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EXECUTI VE SUMVARY

Long termnonitoring of the sub-adult and adult |arge-bodied fish
conmunity (called “adult nonitoring” for short) in the San Juan River began in
1999. This nmonitoring study annually sanples RM 180.0-2.9 between md-

Sept enber and M d-Cctober via raft-borne electrofishing. Calendar year 2002
was the fourth year that data was collected under the |long-term nonitoring
program The long-term nonitoring programwas based on the main channel adult
fish community nonitoring study which preceded it (i.e., 1991-1997). The
sanmpling protocols for long-termmnonitoring were designed to allow for data
conpari sons between these two studies.

In 2002, adult monitoring took place between 20 Septenber and 7 Cctober
Total effort of was 92.17 hours of electrofishing and sanpl ed covered RM 180.0
to RM0.0. A total of 10,394 individual fish were collected during fall 2002
adult monitoring. The nean daily flow (measured at the Shiprock USGS gage)
during sanpling was 458 CFS, the |owest nmean flow at which riverw de |ong-term
noni toring has taken place. A late sumer rainstorm, which peaked above
8,000 CFS on 12 Septenber 2002, may have had a major inpact on the San Juan
Ri ver fish conmunity, especially nonnative fishes, shortly before the fal
adult nonitoring trip occurred.

Three Col orado pi kem nnow were collected during fall 2002 adult
nmonitoring. All three of these were fish that had originally been stocked as
adults in April 2001 at RM 180.2. Al three recaptures occurred upstream of
t he Hogback Diversion. No w ld Col orado pi kem nnow were collected in 2002.
Col orado pi kem nnow CPUE in the San Juan River continues to be low (< 0.1
fish/hr of electrofishing), despite over a mllion fish having been stocked
since 1996.

Twenty-three razorback sucker were collected during fall 2002 adult
nonitoring. All 23 were stocked fish. Collections ranged fromRM 158.0-14.0
and included 21 adults and two sub-adults. No wild razorback sucker were
collected in 2002. Riverw de, razorback sucker CPUE rose markedly between
2001 (0.1 fish/hr of electrofishing) and 2002 (0.25 fish/hr of
el ectrofishing). Recapture rates for stocked razorback sucker continue to be
much hi gher than those for Col orado pi kem nnow, especially when considering
the difference in total nunbers of fish stocked (i.e., only 6,975 razorback
sucker have been stocked since 1994).

One roundtail chub was collected during fall 2002 adult nonitoring. This
was a wild adult. It was collected between RM 161. 0 and RM 160. 0. Roundt ai
chub continue to be extrenely rare in adult nmonitoring collections. The few
roundtail chub that are collected in the San Juan River are |likely transient
nmenbers of the fish comunity that enter the river fromone of its upstream
tributaries that have resident roundtail chub popul ations.

Fl annel nout h sucker continues to be the species that is nost conmonly-
collected during fall adult nonitoring trips. During fall 2002 adult
noni toring, flannel nouth sucker accounted for 48.2% (n = 5,011 individuals) of
all fish collected in 2002. The strong cohort of flannel mouth sucker that
were spawned in 2000 have now reached the sub-adult |ife-stage and shoul d
recruit into the adult population within the next couple of years.

Bl uehead sucker were the second nobst-conmonly coll ected species during
fall 2002 adult nonitoring. Bluehead sucker accounted for 25.3% (n = 2,634
i ndi viduals) of all fish collected in 2002. The bl uehead sucker popul ation
within our study area is largely centered in Reach 6 and the | arge-scale
fluctuations in juvenile, adult, and total CPUE observed in Reach 6 since 1996
are likely an artifact of the Reach 6 popul ati on being heavily influenced
(i.e., viainmgration and enigration) by upstreamriver reaches (i.e., Reach



7 and the Animas River). Over the last three years, juvenile bluehead sucker
have beconme the dominant life-stage in riverw de collections, usually
out nunbering adult fish by about two to one. Like flannel mouth sucker, the
strong cohort of bluehead sucker that were spawned in 2000 have now reached
the sub-adult life-stage and should recruit into the adult population within
t he next couple of years.

Channel catfish were the third nost-commonly coll ected species during
fall 2002 adult nonitoring. Channel catfish accounted for 15.2% (n = 1,581
i ndividual s) of all fish collected in 2002. Channel catfish CPUE (juvenile,
adult, and total CPUE) dropped in every single river reach between 2001 and
2002. The cause for this blanket decline is unknown. However, | feel that it
is a conbination of the effects of expanded nonnative fish renoval efforts in
2002 (in Reaches 5, 2, and 1) and the |l ate sumer storm spi ke in Septenber
2002.

Common carp were the fourth nost commonl y-col |l ected species during fal
2002 adult monitoring. Conmon carp accounted for 8.1% (n = 844 individual s)
of all fish collected in 2002. Comon carp total CPUE declined in five of six
river reaches (and common carp adult CPUE declined in all six river reaches)
bet ween 2001 and 2002. As with channel catfish, the cause for these declines
is unknown, but again it is likely a conbination of the effects of expanded
nonnative fish removal efforts in 2002 and the Septenber 2002 storm spike.

Largenout h bass were very rare in fall 2002 adult nonitoring collections.
Only seven | argenouth bass were collected in 2002, all in upstreamreaches of
the study area. These fish are likely entering the San Juan River from
upstream sources. No striped bass or walleye were collected during fall 2002
adult nonitoring.
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| NTRODUCTI ON

Research perforned between 1991 and 1997 led to the initiation of severa
maj or nmanagenent actions by the San Juan River Recovery |Inplenmentation Program
(SJRIP) that are intended to have long-term positive inpacts on the native
fish community. These included the devel opment of flow recomendations for
t he reoperati on of Navajo Reservoir, the initiation of a mechanical renoval
program for nonnative fishes, nodification or renoval of several instream
wat er diversion structures, and augnentation efforts for both endangered fish
speci es — Col orado pi kem nnow and razorback sucker. To assess the effects of
t hese managenent actions over the duration of the SIRIP, a long-term
noni toring program (Propst et al. 2000) was initiated. Standardized data
col l ection under long-termnmonitoring plan guidelines began in 1999 and wil |
continue until the termination of the SIRIP.

One conmponent of the long-termonitoring program the “sub-adult and
adult large-bodied fish nmonitoring,” is the primary responsibility of the US.
Fish and Wldlife Service's (USFW5) Col orado Ri ver Fishery Project (CRFP)
office in Grand Junction, CO  Nunerous other state and federal agencies
suppl i ed manpower, equi pnent, and | ogistical support for these sanpling
efforts.

The objectives of the sub-adult and adult |arge-bodied fish comunity
nonitoring (referred to hereafter as “adult nonitoring”) are as follows:

1) Monitor the San Juan River’s main channel fish community, specifically
the | arge-bodied fish species, to identify shifts in fish comunity
structure, species abundance and distribution, and | ength/weight
frequenci es that are occurring correspondi ng to nanagenent actions that
are being inplenented by the San Juan River Recovery |nplenentation
Program These i ncl ude:

a) reoperation of Navajo Reservoir

b) nechani cal renoval of nonnative fishes

c) nodification or renmoval of instreamwater diversion structures

d) augnentation efforts for both federally-listed endangered fish
speci es — Col orado pi kem nnow and razorback sucker

2) Moni t or popul ation trends (e.g., distribution and abundance, habitat
use, spawning and staging areas, growth rates, recruitnment) of the rare
San Juan River fish species -- Col orado pi kem nnow, razorback sucker
and roundtail chub.

The study area for adult nonitoring begins at the Aninas R ver confluence
(river mle {RM 180.0) and continues downstreamto Clay H lls boat Ianding

(RM 2.9) just upstream of Lake Powell. This study area enconpasses six of the
ei ght maj or geonorphic reaches identified (by Bliesner and Lamarra 2000) in
the San Juan River between Navajo Reservoir and Lake Powell. The six

geonor phi ¢ reaches in our study area are: Reach 6 (RM 180.0-155.0); Reach 5
(RM 155.0-131.0); Reach 4 (RM 131.0-106.0); Reach 3 (RM 106.0-68.0); Reach 2
(RM 68.0-17.0); and Reach 1 (RM 17.0-0.0). Although our study area actually
ends 2.9 RMshort of the end of Reach 1, it is assuned herein that the data
collected fromRM 17.0-2.9 are representative of the entirety of Reach 1.



VETHODS

Sanpl i ng conducted in 2002 foll owed the protocols for [ong-term
nonitoring set forth in Propst et al. (2000). The entire study area was
sanpl ed between m d- Septenber and the end of Cctober. Electrofishing was
performed in a continuous downstreamdirection fromput-in to take-out. One
el ectrofishing raft sanpled 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 made to net all fishes
stunned by the el ectrofishing equi pnent. Electrofishing was done in one-RM
increnents, with two of every three RM being sanpled. At the end of each
sanpled RM all fish were identified and enunerated by species and |ife stage.
At the end of every fourth sanpled RM (known as a designated nile, or “DM for
short), all fish were weighed (+ 5 grans {g}) and neasured (+ 1 nmtota
length {TL} and standard length {SL}). Al nonnative fishes were then renoved
fromthe river. Al common native fishes were returned alive to the river.
Rare native fishes (Col orado pi kem nnow, razorback sucker, and roundtail chub)
wer e wei ghed, neasured, had distinguishing characteristics noted (e.g., sex,
external parasites), and were scanned for PIT tags. |If no PIT tag was found,
one was inplanted before the fish was returned to the river. Sanpling effort
was recorded as elapsed tine (in seconds) fished by each raft in each sanpled
RM

The descriptions of the analyses that follow apply only to the four nost
conmon | arge-bodi ed fish species collected during adult nonitoring trips.
These species are flannel nouth sucker (Catostonus |atipinnis), bluehead sucker
(Cat ost onmus di scobol us), channel catfish (lctalurus punctatus), and conmon
carp (Cyprinus carpio). These are the only four fish species present in the
San Juan River in |arge enough nunbers to yield sufficient sanple sizes (via
el ectrofishing) fromwhich statistically valid conclusions can be drawn on an
annual basi s.

El ectrofi shing data were pooled for all rafts to obtain total catch
nunbers for each sanpling trip. Nunmbers of fish (juvenile and adult life
stages) collected by all rafts were conbined to obtain total catch for each
species. Numbers of fish collected for each species were then divided by the
nunber of seconds (converted to hours) fished by all rafts conbined to obtain
“riverwi de” (i.e., Reaches 6-1 {RM 180.0-0.0} conbined) catch per unit effort
(CPUE) values for juvenile and adult life stages and for all life stages
conbined (i.e., juvenile + adult; referred to hereafter as “total” CPUE)

CPUE val ues for each of the four nbst comon species collected was then
partitioned by whol e geonorphic reach and conpared to 1991-1998 el ectrofi shing
data to evaluate |ong-termtrends.

Length data obtained fromfish neasured at DMs were used to exani ne
changes in mean TL for all life stages of a species in a reach, conbined. As
with CPUE data, nean TL data were conpared to 1991-1998 data to eval uate | ong-
termtrends. TL data were also used to develop riverw de | ength frequency
hi stograns for the for nobst comopn species from 1996-2002.

A few notes of explanation about 1991-1998 data sets are warranted here.
Adult monitoring studies performed from 1991-1998 fol |l owed protocols (detailed
in Ryden 2000a) very simlar to those in Propst et al. (2000). The only two
di fferences between these two sets of sanpling protocols were: 1) from 1991-
1998, el ectrofishing was done every RM (instead of two out of every three RV;
and 2) DMs were done every fifth sanpled RM (instead of every fourth sanpl ed
RM). However, from 1991-1998 adult nonitoring studies did not always sanple
the entirety of the study area (Reaches 6-1) contiguously in a given year. It
was only from 1996 on that the entirety of the study area was sanpl ed during
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simlar time-frames (i.e., late-sumer through |ate-Cctober) and fl ow
conditions to allow for valid riverw de conparisons of data sets between
years. Data collected prior to 1996 were only included in conparative

anal yses for this report if data were available froman entire geonorphic
reach. Therefore, appropriate conparative data sets were avail able for Reach
6 from 1996- 1998, for Reaches 5-3 from 1991-1998, and for Reaches 2-1 from
1993 and 1995-1998.

