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EXECUTI VE SUMVARY

Long termnonitoring of sub-adult and adult |arge-bodied fishes in the
San Juan River began in 1999. The |long-term nonitoring programwas based on
the main channel adult fish conmunity nonitoring study which preceded it the
| ong-term nonitoring sanpling protocols were designed to allow for data
conpari sons between the two studies. The previous year, 1998, was a
transition year in which the sanpling protocols were being desi gned and
i mpl enent ed.

Fl annel nout h sucker total (juvenile) catch per unit effort (CPUE) in the
core sanpling area (RM 158. 6-53.0), which denonstrated statistically
significant declines from 1992-1997, ceased to decline in 1998 and actually
increased in 1999. Trends in flannel nouth sucker total CPUE for the section
of river between RM 180.0 and 53.0 showed this sane trend. Total CPUE for
fl annel nouth sucker in Reach 1, adjacent to Lake Powel|l continued to decline
in both 1998 and 1999. Over the last five years, small size-class
fl annel nouth sucker (< 400 nm TL) have virtually di sappeared from
el ectrofishing collections in Reach 1. This may be associated with the
i nvasion of the | ower San Juan River by striped bass and wal |l eye that started
in 1995.

Total CPUE of bl uehead sucker in the core sanpling area al so ceased
declining in 1998 and 1999. Conparisons of bluehead sucker total CPUE in the
area of the river fromRM 180. 0-53.0 showed significantly nore bl uehead sucker
in 1999 than in any previous year in which this entire area was sanpled on the
same trip. Plots of bluehead sucker nean TL show very little change over the
| ast several years.

One wild adult Col orado pi kenmi nnow femal e was recaptured i n Sept enber
1998. This fish was originally captured in 1993 and recaptured again in 1994.
Aradio tag was inplanted in this fish and it was tracked until June 1999 when
contact with it was lost. As in 1993-1994, this fish displayed very little
| ongi t udi nal novenent (i.e., was sedentary) and was not docunented using the
Mancos River confluence during pre-spawn (i.e., My-June) periods.

In Septenber 1997, 49 adult Col orado pi kem nnow were stocked into the San
Juan River near Farmington, NM Fifteen of these fish were radio-tagged. In
March 1998, two non-radi o-tagged Col orado pi kem nnow adults were recaptured
and also inmplanted with radio tags. Based on observations of the fish's
health at the time of stocking and recapture, very |low recapture rate,
somewhat abnormal behavi or di splayed during radio tracking, and hi gh nunber of
radi o tags recovered on land, it appears that the survival rate anong these 49
fish was extrenely | ow

St ocked juvenil e Col orado pi kemi nnow were collected in both 1998 and
1999. However, nunbers of fish collected varied greatly fromtrip to trip.
Regardless, it is evident that at least a small nunber (relative to nunbers
stocked) of stocked juvenile Col orado pi kem nnow continue to persist and grow
in the San Juan River. Two of these fish, one each in 1998 and 1999, were
recaptured for the second tine each since stocking. One recaptured juvenile
Col orado pi kem nnow (346 nm TL) was found to be choking on a juvenile (111 nm
TL) channel catfish. This is the first recorded instance of this phenonenon
occurring in the San Juan River.

St ocked razorback sucker continue to be collected fromthe San Juan
Ri ver, although in fairly | ow nunbers. These fish are still grow ng and
mat uri ng and have been docunented spawning in the San Juan River in both 1998
and 1999.



Roundt ail chub collections remain rare in the San Juan River. The two
i ndividuals collected in 1999 were both juvenile fish. Roundtail chub, as a
popul ati on, have denonstrated no docunmented | ong-term persistence in the San
Juan River since studies began in 1991

It appears that nechanical renoval is beginning to have an effect on the
channel catfish population in the San Juan River. Wile total CPUE of channe
catfish has increased over the | ast several years, the nunmber of |arge size-
class (> 500 mm TL) channel catfish being collected has decreased noticeably.
In 1999, CPUE of juvenile channel catfish collected exceeded that of adult
channel catfish collected in both Reaches 6 and 5, for the first time since
collections began in 1991. In addition, 1999 nean TL val ues for channe
catfish were |l ower riverw de than those seen in previous years. This shift to
smal | er size-class channel catfish, but nore individuals may be a m xed
bl essing to native fishes. Wile reduced nunbers of |arge channel catfish
reduces the predation threat, the increase in young channel catfish likely
i ncreases conpetition for food and other resources, as well as increasing the
i kelihood of juvenile Col orado pi kem nnow choki ng on juvenile channe
catfish.

Common carp continue to be ubiquitous throughout the San Juan River,
downstream of the Aninmas River confluence. Despite intensive nmechanica
renoval efforts, no discernible response (i.e., drop in total CPUE) has been
observed for this species. Mean TL plots for comon carp remai n nmuch the sane
as they were when studies began in 1991. It seens likely that this species,
with its potential for extrenely fast growh and early naturation, is
resilient enough to absorb many if not all of the adverse inpacts caused by
nechani cal renmoval efforts.
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| NTRCDUCT! ON

Research perforned on the San Juan River fish community between 1991 and
1997 led to several mmjor managenent actions being initiated that will have
long-terminpacts on that conunity. These nanagenent actions included the
devel opnent of flow recommendati ons for the reoperati on of Navajo Reservoir,
nmechani cal renoval of nonnative fish species, nodification or renoval of
several instreamwater diversion structures, and augnmentation efforts for both
endangered fishes—the Col orado pi kem nnow (Ptychocheilus l[ucius) and razorback
sucker (Xyrauchen texanus). |In order to assess the effects of these
managenent actions over the duration of the San Juan R ver Recovery
| mpl enentati on Program (SJRIP), a long-term nonitoring programwas begun in
1999. This nonitoring programw |l continue until the term nation of the
SJRIP. The previous year, 1998, was a transition year in which the long-term
noni toring plan (Propst et al. 2000) was bei ng devel oped and refined, with
1999 being the first year of standardi zed data coll ection under these new
sanpling guidelines. Data from 1998, while not technically a part of the
long-termnnonitoring program are reported here to provide continuity between
the data sets collected during the seven-year research program and those being
collected as part of the long-term nonitoring program

“Sub-adult and adult |arge-bodied fish nmonitoring,” fornmerly known as
adult fish comunity nonitoring (referred to herein as “adult nonitoring” for
short), was the prinmary responsibility of the U S. Fish and Wldlife Service's
Col orado River Fishery Project office in Gand Junction, CO  However
nunerous ot her state and federal agencies supplied manpower, equi prment, and
| ogi stical support for these sanpling efforts. For these contributions, the
author would like to greatly thank them

The objectives of the sub-adult and adult | arge-bodied fish nonitoring
are as follows:

1) Determine shifts in fish conmunity structure, abundance and distribution
and | engt h/ wei ght frequenci es under the reoperation flow regine.

2) Monitor Col orado pi kem nnow popul ati on trends (spawni ng and stagi ng areas,
habi t at needs).

3) Monitor stocked razorback sucker and Col orado pi kenmi nnow (growt h rates,
di spersal patterns, and habitat use).

The study area for sub-adult and adult |arge-bodied fish nonitoring began
at the Animas River confluence (river nmile {RM 180.0) and continued to C ay
Hlls boat |anding (RM 2.9) just upstream of Lake Powel .

