitoring Tnp97-l in the Little Colorado River,
GrandCanyor; Arizona, 13-18 April 1997.

Total Nunrber
Infected

Percent
Infected

Number af Lemaea I
Infected Fish

Mean
Number of
Lernaea I

Sanrple

3

7

24

18

I
38

2

3

0

0

I6.6

0

0

0

0

0

0

0
a ".t,.

J 
{',"0#

0

0

0

0

0.000

0.000

0. 166

0.000

0.000

0.000

0.000

0.000

Mean Min, MalL

0

0

I
0

0

0

2

0

0

0

4

0

I

0

0

0

0

0

0

0

0

0

0

0

0

Native Soecies

Bluehesd Sucker

Flannelmouth Sucker

Humpback Chub

Speckled Dace

Exotic Suecies

-

Charrrel Catfish

FatheadMinnow

Plains Killifish
R€d Shiner

t

t
Arizona Cnme and Fish DeparEnent l4 Hoffhagle et al. 1997
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TripTT-2r 19 - 28 April 1997

Report Frepared by: rffiliam R Peruons and Timothy L Iloffragle

Personnel

Bill Persons; AGFD, Research BranclU Phoenix

Bill Wat; AGFD, Region tr, Flagstaff

a
General Observations

Tnp97-2 was characterized by ftbid watef,, cool weather, and high catches of nonnative

fishes. Several agcl (-100 mm) channel catflrsh were caught in hoop nets near the mouth of the

Little Colorado River (LCR), and small (-200 mm) carp were also co[ected- Of special interest

was the recapture of an adult humpback chub that was originally Floy-tagged in 1986 in the

LCR.

Results

WanerOualiw

Water brnperatrnes ranged from 15.5 -z3"C(Figure 97-2-l). Mean water teNnperature

was relatively steady around 20"C for the first five days. Mean temperature then decreased to

approximately 16"C, followed by a steady increase back to 19.5"C by the end of the trip.

Twbidity steadily decreased during this trip (Figure 97-2-l). At the begiffdng of the trip,

meanturbidity was relatively high at 1535 NTU. However, tu$idity steadily dropped I

throqhoutthe trip, reaching as low as 66 NTU by the end ofthe trip.

Catch Information

During LCR Tnp 97-2,2723 hours of effort were expended by hoop nets, 487 hours by

mini-hoop nets and 1284 houn by minnow traps (Table 97-2-l\. A totat of 486 fuh were

captured (Tabte 97AA) of eleven species: all four extant native species and seven exotic

species. Native species comprised only 38.5% of the total catch and exotic species comprised

I
Arizona Cralne and Fish Deperlrnent l5 Hoffiragle et al. 1997
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Figure 97-2-1. Mean and range oftemperature andturbidity measwed during AGFD Fish
Monitoring Tnp97-2 in the Little Colorado River, Grand Canyor4 Arizona, 19 - 27 April 1997.

t
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Table 97.2-1. Total effort and number of sites for each type of fish collection gear used during
AGFD Fish Monitoring Tnp97-2 in the Little Colorado River, Grand Canyorq Arizona, 19 - 27
April 1997.

Total Effort
Gear Tvre (hours)

hlunrber
of Sites

HoopNet

Mini-hoopNet

MiffrowTrap

2722.71

486.71

1283 .57

t2
3

6

a

the remaining 61.5%. Speckled dace was the most oommon native species and the second most

numerous species captrrcd (17.7o/o; Table 97-24). Humpback chub were also relatively

abundant(10.97o) with flannelmouth (6.6Vr) andbluehead (3.3Yo) suckersbeing less common

Fathead minnow was the most common species capture4 comprising 53.7o/oof the total

catch (Figure 97-2-2). Fathead minnow was also the most abundant species caught in all three

geartypes. Common carp comprised Z.f/oofthe total catch. No other exotic species comprised

>2o/o of the catch and were captured less ftequenfly than all native species.

Mean CPUE varied with species and gear type (Table 97A-D. Hoop ner had the highest

meancarchrate(l.7fish/ 12hornset). MnnowtapCPUE(l.l fish/ 12houn)waslowerthan

that of hoop nets, but they werc effective at catching small exotic species, particularly fatlread

minnow. Mni-hoop ngt$ were not very effective, carching only four fish (CPUE : 0.08 frsh / 12

hour set). The highest mean CPUE for any species was 1.005 fathead minnows I 12 hours in

minnow traps. $pecHed dace were capitured at a rate of 0.398 fish / 12 hours in hoop neb.

Humpback chub were most effectivety capured in hoop nets (0.2 fish / 12 hours).