Additionally, it was not until 1994 that fish species collected in non-DM
sanmpl es were characterized by Iife stage (i.e., juvenile or adult). Before
1994, fishes collected in non-DM sanples were enunerated only by the total
nunbers coll ected per species. Therefore, juvenile and adult CPUE conpari sons
can only be nade from 1994 on, while CPUE conparisons for all life stages
conbined (i.e., total CPUE) can be made for all years in which data are
avai l abl e for a given geonorphic reach, since total CPUE is based on data from
all fish of a given species, regardless of age, collected in an el ectrofishing
sanple. Therefore, in this report, no juvenile or adult CPUE data are
presented for Reaches 5-3 from 1991-1993 or for Reaches 2 or 1 in 1993, but
total CPUE data are presented for these reaches in these years.

RESULTS

Mean river flows (as determ ned fromthe Shiprock USGS gage #09368000)
during the 2002 adult nonitoring trip were lower than in any previous year
during which riverw de sanpling was conducted (Table 1). |In fact nean river
flows during the 2002 adult nmonitoring trip (458 CFS) were only 21.0% of those
encountered during the 1999 adult nmonitoring trip (2,177 CFS; Table 1). The
| ow mean river flows during the 2002 adult nonitoring trip were an artifact of
a very poor snowpack | evel during the previous winter, which resulted in a | ow
overal |l river discharge throughout 2002.

Ei ghteen different fish species and hybrid forms were collected fromthe
San Juan River during the 2002 adult nonitoring trip (Table 2). This included
six native species and one native sucker X native sucker hybrid, as well as
ten nonnative species and one native X nonnative sucker hybrid (Tables 2 and
3). Flannel nouth sucker was the nbst commonly-collected species (n = 5,011
i ndividuals), followed in descending order by bl uehead sucker (n = 2,634),
channel catfish (n = 1,581), and common carp (n = 844; Table 3). These four
speci es accounted for 96.9% of the total catch during the 2002 adult
monitoring trip. The other 12 species (and two hybrids) contributed only 324
i ndividuals, or 3.1% to the total catch in 2002 (Table 3).

Native fishes accounted for 7,875 specinens or 75.76% of the total catch
in 2002 (n = 217 individual electrofishing collections riverwide). Nonnative
fishes accounted for 2,519 specinens or 24.24% of the total catch in 2002 (n =
217 individual electrofishing collections riverwide). The overall native to
nonnative fish ratio riverwide was 3.13:1 in 2002 (Figure 1). This is the
hi ghest riverw de native:nonnative fish ratio observed in the |ast seven years
(Figure 1).

Endangered fishes continue to be very rare during adult nonitoring
collections. |In 2002, only 23 razorback sucker, three Col orado pi kem nnow,
and one roundtail chub were collected during adult nonitoring (Table 3).



Tabl e 1.

Sunmary of dates,

river

during riverw de sub-adult and adult

nonitoring (i.e.,
New Mexi co,

“adul t
Col or ado,

nmles (RM sanpl ed,

and nean river flows

| ar ge-bodi ed fish commnity
nonitoring”) trips in the San Juan River,
and U ah, 1996-2002.

Mean Trip Flow At
The Shi prock, New
Mexi co USGS Gage

Begi nni ng Date Endi ng Date River Mles (#09368000) in
O Sanpling O Sampling Sanpl ed CFS and (cubic
nmet er s/ second)
1,531 CFS
17 June 1996 25 Cct ober 1996 RM 180. 0- 2. (43.3 n¥/ sec)
1, 753 CFS
11 August 1997 9 Cct ober 1997 RM 180. 0- 2. (49. 6 n¥/ sec)
767 CFS
10 August 1998 7 Cctober 1998 RM 180. 0- 2. (21.7 n¥/ sec)
2,177 CFS
20 Septenber 1999 7 COctober 1999 RM 180. 0- 2. (61.6 n¥/ sec)
657 CFS
18 Sept enber 2000 10 Cctober 2000 RM 180. 0- 2. (18.6 n¥/ sec)
611 CFS
25 Sept enber 2001 19 Cctober 2001 RM 180. 0- 2. (17.3 n¥/ sec)
458 CFS
20 Sept ember 2002 7 Cctober 2002 RM 180. 0- 2. (12.9 n¥/ sec)




Table 2. Scientific and comon names, status, and dat abase codes for

fish

species collected fromthe San Juan Ri ver during the 2002 adul t

nonitoring trip (follow ng Robins et al

1991, Nel son et al

19982, and the California Acadeny of Sciences Catal og of Fishes

website).
SCI ENTI FI C NAME COVVON NANVE STATUS CODE
Class Actinopterygii
Order Cypriniformes
Fam |y Cat ost om dae- suckers
Cat ost onus comer soni whi te sucker i ntroduced Cat com
Cat ost onus di scobol us bl uehead sucker native Catdis
Catostonus latipinnis fl annel mout h sucker native Cat | at
C.commersoni X C. di scobolus hybrid i ntroduced conXdi s
C latipinnis X C discobolus hybrid native | at Xdi s
Xyrauchen t exanus razor back sucker native Xyrt ex
Fami |y Cyprini dae-carps and ni nnows
Cyprinella lutrensis red shiner i ntroduced Cypl ut
Cyprinus carpio conmon carp i ntroduced Cypcar
G la robusta roundtail chub native G lrob
Pi nephal es pronel as fat head m nnow i ntroduced Pi npro
Pt ychochei l us | uci us Col orado pi kem nnow* native Pt yl uc
Rhi ni cht hys oscul us speckl ed dace native Rhi osc
Order Percifornes
Fami |y Centrarchi dae-sunfi shes
Lepom s cyanel | us green sunfish i ntroduced Lepcya
M cropt erus sal noi des | ar genout h bass i ntroduced M csa
Order Sal noni f or mes
Fami |y Sal noni dae-trouts
Oncor hynchus nyki ss rai nbow trout i ntroduced Oncnyk
Salnp trutta brown trout i ntroduced Saltru
Order Siluriformes
Fami |y Ictal uridae-bull head catfishes
Anei urus nel as bl ack bul | head i ntroduced Amene
| ctal urus punctatus channel catfish i ntroduced | ct pun




Tabl e 3. Total nunber of fish collected during the 2002 adult nonitoring

trip.
Tot al Frequency
nurmber of Per cent of

Species (Status)®? speci mens of total Rank occurrence
fl annel nout h sucker (N 5,011 48. 2 1 210
bl uehead sucker (N) 2,634 25.3 2 201
channel catfish(l) 1,581 15.2 3 191
conmon carp(l) 844 8.1 4 182
speckl ed dace(N) 176 1.7 5 82
red shiner(lI) 48 0.5 6 33
bl uehead sucker X

fl annel nout h sucker (H, N) 27 0.3 7 20
brown trout (1) 23 0.2 8 16
razor back sucker (N 23 0.2 8 17
| argenout h bass(1) 7 ---b 9 6
fathead m nnow(1) 4 --- 10 3
bl ack bul | head(1) 4 --- 10 4
white sucker (1) 4 —- 10 3
Col or ado pi kem nnow( N) 3 --- 11 2
whi te sucker X

bl uehead sucker(H, 1) 2 --- 12 2
green sunfish(l) 1 --- 13 1
rai nbow trout (1) 1 --- 13 1
roundtail chub(N) 1 --- 13 1
GRAND TOTAL 10, 394 2002 col l ections = 217
2002 Native Fishes 7,875 (75.76% of total catch)
2002 I ntroduced Fi shes 2,519 (24.24% of total catch)

2002 Native: |l ntroduced Fishes Ratio = 3.13:1

a: (N) = Native species; () = Introduced species; (H
species, considered to be a native fish; (H1)
speci es, considered to be an introduced fish

N) A hybrid of two
A hyb

hybrid of two

b: less than 0. 1%
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Figure 1. The bars represent the percent of the total catch accounted for by
native fishes (white bars) versus nonnative fishes (shaded bars),
riverwide (RM 180.0-0.0), on adult nmonitoring trips, 1996-2002.
The line represents the ratio of native to nonnative fishes (N 1)
collected on the sane trips.



Rare Native Fi shes

Col or ado Pi keni nnow

Fish Stocked As Part O An Augnentation Effort

A total of 210,418 age-0 Col orado pi kem nnow were stocked into the San
Juan River on 24 Cctober 2002. Roughly half of these fish were stocked at the
Farm ngton stocking site (RM 180.2), while the other half were stocked
i medi at el y downstream of Hogback Diversion (RM 158.6; Table 4). The nean
size of stocked Col orado pi kem nnow in 2002 was 51 mm TL (range = 32-127 mm
TL; Table 4). The 210,418 age-0 fish stocked in 2002 were the first of eight
consecutive years’' stockings to take place under the auspices of the new
Col orado pi kem nnow augnentati on plan (Ryden 2003a). These fish were progeny
of the “1981 Broodstock” being held at Dexter National Fish Hatchery. None of
these fish were PIT-tagged or otherw se individually-narked before rel ease.

Tabl e 4. St ocki ngs of Col orado pi kem nnow in the San Juan River, 1996-2002.

Nunber River Mle Mean Tot al Range O Tot al Responsi bl e
Dat e St ocked St ocked At Length (mm Lengt hs (m) Agency?
11/04/ 1996  ~50, 000 148.0 55 25-85 UDWR
11/ 04/ 1996 ~50, 000 52.0 55 25-85 UDVR
08/ 15/ 1997 62,578 148.0 45 35-55 UDVWR
08/ 15/ 1997 54, 300 52.0 45 35-55 UDVR
09/ 23/ 1997 49 180. 2 644 550- 753 USFWS
07/ 02/ 1998 10, 571 148.0 24 18- 28 UDVR
07/ 07/ 1999 ~500, 000 158.6 “Larvae” Not Speci fied UDWR
06/ 11/ 2000 ~105, 000 141.9 “Larvae” Not Specified UDVR
04/ 11/ 2001 148 180. 2 540 442- 641 USFWS
10/ 24/ 2002 ~105, 209 180. 2 51 32-127 USFW5
10/ 24/ 2002 ~105, 209 158.6 51 32-127 USFW\S

2 UDWR = Utah Division of WIldlife Resources - Miab Field Station, Mab
Utah; USFWS = U.S. Fish and WIldlife Service - Colorado River Fishery
Project, Grand Junction, Col orado



2002 Col | ecti ons

There were a total of 39 recapture events with Col orado pi kem nnow duri ng
all 2002 field studies. Al 39 of these collections were nade via raft-
mount ed el ectrofishing. These 39 recaptures all occurred wth Col orado
pi kem nnow t hat had been stocked into the San Juan River since 1996. No wld
Col orado pi kem nnow were col | ected in 2002.

O these 39 recapture events, only three occurred during the fall 2002
adult monitoring trip. These three recaptures all occurred on 11 Cctober
2002. The first occurred at RM166.5 (PIT tag # 7F7B107B59), just downstream
of the PNM Weir on river left. The other two recaptures occurred al nost
si mul taneously al ong opposite river banks at RM163.2 (PIT tag # s 7F7BOE4C63
and 7F7B122152), just downstream of the APS Weir. Two of the three Col orado
pi kem nnow col l ected on the fall 2002 adult nonitoring trip would be collected
again (in late Cctober 2002) during a nonnative fish renoval trip (Table 5).