METHODS

Sanpling in 1998 was identical to that done during the seven-year
research program El ectrofishing was perforned in a continuos downstream
direction fromput-in to take-out. One electrofishing raft sanpl ed each
shoreline. Electrofishing crews consisted of one rower and one netter. Rafts
shocked perpendicular to the shoreline at a fairly constant rate of speed,
with an effort being nade to net all fishes stunned by the electrofisher
El ectrofi shing was done in one-RMincrenents, with every RM being sanpled. At
the end of each RM all fish were identified and enunerated by |life stage and
species. At the end of every fifth sanpled RM (known as a designated mle, or
“DM for short), all fish were weighed (+ 5 granms {g}) and neasured (+ 1 mMm
total {TL} and standard {SL} lengths). Al common native fishes were then
returned alive to the river. Al nonnative fishes were renoved fromthe



river. Rare native fishes (i.e., Colorado pikem nnow, razorback sucker, and
roundtail chub {Gla robusta}) were wei ghed, neasured, had sex and ot her

di stingui shing characteristics noted, and scanned for PIT tags. If no PIT tag
was found, one was inplanted before the fish was returned to the river.
Sampling effort was recorded as elapsed tinme (in seconds) electrofished by
each raft in each RM There were five sanpling trips in 1998 (Table 1). In
April, June, and August 1998, RM 180.0 and 158.6 (“Reach 6") were sanpled. In
August 1998, RM 53.0-2.9 (the “lower river”) were sanpled. In Cctober 1998,
RM 158.6-53.0 (the “core sanpling area”) were sanpl ed.

Sanpling protocols changed sonmewhat in 1999 from previ ous years. Wile
el ectrofishing was still done in one-RMincrenents, only two of every three
RMs were sanpled in 1999. Fish were still worked up at the end of each
el ectrofished RM However, a DM was only done every fourth sanpled RM Thus
DM s were done only once in every six sanpled RMin 1999 as opposed to once in
every five sanpled RMin previous years. |In addition, instead of sanpling the
river in discreet segnents on different trips throughout the year, the entire
study area (RM 180.0-2.9) was sanpled on a single trip fromlate Septenber-
early Cctober 1999 (Table 1). Besides these changes, sanpling technique
remai ned consistent with that of previous years.

El ectrofishing data were pooled for all rafts to obtain total catch
nunbers for each sanpling trip. Total nunbers of fish (juvenile + adult life
stages), by species, collected by all rafts conbi ned were divided by the
nunber of seconds fished by all rafts conbined to obtain total catch per unit
effort (CPUE) values. Total CPUE, by species, was then divided into either
common sanpl ed areas (1998 data) or whol e geonorphic reach (1999 data) and
conpared to 1991-1997 el ectrofishing data (Ryden 2000a) to evaluate long-term
trends. After total CPUE data were nornalized by ranking, a one-way anal ysis
of variance (ANOVA) with a post-hoc, Bonferroni-adjusted, pairwise nultiple
conparison test was used to test for significant differences between tota
CPUE val ues, by species, in selected river reaches between years. Since tota
CPUE data represented a sanple of a popul ation collected under field
conditions and not a specifically known value (i.e., popul ation paraneter),
significance was determned at p < 0.10. This high al pha value was used in
order to help avoid naking a Type Il Error (i.e., failing to statistically
detect a change in total CPUE val ues when there was i ndeed a change).

RESULTS

A total of 21 species and three catostom d hybrid forns representing
eight famlies of fishes were collected fromthe San Juan River in 1998 and
1999 (Table 2). O these, seven species and one catostomd hybrid were native
fishes (Table 2). Native fishes conposed 72.8% (n = 12,674) of all fish
collected in 1998 and 63.0% (n = 7,761) of all fish collected in 1999 (Tables
3 and 4). Rare native fishes (i.e., Colorado pikem nnow, razorback sucker
and roundtail chub) contributed only 114 individuals (0.7% to the total catch
in 1998 and 15 individuals (0.1% to the total catch in 1999 (Table 3).
Nonnati ve fishes conmposed 27.2% (n = 4,743) of all fish collected in 1998 and
37.0% (n = 4,563) of all fish collected in 1999 (Tables 3 and 4). Four
species, two native (i.e., flannel mouth sucker and bl uehead sucker) and two
nonnative (i.e., channel catfish and conmon carp), conposed 95.7% (n = 16, 665)
of all fish collected in 1998 and 98.2% (n = 12,103) of all fish collected in
1999 (Tables 3 and 4).



Table 1. Summary of dates, in chronol ogical order, and RM sanpl ed on “adult
nonitoring” trips in the San Juan River, New Mexico, Col orado, and
Utah, 1998 and 1999.

Mean trip flow at

Nunber of Shi prock gage (09368000)
River Mles El ectrofi shing in CFS and
Sanpl i ng Dates (RM Sanpl ed Rafts (cubi c neters/second)
1998
03/ 31/98-04/01/ 98 180. 0- 158. 6 2 1,300 (36.8)
06/ 23/ 98- 06/ 24/ 98 180. 0- 158. 6 2 2,325 (65.38)
08/ 10/ 98- 08/ 14/ 98 53.0- 2.9 2 464 (13.1)
08/ 31/98-09/ 01/ 98 180. 0- 158. 6 2 586 (16.6)
09/ 29/ 98- 10/ 07/ 98 158.6- 53.0 2 976 (27.6)
1999
09/ 20/ 99- 10/ 07/ 99 180.0- 2.9 3/2/12 2,173 (61.5)

a = pue to difficulties in keeping electrofishing rafts operating continually
t hroughout the entire trip, the number of rafts el ectrofishing at any one
time varied on this trip. FromRM 180.0-119.2 two rafts el ectrofished,
fromRM 119. 2-104.0 there were three rafts, from RM 104.0-10.0 there were
again two rafts, and fromRM 10.0-3.2 only one raft was operable.



Tabl e 2.

Scientific and commopn names, status, and six-letter

codes for

fish

species collected during “adult nonitoring” trips in the San Juan

Ri ver, 1998 and 1999 (follow ng Robins et al

1991 and Nel son et

al . 1998?).
SCI ENTI FI C NAME COMMON NANMVE STATUS CODE
Cl ass Ostei chthyes-Bony Fi shes
Order Cyprinifornes
Fam |y Cat ostoni dae-suckers
Cat ost onus conmer soni whi te sucker i ntroduced Cat com
Cat ost onus di scobol us bl uehead sucker native Catdis
Cat ostonus | atipinnis fl annel mout h sucker native Cat | at
C.commersoni X C. discobolus hybrid i ntroduced comXdi s
C.commersoni X C latipinnis hybrid i ntroduced comXl at
C latipinnis X C discobolus hybrid native | at Xdi s
Xyrauchen t exanus razor back sucker native Xyrt ex
Fam |y Cyprini dae-carps and m nnows
Cyprinella lutrensis red shi ner i ntroduced Cypl ut
Cyprinus carpio conmon carp i ntroduced Cypcar
G la robusta roundtail chub native G lrob
Pi nephal es pronel as fathead m nnow i ntroduced Pi npro
Pt ychochei l us | uci us Col orado pi kem nnow? native Ptyl uc
Rhi ni cht hys oscul us speckl ed dace native Rhi osc
Order Percifornes
Fam |y Centrarchi dae-sunfi shes
Lepom s cyanel | us green sunfish i ntroduced Lepcya
M cropt erus dol om eui smal | mout h bass i ntroduced M cdo
M cropt erus sal noi des | ar genout h bass i ntroduced M csa
Fam |y Perci cht hyi dae-tenperate basses
Morone saxatilis striped bass i ntroduced Mor sax
Fam |y Perci dae-perches
Stizostedion vitreum wal | eye i ntroduced Stivit
Order Sal noni f or mes
Fam |y Sal noni dae-trouts
Oncor hynchus nyki ss rai nbow trout i ntroduced Oncnyk
Salnp trutta brown trout i ntroduced Saltru
Order Scorpaeni formes
Fam |y Cotti dae-scul pins
Cot t us bai rdi nottled scul pin native Cot ba
Order Silurifornmes
Fam |y Ictaluridae-bull head catfishes
Anei urus natalis yel I ow bul | head i ntroduced Amenat
Anei urus nel as bl ack bul | head i ntroduced Anenel
| ctal urus punctatus channel catfish i ntroduced | ct pun




Table 3. Total nunber of fish collected in standardi zed el ectrofishing
col I ections, 1998.