Leneth and Weieht of Fishes

The size rmgp of fislres capured indicates that all fish captured were at least one yer of

age (Tabte n-2-3). Adults of all native species were capturd but in low numbers-

Lsngth-frequency graphs (Figures 97-2-2urd9?-2-3) showthe size classesof fish

captured and 4ge classes can be discerned for some species. A few age I flannelmouth zuckers,

rangng in length from 6 - I I cm, are represented- Two distinct age classes (ages I and 2) can

a

a
Arizona Game and Fish Department t7 Hoftagle et al. 1997
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Length Interval (cm)
Figure 97-2-2. tength frequency plot for native species captured during AGFD Fish Monitoring
Trip 97-2 in the Little Colorado River, Grand Canyon, Arizona, 19 - 27 April 1997.
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Table 97-2-3. Mean, minimum and maximum length (mm) and weight (g) of each species
casut€d during AGFD Fish Monitoring Trip 97-2 in the Little Colorado River, Grand Canyon,
Arizona" 19 -27 April 1997.

Iength (mm) W*ieht (g) _

t

Native Snecies

-

Bluehead Sucker

Flannelmouth Sucker

Humpback Chub

Speckled Dace

Exotic Snecies

-

Channel Catfish

Cornmon Carp

FatheadMinnow

Plains Killifish
Rainbow Trout

Red Shiner

YellowBulthead

244.3

350.0

171.4

83.0

103.8

200.3

55.5

49.4

393.0

52.9

303.0

87

64

s6

50

74

76

I:2

40

393

46

303

296

566

396

111

t9l
322

8l
55

393

59

303

110.00

696.00

90.00

9.00

7.00

419.00

20.0 274,0

180.0 1444.0

2.0 505.0

3.0 12.0'

7.0 7.A

419.0 419.0

D

be swn for hunrpback chub. The modal size class for the age I chubs is 7 cm and 14 - 15 cm for

age 2 chubs. Most ofthe speckled dace were one year of age (5 - 10 cm), with the possibility of

a few age 2 fish (10 - 12 cm) still present. All ofthe fattrcad minnow, plains killifish and red

shiners probably belong to the age 1 class.

lvlarla/Recapfure of Native Fishes

A total of 62 native fishes > 150 mm total length was captured and checked for the

presence of a PIT-tag Thirteen bluehead sucke,m werre implanted with a PIT-tag (Table 97-24)

but none were recaptured- Seventeen flannelmouth zuckers were implanted with a PIT-tag and

nine were recapured (Table 97-2-5). Only nine humpback chub were implanted with a PIT-tag

and 14 were recaptured.

D
Arizona Crame and Fish DeparEnent 2A Hoffitagle et al. 1997
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Figure 97-2-3. kngth frequenry plot for cornmon exotic species captured during AGFD Fish
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Table 97-24. Data,location (meters upstream from mouth ofLCR), total length, weight and sex
at capture of all fish implanted with a PIT-tag during AGFD Fish Monitoring Trip 97-2 in the
Little Colorado River, Grand Canyon, Arizon4 19 -27 April1997.

Total Length Weight
mm

D

Bluehead $Ucher

2e7?002

2972A03

29729A3

2972007

29720A7

2972fifi8

2972049

29720t0

2972fi20

2972420

2972A20

2972020

2972020

FlflrTrplmouth Sucker

29729W

2972006

2972046

2972007

2972t47

2972007

29720fi8

2972fi09

29720fi9

2972fi09

29720fr9

2972Arc

2972024

29724A9

PIT-tqg
Number

1F18097964

1F7802085C

1F7ts6r7tt4

lF7*196905

1F78276062

1F74353002

IE7A2A5A63

1F78186866

1F?ts54286A

1F78087566

1F78514253

rF5C2r3B2e

1F782941?tr

IF7B4E0tl7
IF7A7557IB

1F?8586526

1F7833lAlC

IF777F'O863

1F784C6832

rw8262Ft4

1F?ts691C61

1F785F3948

1F7A2E5366

1F783E584D

1F?86E2s53

1F78135D79

lF?Bl65AJ6

23 APR 97

22 APR 97

22 APR"97

20 APR97

2T APR 97

2I APR97

20 APR 97

22 APF-97

2I APR97

21 APR97

22 APR 97

72 APR97

23 APR 97

2I APR 97

21 APR 97

22 APR 97

19 APR97

20 APR 97

20 APR 97

25 APR 97

2I APR97

22 APR 97

23 APR97

25 APR 97

23 APR 97

22 APR 97

26 APR 97

119

137

t37

410

4r0

420

430

435

1115

1 115

l115

I115

1115

254

380

380

410

410

410

420

430

430

430

430

435

1115

430

285

184

200

22r
214

zffi
296

250

254

187

193

216

185

3ls
465

430

4M

268

372

240

350

404

459

436

4t7

463

510

63.1

7l.g
100.0

I13.0

162.fr

274.0

a

160,0

69,1

68, I

265.A

950.0

l

576.4

180.0

465.0

M

t

M

D
Arizona Crame ffid Fish Deparfinent 22 Hoffiraele et al. 1997
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Table 97 44 (continued).