Thirty-six of the 39 recapture events with Col orado pi kenmi nnow were with
fish that had been stocked as adults in April 2001 (Tables 4 and 5). Since
their stocking, nunerous of these fish have denonstrated an affinity to the
river section between the PNM Wir (RM 166.6) and Hogback Diversion (RM

158.6). In fact out of the 36 collections anong adult Col orado pi keni nnow in
2002, only one took place downstream of Hogback Di version during the spring
razorback sucker nmonitoring trip (Table 5). 1In 2002, a total of 20 different

adul t pi kem nnow were collected, with nine of these fish being collected two
or nore tines during 2002 (Table 5).

The ot her three Col orado pi kem nnow collections in 2002 were with fish
t hat had been stocked between 1996 and 2000 by UDWR (Table 6). These three
fish, all collected in the river downstream of Mexican Hat, included two fish
that were likely stocked in 1996 (539 nmm TL, 507 mm TL) and one fish that was
likely fromthe 2000 stocking (246 nm TL; Tables 4 and 6). These fish were
all collected during nonnative fish renmoval trips.

Popul ati on Tr ends

Col l ections of wild Col orado pi kem nnow continue to be extrenmely rare in
the San Juan River. The last wild Col orado pi kenmi nnow to be collected was an
846 mm TL fenal e that was captured on 25 July 2000 at RM 138.9. This fish had
al so been captured each of the previous two years - at RM 131.5 on 23 March
1999 and at RM 137.6 on 29 Septenber 1998.

Recaptures of stocked Col orado pi kem nnow al so continue to be relatively
rare, especially when conpared to the overall nunber of fish that have been
stocked (i.e., over one mllion) since 1996 (Table 4). However, several adult
Col orado pi kenmi nnow stocked at RM 180.2 in April 2001 have been docunent ed
using the section of river fromPNM Wir to Hogback Diversion (RM 166. 6-158. 6)
up to a year and half after stocking (Table 5). Small nunbers Col orado
pi kem nnow stocked as juveniles or |arvae between 1996 and 2000 continue to be
captured sporadically on adult nonitoring and other sanpling trips (Table 6).

In 1997 and 1998 it appeared that Col orado pi kem nnow t hat had been
stocked since 1996 were beconm ng wel |l -established and woul d successfully
recruit into the adult population, giving it a much-needed and observabl e
boost. CPUE of Col orado pi kem nnow had increased steadily between spring 1997
and fall 1998 to the highest |evel observed for this species since studies
began in 1991 (Figure 2). |In fact 95 individual Col orado pikem nnow were
collected on the fall 1998 adult nonitoring trip -- an unprecedented nunber
(Ryden 2000a). Several of the Col orado pi kem nnow that had originally been
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Table 5. Information on Col orado pi keni nnow that were stocked into the San
Juan River as adult fish and subsequently recaptured during 2002
sanpling efforts. These 20 adult fish were all stocked on 11
April 2001 at RM 180.2 by the U S. Fish and Wlidlife Service. Al
of these fish were inplanted with PIT tags prior to being stocked.
Ti mes Fi sh Days In
Date O Was River Mle Ri ver
PIT Tag Last Capt ur ed Tot al (O Section Si nce
Nurnber Recapt ure In 2002 Lengt h Sex Cccupi ed) @ St ocki ng
7F7D137454 | 02/ 06/ 2002 1 496 nmm | Unknown | 163. 4-159.0 301
7F7B124128 | 02/ 07/ 2002 1 587 mm | Unknown | 166. 6- 163. 4 302
7F7B1BOB31 | 02/ 28/ 2002 1 515 mm | Unknown | 163. 4-159.0 323
7F7B105D64 | 02/28/2002 3 565 mm | Unknown | 166. 6- 163. 4 323
7F7D486622 | 03/ 12/ 2002 1 510 nm | Unknown | 166. 6- 163. 4 335
7F7D11472D | 03/ 13/ 2002 1 635 mm | Unknown | 166. 6- 163. 4 336
7F7D154556 | 03/13/2002 1 558 mm Mal e 163.4-159.0 336
7F7B13071A | 03/13/2002 2 500 mMm Mal e 166. 6- 163. 4 336
7F7D154613 | 03/ 13/ 2002 2 621 mm | Femal e 163. 4-159. 0 336
7F7D506D04 | 04/ 03/ 2002 1 480 mm | Unknown | 163. 4-159.0 357
TF7D477548 | 04/ 03/ 2002 1 554 mm | Unknown | 163. 4-159.0 357
7F7D131841 | 04/ 30/ 2002 1 525 mm | Unknown 129. 4 384
7F7B025D78" | 06/ 11/ 2002 2 526 mm | Unknown | 163.4-159.0 426
7F7D401014 | 06/ 12/ 2002 1 486 mm | Unknown | 166. 6- 163. 4 427
7F7D481D3C | 06/ 12/ 2002 1 564 mm | Unknown | 166. 6- 163. 4 427
7F7D15303F | 06/ 13/ 2002 4 605 nm | Unknown | 166. 6-163. 4 428
7F7BOE4C63 | 10/ 11/ 2002 3 532 mm Mal e 163. 2 548
7F7B122152 | 10/ 22/ 2002 2 521 mm Mal e 166. 6- 163. 4 559
7F7B12420E | 10/ 22/ 2002 3 515 mm | Unknown 163. 3 559
7F7B107B59 | 10/ 23/ 2002 4 618 mMm Mal e 163. 3 560
In the majority of instances, these fish were recaptured by nonnative

fishr

the ri

enpval crews.

ver

These crews,
specific RMs of capture for Col orado pikem nnow.
section that the fish was collected in

for

t he nost

part, did not

ei t her:

report

Rat her they reported
PNM Wi r

to

APS Di version (RM 166.6-163.4) or APS Diversion to the take-out on Buck
Weel er’s property (RM 163. 4-159.0).

This fish died due to handling stress.

-10-




-11-

Table 6. Information on Col orado pi keni nnow that were stocked into the San
Juan River as juvenile fish and subsequently recaptured during
2002 sanpling efforts. These three fish were all stocked as age-0
fish by the UWah Division of Wldlife Resources (UDWR). None of
t he Col orado pi kem nnow st ocked by UDWAR were inplanted with PIT
tags prior to being stocked.
Ti mes Fish
Has Been Days In
Date O Recapt ur ed Ri ver
PIT Tag Last Year Si nce Tot al Ri ver Si nce
Nunber Recapture | Stocked St ocki ng Length | Sex? | Mle St ocki ng
5312122813 | 04/ 16/ 2002 1996 1 539 mm I 45.8 1989
530A454D0E | 04/ 19/ 2002 2000 1 246 mm I 8.5 677
51247F0B49 | 06/ 12/ 2002 1996 2b 507 mm M 21. 4 2046
a: | = indetermnate, M= nale
b: This fish was first recaptured on 10/01/1999 at RM 86.0. At that tine,
its TL = 346 mm
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COLORADO PIKEMINNOW
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1996-2002 COMPARISON
USFWS-CRFP SAMPLING ONLY

NOTE:
SPRING SAMPLING = RM 158.6-76.4
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Col orado pi kenmi nnow catch per unit effort (CPUE) on fall adult nonitoring trips and spring
razor back sucker monitoring trips, 1996-2002. This graph includes all Col orado pi kem nnow
col l ected by USFW5- CRFP during these trips, including both captures of wild fish and recaptures
of stocked fish (juveniles and adults).
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stocked in 1996 at an average size of 55 mm TL (Table 4) had reached sizes as
large as 367 mm TL by fall 1998 (Ryden 2000b). Then, after the fall 1998
adult monitoring trip, these fish essentially di sappeared fromcollections
(Figure 2; Ryden 200l1a). The reason for this sudden, nmarked drop-off is
unknown. Since the fall 1999 adult nonitoring trip, CPUE for Col orado

pi kem nnow (both wild and stocked) has remained low. It is hoped that with

t he renewed stocking of age-0 Col orado pi kem nnow whi ch began in Cct ober 2002,
this CPUE trend will once again begin to rise as it did in 1997 and 1998.
However, only time will tell.

Razor back Sucker

Fish Stocked As Part O An Augnentation Effort

Bet ween March 1994 and Novenber 2002, a total of 6,975 razorback sucker
were stocked into the San Juan River (Table 7). Al of the 6,975 fish were
i ndividual ly-inplanted with PIT tags before being released into the wld.

That total includes 139 razorback that were stocked into the San Juan in
three separate stockings in 2002. The first of these three stockings occurred
on 11 April, when 13 razorback sucker that were being reared by students at
I gnaci o H gh School as part of the Upper Col orado River Basin's |&E program
were stocked into the San Juan River at RM178.2 (Table 7). The nmean TL of
these 13 fish was 137 nm (range = 110-170 nm TL).

The second stocking in 2002 consisted of 101 fish stocked on 22 Apri
(Table 7). These 101 fish had been reared by UDWR in the golf course ponds at
Page, AZ. These fish were stocked into the San Juan at RM 158.6 (i.e.

i medi atel y downstream of the Hogback Diversion). The nean TL of these 101
fish was 334 mm (range = 240-470 nmm TL).

The | ast stocking of razorback sucker in 2002 occurred during the week of
6 Novermber. During that week, fish harvested fromthree grow out ponds (East
Avocet, West Avocet, and H dden ponds) were stocked at RM 158.6 (Table 7).
Unfortunately, very cold weather conditions and subsequent pond water
tenperatures hindered the efficiency of the passive fyke-netting efforts in
t he grow out ponds during this week and only 25 individuals were harvested and
stocked. The nean TL of these 25 fish was 351 mm (range = 295-456 nmm TL).

2002 Col | ecti ons

No wild razorback sucker were collected in 2002. However, a total of 62
i ndi vi dual stocked razorback sucker were recaptured, with one of these fish
being collected twi ce during 2002 (Tables 8 and 9). Thus, there were a tota
of 63 recapture events with razorback sucker during the 2002 field season
(Tables 8 and 9). Al 63 of these collections were nade via raft-nounted
el ectrofishing. O the 63 recaptures, 23 occurred during the fall 2002 adult
monitoring trip (Table 8). Recaptures of razorback sucker collected during
all studies in 2002 ranged fromRM 164.0 to 7.3, while those collected during
the fall 2002 adult nmonitoring trip ranged fromRM 158.0 to 14.0 (Tables 8 and
9).

Al 63 recaptures occurred with razorback sucker that had been stocked
into the San Juan River since 1994. O the 63 recaptures, four were with fish
originally stocked in 1994, two were with fish originally stocked in 1995, two
were with fish originally stocked in 1997, six were with fish originally
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Tabl e 7. St ocki ngs of razorback sucker in the San Juan River, 1994-2002.

Nunber River Mles Mean Tot al Range O Tot al Responsi bl e
Dat e St ocked St ocked At? Length (mm Lengths (m) Agency®
03/ 30/ 1994 15 136. 6- 79. 277 239- 316 USFW\5
10/ 27/ 1994 16 136. 6- 79. 403 384-435 USFW5
11/ 17/ 1994 478 158. 6- 79. 190 100- 374 USFW5
11/ 18/ 1994 178 158. 6- 79. 400 330- 446 USFW6
08/ 08/ 1995 65 0.0 405 348-431 UDWR®
08/ 15/ 1995 65 0.0 409 369- 437 UDWR
09/ 27/ 1995 16 158. 6 424 397- 482 USFW\5
10/ 03/ 1996 237 158. 6 335 204- 434 USFW5
09/ 03/ 1997 1027 158. 6 193 Not Specified USFW6
09/ 17/ 1997 227 158. 6 229 Not Specified USFW\5
09/ 19/ 1997 1631 158. 6 185 104- 412 USFW5
04/ 22/ 1998 57 158. 6 420 380- 460 UDVR
05/ 28/ 1998 67 158. 6 417 341-470 UDWR
10/ 15/ 1998 1155 158. 6 232 185- 315 USFW5
08/ 03/ 1999 Unknown 170.8 Unknown Unknown — ----- d
10/ 20/ 2000 1044 158. 6 214 111-523 USFW5
11/ 01/ 2001 688 158. 6 410 288- 560 USFW6
04/ 11/ 2002 13 178. 2 137 110- 170 CDOW
04/ 22/ 2002 101 158. 6 334 240- 470 UDWR
11/ 06/ 2002 25 158. 6 351 295- 456 USFWB
2 In 1994, fish were stocked at one of four stocking sites (RM 158.6
136.6, 117.5, or 79.6). \When groups of fish were stocked at nmultiple
sites, they were stocked in roughly equal nunbers at each site (i.e.