Tot al Fr equency
nunmber of Per cent of

Species (Status)®? speci nens of total Rank occurrence
fl annel mout h sucker (N) 8, 858 50.9 1 372
bl uehead sucker (N) 3,220 18.5 2 307
channel catfish(l) 2,506 14. 4 3 299
conmon carp(l) 2,081 11.9 4 328
speckl ed dace(N) 437 2.5 5 134
Col orado pi kem nnow( N) 106 0.6 6 72
red shiner(l) 57 0.3 7 34
brown trout (I) 51 0.3 8 21
bl uehead sucker X

fl annel mout h sucker (H, N) 31 0.2 9 29
striped bass(I) 17 0.1 10 8
nmottl ed scul pi n(N) 14 ---b 11 11
razor back sucker (N) 8 --- 12 6
wal | eye(1) 6 --- 13 6
| argenout h bass(1) 5 --- 14 5
rai nbow trout (1) 4 —- 15 4
white sucker X

bl uehead sucker(H, 1) 4 --- 15 4
fathead m nnow(1) 3 --- 16 3
green sunfish(l) 2 --- 17 2
bl ack bul | head(1) 2 --- 17 2
white sucker (1) 2 —- 17 2
white sucker X

fl annel mout h sucker (H, 1) 2 —- 17 2
smal | rout h bass(1) 1 --- 18 1
1998 Native Fishes 12,674 (72.8%
1998 I ntroduced Fi shes 4,743 (27.2%

Nati ve: I ntroduced Fishes Ratio = 2.67:1

GRAND TOTAL 17, 417 1998 col |l ecti ons = 393

Native species(N); Introduced species(l); Hybrid considered a native
speci es(H, N; Hybrid considered an introduced species(H 1)

|l ess than 0. 1%



Table 4. Tota

col |l ecti ons, 1999.

nunber of fish collected in standardi zed el ectrofi shing

Tot al Fr equency
nunmber of Per cent of

Species (Status)®? speci nens of total Rank occurrence
fl annel mout h sucker (N) 5,579 45. 3 1 227
channel catfish(l) 3,314 26.9 2 218
bl uehead sucker (N) 2,007 16. 3 3 167
conmon carp(l) 1, 203 9.8 4 205
speckl ed dace(N) 143 1.2 5 58
bl uehead sucker X

fl annel mout h sucker (H, N) 16 0.1 6 14
red shiner(l) 13 0.1 7 9
brown trout(I) 9 —-b 8 7
wal | eye(1) 9 --- 8 8
Col orado pi kem nnow( N) 8 --- 9 5
razor back sucker (N) 5 --- 10 5
white sucker X

bl uehead sucker(H, 1) 4 --- 11 4
white sucker X

fl annel mout h sucker (H, 1) 4 —- 11 4
fathead m nnow(1) 2 --- 12 1
roundtail chub(N) 2 —- 12 2
white sucker (1) 2 —- 12 2
bl ack bul | head(1) 1 --- 13 1
nottl ed scul pi n(N) 1 --— 13 1
smal | rout h bass(1) 1 --- 13 1
yel | ow bul | head(1) 1 --- 13 1
1999 Native Fishes 7,761 (63.0%
1999 Introduced Fi shes 4,563 (37.0%
Nati ve: I ntroduced Fishes Ratio = 1.70:1
GRAND TOTAL 12, 324 1999 col l ections = 236

Nati ve speci es(N)

I ntroduced species(l);

Hybrid consi dered a native

speci es(H, N; Hybrid considered an introduced species(H 1)

|l ess than 0. 1%



Common Native Fi shes

FI annel nout h Sucker

Total CPUE for flannel nouth sucker in the core sanpling area (RM 158. 6-
53.0) ceased to decline in 1998 after several years of statistically
significant declines in this river section (Figure 1; Ryden 2000a). 1In the
portion of geonorphic Reach 2 (i.e., RM53.0-17.0) sanpled in August 1998,
fl annel mout h sucker total CPUE increased slightly. However, flannel nmouth
sucker total CPUE continued to decline in geonorphic Reach 1 (RM 17.0-0. 0;
Figure 1). Fl annel nouth sucker total CPUE in whol e geonor phi ¢ Reaches 6-4 was
hi gher in 1999 collections than in 1998 and was nearly identical in Reach 3
bet ween the two years (Figure 1).

In Ryden 2000a, it was noted that while the flannel nouth sucker tota
CPUE in the core sanpling area (RM 158.6-53.0) declined significantly between
1992 and 1997, total CPUE for flannel nouth sucker in Reach 6 (RM 180. 0-158. 6)
i ncreased significantly. Conparisons of the flannel nouth sucker total CPUE
fromRM 180.0-53.0 on all trips in which this area was sanpled on the sane
trip (Figure 2) reveal ed that between October 1994 and Cctober 1997 there was
a statistically significant decline in flannel nouth sucker total CPUE in this
river section (Table 5). However, total CPUE for this particular river
section between Cctober 1997 and October 1999 increased significantly, so that
when conpari sons are nade between fl annel mouth sucker total CPUE in Cctober
1994 and Cctober 1999 there is no significant difference between the two
val ues (Table 5, Figure 2).

Plots of nmean total length for flannel nouth sucker from 1991-1999 revea
an alarmng trend, the virtual disappearance of small size-class flannel nouth
sucker (< 40 mm TL) from Reach 1 (RM 17.0-0.0) inmedi ately adjacent to Lake
Powel | (Figure 3). This loss of small flannel nouth sucker appears to have
begun as early as August 1995 (as is evidenced by the steadily increasing nean
TL in Reach 1) and was essentially conplete by August 1997, with no
fl annel nouth sucker | ess than 300 mm TL being collected in Reach 1 in 1997 or
| ess than 400 mm TL being collected in Reach 1 in either 1998 or 1999 (Figure
3). Flannel nouth sucker of all size-classes continue to be collected in al
other river reaches, however (Figure 3).

Bl uehead sucker

Total CPUE for bluehead sucker in the core sanpling area (RM 158. 6-53.0)
i ncreased slightly in 1998 and nore so again in 1999, especially in Reaches 5
(in both years) and Reach 4 (in 1999), followi ng slight declines in total CPUE
in several previous years of sanpling (Figure 4; Ryden 2000a). Total CPUE for
bl uehead sucker remained |ow in Reaches 3 and 2 and this species continued to
be absent from Reach 1 (Figure 4). Bluehead sucker total CPUE in Reach 6 was
hi gher in 1999 than in any previous sanpled year (Figure 4).

Conpari sons of the bluehead sucker total CPUE between RM 180.0 and 53.0
on all trips in which this area was sanpled on the sanme trip (Figure 5)
reveal ed that between Cctober 1994 and Cctober 1998, there was no statistica
di fference in bluehead sucker total CPUE. However, in 1999, bluehead sucker
total CPUE was significantly higher fromRM 180.0-53.0 than in all previous
years in which this river section was sanpled on the sane sanpling trip (Table
6) .
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Figure 2. Number of flannelmouth sucker, all life stages combined,
collected per hour of electrofishing in the San Juan River,
RM 180.0-53.0, during “adult monitoring” trips, 1992-1999.
Only those sampling trips on which this entire river section
was sampled are presented.



Table 5. One-way ANOVA statistics and matrix of Bonferroni pairw se
conpari sons of total (juvenile + adult) flannel nouth sucker CPUE
data, in the San Juan River, RM 180.0-53.0, October 1994 to COctober
1999 (p < 0.10 = * = statistically significant rel ationship).