PIT-tag Totallength Weight
Study Number Date Location (mm) (e)

Flannelmouth Sucher (pontip$ed)

2972020 rc7n2C0E2D

297202A ff77743343

?972020 1F78354F65

HumghackChqb

29720A4 1F?ts120153

2972ilA4 1F7809s7A9

2972AAs 1F78026D77

29720A7 1F78013134

2972A09 1F7830783E

2972010 1F780tr818

2972019 1F7A3D4F5B

2972A2A 1F78413573

2972020 tF783Bm2F

23 APR 97

26 APR 97

26 APR 97

19 APR 97

22 APR 97

19 APR 97

25 APR 97

19 APR 97

19 APR 97

20 APR97

21 APR 97

22 APR 97

t 115

1115

1r t5

250

2s0

350

410

430

43s

1110

1115

1 115

259

317

346

t54
208

2r7

279

rs2
225

180

187

244

61.6

7r.a

97.8

t

35.0

rta.5

59.2

6?.0

118.0

e

I

IArizona Game ffid Fish Departrrrent ?3 Hoffnagle et al. 1997
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Little Colorado River Fish Monitoring - 1997 Annual Report

Trip 97-3: 19 April - 8 May 1997

Report Prepared by: Timothy L. Hoffnagle

Personnel

Tim Hoffingle; AGFD, ResearchBranctU Flagstatr

Jodi Niccum; AGFD, Region n, Fhgstatr

O

Genersl Observations

Upon the arrival of the cre$' on 28 April, the Little Colorado River (ICR) was flowing at

nearbase flow and was waf,m, but slightly tubid. Water clarity steadily improved throughout

the sampling period and the catch of small fish appeared to increase with the increasing wat€r

clarity. Nine different species were capturd including all four native species still found in the

loww LCR (Table 97-1). Exotic fishes comprised three quarters of the fish captured.

Recults

WabrOuality

Water temperatures ranged from 17.3 - 25"C (Figure 97-3-l). Mean water t€mperature

was 21"C. The daily mean water temperahre ranged from 19.5 - 22.6"C, being lower during the

first half of the trip and increasing at the end of the trip

Tuftidity steadily decr€ased drning this trip from a high of 66 NTU to a low of 8.4 NTU

' (Figure g7-3-l). Mem turbidity for ttre trip was 22.6 NTU and there were three days (a - 6 May)

when mean tuftidity was <10 NTU.

Catch Information

Drning LCR Trip 97-3, a,total of 2879.77 hours of effort were expended by twelve hoop'

nets, 709.73 hours by three mini-hoop nets and 1497.95 hours by six minnow traps (Table 973-

1). A total of 1370 fish were aaptutd (Table 97-3-2'). Nine species of fish were captured: all

four extant native species and five exotic species. Native species comprised only 27.60/o of the

total catch and exotic species comprised 72.4o/o.

t Arizona Game and Fish Departrnent Hoftagle et al. 1997
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Table 97-3-1. Total effort and number of sites for each ffi of fish collection gear used during
AGFD Fish Monitoring Trip 97-3 inthe Little Colorado River" Grand Canyoq Arizona" 28 April
-Slvlay 1997.

Total Effort Nurnber
Crear Tvpe (hours) - _ of Sites

Hoop Net

Mini-hoopNet

MinnowTrap

2879.77 t2

7A9.73 3

1497.95 6

t

I

Speckled dace uras the most abundant native species and the second most common

species capured (18.5%; TablegT-3-Z). The remaining native species were relatively rare,

comprising only 97o ofthe catctL combined and each species comprising <4% of the total catclu

hrrnpback chub comprised 3.97o, flannelmouth sucker 3.3o/oandbluehead zucker l.8o/o.

Fathead minnow was the most common species captured, comprising 47.14/o of the total

catch (Table 97-3-2) as well as the most abrindant species sampled in all thre€ gpar tjrpes. Plains

killifnh (17 -4Vo) was also frequently capfirred, particularly in pools among boulders, but also in

the relatively fast and turbulent water immediately below a fravertine dam. Rd shiner (6.5%)

was another commonly captured exotic species. Common carp{1.2o/o) and channel catfish were

also sampled, but uncommon

Mean catch-per-unit-effort (CPUE) varied with species and gear type (Table 97-3-2).

Minnow traps had the highest mean carch ntn (3.572 fish / 12 hour set), largsly from those set in

pools among large boulders, u&ere fathead minnow and plains killifish were cornmonly caught

Hoop nsts were nearly as effective as minnowmps, catching 3.500 fish / 12 hours. However,

hoop netcatch varied greatly, with some nets rarely catching fish and others reliably carching

tens of fish, probably due to the location of the set Mni-hoop nets were one third as effective

a.sthe othergsarswithameanCPLEof l.386fish/ 12hornset. ThehighbstmeanCPLJEfor

any species was 1.674 fathead minnorrvs / 12 hours in minnowtraps. Catches of fathead

minnows in hoop nets (1.631 fish/ 12 hours) and plains killifish in minnowtrap (1.554 fish/ 12

honrs) were also high. Speckld dace were captured atara;te of 0.970 fish / 12 hours in hoop

nets. Humpback chub were most effectively caphrred using hoop nets (0.188 fish I 12 hours).