03/ 30/ 1994 each of the three stocking sites got five of the 15 fish

st ocked).

CDOW = Col orado Division of Wldlife - Information and Educati on
Program Grand Junction, Colorado; UDWR = Uah Division of Wlidlife
Resources - Wahweap Warmwat er Fish Hatchery, Big Water, Utah; USFWS =
US. Fish and Wildlife Service - Colorado River Fishery Project, G and
Junction, Col orado

These fish were stocked in Lake Powell at Piute Farms (RM 0.0). They
are |isted here because three of them have been recaptured in the San
Juan River (one at RM 58.0 on 05/21/1996; one at RM 1.1 on 10/ 05/1999;
and, one at RM 71.1 on 09/28/2001).

This was an unintentional stocking that occurred when heavy rains caused
the earthen damon a grow out pond near o Anmarillo, NMto wash out.
The pond conpl etely drai ned washi ng an unknown nunber of fish down o
Wash to its confluence with the San Juan River (RM 170.8). Twel ve of
these fish were recaptured between 09/21/ 2000 and 02/07/2002.
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Tabl e 8. Razorback sucker collected fromthe San Juan River on the fal
2002 adult monitoring trip (n = 23).

Days In
Tot al Capture Ri ver
Date O PIT Tag Radi o | Length | Wi ght Sex? Ri ver Si nce

Capture Nunber Fr eq. (m) (grans) Mle St ocki ng
09/ 21/ 2002 1F43647A40 761 463 1160 M 106.0 2864
09/ 21/ 2002 423E640D30 800 428 700 F 100.0 326
09/ 21/ 2002 1F75165303 976 483 1200 F 98.9 2551
09/ 21/ 2002 1F743A347F 091 574 2150 F 97.8 2864
09/ 24/ 2002 7TF7B106C67 NONE 468 1200 M 64.7 1580
09/ 25/ 2002 5229167B23 NONE 415 775 [ 58. 2 156
09/ 25/ 2002 531A7FOD1A NONE 420 650 M 47.0 706

09/ 28/ 2002 423D082F39 NONE 530 1300 F 17.0 Unknown®
09/ 28/ 2002 423E5D7247 NONE 497 1150 I 14.0 332
10/ 07/ 2002 423E7EADL5 NONE 435 1150 M 158.0 341
10/ 07/ 2002 4240181B0C NONE 435 1050 [ 158.0 341
10/ 07/ 2002 423E66702C NONE 445 1250 I 158. 0 340
10/ 07/ 2002 4242335143 NONE 442 ----¢ I 158.0 342
10/ 07/ 2002 423F083F30 NONE 440 900 M 158.0 341
10/ 07/ 2002 5325750920 NONE 455 1500 [ 156.0 719
10/ 07/ 2002 53257F7548 NONE 430 750 M 156.0 719
10/ 07/ 2002 52296F6261 NONE 367 590 I 156.0 168
10/ 07/ 2002 424217215C NONE 481 1600 M 156.0 341
10/ 07/ 2002 522A505F23 NONE 337 500 [ 155.0 168
10/ 07/ 2002 423E78141C NONE 435 940 I 155.0 342
10/ 07/ 2002 423F5C3543 NONE 425 900 I 152.0 342
10/ 08/ 2002 4240191570 721 420 925 [ 143.0 342
10/ 09/ 2002 416D4F3B55 NONE 468 1080 M 128.0 1846

| = indeterminate; M= male; F = female

This fish did not have a detectable PIT tag at the tine of recapture,

t herefore the nunber of days it had been in the river since stocking
could not be determined. A PIT tag was inplanted in this fish before it
was rel eased back into the river.

Thi s val ue was not obtai ned due to equi pnent failure
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Tabl e 9. Razor back sucker collected fromthe San Juan River during sanpling

efforts for other studies in 2002.
Days In
Tot al Capture Ri ver
Date O PIT Tag Radi o | Length | Wi ght Sex? Ri ver Si nce
Capture Nunber Fr eq. (m) (grans) Mle St ocki ng
Captures by USFWS-Grand Junction in 2002 (n = 7):
04/ 29/ 2002 42421EACIA NONE 384 700 [ 140.0 180
04/ 30/ 2002 423F7B6136 NONE 406 750 F 129.0 180
04/ 30/ 2002 423E643B63 NONE 401 775 F 130.5 182
04/ 30/ 2002 4240070D18 NONE 429 900 M 129.0 181
05/ 02/ 2002 423E5CACA6 NONE 382 600 [ 110.5 182
05/ 02/ 2002 53240CAD7E NONE 405 850 [ 102.5 561
05/ 02/ 2002 1F4143510C 131 505 1475 I 102. 1 2722
Capt ures by USFWS- Al buquerque in 2002 (n = 12):
02/ 07/ 2002 7F7BOEOF09 NONE 430 850 [ 164.0 919
04/ 04/ 2002 423F031672 NONE 479 1300 [ 158. 5 155
04/ 04/ 2002 423FOE6CAB NONE 506 1350 I 158. 4 155
04/ 04/ 2002 423E5F1B3F NONE 351 510 I 158. 3 156
04/ 04/ 2002 4242364628 NONE 402 790 [ 157. 6 156
04/ 04/ 2002 423F712672 NONE 485 1500 I 157.6 155
04/ 04/ 2002 53262F225C NONE 331 380 I 156. 4 156
06/ 11/ 2002 522A50237B NONE 400 600 I 159.0 50
06/ 11/ 2002 423E760C18 NONE 496 1000 M 159.0 224
06/ 11/ 2002 423F6E7D60 NONE 470 1450 I 159.0 224
06/ 12/ 2002 42423D5E34 NONE 408 650 I 159.0 225
06/ 12/ 2002 531C417968 NONE 415 1000 I 159.0 601
a: | = Indeternminate; M= Male; F = Fenale
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Table 9, continued. Razor back sucker collected fromthe San Juan River
during sanpling efforts for other studies in 2002.
Days In
Tot al Capture Ri ver
Date O PIT Tag Radi o | Length | Wi ght Sex? Ri ver Si nce
Capt ure Nunber Fr eq. (m) (grans) Mle St ocki ng
Captures by UDWR-Mbab in 2002 (n 21):
03/ 14/ 2002 507F727F1E NONE 516 1500 M 18.6 1247
03/ 14/ 2002 7TF7B12307C NONE 491 1250 M 18.5 1386
03/ 14/ 2002 4240152E07 NONE 468 1200 M 12.2 135
03/ 15/ 2002 1F41612C13 NONE 513 1600 M 7.3 2361
04/ 18/ 2002 512A724849 NONE 480 1100 M 18.0 1282
04/ 18/ 2002 1F414E3E14 NONE 487 1150 M 17.9 2708
04/ 18/ 2002 42151C0F23 NONE 500 1150 I 17.8 1688
04/ 18/ 2002 203E3F3C27 NONE 495 1125 M 17.8 1421
04/ 18/ 2002 1F750B7869 NONE 505 1275 M 17.8 Unknown®
04/ 18/ 2002 423F635449 NONE 478 1175 M 17.5 170
04/ 19/ 2002 4240132127 NONE 490 1350 I 7.8 170
05/ 07/ 2002 5324612161 NONE 392 620 I 41.9 564
05/ 09/ 2002 423E77433E NONE 453 900 M 18. 3 191
05/ 09/ 2002 423FOF0OF32 NONE 443 1100 M 18.3 190
05/ 20/ 2002 42424E135B NONE 383 510 I 45. 3 201
05/ 21/ 2002 423E793225 NONE 518 1500 I 40. 6 202
05/ 21/ 2002 51337C3546 NONE 445 650 I 35.0 1314
05/ 22/ 2002 423F057A3F NONE 470 1200 I 24.5 202
05/ 23/ 2002 4240132127® | NONE 490 1350 I 17.2 204
06/ 12/ 2002 4240072250 NONE 445 850 M 27.2 225
06/ 13/ 2002 53256E784F NONE 452 1250 [ 14.1 601
| = indeterminate; M= nmale; F = female
This fish did not have a detectable PIT tag at the tine of recapture,

therefore the nunber of days it had been in the river since stocking
could not be determined. A PIT tag was inplanted in this fish before it
was rel eased back into the river.

® This was the second recapture of this fish in 2002. The first
was on 04/19/2002 at RM 7. 8.

recapture
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stocked in 1998, one was with a fish originally stocked in 1999, seven were
with fish originally stocked in 2000, 35 were with fish originally stocked in
2001, and four were with fish that had been stocked on 22 April 2002. Two
ot her razorback sucker were recaptured for which no PIT tag was detectabl e,
therefore the year of their stocking could not be determined. Both of these
fish were inplanted with a PIT tag before being returned to the river (Tables
8 and 9).

Anmong the 63 recaptures, 22 were males, six were fenmales, and 35 were of
i ndeterm nate sex (Tables 8 and 9). Tuberculate nales were collected from 14
March through 9 October, while ripe nales were collected from18 April through
9 Cctober. No ripe females were coll ected during 2002.

Popul ati on Trends

Over tine, it has becone apparent that razorback sucker stocked at > 300
mm TL have a nuch hi gher recapture (= survival) rate than fish stocked at
snal |l er sizes (Table 10). Between 1994 and 2002, razorback sucker stocked at
> 300 mM TL (n = 1,553) represented just 22.3%of all stocked fish (n =
6,975). However, fish stocked at > 300 mm TL accounted for 88.7% (150 of 169)
of all first-tinme recaptures through 2002 (Table 10). Even razorback sucker
recaptured fromlots of stocked fish that had nean TL's < 300 nmat the tine
of stocking (Table 7) tended to be the few individuals that were | arger than
their lot’s mean TL and nore often than not, these individuals were thensel ves
> 300 mm TL at tine of stocking. For this reason, beginning in 2001, the
SJRI P decided to avoid stocking razorback sucker < 300 mm TL whenever
possi bl e.

In contrast to the marked increases in CPUE observed for stocked Col orado
pi kem nnow i n 1997 and 1998 (Figure 2), CPUE for stocked razorback sucker
remained fairly | ow, but steady between 1996 and 2000 (Figure 3). However, in
2001 and then again in 2002, razorback sucker CPUE for both the spring
razorback sucker monitoring trip and the fall adult nonitoring trip were at
t he hi ghest values ever observed (Figure 3). Even though this value has
remai ned under 1.0 fish per hour, CPUE for stocked razorback sucker has been
consi stently higher over tinme than that for stocked Col orado pi kem nnow,
especi al ly when conmpared to overall nunbers of fish stocked for each species
(razorback sucker = 6,975 stocked individuals through 2002 versus nore than
one mllion Colorado pi kem nnow stocked through 2002; Tables 4 and 7).

Spawni ng Aggr egati ons

No aggregati ons of spawni ng razorback sucker were identified in upstream
sections of the San Juan River in 2002. The spawning bar that had been
identified at RM 100.2 (just downstream of Aneth, UT) was not even underwat er
during the April/My 2002 razorback sucker nonitoring trip and the habitat
surrounding this site consisted of a shifting sand bottomw th no exposed
cobbl e (pers. obs.).