One-way ANOVA: F-statistic = 33.839, r2 = 0.091, p = 0.000*

Scheffe matrix: 1994 1996 1997 1998 1999
1994 1. 000
1996 0. 000* 1.000
1997 0. 000* 0.010* 1.000
1998 0. 000* 0.425 1. 000 1. 000
1999 1. 000 0. 000* 0.000* 0.000* 1.000
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Figure 5.

BLUEHEAD SUCKER
RM 180.0-53.0
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Number of bluehead sucker, all life stages combined,
collected per hour of electrofishing in the San Juan River,
RM 180.0-53.0, during “adult monitoring” trips, 1992-1999.
Only those sampling trips on which this entire river section
was sampled are presented.
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Table 6. One-way ANOVA statistics and matrix of Bonferroni
(juvenile + adult) bluehead sucker CPUE dat a,
RM 180. 0-53. 0, Cctober

conpari sons of total
in the San Juan River,
(p <0.10 = * = statistically significant

One-way ANOVA:

Scheffe matri x:

F-statistic =

1994
1996
1997
1998
1999

1994
1. 000
1. 000
1. 000
1. 000

0. 000*

10. 726,
1996
1. 000

1. 000
1. 000

rz = 0.031, p = 0.000*
1997 1998 1999

1. 000
1. 000 1. 000

0. 000* 0.000* 0.000* 1.000
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Plots of mean total |ength for bluehead sucker from 1991-1999 reveal that
bl uehead sucker of all size classes were collected throughout all river
reaches, with the exception of Reach 1 where this species is absent (Figures 4
and 6). From 1991-1999 there have been no dranatic changes in bluehead sucker
size-class distribution in the San Juan River (Figure 6).

Rare Native Fi shes

Col or ado Pi kem nnow

One wild Col orado pi kemi nnow adult was recaptured in 1998 at RM 137.6
(Table 7). This large female, originally captured on 14 April 1993 at RM
128.8 (797 mm TL, 5550 g; Ryden 2000a) was inplanted with radi o tag #40. 980.
It was recaptured on 12 April 1994 at RM 133.2 (820 nm TL, 5810 g; Ryden
2000a), at which tinme the old radio tag was renoved and a new radi o tag
(#40.848) was inplanted. Radio contact with tag #40.848 was mai ntained until
4 Cctober 1994. On 29 Septenber 1998, this fish was recaptured again at RM
137.6 (845 mm TL, 6100 g) and was inplanted with its third radio tag
(#40.970). Contact was nmintained with tag #40.870 until 8 June 1999. This
fish was al so recaptured during a channel catfish nechanical renoval trip on
23 March 1999 (Table 8). 1In all, 34 contacts (i.e., captures, recaptures, and
radio telenetry contacts) have been nade with this fish over nore than six
years (Figure 7). This fish was never contacted using the Mancos R ver
confluence area during 1993-1994 contacts (Ryden 2000a) and that held true
during 1998 and 1999 radio contacts as well. This fish was classified as
di spl ayi ng sedentary behavi or (Ryden 2000a) during previous contacts and
nmai nt ai ned that behavi or during 1998-1999 contacts as well (Figure 7), noving
only 6.25 RMfromits nost upstreamcontact |ocation to its nost downstream
contact |ocation (Maxi mum Di spl acenent {MD}) and was within 4.40 RMof its
point of release at the tine of the final radio contact (Final D splacenment
{FD}) in June 1999.

On 23 Septenber 1997, 49 adult Col orado pi kem nnow (mean TL = 644 mm
range = 550-753 mm TL, SD = 56.68; nmean WI' = 1862 g, range = 1092-3100 g, SD =
507.04) were stocked into the San Juan River at RM 178.8. These fish were 16-
year old adults of Geen R ver |ineage that had been used throughout their
lifetime for various experinmental purposes. Thirty of these fish were
femal es, 18 were nales, and one was of indeterminate sex. Al fish were PIT-
tagged before their release into the San Juan River. Due to a |arge anount of
handl i ng prior to stocking, all of these adult Col orado pi kem nnow were in
relatively poor health at the time of stocking. Mst had | arge anounts of the
parasite “ich” over nmuch of their bodies. O the 49 stocked adults, 15 (14
females and 1 nale) were originally inplanted with radio tags. Movenents of
these fish are reported upon by MIler and Ptacek (2000). Two of these
stocked adult Col orado pi kem nnow (both fenal es) were recaptured on 31 March
1998 during our sanpling. Neither of these fish had been inplanted with a
radio tag prior to this date. However, both fish were inplanted with radio
tags before being released (Table 7). The general health of these two stocked
adults at the time of recapture was still relatively poor

In 1998, 103 stocked juvenile Col orado pi kem nnow were recaptured (Table
7). These recaptures ranged fromRM 162.3-9.4 (Table 7). One of these (PIT
tag # 1F6B205D79, collected 3 October 1998 at RM 95.0, 276 nmm TL) had
previously been captured and Pl T-tagged on 8 May 1998 at RM 93.0 (205 nm TL).

-15-
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Table 7. Adult and juvenile Colorado pikeminnow collected from the San Juan
River on “adult monitoring” trips, 1998 and 1899.

Total ‘
Date of PIT Tag Radio Length Weight River
Capture Number Freq. (mm) {(grams) Sex Mile
Wild Colorado pikeminnow-1998
09/29/98 7TF7TD225E24® 970 845 6100 F 137.6
Recaptured, stocked Colorado pikeminnow-1998

03/31/98 TFI1F1F156F® 490 620 1500 F 177.1
03/31/98 TF7F1F1E1E® 780 661 2300 F 173.0
08/12/98 1F75110457 NONE 151 30 I 25.3
08/13/98 1F6D193823 NONE 315 186 I 19.0
08/13/98 1F40177F0B NONE 307 240 I 18.5
08/13/98 1F41661A20 NONE 274 150 I 19.4
08/13/98 1F6B283717 NONE 300 150 I 18.0
08/13/98 7F7B0OD4A00 NONE 262 175 I 17.0
08/14/98 1F5A78147B NONE 295 210 I 9.4
08/31/98 TF7B135653 NONE 183 42 I 162.3
09/28/98 NONE NONE 137 10 I 155.0
09/28/98 NONE NONE 135 . 14 I 154.2
09/28/98 7TF7B1B061A NONE 153 13 I 153.0
09/28/98 NONE NONE 150 10 I 153.0
09/28/98 7F7D031D69 NONE 160 43 I 152.0
09/28/98 7F7B114004 NONE 336 260 I 148.0
09/28/98 7F7D441650 NONE 173 34 I 147.0
09/29/98 7F7B134840 NONE 164 30 I 144.0
09/29/98 7F7B136C6C NONE 172 35 I 144.0
09/29/98 TF7IB10752F NONE 181 40 I 143.0
09/29/98 TF7B11277B NONE 162 27 1 143.0
09/29/98 7F7B112D6F NONE 162 - 25 ‘I 143.0
09/29/98 TF7B135A40 NONE 175 32 I 143.0
09/29/98 TF7D084A62 NONE 155 23 I 143.0
09/29/98 7F7B1B141F NONE 163 25 I 143.0
09/29/98 TEF7D031574 NONE 151 22 I 143.0
09/29/98 TF7D071A67 NONE 242 100 I 143.0
09/29/98 7F7B1B577C NONE 179 42 I 142.0
09/29/98 7F7B106837 NONE 174 35 I 142.0
09/29/98 TF7B1A7405 NONE 160 37 I 141.0
09/29/98 MORTALITY NONE 152 .23 I 141.0
09/29/98 1F40184C3D NONE 161 35 I 141.0
09/29/98 7TF7D0O87E14 NONE 182 40 I 140.0
09/29/98 7F7B1A3769 NONE 129 20 I 140.0
09/29/98 7F7B105701 NONE 258 105 I 140.0
09/29/98 1F41721A14 NONE 155 24 I 140.0
09/29/98 1F6B254E03 NONE 188 48 I 140.0
09/29/98 1F6DOE4AC1A NONE 133 30 I 140.0
09/29/98 1F40270971 NONE 187 43 I 138.0
09/29/98 7TF7B195215 NONE 162 32 I 138.0
09/29/98 4215192C2F NONE 166 37 T 138.0
09/29/98 7TF7B1B6603 NONE 156 35 I 138.0
09/30/98 7F7B113E28 NONE 290 150 I 136.0
09/30/98 7F7B1A7835 NONE 256 100 I 136.0
09/30/98 7F7B117B35 NONE 160 . 30 I 136.0
09/30/98 7TF7B127A38 NONE 290 150 I 135.0
09/30/98 7F7B137318 NONE 163 30 I 132.0
09/30/98 7F7B135E01 NONE 270 135 I 130.0
09/30/98 TF7B10652C NONE 180 41 I 130.0
09/30/98 7TF7B194838 NONE 270 130 I 129.0
09/30/98 7TF7B135F21 NONE 299 205 I 127.0
09/30/98 7F7B134543 NONE 296 180 I 126.0
09/30/98 7TFTB126B4E NONE 258 80 I 123.0
10/01/98 7F7B114870 NONE 271 128 I 120.0
10/01/98 7F7BOA1741 NONE 163 36 I 120.0
10/01/98 TF7B11354A NONE 169 35 I 117.0