D
Arizona Crarne and Fish Department Hoffiragle et al. 1997
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Table 97-3-3. Mean, minimum and maximum length (rrun) and weigbt (g) of each speries of
fish captured durhg AGFD Fish Monitoring Trip 97-3 in the Lifile Colorado River, Crrard
Canyon, Arizonq 28 April - 8 May 1997.

Totalkngth(mm) Weieht(eL_

Mean Minimum tvlaximum Minimum Maximum

o

Native Snecies

Bluehead Sucker

Flannelmouth Sucker

Humpback chub

Speckled Dace

Exotic Snecies

Channel Catfish

Comrnon carp

Fathead Minnow

Plains Kiltifish
Rd Shiner

140.9

227.0

132.9

77.2

94.0

179.2

55.0

M.5
46.4

249

53 1

416

lll

84

274

79

63

66

30.50

236.77

35.48

4.50

4.80

84.44

1.80

a.97

l.I2

162.0

1321.0

539.0

51.0

4,8

723,A

5.2

3.2

2.8

95

11

36

45

84

77

30

27

34

7.1

5.0

0.4

0.9

4.8

6.8

0.3

0. I
0.4

I

Length and Weig&r! ofFishes

The sizc rangp of fishes captured indipates that nearly all fish capured were at least one

year of age (Tabte 97-3-3). Pro,bable exceptions are an 1l mm flannelmouth sucker and a 36

mm hurnpback chub. Adults of all native species were capture{ but in low numben

Iangth-frequency Saphs (Figrnes 97-3-2 and 97-3-3) show the size classes of the fish

captured and age classes can be discerned for sorne species, Most bluehead suckers captured (90

- 160 mm) were subadults, probably 2 - 3 years of age. The 11 mm flannelmouth sucker was

certainly a young-of-the-year (YOY) fish. Oth€rudse, tlre flannelmouth sucker catch was

comprised of a few fish of each age class. The humpback chub catch was comprised mosfly of

age I fish (approximately 50 - 100 mm), with a possible YOY (36 mm) and probably some age 2

fish (approximately 100 - 160 mm). Most of the speckled dace were one year of age (40 - 90

mm) with the possibility of a few age 2 fish (90 - 120 mm) still present. All of the fathead

minnow, plains killifish and red shiners probably belong to the age I class

D
Arizona Crame and Fi$h Deparunent 30 Hoffiagle et al. 1997
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Table g7A4. Nunrber of adult fish not in obvious spawning condition and the number and
percentage of adult fish in obvious spawning condition during AGFD Fish Monitoring Trip 97-3
in the Little Colorado River, Grand Canyon, Arizona, 28 April - I May 1997.

SDagfn-- , ,, . .$paFnjEllQondition - --,
Spmies No Yes %Yes Qravid(9) Rioe(cf) Spent(9)Tuberculate

Bluehead Sucker 4

Flannelmouth Sucker 16

Hurnpback chub I

342.90300
000000
327.3021

FatheadMinnow 551 7l I 1.4 2

Ivlaturitv ofFishes

Some bluehead sucker, humpback chub and many fathead minnow displayed signs of

spavming condition (Table 9?-34; specHed dace were also showing spavming coloratiott,

hourcver, this was not consistently noted, so no number are reported here). Dara from the large

native species indicates that tlrc spawning season had ended or was neady so. Only one spe,nt

female humpback chub was captrned and no capured females of any species were gravid" Three

bluehead suckers andtu,o humpback chubs were ripe males. No flannelmouth suckers showed

any signs of spawning condition. The spauming season for fathead mirmow wasbeginning urith

60 tuberculate males, eight rip€ males, two gravid females and one spent female being captured.

Additionally, many large fathead minnows appeared to be gravid females, but since no gametes

werc expressiblg ttt€,y were not noted as such. a

lvfark/Recaptwe of Native Fistres

Forty-eight native fishes > 150 mm were captured and checked for the presence of a PIT-

tag. Sevenblusheadsuckem capurdwere large enoughtobe implarfedwithaPlT-tag but

none were recaptures and all were zubsequently marked at this capture (Tublt 97-3-5). Twenty-

seven flannehnouth suckers > 150 rnm were captured. We implanted Pff-tags into 23 of then

andthe remaining four vrrere recaptures (Table 973-6). Fourteeir humpback chubs >150 mm

were capturc& eight were re€ptures and we taggedthe re'rnaining si:c

Hoffitagle et al. 1997 
|

a0

60
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Table 97-3-5. Date, location (meters upsfieam from mouth of LCR), total length, weight and sex

at capture of all fish implanted with a PIT-tag during AGFD Fish Monitorrng Trip 97-3 in the
Little Colorado River, Grand Canyorl Arizona" 28 April - 8lrlay 1997.