However, a suspected spawni ng aggregati on of razorback sucker was
identified by the UDAR, in the |ower San Juan River, adjacent to Slickhorn
Canyon in 2002. On 18 April 2002, UDWR crews collected six razorback sucker
fromRM 18.0-17.5 (Tables 9 and 11; Jackson 2003). Approxi mately ten other
razor back sucker were al so sighted but not collected (Jackson 2003). Al six
of the razorback sucker collected were |large adults (478-505 mm TL), with five
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Table 10. Nunbers, by size-class at tinme of stocking, of razorback sucker
stocked into the San Juan River between 1994 and 2002 and
recaptured as of 31 Decenber 2002. Note: This table is for
first-time recaptures only.

O 169 Known-Origin
O 6975 Stocked Fish Recapt ur es

Tot al Percent of Total Tot al Percent of Total Tot al
Length Repr esent ed By Nunber Repr esent ed By Nunber
In nm This Size-d ass St ocked This Size-d ass Caught
< 51 0. 0% 0 0. 0% 0
51-100 <0. 1% 1 0. 0% 0
101- 150 6. 7% 467 0. 0% 0
151- 200 40. 9% 2849 2.4% 4
201- 250 27. 3% 1906 5. 9% 10
251- 300 2. 9% 199 3. 0% 5
301- 350 3. 4% 235 6. 5% 11
351- 400 8. 0% 557 33. 1% 56
401- 450 9. 1% 638 39. 6% 67
451- 500 1.5% 107 6. 5% 11
>500 0.2% 16 3. 0% 5

Total s 100. 0% 6975 100. 0% 169
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Fi gure 3. Razor back sucker catch per unit effort (CPUE) on fall adult nmonitoring trips and spring

razor back sucker nmonitoring trips, 1995-2002.
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Table 11. Details of six individual razorback sucker recaptured via raft-nounted electrofishing in a
suspect ed spawni ng aggregation adjacent to Slickhorn Canyon on 18 April 2002.

RM Tot al Days RM Fi sh Year - O ass
Recapt ured PIT Tag Length [ Wi ght Sex? Si nce Dat e Was & (Age At
At Nunber (inm) | (in Q) St ocki ng St ocked St ocked At Recapt ur e)

Suspect ed spawni ng aggregation on 18 April 2002 (docurmented by UDWR-Mbab’s nonnative fish renmoval crews):

18.0 512A724849 480 1100 Mal e, th/r 1282 10/ 14/ 1998 158. 6 1997 (5)
17.9 1F414E3E14 487 1150 Male, th/r 2708 11/ 18/ 1994 79.6 1992 (10)
17.8 1F750B7869° 505 1275 Mal e, tb/r Unknown Unknown Unknown Unknown
17.8 203E3F3C27 495 1125 Male, th/r 1421 05/ 28/ 1998 158. 6 1993 (9)
17.8 42151C0F23 500 1150 I ndet ermi nate 1688 09/ 03/ 1997 158. 6 1996 (6)
17.5 423F635449 478 1175 Male, th/r 170 10/ 30/ 2001 158. 6 1999 (3)

tb = tuberculate, r = ripe (i.e., freely expressing mlt)

No PIT tag could be detected in this fish, so a previous stocking history could not be determ ned. A
new PIT tag was inplanted in this fish before it was returned to the river.
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of them being tuberculate, ripe (i.e., freely expressing nmlt) nmales (Tables 9
and 11). The other was of indeterm nate sex, but given the tine of year, its
size (500 mMmm TL), its proxinmty to nunerous ripe male fish, and its |ack of
tubercles, it was likely a female fish. One of the six fish did not have a
PI T tag detectabl e upon capture, but was inplanted with one before it was
rel eased (Tables 9 and 11). As had been observed w th spawni ng aggregati ons
at RM 100.2 in the past, the razorback sucker collected at Slickhorn Canyon
had originally been stocked on several different stocking dates (ranging from
1994-2001) and at nore than one stocking site (RM79.6 and 158.6 in this case;
Table 11). 1In addition, the razorback sucker collected in this particul ar
aggregation represented a wi de range of age-cl asses (age-3 to age-10; Table
11). Al but one of these six fish were first-tine recaptures - PIT tag
nunber 1F414E3E14 had been recaptured once before at RM 86.3 on 17 April 1999.
On 18 April 2002, there was clean cobble habitat in this area both up-
and downstream of Slickhorn Rapid (J. Jackson pers. comm). The flows
recorded at the nearest USGS river gage (i.e., the Bluff gage, #09379500)
during this general tine period were 667 CFS on 15 March, 537 CFS on 1 April
438 CFS on 15 April, and 420 CFS on 18 April. So, at the time this supposed
spawni ng aggregation occurred, the flows had been dropping steadily for over a
nonth. This is in direct contrast to previous razorback spawni ng aggregations
docunmented at RM 100.2 in 1997, 1999, and 2001, all of which occurred on the
ascendi ng |inbs of those years’ hydrographs (Ryden 2003b).

Roundtail Chub

2002 Col |l ections

Only one roundtail chub was collected during 2002 adult nonitoring. This
was an adult fish (TL = 390 mm W = 600 g) of indetermnate sex. It was
coll ected between RM 161.0 and 160.0 on 1 Cctober 2002 via raft-nounted
electrofishing. This was a wild fish that had not been previously captured.
It was inplanted with a PIT tag (512D5F2B33) and rel eased at RM 160.0

Popul ati on Tr ends

Roundtail chub, a state-listed endangered species in both New Mexico and
Ut ah, continue to be the nost rarely-collected of the three rare fish species
on adult nonitoring trips. Based on plots of all known roundtail chub
collections on all sanpling trips for all studies between 1987 and 2002 (n =
190), collections of roundtail chub tend to be concentrated nostly in areas
downstream of the LaPl ata and Mancos river confluences (Figure 4; SIRIP
I ntegrated Database). These two small rivers, along with the Anims River,
are the only three of the San Juan's tributaries that are known to have
resi dent popul ati ons of roundtail chub (MIler and Rees 2000). The |arge
majority of the roundtail chub collections between 1987 and 2002 (n = 190)
consi sted of subadult fish (Figure 4; Ryden 2000a).

Bet ween 1991 and 2002, a total of 25 roundtail chub (TL range = 116-414
nm) have been inplanted with PIT tags (SIJRI P Integrated Database). O these
25, only two individuals have been recaptured a second tinme after their
initial capture and release. One individual (PIT tag nunber 7F7D142D70, TL =
278 mm), of indeterminate sex, was originally collected on 13 May 1992 at RM
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147.9 and was recaptured |later that same year at RM 137.7 on 8 Cctober 1992
(294 mm TL; Ryden and Pfeifer 1993). The second individual (PIT tag number
1F6D185B01, TL = 414 nmm, a fermale, was originally collected on 15 April 1996
at RM 131.3 and was recaptured again on 5 May 1998 at RM 133.4 (414 nmm TL
Ryden 2000a, 2000c).

The dearth of adult roundtail chub in the San Juan River, conmbined with a
| ack of recaptures anong Pl T-tagged fish over tine, and the fact that nost
roundtail chub captures in the nainstem San Juan River occur downstream of
major tributaries known to have resident popul ations of roundtail chub, would
seemto argue that the roundtail chub being collected in the mainstem San Juan
are transient nenbers of the fish conmunity at best. It seens plausible that
roundtail chub collected in the nmai nstem San Juan River get flushed out of
tributaries during high flow events and either perish or nove up- or
downstream out of the mainstemriver fairly quickly after entering it.

Commpn Native Fi shes

FlI annel nout h Sucker

Catch Per Unit Effort (CPUE)

Fl annel nout h sucker continue to be the nbst comon | arge-bodied fish
collected riverwide during adult nonitoring trips (Table 3; Ryden 2000a,
2001a, 2003c). Wiile nunmbers of this fish have fluctuated both riverw de and
i n individual geonorphic reaches over the years, flannel nouth sucker have
remai ned numerically dom nant in both overall nunbers of specinens coll ected
and in frequency of occurrence in electrofishing sanples (Table 3, Ryden
2000a, 2001a, 2003c).

After a marked influx of age-0 fish in 2000, juvenile flannel nouth sucker
CPUE has declined noticeably in the last two years (2001-2002), reaching the
| owest point observed over the | ast seven years in fall 2002 (Figure 5). This
has caused the trend for flannel nouth sucker total CPUE riverw de to foll ow
suit, despite the fact that adult flannel mouth sucker CPUE riverw de has
remai ned very stable over the last three years (200-2002; Figure 5).

Fl annel mout h sucker occur throughout Reach 6, both up- and downstream of
all the various major and minor water diversion structures, including PNM Wir
(RM 166. 6; Ryden 2000a, 200l1a, 2003c). Between 1996 and 2001, total CPUE for
fl annel mouth sucker in Reach 6 remmined relatively constant, wi th exceptions
of 1999 and 2000 (Figure 6). Total CPUE for flannel nouth sucker in 1999 was
hi gher when conpared to previous years and 2001, due to an increase in CPUE
anmong adult fish (Figure 6). Then in 2000, total CPUE for flannel mouth sucker
rose again dramatically to the highest val ue ever recorded for this species in
any river reach or year since our studies began in 1991 (Figure 6). This was
due to the enornous nunber of juvenile flannel nouth sucker collected in Reach
6 in 2000, the najority of which were collected upstream of the PNM Wi r
(Ryden 2001a). In 2002, there was once again a nmarked increase in Juvenile
CPUE in Reach (Figure 6). However, this was the only river reach in which
nunbers of juvenile flannel nouth sucker denonstrated any narked positive
increase in 2002 (Figures 6-8). Adult flannelmouth sucker CPUE has renai ned
relatively unchanged in six of the |ast seven years (Figure 6).
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Figure 8. Flannel nouth sucker catch per unit effort (CPUE) in Reach 2 and
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The fl annel mout h sucker population in Reach 5 has denonstrated the nost
dramatic shift in total CPUE observed for this species since our studies began
in 1991 (Figure 6). The marked decline in total CPUE between 1992 and 1997
led to some concern that the flannel nouth sucker population was in a long-term
decline (Figure 6; Ryden 2000a). However, between 1997 and 2001, fl annel nouth
sucker total CPUE increased again markedly, with this increase occurring in
both in juvenile and adult life stages (Figure 6). However, in 2002, both
juvenile and adult flannel nouth sucker CPUE once again declined in Reach 5,
but not alarnmingly so (Figure 6).

Fl annel nout h sucker total CPUE in Reach 4 denobnstrated a decline between
1992 and 1997 that was very simlar to that observed in Reach 5 inmmedi ately
upstream (Figure 7). However, |ike Reach 5, total CPUE in Reach 4 increased
mar kedly between 1997 and 1999 and remmined relatively stable from 1999-2001
(Figure 7). Then, as was observed in Reach 5 inmedi ately upstream
fl annel nouth sucker CPUE for both juvenile and adult fish declined noticeably
in Reach 4 in 2002 (Figure 7). |In fact, juvenile CPUE dropped al nbst seven-
fold to the | owest ever observed value in this reach (Figure 7). Thus,
despite the increases in flannel mouth sucker total CPUE observed in Reach 4 in
1999-2001, it appears that the long-termdecline of flannel mouth sucker tota
CPUE in this reach may be continuing (Figure 7).

In Reach 3 (and adj oi ni ng Reach 2 downstrean), juvenile fish becone the
nunerically domnant life stage in the flannel mouth sucker popul ati on (Figure
7). In Reach 3, there was also a decline in total CPUE between 1992 and 1998
in the case of this reach (Figure 11). However, unlike upstreamin Reaches 5
and 4, total CPUE has not risen again narkedly since its lowin 1998 (Figure
7). In fact, in 2002, juvenile CPUE dropped to the | owest value ever observed
in this reach, causing total CPUE to follow suit (Figure 7). However, unlike
Reach 4 upstream there has been no discernable decline in adult CPUE for the
[ ast nine years (Figure 7).