® = This was a recapture of a previously-tagged fish
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Table 7, continued.

Total

Date of PIT Tag Radio Length Weight River
Capture Number Freq. (ram) (grams) Sex Mile

10/01/98 4214485624 NONE 192 38 I 117.0
10/01/98 7F7B12485C NONE 157 39 I 113.0
10/01/98 TF7B176A6A NONE 180 42 I 113.0
10/01/98 7F7B105926 NONE 268 130 I 111.0
10/01/98 42143C1C39 NONE 270 122 I 111.0
10/01/98 TF7B14226F NONE 194 53 I 111.0
10/02/98 7F7B127541 NONE 250 125 I 109.0
10/02/98 7JF7B1A4130 NONE 245 100 I 109.0
10/02/98 4122384657 NONE 209 65 I 108.0
10/02/98 7F7B13084D NONE 100 8 I 108.0
10/02/98 7F7B134640 NONE 169 24 I 107.0
10/02/98 420F453E68 NONE 171 38 I 107.0
10/02/98 416E003A2C NONE 251 110 I 104.0
10/02/98 416F1C6310 NONE 280 225 I 104.0
10/02/98 7F7B1BS70A NONE 185 45 I 104.0
10/02/98 -4122445D39 NONE 283 160 I 104.0
10/02/98 4122465336 NONE 305 195 1 103.0
10/02/98 4170591971 NONE 183 40 I 103.0
10/02/98 4170687847 NONE 325 200 LI 103.0
10/02/98 420F392732 NONE 172 40 I 103.0
10/02/98 416525042F NONE 265 110 I 103.0
10/02/98 412222372C NONE 160 50 I 103.0
10/02/98 4122232572 NONE 280 140 I 103.0
10/02/98 416E153B7B NONE 280 125 I 103.0
10/02/98 416EO0F3830 NONE 242 100 1 102.0
10/02/98 4157025664 NONE 180 30 I 101.0
10/02/98 41650D312B NONE 210 55 I 99.0
10/02/98 420F33165C NONE 201 60 I 99.0
10/02/98 41537D7D6A NONE 170 23 1 98.0
10/03/98 421317322E NONE 296 175 1 97.0
10/03/98 420F430E7E NONE 207 52 1 97.0
10/03/98 116E02257E NONE 179 35 1 96.0
10/03/98 116E032COF NONE 323 239 1 95.0
10/03/98 1F6B205D79® NONE 276 130 1 95.0
10/03/98 416F00195C NONE 300 199 I 89.0
10/03/98 4213144D12 NONE 173 25 I 89.0
10/03/98 421307454B NONE 266 115 I 89.0
10/04/98 416F23743D NONE 106 7 1 85.5
10/04/98 4170496A0E NONE 285 158 I 83.0
10/05/98 4170747202 NONE 204 45 I 75.0
10/05/98 4157175424 NONE 286 140 I 75.0
10/05/98 7F7B113D5C NONE 282 156 I 75.0
10/05/98 4122214262 NONE 360 320 I 75.0
10/05/98 7F7B1B1D58 NONE 328 230 I 71.0
10/05/98 416C643COF NONE 269 125 I 71.0
10/06/98 TF7B065825 NONE 304 185 I 63.0
10/06/98 415A043A29 NONE 367 343 I 61.0
10/07/98 7F7B18080C NONE 304 265 I 58.0
10/07/98 4165177603 NONE 280 135 I 55.0

Recaptured, stocked Colorado pikeminnow-1999

09/21/99 512440727B NONE 207 60 I 149.0
09/30/99 51247F0A6A NONE 164 20 I 103.0
09/30/99 5124671D22 NONE 157 29 1 97.0
10/01/99 1F681D510B® NONE 367 335 I 86.0
10/01/99 51247F0B49 NONE 346 274 1 86.0
10/01/99 51246F2B26 NONE 215 55 I 83.0
10/03/99 51247C5B3D NONE 277 155 I 58.0
10/03/99 5124706D35 NONE 279 160 I 58.0
10/07/99 51246D5A66 NONE 297 115 I 5.0
10/07/99 51247BOD6B NONE 273 85 I 5.0
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Table 8. Col orado pi kem nnow col |l ected fromthe San Juan River during other
sanpling efforts!, 1998 and 1999.

Tot al
Dat e of PI T Tag Radi o Length Wei ght Ri ver
Capture Nunber Freq. (m) (grams) Sex Mle
On _channel catfish renoval trips—1998:
Recapt ured, stocked Col orado pi keni nnow
04/ 01/ 98 NONE NONE 171 37 [ 135.2
04/ 01/ 98 NONE NONE 158 24 [ 132.9
04/ 02/ 98 NONE NONE 165 10 [ 135.8
04/ 02/ 98 NONE NONE 148 18 [ 134.0
On rare fish popul ation goal trips—1998:
Recapt ured, stocked Col orado pi keni nnow
09/ 18/ 98 NONE NONE 295 166 [ 75.0
On _channel catfish renoval trips—1999:
W | d Col orado pi kenm nnow
03/ 23/ 99 7F7D225E24 970 845 7500 F 131.5
Recaptured, stocked Col orado pi keni nnow
03/ 23/ 99 1F606D1103 NONE 148 21 [ 127.7
03/ 23/ 99 420F251833 NONE 166 26 [ 131.0
03/ 23/ 99 416D076613 NONE 137 17 [ 131.8
03/ 23/ 99 NONE NONE 90 2 [ 131.8
03/ 23/ 99 41652A6621 NONE 156 25 [ 131.8
03/ 23/ 99 520074553F NONE 153 25 [ 132.5
03/ 23/ 99 1F66226178 NONE 151 21 [ 134.0
03/ 23/ 99 1F66536147 NONE 117 11 [ 134.0
03/ 24/ 99 1F65532504 NONE 153 22 [ 127.7
03/ 24/ 99 1F717D787B NONE 167 28 [ 127.7
03/ 24/ 99 1F631E3030 NONE 156 22 [ 127.7
03/ 24/ 99 416E391251 NONE 149 20 [ 127.7
On rare fish popul ation goal trips—1999:
Recaptured, stocked Col orado pi keni nnow
10/ 13/ 99 NONE NONE 202 59 [ 147.0
10/ 13/ 99 NONE NONE 233 92 [ 147.0
10/ 20/ 99 NONE NONE 420 482 [ 104.0