PIT-tqg
Number

Total Length Weight

D

Snecies/S

Elueheqd Sscker

29?3001 1F78566528

29730M 1F784C6337

2973fiil5 1F7B4C7C1E

29730a6 1F78056C78

2s73010 rF7828053C

297302,0 1F7A3A22AA

2973020 1F783e377e

Elap+elmouth $pckef
2973W1 tWA2B24t8
29n0a2 1F78165r02

2973002 IF7B6B3F3C

2973ffi2 tF7A76t06t
2973005 1F7834082D

29nA06 1F783C0825

2973,407 tF78385853

2973008 1F783424tr

2973008 1F78093528

2973009 tF78272D15

?973009 1F785C6327

29730CI9 1F7839280s

2973009 1F783Ds656

29n0a9 1F78383876

2973014 lFTAlDl r39

29730?0 tF782BsE60

29nA20 lF79014AlD

2973020 rF7A3613lE

2973020 1F7A3s6748

2973020 19777A6709

Arizona Cmme and Fish Deparment

I-,acation (mm

3 t\4AY 97

1 IvIAY 97

1 IvIAY 97

4ldAY 97

2 tvIAY 97

30 APR97

3 tvIAY 97

30 APR 97

3IvIAY 97

4lv[AY 97

4lt/IAY 97

6 hdAY 97

3IvIAY 97

2 h4AY 97

29 APR 97

I IyIAY 97

I IvIAY 97

t IvIAY 97

3I\1IAY 97

3 MAY97
6IrdAY 97

5 F,{AY 97

28 APR 97

28 APR97

29 APR 97

29 APR 97

30 APR 97

100

?50

350

380

435

11r5

ll15

100

119

ll9
il9
350

380

410

42A

420

430

430

430

430

430

535

llt5
I I l5
lll5
1l l5
I115

235

155

191

185

t78
249

151

443

198

462

489

180

M4
r89

329

2e2

169

282

304

419

403

200

r82

319

29r
459

t67

r24.0

28.4

62,0

43.0

49.1

162.0

26.6

761.0

64.0

998.0

1012.0

52.2

783.0

48.5

293.0

197.0

42.5

180.0

216.0

955.0

563.0

59.4

53.0

303.0

219"0

9?6.0

38.0

t

t 34 Hoffiragle et al. 1997
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Table 97 -3-5 (continued).

PIT-tag
Species/Studv Nunrber

Total Length Weight
Location (mm) {g) Sex

Flannelrnouth Sucke r f.continued)

2973020 1F7A35l4lE

297302A lF7A36l3tE
2973024 1F7A3s6748

2973020 tF777A6709

7973fi20 rF78710573

2973020 LF77W7B5B

Humpback Chub

2973001 1F7B0Brffi5

29730A2 rc7A296F4F

2973003 1F?8187559

29730fr7 1p7S{$7922

2973008 rF7A"2A2il4

2973014 1F784A3475

29APR 97

29 APR 97

29 APR 97

30 APR 97

3 tvIAY 97

6 tv{AY 97

3I\,{AY 97

27 APr'*97

20 APR 97

1 IvIAY 97

28 APR 97

3 fvIAY 97

ll15
I 115

1t 15

1 115

1115

r 115

100

119

I37

410

420

535

?48

29r

4s9

167

165

20?

209

391

154

150

204

206

129.0

2r9.0

926.A

38.0

34,5

67.3

74.0

a

30.7

30.0

81.0 M
51.5

a

Lemaea qprtnacea Irlfggtiotts

The external prasitic copepod Lernaea qtprinacea most commonly infected humpback

chnb (Tabte 973:7). Of 54 humpback chub captured, 15 nrcre infectd. The mean infwtion

iate was 4.1 Lernaeaper infected chub and ranged from I - 20. Based on this data, the mean I
population infection rate was l.l Lernaea per hrunpback chub in the LCR. Five other species

were infectedwiththis parasits, including all three other native species, fathead minnow and

plains kiltifi$tL However, infection rates on these fishes were low with only one Lernaea

infecting each infected fistr.

Hoffnagle et al. 1997 
|
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Little Colorado River Fish Monitoring - 1997 Annual Re,port

Table 97-3:7. Number and percent of fish of each species infected withlernaeo cltprinacea,
mearl minimum and maximum number of Lernaea per infected fish and mean number of
Lernaea per sampled fish during AGID Fish Monitoring Tnp97-3 in the Little Colorado River,
Grand Canyon, Arieona" 28 April - I May 1997.

Numhr sf Lerrtnes I
Infected Fish

Mean
Number of
Lernnen ITotal

Sample
Nuurber
Infected

Percent
Infected

Native Species

Bluehead Sucker

Flannelmouth Sucker

Hrrmpback Chub

Speekled Dace

Exotic Species

Channel Catfish

Common Carp

Fathead Minnow

Plains Killifish
Red Shiner

Mean

r.0

1.0

4.1

r.0

1.0

1.0

Max. Fish

1

I
2A

I

0.040

0.022

1.130

0.004

0

0

0.002

0.009

0

e
25

45

54

2s4

I

l7
645

239

89

1

I
l5
I

0

0

1

2

0

4.0

2.2

27.8

0.4

0.0

0.0

0.2

0,8

0,0

1

I
I

I

a
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Little Colondo River Fish Monitoring - 1gg7 Annual Re,port

Trip 97-4: I - 16 Mray 1997

Report Prepared by: David W. Speas

Personnel

Dave Speas; AGFD, ResearchBranch, Flagstaff

Denni$ Stone; U. S. Fish and Witdlife Service, Flagstaff

t
GeneralObcenretiom

The fourth and final Little Colorado River (tCR) monitoring crew entercd the LCR on 8

tvlay and left on 16 lv{ay lgg7 . The I.CR was at base flow ?235 cfs) and the water was clear.