Starting in Reach 6 and proceedi ng downstreamto Reach 2, there is a
generally declining trend in total CPUE for flannel nouth sucker (Figures 6-8).
In addition, Reach 2 is the npst downstreamreach in which flannel nouth sucker
are regularly collected in any kind of appreciable nunbers. Like Reach 3
directly upstream the flannel nouth sucker population in Reach 2 is
nureri cal ly dom nated by juvenile fish, but to an even greater degree than in
Reach 3 (Figure 8). Therefore, total CPUE values in Reach 2 tend to track
those of juvenile fish much nore closely than those of adult fish. The
overall trend for flannel mouth sucker total CPUE in Reach 2 between 1995 and
2000 was a steady decline (Figure 8). However, since 2000, juvenile, adult,
and total CPUE have all risen steadily, if not dramatically in Reach 2 (Figure
8).

Fl annel nouth sucker remain rare in electrofishing collections in Reach 1,
relative to CPUE val ues for nore upstreamreaches (Figures 6-8). It is
intriguing that even though flannel nouth sucker have al ways been | ess comobn
in Reach 1 than in other upstreamreaches, they were markedly nore abundant in
Reach 1 before the waterfall at RM 0.0 becane inundated in spring 1995 (Figure
8).

Lengt h Frequency And Mean Total Length

H stograns of riverw de | ength-frequency distributions show a trend
towards the flannel nouth sucker popul ati on becom ng increasingly dom nated by
adult fish (i.e., > 410 mm TL) between 1996 and 1999 with over half of al
fl annel nout h sucker neasured in 1999 bei ng between 376 and 475 mm TL 1999
(Figure 9). During Cctober 2000 sanpling, there was a large influx of smal
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size-class distribution of flannel nouth sucker on fall adult
nonitoring trips in the San Juan River.
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(76-100 mm TL, assumed to be age-0) flannel mouth sucker, causing the |ength-
frequency of the flannel nouth sucker popul ation to becone strongly binodal in
2000, 2001, and 2002 (Figure 9). It appears as though small, age-0

fl annel mouth sucker (76-100 mm TL) fromthe Cctober 2000 | ength-frequency

hi st ogram had grown approxi mately 150 mm by Cctober 2001 (i.e., age-1 fish;
Figure 9). Then, between 2001 (age-1) and 2002 (age-2) it appears as though
the average growh of this cohort of fish was about another 100 mm (Figure 9).
Looking at the rate of growth anbng young flannel nout h sucker from 2000-2002
(given that age-2 flannel mouth sucker in 2002 have a nmean TL centered around
t he 326- 350 mm si ze-cl ass), one coul d reasonably argue that the group of

fl annel mout h sucker centered around the 301-325 mm TL nark in the 1996 and
1997 | engt h-frequency hi stograms were probably age-2 to age-3 fish that were
spawned in 1993 or 1994 (Figure 9).

As was evidenced by the I ength-frequency histograns, flannel nouth sucker
nean TL values riverwide (for all |ife stages conbi ned) increased narkedly
bet ween 1996 and 1999 (Figure 10). Mean TL for flannel nouth sucker then
dropped markedly riverwide in 2000 due to the large influx of age-0 juveniles
(Figure 10). The increase in mean TL of flannel mouth sucker riverw de between
2000 and 2002 (Figure 10), tracks right along with the 2000 year-cl ass
attaining larger sizes and beginning to recruit (Figure 9).

Mean TL of flannel nouth sucker increased noticeably in Reaches 6-2
bet ween 2001 and 2002 (Figure 11). The decreases in juvenile flannel mouth
sucker CPUE docunented in Reaches 5-3 in 2002 (Figures 6 and 7) are reflected
in the nean TL plots for these reaches (Figure 11). |In fact in Reaches 4 and
3 as juvenile flannel nouth sucker CPUE reached the | owest val ue ever observed
(Figure 7), flannelnouth sucker nean TL in these sane reaches was at the
hi ghest val ue ever observed (Figure 11). Only in Reach 1 did mean TL for
fl annel mout h sucker decline between 2001 and 2002.
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Figure 10. Mean total length (in nm of flannel nouth sucker riverw de (RM
180.0-0.0) on fall adult monitoring trips in the San Juan River.
Error bars represent the standard error val ues.
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Figure 11. Mean total length (in nm of flannel nouth sucker in Reaches 6-1 on
fall adult nonitoring trips in the San Juan River. Error bars
represent the standard error val ues.
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Bl uehead sucker

Catch Per Unit Effort (CPUE)

Since 1991, bl uehead sucker have been the second nbst comonl y-coll ected
native fish and either the second or third nmost commonly-collected | arge-
bodi ed fish overall (follow ng flannel mouth sucker and alternating with
channel catfish) during the adult nmonitoring studies (Table 3). Between 1996
and 1999, the bl uehead sucker population in the San Juan River was split
roughly equal ly between adult and juvenile fish riverw de, but since that tine
juvenile fish have becone increasingly domnant in riverw de collections
(Figure 12). Overall, bluehead sucker of all life stages were over tw ce as
abundant in electrofishing collections riverwide in 2002 (28.6 fish/hr) as
they were in 1996 (13.3 fish/hr; Figure 12).

The San Juan River bl uehead sucker population, within our study area, is
largely centered in Reach 6 and the upstream portion of Reach 5 (Figure 13-
15). Collections of bluehead sucker are over twice as comon in Reach 6 as in
adj acent Reach 5 downstream and the differential increases dramatically versus
reaches even further downstream (Figures 13-15). |In Reach 6, bluehead sucker
are very often the nmost common | arge-bodi ed fish species collected. In Reach
6 in 2002, both juvenile and adult bl uehead sucker CPUE increased markedly
over 2001 (Figure 13). Total CPUE for bluehead sucker in Reach 6 is very
unpredi ct abl e, denonstrating | arge up- and downswings. It is very possible
t hat numbers of bl uehead sucker in Reach 6 are heavily effected on an annua
basis by either immigration of fish fromor emgration of fish to upstream
river reaches and/or the Aninmas River.

As in Reach 6, CPUE for both juvenile and adult bl uehead sucker increased
markedly in 2002 when conpared to 2001 (Figure 13). Overall, total CPUE for
bl uehead in Reach 5 has been relatively stable (and even slightly increasing)
since 1994 (Figure 13).

Even nmore so than fl annel mout h sucker, bluehead sucker CPUE declines
noti ceably in each contiguous downstream reach (Figures 13-15). By Reach 2,
bl uehead sucker have becone relatively rare in sanples and before Reach 1,

t hey di sappear fromfish electrofishing collections altogether (Figure 15).
No bl uehead sucker of any life stage were collected in Reach 1 during the
peri od 1991-2002.

Lengt h Frequency And Mean Total Length

Hi st ograns of bl uehead sucker |ength-frequency distributions riverw de
bet ween 1996 and 1999 show a fairly stable trend with sanpl ed popul ati ons
bei ng centered around the 301-325 nm TL si ze-cl ass from 1996-1998 and shifting
upwards slightly to being centered around the 326-350 mm TL size-class in 1999
(Figure 16). Then, nuch |ike what was observed in flannel nrouth sucker, there
was a large influx of small (76-100 mm TL, assuned to be age-0) bl uehead
sucker in Reach 6 in 2000 (nostly upstream of the PNM Wir at RM 166.6; Ryden
2001a), causing the | ength-frequency of the bluehead sucker population to
beconme strongly binbdal in 2000 (Figure 24). In 2001, the bl uehead sucker
popul ation was |argely centered around the 176-200 mm TL si ze-cl ass (Figure
16). Then, in 2002, the bl uehead sucker popul ation was even nore strongly
centered around the 251-300 nm TL si ze-cl asses (i.e., the 2000 cohort of fish;
Fi gure 16).
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stages conbined (juveniles + adults; bottom. Error bars
represent the standard error val ues.
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top), adult fish (> 300 nm TL; middle), and for all life stages
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It appears as though small bluehead sucker (76-100 mm TL) fromthe
Cct ober 2000 | ength-frequency hi stogram had grown approxi mately 100 mm by
Cct ober 2001 and anot her 75-100 mm by October 2002 (Figure 16). It also
appears that the 200 cohort of bluehead sucker may be recruiting in |arger
nunbers than the 200 cohort of flannel mouth sucker are. This prelimnary
assunption is based on the fact over the last three years, bluehead sucker
formthe 2000 cohort are accounting for a dom nant percentage of fish being
coll ected and characterized anong this species, where as the relative percent
of fish accounted for by the 2000 cohort of flannel nouth sucker has decreased
over the last two years (Figures 9 and 16).

Based on rates of recruitnment observed anong the 2000 cohort of bl uehead
sucker, it is not unreasonable to assunme that the nunerically dom nant group
of fish based around the 301-325 mm TL size-class in the 1996 size-frequency
hi st ogram were either age-3 or age-4 fish that had been spawned in either 1992
or 1993 (Figure 16).

Wth the large influxes of young fish, bluehead sucker nean TL val ues
(for all life stages conbi ned) dropped narkedly riverw de between 1999 and
2000 and significantly again between 2000 and 2001 (Figure 17). Riverw de,
bl uehead sucker nmean TL val ues in 2001 were lower than in any of the five
precedi ng years (i.e., 1996-2000; Figure 17). However, as young fish fromthe
2000 cohort are getting larger, the riverwide nean TL val ue has once again
i ncreased (Figure 17).

Mean TL of bl uehead sucker rose noticeably in 2002 in every river reach
in which these fish are found (Figure 18). So, while the riverw de CPUE for
bl uehead sucker has becone nunerically dom nated by juvenile fish over the
last three years, it is a group of juveniles that is steadily increasing in
size. The mgjority of these sub-adult fish (fromthe 2000 cohort) should
recruit into the adult population within the next two years.

- 40-



400

BLUEHEAD SUCKER

MEAN TOTAL LENGTH
RIVERWIDE: RM 180.0-0.0
ALL LIFE STAGES COMBINED

w
(&)
o

W
o
(@)

N
O
o

N
o
o

MEAN TOTAL LENGTH (IN mm)

150
© N (e @) (@) o — Q|
(@)) (@)) (@)) (@)) o o o
(@) ()] (@) (@)} o o o
<~ <~ <~ <~ AN AN (q\|
YEAR
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Common Nonnati ve Fi shes

Channel Catfish

Catch Per Unit Effort (CPUE)

Channel catfish are the nost comon nonnative fish collected on adult
nonitoring trips (Table 3). Channel catfish are ubiquitous, being collected
in a nyriad of habitat types (pers. obs.) and occasionally being collected in
nore individual electrofishing sanples than even flannel nouth sucker (Ryden
2003c). Riverwide, total CPUE for channel catfish had risen markedly between
1998 and 2001 (Figure 19). That increase was predom nantly caused by an
increase in juvenile fish riverw de, although adult channel catfish CPUE
riverwide had also risen slightly every year since 1997 (Figure 19). Then in
2002, channel catfish CPUE dropped markedly (Figure 19). Again, this was
nostly caused by an al nost three-fold decline in nunbers of juvenile fish,
al t hough numbers of adult fish collected in 2002 were down as well (Figure
19).

Among reaches, trends in channel CPUE have been hard to discern at best.
Thi s has been due to very pronounced fluctuations in CPUE, especially anmong
juvenile channel catfish. The one trend that was evident when anal yzi ng 2002
data was that CPUE for all life stages of channel catfish had declined visibly
in all six river reaches between 2001 and 2002 (Figures 20-22). In Reach 6,
where intensive nechanical efforts to renpve channel catfish have been
underway for several years, total CPUE dropped to the |owest |evel ever
observed (Figure 20). Wether this riverw de decline in channel catfish CPUE
is related to riverwide efforts to mechanically renmpove this species (or
possi bly even to the high flow spi ke that imediately preceded the 2002 adul t
nonitoring trip) is unknown. However, it is encouraging.