! Informati on on Col orado pi kem nnow col | ected during channel catfish renoval
trips supplied by Jude Smith (U S. Fish and WIldlife Service-Al buquer que,
NM and rare fish popul ation goal trips supplied by Keith Law ence
(Ecosystens Research Institute-Logan, UT)

-19-



MOVEMENTS OF FEMALE :

1093 | COLORADO PIKEMINNOW :
1993-1999 &

RADIO TAG # 980/848/970

1994

. NO CONTACT WITH THIS FISH 1995-1997

YEAR OF CONTACT

1998 =
1999::::::_(5

O 20 40 60 80 100 120 140 160 180

RIVER MILE

Figure 7. Movements of a wild adult Colorado pikeminnow female in 1993-
1994 and 1998-1999. Contacts included captures, recaptures,
and radio telemetry contacts (n = 34).
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The individual collected at RM 162.3 on 31 August 1998 (PIT tag # 7F7B135653,
183 mm TL) is the first Col orado pi kem nnow to be docunented novi ng upstream
past Hogback Diversion. Al but three of the stocked juvenile Col orado
pi kem nnow col l ected in 1998 were Pl T-tagged before their release (Table 7).

Anot her 10 stocked juvenile Col orado pi kem nnow were recaptured in 1999
(Table 7). These recaptures ranged fromRM 149.0-5.0 (Table 7). One of these
(PIT tag # 1F681D510B, collected 1 Cctober 1999 at RM 86.0, 367 mm TL) had
previously been captured and Pl T-tagged on 7 Cctober 1997 at RM 79.6 (215 mm
TL). The other nine stocked juvenile Col orado pi kem nnow coll ected in 1999
were all PIT-tagged before being rel eased (Table 7).

One stocked juvenile Col orado pi kem nnow (PIT tag # 51247F0B49, 346 mm
TL, 274 g)collected on 1 October 1999 between RM 87.0 and 86.0 in Uah had a
channel catfish (111 mm TL, 11 g) lodged firmy in its nmouth (see Appendix A
Ryden and Smith In Prep.). This is a predator-prey length ratio of 3.12: 1.
The ingested channel catfish was | odged head-first in the pikem nnow s nouth
anterior to the pikeninnows gills. At the tine of recapture, the channe
catfish was still alive and struggling. The catfish’s spines were firny
extended and its dorsal spine had penetrated the roof of the pikemnm nnow s
mout h and entered the right eye socket, causing the eye to become di stended
and swol |l en due to henorrhagi ng. The pectoral spines were also firnly | odged
in the sides of the pikem nnow s nouth. The posterior end of the catfish,
fromjust anterior of the adipose fin to the end of the caudal fin, protruded
fromthe pikeminnow s nouth. A strip of flesh about one-half inch w de was
worn fromthe catfish's body near the caudal peduncle where the pikeni nnow s
mout h woul d nornmally close. After photographi ng the speci men (see Appendi x
A), the catfish was renoved fromthe pi kem nnow s nouth by severing the spines
with wire cutters and backing the catfish out of the nmouth. One pectora
spi ne was renoved fromthe pi kem nnow s nout h using needl e-nosed pliers, but
the other two spines were left in place because it was felt that further
di ssection woul d have caused irreversible damage to the pi kem nnow. Both fish
were wei ghed and nmeasured. The Col orado pi kemi nnow was inplanted with a PIT
tag before being released. The channel catfish was renoved fromthe river.
Water tenperatures were not taken at the collection site, however, the water
tenperature at RM 88.0 was 11.9°C at 10:15 AM and at RM 85.0 was 13. 3°C at
12: 20 PM

An addi tional 20 stocked juvenile Col orado pi kem nnow were col |l ected
during either channel catfish nechanical renoval trips (n = 16) or rare fish
popul ati on goal sanpling trips (n = 4) in 1998 and 1999 (Table 8).

Razor back Sucker

Thirteen razorback suckers were collected during 1998 (n = 8) and 1999 (n
= 5) adult nmonitoring trips (Table 9). These collections ranged from RM
122.0-68.7 in 1998 and from RM 107.7-55.3 in 1999 (Table 9). For nore
detailed informati on on these collections, see Ryden 2000b

Roundt ai| Chub

No roundtail chub were collected during 1998 adult nmonitoring trips. Two
roundtail chub were collected in 1999 (Table 10). One of these, a 134 mm TL
i ndi vidual, collected at RM25.0, represents the farthest downstream a
roundtail chub has ever been collected during an adult nonitoring trip (Table
10).
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Tabl e 9.

Razor back sucker collected fromthe San Juan R ver during “adult
noni toring” trips, 1998 and 1999.

Tot al
Dat e of PI T Tag Radi o Length Wei ght Ri ver
Capture Nunber Freq. (m) (grams) Sex Mle
Recaptured, stocked razorback sucker—1998
09/ 30/ 98 1F7441614B NONE 474 1100 F 122.0
10/ 01/ 98 7F7B126F4C 670 511 1600 I 121.0
10/ 01/ 98 1F43670136 127 493 1525 I 119.2
10/ 03/ 98 7F7B121B14 087 468 956 I 89.0
10/ 03/ 98 7F7B1A565B NONE 456 850 I 89.0
10/ 05/ 98 1F74343F7A NONE 444 820 M 77.5
10/ 05/ 98 1F41341F4D NONE 423 700 M 77.3
10/ 05/ 98 1F74335B5F NONE 444 1050 I 68. 7
Recaptured, stocked razorback sucker—1999
09/ 29/ 99 513402471F NONE 241 110 I 107.7
10/ 01/ 99 7F7B107949 741 486 1450 F 88.0
10/ 01/ 99 TF7B177D42 771 357 440 F 76. 4
10/ 02/ 99 7F7B107152 761 452 980 M 59.4
10/ 03/ 99 7F7B1A510C 841 489 1275 F 55. 3
Table 10. Roundtail chub collected fromthe San Juan R ver during “adult
nonitoring,” and other sanpling trips in 1998 and 1999.
Tot al
Dat e of PI T Tag Radi o Length Wei ght Ri ver
Capture Nunber Freq. (m) (grams) Sex Mle
Razor back Sucker Monitoring Trips:
Wld roundtail chub-1998
05/ 05/ 98 1F6D185B01® NONE 414 760 F 133.4
05/ 07/ 98 NONE NONE 51 — I 114.0
Wld roundtail chub-1999
04/ 12/ 99 51365B4108 NONE 346 420 I 153.0
04/ 12/ 99 223F71510A NONE 116 13 I 147.0
“Adul t Monitoring” Trips:
Wld roundtail chub—-1999
09/ 29/ 99 NONE NONE 195 100 I 118.0
10/ 05/ 99 5124744920 NONE 134 28 I 25.0
® This fish was originally captured on 15 April 1996 at RM 131.3 (TL = 414 mm
WI = 840 g)
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Four additional roundtail chub were collected during 1998 and 1999
razor back sucker nmonitoring trips, including only the second individual ever
known to be recaptured since studies began 1991 (Table 10).

Common Nonnati ve Fi shes

Channel Catfish

As in past years, channel catfish total CPUE in the core sanpling area
(RM 158. 6-53.0) was highly variable again in 1998 and 1999 (Figure 8). In
1998 channel catfish total CPUE in Reach 5 was the highest it had been since
1992 and the second hi ghest since studies began in 1991 (Figure 8).