Catch of native fish was low compared to that of exotic fistr- We observed male fathead

minnows guarding nests beneath cobbles near Boulder Camp (aprpoximately Z.2lnnabove the

mouth of the LCR), and common ctrp of several size classes were abundant throughout the

lower +5 kn of the I,CR

Results

Water Qualit
Mean waler temperature was 21.5" C and ranged from 19.0 - 24.0" C (Figure n4-D-

Mean daily ulater temperature varied little throughout the trip Ql -22" C).

Turbidity was higlrest on the first day of the trip (10.a NflI) but decreased and stabilized

I dapproximately4.0NTU from 10 - lS lv{ay 1997(Fie$re l|'/.-D. Meanturbiditythroughorfr

the tip was 5.0 NTU and daily mearur ranged fr,om 2.5 to 10.3 NTU.

Catch Inforrration

A total of 717 fish representing nine species was caugfut over a period of eight days. A

totalof 422fish qnas captued during daytime sets, while 295 werccapured during ovemight

sets. Total effort expended was 2175.57 hours (h) for 12 hoop netsi 545.70 h for three mini-hoop

nets, and 109l.6l h for six minnow traps (Table974-l). Native species comprised l8.l% of the

catch and exotic species comprised the rernaining 81.94/o.

t Arizona Cmme and Fish Deparffiremt 38 Hoftagle et al. 1997
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Liule Colorado River Fish Monitoring - Sn Annual R€port

Table 974-1. Total effort and number of sites for each type of fish collection gear used during
AGI,D Fish Monitoring Trip 974 inthe Little Colorado River, Grand Canyo4 Arizonq 8-15
May 1997.

Total Effort
Crear Tvne (hours)

Number
of Sites

HoopNet

Mini-hoopNet

MinnowTrap

2175.57

545.70

l09l.6l

t2

3

6

o

I

SpecHed dace was the most abundant native fish and ttre third most common fish

captnred overall, comprising 12.7%ofthe total catch (Table 9742). Speckld dace was also

the second most frequenfly capttued fish in hoop nets. Otlrer native fish spwies were relatively

uncommon. Of the total catch, humpback chub compri#2.lVo, flannelmouth sucker 2.2o/o and

bluehead sucker l.l%.

Plains killifish was the most frequently captured exotic species, comprising 41.7o/o of the

total catch and was most tlre most frequently capured species in minnow haps (table 974-2).

Fathead minnows comprised 32.2o/o of the total catch and were the most coilrmon exotic species

capured in hoop neb and mini-hoop nets. Percentages of common carp, red shiner and chamel

catfish in the total carch were 4.60lo,3.2o/o and 0.lolo, respectively.

Mean catch-per-unit-effort (CPIJE) varied by species, gsar type and site (Table 974.2).

Mean CPLJE in minnow traps was 3.480 fish/I2 horn set and varied by site from 0.461 to 8.344

fist/I2 hour set Minnow traps consistent$ captwd large numben of plains killifish and

faffread minnowftom pool habitats. Mean CPttE of hoop neb was 2.A2gfishl12 hour set and

varied by site from 0 to 6.538 fist/l2 hour sef, Total native fish carch rates were greatest at

I I 15 m, a vegetated run (3.236 fish/l2 hour set), and generally decreased toward the mouth of

the LCR Mean CP{,JE of mini-hoop nets was 0.725 frsVl? horn set and varied by site from

0.066 to 1.450. Catch rates of exotic fish were greatest for plains killifish in minnow traps

(2.7llfistr/12 hour sEt). Among native fistu speckled dace were capured at a rate of 0.430

fish/l2 honr set in hoop nets.

Arizona Cjame and Fish DepartmentI 40 Hoffiragle et al. 1997
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Little Colorado RiverFish Monitoring - 1997 Annual Report

Size Distribution of Fishes

Bluehead suckerranged in size from 89-170 mm TL and were probably one to three

years of age: no size class was prticutarly abundant (Figure 974-2; Table 974-3). While it is

notable that two age 0 humpback chtlr. (22-23 mm TL) and a one age 0 (25 mm TL)

flannelmouth sucker were capfined, the few older fish that were captured varied widely in size.

Spcckled dace were mostly agel (50-90 mm TL), althougb those fish > 90 mm TL may have

been two years of age. At least two and probably thrree year classes of common carp were presers

(Fignre W4-3),while fathead minnow, plains killifish and red shiner were predominantly age 1.