Lengt h Frequency And Mean Total Length

As was the case with channel catfish CPUE, identifying clear-cut patterns
in channel catfish |length-frequency histograns is difficult. In 1996, the San
Juan River channel catfish population was centered around the 301-325 mm TL
size-class (Figure 23). However, channel catfish > 425 nm TL were regularly
collected. By 1999, the channel catfish popul ation had shifted to being
centered around snaller size-classes and nany fewer fish > 425 nmm TL were
being collected (Figure 23). Unlike native flannel mouth sucker and bl uehead
sucker and nonnative common carp, |arge nunbers of age-0 channel catfish were
not observed in fall 2000 adult rnonitoring collections, although a smal
groups of channel catfish in the 51-75 mm TL si ze-class were collected in 2000
(Figure 23). Then, in 2001 the doni nant size-class for channel catfish was
126- 150 nm TL (Figure 23). These fish were likely spawned |ate in 2000, but
were, for the nost part, too small to be collected in the fall 2000 adult
nonitoring sanples (i.e., via electrofishing), although the few 51-75 mm TL
fish that were collected in 2000 were likely age-0 fish. Thus it seens
channel catfish had as successful a reproductive year in 2000 as did the other
t hree comon, |arge-bodied fishes. This is further evidenced by the 2001 and
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2002 | engt h-frequency hi stograns which continue to track the relatively |arge
nunbers of channel catfish that are part of this 2002 cohort (Figure 23).
These fish that were 51-75 nm TL in 2000 (age-0), averaged 126-150 mnm TL in
2001 (age-1), and 176-200 mm TL in 2002 (age-2; Figure 23).

Intuitively, this seens like fairly slow growh for young fish. However,
if we follow a previous cohort of channel catfish, apparently spawned in 1998,
their growth seens to have been al nost identical. These channel catfish,
which again were in the 51-75 mm TL size-class in 1998 (age-0), reached 101-
150 mm TL by 1999 (age-1), 151-200 mm TL by 2000 (age-2), 201-225 nm TL by
2001 (age-3), and sonewhere in the 251-300 nm TL range by 2002 (age-4; Figure
23). So, it appears that channel catfish reach adulthood (defined here as
being > 300 M TL) in the San Juan Ri ver somewhere between age-4 (for fast-
growi ng fish) and age-6 (for slow grow ng fish).

Lastly, there appears to be a somewhat binodal distribution in the
channel catfish |ength-frequency histogramfor 2002. In 2002, there was a
fairly distinct group of adult fish ranging in size from 326-425 mm TL, one of
the nore noticeabl e groupings of fish in this size-class over the |ast severa
years (Figure 23). It is not clear exactly when this particular group (or
groups) of adult fish were spawned. There does not seemto be a clearly
di scernabl e cohort that can be followed through the | ength-frequency
hi stograns, as was the case with the 2000 cohort (and to a | esser degree, the
1998 cohort) of channel catfish, as discussed above. It is possible that the
group of 325-426 mm TL adult channel catfish observed in 2002 adult nonitoring
coll ections were spawned as early as 1994. There is a group of fish in the
1996 hi stogram that seemto correspond to an age-2 size range (i.e., 176-225
nm TL). However, with the intensive renoval of all channel catfish collected
riverwi de, beginning in 1996, it is just as likely that the group of 325-426
nmm TL adult observed in 2002 are the survivors of several different year-
classes fromthe early- to md-1990's.

Channel catfish mean TL values riverwide (for all |ife stages conbi ned)
from 1999- 2002 have risen steadily over the last four years (1999-2002) so
that the nean TL val ue observed in 2002 (294 nm TL) is very close to that
observed in 1997 (295 nm TL; Figure 24). Anobng reaches, channel catfish nmean
TL (li ke channel catfish CPUE val ues) fluctuated greatly dependi ng upon the
reach. In Reaches 6-4, channel catfish nean TL gradual |y declined unti
ei ther 1999 or 2000 (Figure 25). Since that tinme however, it has risen
markedly in these three reaches. This same trend of gradually declining nmean
TL was observed in Reach 3 until 2001, however, as in upstreamreaches,
channel catfish mean TL rose markedly in Reach 3 in 2002 (Figure 25). 1In
Reaches 2 and 1, the trend of declining nean TL over tinme continued through
2002 (Figure 25).

The difference in nean TL between the begi nning and end sanpling years in
any given river reach was also a m xed bag. There was virtually no difference
bet ween 1996 and 2002 nean TL values in Reach 6 (431 mmvs. 435 mm TL; Figure
25). In Reaches 5-3, the 2002 nmean TL values were all greater (by 49 mm 91
nm and 54 nm TL respectively) than they were in 1991 (Figure 25). In Reaches
2 and 1 however, channel catfish nean TL dropped markedly between 1993 and
2002 (by 107 mm and 180 mm TL respectively; Figure 25).
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Common Carp

Catch Per Unit Effort (CPUE)

Ri verwi de, conmon carp total CPUE has declined steadily over the | ast
three years, reaching the | owest val ue ever observed (9.2 fish/hr) in 2002
(Figure 26). This was due to a drop in CPUE anong adult common carp (by far
t he nbst commonl y-collected |ife-stage anong comon carp in the San Juan
Ri ver) over the 1999-2002 tine period (Figure 26). Despite their rarity when
conpared to adult fish, relatively |large nunbers of juvenile comopn carp were
col lected in 2000 and again in 2002 when conpared to other years (Figure 26).
Juvenil e conmon carp are usually very rare to conpletely absent from
el ectrofishing sanples (Figures 27-29). However, in 2000 and 2002 juvenile
conmon carp were conspicuous in their relative abundance in Reaches 6-4
(Figures 27-29). Nunerically, the majority of the juvenile comon carp
collected in 2000 were collected in Reach 6, upstream of the PNM Wir (RM
166.6), mrroring the phenonenon that was observed anong fl annel mouth sucker
and bl uehead sucker in 2000 (Figure 27; Ryden 2000a, 2003c). In 2002 however,
juvenile common carp were collected in nore equal nunbers throughout Reaches
6-4 (Figures 27-29).

Trying to discern trends in adult comon carp CPUE in individual reaches
over the years has been difficult. Nunbers of adult common carp in any given
reach tend to fluctuate dramatically between years, naking overall trends hard
to fathom It seens sonmewhat odd that riverw de, adult CPUE remains
relatively stable between years (Figure 26) while adult CPUE anpbng reaches
varies so considerably fromyear to year (Figures 27-29). It is possible that
this could be an indication of fairly large-scale nmovenents of adult comon
carp between reaches. However, even with the variable adult CPUE s, there are
two trends that seemto stand out.

In Reach 6, CPUE anpbng adult common carp steadily declined between 1996
(when nonnative renoval efforts began) and 2002 (Figure 27). |If this trend is
linked to the intensive nechanical renoval efforts that are ongoing in that
reach, it would be the first indication that fisheries managers are able to
have a profound effect on the nunbers of comon carp through mechanica
mani pul ati on. The other trend that is noticeable is that conmobn carp tota
CPUE dropped in five of the six river reaches (Reach 4 being the only
exception) between 2001 and 2002 (Figures 27-29). 1In Reaches 6, 5, and 3 this
drop in common carp total CPUE has been ongoing for nmultiple years (figures 27
and 28). Wether these declines in total CPUE anbng common carp observed in
2002 are linked to nechanical renoval efforts, to the flow spi ke which
i medi ately preceded the 2002 adult nonitoring trip, or to sonme other factor
i s unknown.

Length Frequency And Mean Total Length

Typically, riverw de |ength-frequency histogranms of comon carp show a
popul ati on whose mai n channel conponent is based al nost conpl etely around
large, adult fish (> 375 mm TL) in every year except 2000 and 2002 (Figure
30). Even in 2000 and 2002, when relatively large nunbers of age-0 common
carp (based around the 51-100 nm TL size-classes in 2002 and the 76-125 nm
si ze-classes in 2002) were collected, causing binodal |ength-frequency
di stributions, the larger of the two nodes in both years were still based
around large, adult fish (Figure 30).
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Figure 28. Common carp catch per unit effort (CPUE) in Reach 4 and Reach 3 on
fall adult nonitoring trips for juvenile fish (< 250 nm TL; top),
adult fish (> 250 mm TL; middle), and for all |ife stages comnbined
(juveniles + adults; botton). FError bars represent the standard
error val ues.
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Figure 29. Common carp catch per unit effort (CPUE) in Reach 2 and Reach 1 on
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Declines in comon carp nean TL riverw de observed in 2000 and again in
2002 (Figure 31) were a direct result of the collection of |arge nunbers of
age-0 fish in Reaches 6-4 in these two years (Figures 27 and 28). Qher than
these two years, common carp nean TL riverwi de has varied only slightly,
remai ni ng between 434 mm TL (in 1996) and 462 mm TL (in 1999; Figure 31).
Anmong reaches, comon carp nean TL trends were very mxed in 2002. Comon
carp nean TL dropped nmarkedly in two reaches (6 and 4) in 2002, dropped
slightly in two others reaches (3 and 2), rose slightly in Reach 5, and rose
markedly in Reach 1 (Figure 32). Over time, the long termtrend in Reaches 5-
1 has been slightly upward fromnear 400 nm TL in the early 1990's to near 450
mm TL in the early 2000's (Figure 32). Mean TL over tine in Reach 6 has been
nore susceptible to influxes of age-0 fish, but overall, combn carp in Reach
tend to be larger than those in downstreamriver reaches (Figure 32). One
ot her notable change in comon carp nean TL trends occurred in Reach 2 and to
a |l esser degree in Reach 1, between 1993 and 1995, when nean TL val ues
i ncreased greatly, essentially doubling in Reach 2 at the sane tine the | ower
San Juan River becanme reconnected with Lake Powel |l (Figure 32; Ryden 2000a,
2003c). This may indicate that there was an invasion of the | ower San Juan
Ri ver by | arger size-class common carp fromLake Powel| when the waterfall at
RM 0.0 becane i nundat ed.
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represent the standard error val ues.
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O her Nonnative Fishes

Largenouth Bass, Striped Bass, and Wl leye

In nost years, |argenouth bass, striped bass, and wall eye tend to be very
rare in adult nonitoring collections (Table 12). 1In fact in five of the six
years precedi ng 2002 (excludi ng 2000), the total CPUE for these three species
conbi ned in any given year never exceeded 0.31 fish/hr of electrofishing
(Table 12). This was the case again in 2002. Only seven | argenouth bass were
col l ected during 2002 adult nonitoring collections (Table 12). Six |largenouth
bass were collected in Reach 6, four upstreamof the PNM Weir (three adults
and one juvenile) and two between the PNM Wi r and Hogback Diversion (one
adult and one juvenile). In addition, one YOY | argenputh bass was collected in
Reach 5 between RM 145.0 and 144.0. Neither striped bass or walleye were
col l ected during 2002 adult monitoring collections (Table 12).

However, in 2000 there was a dramatic increase in the nunber of nonnative
predatory fishes collected in the San Juan River (Table 12). The 2000
cal endar year (up through m d-August) was characterized by very |low, stable
river flows, very clear water conditions riverw de, and by Lake Powell being
at a high enough level that it still inundated the waterfall which was present
at RM 0.0 from 1989 through spring 1995. During 2000 | arge nunbers of adult
striped bass invaded the San Juan River (as far upstreamas the PNM Wir at RM
166.6; J. Brooks pers. comm) from Lake Powel |, while numerous juvenile
| argenput h bass (nmostly coll ected upstream of RM 100.0) invaded the river,
probably from upstream sources (Ryden 2001a).