Conversely, 1998 channel catfish total CPUE in Reaches 4, 3, and 2 was at its
| owest in several years, but 1999 channel catfish total CPUE in these sane
reaches rebounded to be anong sone of the highest observed since studi es began
in 1991 (Figure 8). Channel catfish total CPUE was al so higher in Reach 1 in
1999 than it had been since 1995 (Figure 8). The npbst notable change in 1999
col l ections of channel catfish was the relatively |arge percentage of juvenile
fish conpared to adult fish. Juvenile channel catfish accounted for nore than
hal f the total catch for this species in all river reaches sanpled in 1999
(Figure 8). In previous years, adult channel catfish nunmerically dom nated
the total catch for this species in both Reaches 6 and 5 (Figure 8). This was
not the case in 1999.

Conmpari sons of channel catfish total CPUE from RM 180.0-53.0 (Figure 9)
show that Cctober 1999 total CPUE was significantly higher than all previous
trips in which this river section was sanpled on the sanme trip (Table 11).
Until Cctober 1999, Cctober 1996 channel catfish total CPUE had been
significantly higher than all other years’ total CPUE in this river section
However, October 1999 channel catfish total CPUE greatly exceeded that
observed in Cctober 1996 (Table 11, Figure 9).

Exami nati ons of channel catfish nean TL shows that in Cctober 1999
sanmpl i ng, channel catfish mean TL was |l ower in Reaches 6, 5, 2, and 1 than in
other years in which these reaches were sanpled (Figure 10). 1In contrast,
channel catfish nmean TL was al nost identical in Reach 4 for the three years
spanni ng 1997-1999. In Reach 3 channel catfish nean TL val ues fluctuated up
and down, with 1999 val ues being al nost identical to those seen in 1995 and
1997 (Figure 10). Two other itens of note can be observed in 1999 channe
catfish mean TL plots. The first was that while [ arge individual channe
catfish continued to be collected in Reaches 5-1, the standard deviation
val ues for these all reaches had shifted noticeably downward from previous
years values (Figure 10). Second, the |argest channel catfish collected in
Reach 6 in 1999 was only as |large as the nean TL val ues observed in previous
years’ sanpling in this reach (Figure 10).
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40

CHANNEL CATFISH
RM 180.0-53.0

FISH PER HOUR OF ELECTROFISHING

0

Q2 © A ™ © A > &,
*Q _\Q *Q &o.) &Q) &OJ &Q &Q
F F &

SAMPLING TRIP

Figure 9. Number of channel catfish, all life stages combined,
collected per hour of electrofishing in the San Juan River,
RM 180.0-53.0, during “adult monitoring” trips, 1992-1999.
Only those sampling trips on which this entire river section
was sampled are presented.
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Table 11. One-way ANOVA statistics and natrix of Bonferroni pairw se
conpari sons of total (juvenile + adult) channel catfish CPUE data,
in the San Juan River, RM 180.0-53.0, Cctober 1994 to Cctober 1999
(p <0.10 = * = statistically significant rel ationship).

One-way ANOVA: F-statistic = 30.594, r2 = 0.083, p = 0.000*

Scheffe matrix: 1994 1996 1997 1998 1999
1994 1. 000
1996 0. 000* 1.000
1997 0. 034 0.000* 1.000
1998 1. 000 0. 000* 1.000 1. 000
1999 0. 000* 0.022* 0.000* 0.000* 1.000
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Comon Carp

In the core sampling area (RM 158. 6-53.0) comon carp total CPUE in 1998
and 1999 were not dramatically different from one another and while | ower than
those seen in 1996-1997 in this area, they were higher than those seen in
1993- 1995 (Figure 11). The total catch for comon carp, as has been the case
since 1991, was nunerically doninated by adult fish again in both 1998 and
1999 (Figure 11).

Conpari sons of conmon carp total CPUE from RM 180.0-53.0 (Figure 12)
showed that although October 1999 val ues were slightly higher than those seen
in OQctober 1997 and slightly | ower than those seen in Cctober 1996, they were
not statistically different than those two years (Table 12). Comon carp
total CPUE in this river reach was al so significantly higher from Cctober
1996- Cct ober 1999 than in COctober 1994 (Figure 12) when total CPUE was at its
| owest since studies began in 1991 (Figures 11 and 12).

Pl ots of common carp nean TL showed no di scerni ble changes in 1998 and
1999 from previous years with mean TL renmi ni ng between 400 and 550 nmm TL for
al nrost all reaches over the last several years (Figure 13).

DI SCUSSI ON

Common Native Fi shes

FI annel nout h Sucker

The decline in flannel nouth sucker total CPUE in the core sanpling area
(RM 158. 6-53.0) observed between 1992 and 1997 (Ryden 2000a) has ceased. In
addition, the increase in flannel nouth sucker total CPUE in Reach 6 (upstream
of RM 158.6) is likely a sign that the San Juan River flannel mouth sucker
popul ation in this reach is responding positively to flow mani pul ati ons. Wen
these two river sections are conbined (i.e., RM 180.0-53.0) and total CPUE
exam ned, it shows that flannel nouth sucker nunbers increased in 1999 conpared
to 1996-1997. The reason for this increase in flannel nouth sucker nunbers is
presently unknown. It nmay be an upswing in a naturally fluctuating cycle, a
stabilization in the flannel nouth sucker popul ation after a period of
readj ustment to reoperation flows from Navaj o Reservoir (and possibly the
reintroducti on of razorback sucker as well), a positive reaction to nmechanica
renoval of channel catfish, or a conbination of all, or none, of these or
ot her factors.

The declining total CPUE of flannel nouth sucker in Reach 1 (inmediately
adj acent to Lake Powel|) and the al nost conpl ete di sappearance of snall size-
class flannel mouth sucker fromthis river reach is disconcerting. This
decline first becanme apparent in our data sets in 1995, the year the waterfal
separating Lake Powel | and the San Juan River was inundated, allow ng
| acustrine predators free access into the | ower San Juan River once again.
Both striped bass (Mrone saxitilis) and walleye (Stizistedion vitreum, as
wel | as the ubiquitous channel catfish have been docunented to prey on
flannel mouth sucker in this river reach (Brooks et al. 2000, Ryden 2000a) and
the majority of the two |acustrine predators collected in the San Juan River
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RM 180.0-53.0
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Figure 12.
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SAMPLING TRIP

Number of common carp, all life stages combined, collected
per hour of electrofishing in the San Juan River, RM 180.0-
53.0, during “adult monitoring” trips, 1992-1999. Only those
sampling trips on which this entire river section was sampled
are presented.
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Table 12. One-way ANOVA statistics and natrix of Bonferroni pairw se
conpari sons of total (juvenile + adult) common carp CPUE data, in
the San Juan River, RM 180.0-53.0, October 1994 to October 1999
(p <0.10 = * = statistically significant rel ationship).

One-way ANOVA: F-statistic = 46.919, r2 = 0.122, p = 0.000*

Scheffe matrix: 1994 1996 1997 1998 1999
1994 1. 000
1996 0. 000* 1.000
1997 0. 000* 0.001* 1.000
1998 0. 000* 0.000* 0.009* 1.000
1999 0. 000* 1.000 0.761 0. 000* 1.000
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are collected in Reach 1 and adjacent Reach 2 (Ryden 2000a). This data forns
a conpelling circunstantial argument to say that |acustrine predatory fish in
this river reach are a detrinment to the native fish community, even the

rel atively abundant flannel nouth sucker

Bl uehead Sucker

Trends in bluehead sucker total CPUE are nuch | ess dramatic than those
observed for flannel nouth sucker and are thus harder to interpret.
Fl annel nout h sucker total CPUE declined fairly dramatically in the core
sanmpling area (RM 158. 6-53.0) from 1992-1997 (Ryden 2000a). Bl uehead sucker
total CPUE al so declined in this core sanpling area during that period, but to
a much | esser degree (Ryden 2000a). The slight decline in bluehead sucker
total CPUE in the core sanpling area from 1992-1997 was not evident in 1998 or
1999. In addition, in 1999, bluehead sucker total CPUE in Reach 6 (where over
hal f the bl uehead sucker population in the San Juan River resides at any given
time), was by far the highest of any tinme period in which this reach has been
sanpl ed. Wien total CPUE for Reach 6 and the core sanpling area are conbi ned
(RM 180. 0-53.0) bl uehead sucker total CPUE is significantly higher in 1999
than in all previous years when this entire area was sanpled on the sane trip.
Thus, it woul d appear that reoperation of flows from Navaj o Reservoir has been
a boon to the San Juan River bluehead sucker popul ation

Rare Native Fi shes

Col or ado Pi keni nnow

Col l ections of wild adult Col orado pi kem nnow continue to be few and far
between. Unfortunately, radio contact was lost with the |arge fenal e bei ng
tracked in 1999 before spawni ng season began. However, the fact that |arge
adult Col orado pi kem nnow continue to persist in the San Juan River is, in
itsel f, encouraging.