Maturity ofFishes

Mo$t adult hwrpback chub (71.47o) showed evidence of spawning activity (Table 97+
4)" however these fish were either spent (twn males, one female) or ripe males. No gravid

female humpback chub were caprtured. No bluehead or flannelmouth sucker shourcd evidence of

speuming activity. Itfale fathead mirmow were observed guarding nests under rocks near

Boulder Camp, and 16.20/o of fathead minnows captwed were in spawning condition. One

capured channel catfish was gravid and its eggs ranged from approximately 1-3 mm in

dianrcter.

ldarlc/Recapttne of Native Fishes

Tqrcnty native fish > 150 mm were caputred and checked for PIT-tags. Four of seven

humpback chub were recaptured, while only two often flannelmouth sucker were recaptured

and no bluehead zucker urere recaptured (Tables 97+5 arfr9744). Orignal data for the two

recaptured flannelmouttr sucker are currently unavailable. Three humpback chub, eight

flannelmowh sucker and three bluehead sucker > 150 mm TL were implanted with PIT-tags

dnring Trip974.

Iprnaea Wrinacea Infwfrons

The parasitic copepod Lemaea sp. was formd only on humpback chub dwing Tnp974

(Table 9747). Two of 15 (13.370) humpback chub were infected by Lernaea. Mean infection

rate was. 1.5 lcrnaea / infect€d humpback chub.

I

D
Arizona Came and Fish Deparhrrent Hoffiragle et al. 1997
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Liule Colorado River Fish Monitoring - 1997 fuinual R€port

Table 97+3. Meann minimum and maximum length (mm) and weight (g) of each species of
fish capturedduring AGID FishMonitoring Trip 97-4 inthe Little Colorado River, Grand
Canyon, AnnnU 8-15 May 1997.

Total Length (mm) Weietfi(e)

Species Mean Minimum lvlaximum Mean Minimum NfaEimum

Native Snecies

Bluehead Sucker

Flannelmouth Sucker

HumpbackChub

Speckled Dace

Exotic Soecies

Channel Catfish

CommonCarp

FatheadMinnoril

Plains Killifish
Red Shiner

20
02r
00
00

132.9

r 81.8

175.2

76.6

359.0

161.5

54.4

44.5

47.9

359

85

39

32

35

170

M8

387

116

3s9

266

7l
63

65

22.80

101 .21

l4l .M
4.36

500.00

68.51

1.86

1.00

1.24

5.7

12.6

3.0

1.3

500.00
g. I

0.5

0. I
0,3

53.0

981.0

535.0

12.7

500.00

244.4

3.9

3.0

?.9

I

Table 9744. Number of adult fish not in obvious spawning condition and the number and
percentage of adult fish in obvious spawning condition during AGFD Fish Monitoring Tnp974
in the Little Colorado River, Grand Canyorq Arizonq 8-15 May 1997.

Spawn SpaumingCondition

$pecies No Yes %YesGravid(9) Ripe(d) Spent(9) Spent(d) Tu4ergulat

BlueheadSucker 3 0 0.0 0 0 0

FlannelmouthSucker I 0 0.0 0 0 0

Humpbackchub257l.402l
FatheadMinnow 191 37 16.2 16 0 0

Plains Killifish 207 7 3.3 6 1 0

ChannelCatfrsh 0 I 100.0 I 0 0

0

0

0

0

I
Arizona Crame and Fish Department M Hoffiragle et al. 1997
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Figure 974-3. Length frequencies of common nonnative fish captured during AGFD monitoring
Tnp 974 in the Little Colorado River, Grand Canyorq AZ,8-15 Nlzy 1997 .
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Table 974-5. Date,location (meters upsfieam from mouth of LCR), total length, weigbt and sex

at capture of all fish implanted with a PIT-tag during AGFD Fish Monitoring Trip 97-4 in the
Little Colorado River, Grand Canyon, Arizona, 8-15 lvlay 1997.

PIT-tag
Number

Total Length Weight
Species/S

Bluehe,ad Sucker

2974002 1F78424166

2974007 1F?ts093 12C

2974020 ffrs65631E

E'l?nnelmouth Suckef

29740ffi 1F7ts060E52

2974A01 1F7838585e

2974002 1F78022641

2974A05 1F783A7544

2974AA5 1F7ArC567s

29740A9 1F7857s33C

2974A20 1F7840A425

297402A 1F?ts653F42

Humpback Chub

297400r

2974009

2974420

Location (mm

I

1F78062F31

1F78334076

IFTATO6AOD

13 IyIAY 97

I h,{AY 97

13 h{AY 97

14 h{AY 97

13 t\4AY 97

12 tvIAY 97

7 h4AY 97

7MAY97
gtvIAY 97

7 N{AY 97

12MAY97

12 IvIAY 97

t hdAY 97

t hdAY 97

119

410

1115

100

100

119

350

350

430

l 115

1115

100

430

In5

173

167

155

187

166

209

195

225

190

249

174

249

2r3
163

53.0

37.4

28.0

45.6

3l,5
90.0

49.6

83.6

52.0

115.0

34.0

141.0

80.0

30.0

F

F

M
M

t
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Litle Colorado River Fish Monitoring - 1997 Aonuat R€'port

Tabte 974-7. Number andperc€,nt of fish of each species infected withlernaea cltprinocea,
meaq minimum and maximum number of Lernaea per infected fish and mean number of
Lernaea per sampled fish during AGFD Fish Monitoring Trip 974 inthe Little Colorado River,
Grand Canyon, Arizona, 8-15 May 1997.