Based on observational data, nonnative predatory fishes, especially
striped bass, tend to invade the | ower San Juan Ri ver on an annual basis,
usual Iy around the runoff period, remaining in the river and continuing to
nove upstreamas long as turbidity remains |ow (pers. obs.). However, nunbers
of these three fishes becone greatly reduced when turbidity is high
particularly follow ng sumrer storm spikes. Al nost all nonnative predatory
fishes collected in turbid water conditions tend to have enpty stonachs, while
t hose col l ected during 2000 (i.e., in clear water conditions) largely had ful
stomachs (Ryden 200l1a). Also, it does not appear that |arge nunbers of
nonnative predatory fishes overwinter in the San Juan River as numnbers
col l ected on spring razorback sucker sanpling trips are always |ow (Ryden
unpubl i shed dat a).
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Tabl e 12. A conparison of nunbers of fish collected and riverw de catch per
unit effort (CPUE), for |argemouth bass, striped bass, and wall eye
collected during adult nmonitoring trips in the San Juan River.

Total Nunbers Collected, Life
St ages and (CPUE) by Speci es
Year Number OF Hours O
El ectrof i shing Lar genout h Striped Bass Wal | eye
Bass
Total = 16 Total = 14 Total = 21
1996 165. 41 16 juveniles
14 adults 21 adults
(0. 10/ hr) (0.08/hr) (0. 13/ hr)
Total = 2 Total = 0 Total = 9
1997 166. 01 5 juveniles
2 adults 4 adults
(0.01/ hr) (0. 00/ hr) (0. 05/ hr)
Total = 5 Total = 17 Total = 6
1998 137.15 5 juveniles 6 juveniles 1 juvenile
11 adults 5 adults
(0. 04/ hr) (0. 12/ hr) (0. 04/ hr)
Total = 0 Total = 0 Total = 9
1999 88. 36
9 adults
(0. 00/ hr) (0. 00/ hr) (0. 10/ hr)
Total = 111 Total = 109 Total = 7
2000 116. 89 109 juveniles 1 juvenile
2 adults 108 adults 7 adults
(0.95/ hr) (0.93/ hr) (0. 06/ hr)
Total = 2 Total = 2 Total = 1
2001 109. 61 2 juveniles
2 adults 1 adul t
(0.02/ hr) (0.02/ hr) (0.01/ hr)
Total = 7 Total = 0 Total = 0
2002 92. 17 1 YOY/2 juv.'s
4 adul ts
(0. 08/ hr) (0. 00/ hr) (0. 00/ hr)
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DI SCUSSI ON

Rare Native Fi shes
Col or ado Pi kem nnow

Col l ections of wild adult Col orado pi kem nnow have been extrenely rare
since 1995. Stocked juvenile Col orado pi kem nnow continue to be recaptured,
but nunbers recaptured in 2002 were very low. It is evident that a very smal
percentage (relative to total nunbers stocked) of stocked juvenile Col orado
pi kem nnow continue to persist in the San Juan River and apparently sone few
of these have begun to reach adulthood, as was evidenced by the collection of
two 500+ mm TL i ndividuals in the | ower canyon by UDWR in 2002.

Adult Col orado pi kem nnow stocked at RM 180.2 in April 2001 were stil
being recaptured fairly frequently in Reach 6 between the PNM Wi r and Hogback
Di versi on (RM 166. 6- 158. 6) by nonnative fish renoval crews in 2002. However,
no stocked adult Col orado pi kem nnow were col |l ected between the stocking site
(RM 180.2) and the PNM Weir in 2002 and only one stocked adult was coll ected
downstream of Hogback Diversion in 2002, at RM 129. 4.

An augmnent ation plan for Col orado pi kem nnow was finalized early in 2003
(Ryden 2003a). Under the guidance of this plan, stocking of age-0 Col orado
pi kem nnow began in Cctober 2002 (while the plan was still in draft final
form. Stocking of age-0 Col orado pi kem nnow will continue with annua
st ocki ngs of 300,000 to 350,000 fish each fall through 2009 (Ryden 2003a).

Razor back Sucker

St ocked razorback sucker continue to persist throughout the San Juan
River. Unfortunately, due to difficulties in obtaining and rearing razorback
sucker for stocking, many fewer razorback sucker have been stocked to date
than were originally planned (Ryden 1997, 2000c, 2000d, 2001b). This was the
case again in 2002, when only 139 razorback sucker were stocked into the San
Juan River. However, the conparatively few razorback sucker that have been
stocked continue to grow and have successfully spawned for five consecutive
years. Larval razorback sucker were collected in 1998, 1999, 2000, 2001, and
2002 (Brandenburg 2000, Brandenburg et al. 2001, 2002, and 2003).

Despite the relatively small nunbers of fish that have been stocked since
1994, trends in CPUE anong stocked razorback sucker have been encouragi ng.

Ri verwi de, razorback sucker CPUE has increased over three-fold on fall adult
nonitoring trips since 2000. Razorback sucker are now found, |ongitudinally,
t hroughout the San Juan River and adult fish fromseveral different years’
stockings are of a sufficient age to contribute to spawning efforts.

No spawni ng aggregati ons of razorback sucker were identified in upstream
reaches of the San Juan River in 2002, however UDWR crews did identify a
presuned spawni ng aggregation adjacent to Slickhorn Canyon on 18 April 2002.
This came as a fairly big surprise. The downstream canyon-bound reaches of
the San Juan River have, heretofore, been largely witten off as |less than
optimal habitat for sub-adult and adult |ife stages of endangered fish. In
this case however, there seens to have been enough suitable habitat avail able
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to attract a goodly nunber of razorback intent on spawning. Unfortunately,
even if these adult fish did manage to successfully spawn at this site, the
likelihood of the |arvae thus produced retaining in the river seens |ow, given
the close proximty of Lake Powell just downstream

Roundt ai| Chub

Roundt ail chub collections continue to be very rare during adult
nonitoring collections in the San Juan River. Only one adult roundtail chub
was collected in the San Juan R ver during 2002 adult nonitoring collections.

Common Native Fi shes

FI annel nout h Sucker

CPUE data for flannel mouth sucker from 2002 adult nonitoring collections
was a m xed bag and somewhat confusing. Riverw de and in Reaches 5-3,
fl annel mout h sucker total CPUE declined between 2001 and 2002, while at the
sanme tinme rising in reaches 6 and 2. One disconcerting trend observed in 2002
fl annel mout h sucker data was the decline of both juvenile and total CPUE in
Reaches 4 and 3 to the | owest |evels ever observed. However, this trend was
not reflected riverwide and only followi ng years data will tell whether or not
this is a point for concern. So far, it would seem so however. Fl annel nouth
continue to be the nost abundant species collected fromthe San Juan River
during adult monitoring collections and riverw de, total CPUE |evels are stil
above those observed in the |late 1990's.

The strong cohort of young flannel mouth sucker spawned in 2000 have now
reached the sub-adult life-stage and should recruit into the adult popul ation
within the next couple of years.

Bl uehead Sucker

Bl uehead sucker in the San Juan River are heavily concentrated in

upstream reaches of the river, specifically Reach 6 in our study area. In
nost years, bluehead sucker total CPUE in Reach 6 is twi ce as high (sonetines
as nuch as three tines as high, e.g., in 1999 and 2000) as in adjacent Reach
5, where they are next nost abundant. It seens likely that the dramatic

fluctuations in bluehead sucker CPUE (especially juvenile CPUE) observed in
Reach 6 over the |ast seven years are an artifact of the population in this
reach being heavily influenced (e.g., via immgration and em gration) by fish
from adj acent upstreamriver sections (i.e., the Animas Ri ver and Reach 7).

Ri verwi de, bl uehead sucker adult CPUE changed little between 1996 and
2002, but juvenile CPUE has risen steadily. For the last two years, juvenile
bl uehead sucker have been about tw ce as abundant as adults during adult
nonitoring collections. This is due to the large influx of young bl uehead
sucker formthe 2000 cohort. As was observed anong flannel nouth sucker, the
large majority of young bl uehead sucker fromthe 2000 cohort have reached the
sub-adult life-stage and should recruit into the adult population within the
next two years.
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Common Nonnati ve Fi shes

Channel Catfish

Channel catfish CPUE s renained highly variable in individual reaches.
However, in 2002 there was a very marked decline in juvenile, adult, and tota
CPUE anong channel catfish in every single river reach and riverw de when
conpared to 2001 val ues. Wether this bl anket decline was due to nonnative
fish renoval efforts or to the elevated fl ow spi ke that occurred in Septenber
2002 just before adult nonitoring, to a conbination of these two events, or to
some conpletely unrel ated event is unknown.

In 2002, the intensive nonnative fish rempoval effort (being performed by
USFWS, Al buquer que) which had heretofore been linmted to Reach 6 was expanded
downstreaminto Reach 5. This was done because it had been denonstrated
(through mark-recapture techni que) that channel catfish and common carp from
Reach 5 were noving upstream and i nvadi ng Reach 6 in the warner nmonths of the
year, thus serving to repopulate losses in that reach incurred by nonnative
fish removal efforts. Also in 2002, a second intensive nonnative fish renoval
study (being perforned by the UDWR Moab) was initiated in the river
downstream of Mexican Hat, UT. |In addition, opportunistic nonnative fish
renoval continued riverw de on both razorback sucker nonitoring and adult
nonitoring trips in 2002.

However, it could be that the blanket declines observed in channe
catfish CPUE in 2002 were caused by a | ate sumer storm spi ke that occurred
just before adult nmonitoring took place. On 12 Septenber 2002, flows
associated with this storm spi ke peaked at 8,090 CFS at the Shiprock USGS gage
(#09368000), 8,850 CFS at the Four Corners USGS gage (#09371010), and 10, 100
at the USGS gage near Bluff (#09379500).

What ever the case, if this riverwi de decline in channel catfish in 2002
can be sonehow translated into a downward trend, it can be nothing but good
for native fishes in the San Juan River. \While nonnative fish renoval efforts
may not have been the single driving factor in the declines in channel catfish
CPUE' s observed in 2002, they were alnost certainly a contributing factor
These efforts to nechanically renpbve nonnative fishes are also the only
control method that can actually be controlled by the SIRIP. It is ny
recomendati on that nonnative fish renmoval efforts continue full-force for the
foreseeable future

Common Carp

Li ke channel catfish, common carp showed declines in CPUE in nost river
reaches in 2002. Adult CPUE was down in all six reaches and riverwide in
2002. Likew se, total CPUE was down in five of six reaches and riverwide in
2002. Unfortunately, juvenile conmon carp did not follow suit in 2002, as it
increased in four of six reaches and renained virtually the sane in the other
t wo.

As wi th channel catfish, the exact cause of the | arge-scale decline in
adult common carp CPUE riverwide in 2002 is unknown. As was stated above,
whil e nonnative fish renoval efforts nay not have been the single driving
factor in the decline in conmon carp CPUE s observed in 2002, they were al npst
certainly a contributing factor. Again, these efforts to mechanically renove
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nonnative fishes are the only control nmethod that can actually be controlled
by the SIRIP and it is ny recommendati on that they continue unabated for the
foreseeable future

O her Nonnative Fishes

As in nost past years, very few |l argenputh bass were collected in the San
Juan River during the 2002 adult monitoring trip. Six of seven |argenouth
bass collected in 2002 were captured in Reach 6. Once again, it seens
probabl e that |argenouth bass are entering the San Juan River from upstream
sour ces.

No striped bass or walleye were collected during 2002 adult nonitoring
collections. In 2002, the level of Lake Powell|l started to fall causing a
I ong, wide, shallow (Il ess than a foot deep in nost places) sand delta to form
where the San Juan River entered the [ake (Q Bradwi sch and G Muieller pers.
comm). This may be the reason why striped bass and wal |l eye apparently failed
to invade the San Juan River in as large of nunbers as were anticipated (like
t hose seen in spring and sunmer 2000; e.g., Ryden 200l1a), even though 2002 was
a low water year. Those striped bass and walleye that did enter the San Juan
Ri ver were apparently driven out by the sumrer storm spike in Septenber 2002
(Jackson 2003).
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