The 49 adult Col orado pi kem nnow stocked in the San Juan River in
Sept enber 1997 were in poor physical condition when they were stocked. Based
on very low recapture rates, abnornmal behaviors observed during radio
telemetry efforts (pers. obs.), and the high incidence of recovering | oose
radio tags (usually on land with no associ ated carcass), it appears likely
that the survival rate of these fish was very | ow

St ocked juvenil e Col orado pi kem nnow continue to be recaptured. However,
nunbers of these fish recaptured on any given sanpling trip are highly
variable. It is evident that at |least small nunbers (relative to tota
nunbers stocked) of stocked Col orado pi kem nnow continue to persist and grow
in the San Juan River. The recapture of two PIT-tagged individuals for the
second tinme since stocking (i.e., denonstrating |ong-term survival) and
several individuals > 300 mm TL (Table 7) is encouraging. As these fish
beconme | arger juveniles and small adults, there likely will cone a tinme when
they are difficult to collect due to the habitats they utilize. This is the
case in other Upper Colorado R ver Basin rivers where Col orado pi kenm nnow
bet ween 200 and 500 nm TL are not as easily collected as are snall juvenile or
| arge adult fish (pers. obs.).

The Col orado pi keni nnow that was recaptured with the channel catfish
lodged in its throat represents the first tine this phenonenon has been
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docunented in the San Juan River. This incident may have inplications for
trying to assess stocking success. This phenonenon appears to be rare in the
wi | d, but how many stocked juvenile Col orado pi kem nnow i ngest young channe
catfish and die before they are ever collected? Oher research has indicated
that |arge adult Col orado pi kem nnow with average predator-prey length ratios
of 5.8:1, 4.23:1 (Pinental et al. 1985), and 4.6:1 (MAda 1983) can expe

i ngested channel catfish with some degree of success. The Col orado pi kem nnow
collected fromthe San Juan River in Cctober 1999 had a predator-prey |ength
ratio of only 3.12:1 (346 mm TL vs. 111 mm TL). G ven the size of the of the
wi dest part of the channel catfish's pectoral girdle with spines extended
conpared to the gape size of the Col orado pi kem nnow, there was no possible
way the pikem nnow could open its nouth wi de enough to expel its once-intended
prey. This particular Col orado pi kem nnow woul d |ikely have starved to death
or suffocated before the catfish in its nmouth died and disintegrated. This
suggests that as predator-prey length ratio decreases, it beconmes nore
difficult for Col orado pi kem nnow to expel channel catfish fromtheir ora
cavities once they attenpt to consune them There appears to be a w ndow of
ti me when young Col orado pi kem nnow are particularly susceptible to
potentially fatal encounters with young channel catfish. Even if this is a
rare phenonenon, in the San Juan River where Col orado pi kem nnow are rare and
channel catfish ubiquitous, the |loss of even a single Col orado pi kem nnow to
choki ng di m ni shes recovery potential for this species.

Razor back Sucker

St ocked razorback sucker continue to persist in the San Juan River.
Unfortunately, due to difficulties in obtaining and rearing enough razorback
sucker for stocking, many fewer razorback sucker have been stocked than were
originally planned (Ryden 1997, 2000b). However, the few razorback sucker
t hat have been stocked continue to grow and have begun to spawn. Larval
razor back sucker were collected in both 1998 and 1999 (S. Pl atani a pers.
comm ) and suspected spawni ng aggregati ons of razorback sucker were identified
near Aneth, UT (at RM 100.2) in both May 1997 and April 1999 (Ryden 2000c).

Roundt ail Chub

Roundt ail chub continue to be very rare in San Juan River fish
collections. The individual collected at RM 25.0 was one of only six
roundtail chub to be collected downstream of RM 50.0 since 1991 (Ryden 2000a)
and by far the largest collected in the |lower 50 RMof the San Juan River.
One roundtail chub collected on a razorback sucker nonitoring trip on 5 May
1998 (Table 9; Ryden 2000a) represents only the second tine an individua
roundtail chub has been recaptured during 1991-1999 studies. There appears to
be no persistent roundtail chub population in the nmai nstem San Juan River, as
m ght be docunented by recaptures of tagged fish or popul ation I ength-
frequencies indicating recruitnent. Only a very few, scattered adult fish
appear to be resident in the mainstem San Juan River.
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Common Nonnati ve Fi shes

Channel Catfish

Total CPUE for channel catfish continues to vary widely fromyear to year
and reach to reach. Analysis done on 1991-1997 channel catfish total CPUE
showed no negative correl ati ons associated with reoperation flows from Navaj o
Reservoir (Buntjer 1999). Yet total CPUE of channel catfish in the | ast
several years, especially 1999, show two clear trends. First, CPUE for |arge
channel catfish (i.e., > 500 mm TL) has dropped noticeably, especially in
Reach 6. Second, total CPUE of channel catfish has increased. The npst
| ogi cal explanation for these observed shifts in channel catfish popul ations
i s mechani cal renmoval efforts. Since electrofishing tends to be sonewhat size
sel ective for larger fishes, it would nmake sense that |arger channel catfish
woul d be nore dramatically effected by nechani cal renoval efforts based around
el ectrofishing. The renoval of these larger size class fish would nake nore
resources available for smaller channel catfish (i.e., |less conpetition).
Survival of smaller size-classes of channel catfish nmay al so increase due to
reduced intraspecific predation by |larger nmenbers of their own species. Wile
the reduction in nunbers of |arge channel catfish bodes well for native fishes
by reducing the predation potential, the increase in snmall channel catfish
poses a unique threat to subadult Col orado pi kem nnow, as has al ready been
di scussed. In addition, higher nunbers of small size-class channel catfish
may al so cause increased conpetition for food and other resources with certain
native species (specifically flannel nouth sucker and roundtail chub).

Common Carp

Common carp total CPUE in 1998 and 1999, while |less than that observed
from 1996-1997, was still greater than that observed from 1993-1994. It could
be that these differences in nunbers are part of a naturally fluctuating
cycle. Like channel catfish, comon carp total CPUE showed no negative
correlation related to reoperation flows from Navaj o Reservoir between 1991
and 1997 (Buntjer 1999). However, unlike channel catfish, comon carp do not
appear to be denonstrating any identifiable trends in total CPUE related to
nmechani cal renoval efforts. Since common carp grow and mature to adul t hood
faster than channel catfish, it could be that this species is able to quickly
overconme any adverse effects caused by nmechani cal renoval efforts.
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Figure A-1. Frontal view of a Col orado pi kem nnow with a channel catfish
| odged firmy in its nouth.
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Figure A-2.

Anot her view of the channel catfish |odged in the Col orado
pi kemi nnow s nouth. Note the extrenely distended right eye of

t he Col orado pi kem nnow and the dark band on the cauda

peduncl e

of the channel catfish where the flesh has been worn away by the

nout h of the pikem nnow.
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