Species
Total Nunrber

Sample Infected Mean Min.
Percent
Infected

Number of Lernaea I
Infected Fish

Mean
Number of
Lernaea I

Fishll4ax.

D
Native Species

Bluehead Sucker

Flannelmouth Sucker

HumpbackChub

Speckled Dace

Exotic Soecies

Channel Catfish

ComrnonCarp

FatheadMinnow

Plains Killifish
Red Shiner

I
1,6

l5
0

t
33

23r
299

23

0

0

?

0

0

0

1

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

13.3

0

0

0

0

0

0

0

0

1.5

0

0

0

0

0

0

0.000

0.000

0.200

0.000

0.000

0.000

0.000

0.000

0.000

I
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Comments and Recommendstion$

I - Catches of fish were lower during this trip than previous yeam for many species. It

appears that we missedthe spalvning run of humpback chub, flannelmouth sucker and bluehead

sucker this year. Apparentty, we need to reassess the timing and methodology used for this

monitoring. Some suggested modifications to the sampling design and methods are:

A - Adding wings to hoopnets, which would dirwt fish into the nets. This should

increase the effrciency of this gear, if,the wings can be set effectively. Other

modifications to the hoop nets may also be advisable. Changing the shape and/or e

dimensions ofthe mouth may also help. More oblong-shaped mouths or slit-

shaped mouths uihich would reach the bottom of the net may increase catches of

benthic fishes such as suckers.

B - The use ofnammel neb slrould be considere4 as they would greatly increase the

catch of largs fishes. Frequent checking of these nets should reduce or eliminate

the danger of mortality to native fishes.

C - Minnow mps were very effective at catching the small exotic fishes, and their

use shouldbe expandedto monitorthese fishes which mayprey on and/or

comp€te with small native fishes. Also, deployrng them in groups of five traps

per study number, as is done in the mainstem, would improve our ability to
' statistically atwl,yzedatafrom minnowtraps.

D - Mini-hoop nets were less effective and the composition of their catch was similar

to that ofthe largsr hoop nets. We should consider eliminating the use of mini-

hoop nets for firture I,CR fish monitoring Effort could be redirected elsewhere, '
such as towards more large hoop nets.

E - Modification of the sampling schedule may also be rrrarranted to account for the

Seatly variable nature of the spaVming season of humpback chub. We srupect

that chub may generally spavm eadier, but examination of the previous AGFD

data and consultation with researchers from ASU andUSFWS is rvarranted-

Splittingthe sampling period into two sections may work (e.g., two trips in

Marclr, before the mainstem trip, and two trips in ApriUtvlay, after the mainstern

trip). The date of the spnng mainstem trip is somewhat flexible.

Arizona Crame and Fish Deef,rhnent 49 Hoffiragle et al. 1997 
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F - Changing the location of some nets may be warranted. The hoop net at 1l 15 m

above the mouth of the LCR consistently caught native fistr and had the highest

catch rate of natives. This habitat was a vegetated rw(Phragmites, Typha and

' others) about a met€r in depth. In a similar habitat near Boulder Camp, bluehead

sucker ard snall humpback chub were observed feeding. Vegetated runs may

d€s€rve incleased effort Alternatively, the hoop nets set near the mouth of the

LCR caught few fish and elimination of some ofthose sites may be practical.

G - The use of lanal light rapa on the latter tips may be of help in the capture of

lawal fishes that would aid in the documentation of the time of spavming for each

species.

2 - Most fish captured during the later trips were small (< 100 mm TL), exotic fish (ptains

killifish fathead minnow, red shiner), and many lengfh and ryeightobservationS were made on

each of these fish. We should reevaluate our nd for lengtlr/weight information on each exotic

fish and consider whether taking these measureme,nts on a zubsample of the fish captured would

meet those nds within acceptable confidence limits. The time spent measuring these fish

could be applied to working additional sarrpling sites, especially if new gear types such as

tra"rmA nets orhoop nets with wings are deployed.

3 - The PIT-hg database needs to be updated to allow checking of recaptures. Currently,

original capture dah on >50o/o ofthe recapfiued fistU particularly flannelmouth sucker is

unavailable to all researchers

4 - The new satdllite phone was an excellent pnctrase. The phone worked well and we were

confident that it could be used in case of an ernergsncy. The sar€llite phone is much better than

two-ivay radios ofthe pasf

D

Arizona Crame and Fish D€parhnent
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