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EXECUTI VE SUMVARY

Thi s past year, 2000, was the second year of long termnonitoring of sub-
adult and adult |arge-bodied fishes in the San Juan River. The long-term
noni toring program was based on the nmain channel adult fish community
nmoni toring study which preceded it. The sanpling protocols for |long-term
noni toring were designed to allow for data conpari sons between these two
st udi es.

Fl annel nout h sucker total (juvenile + adult) 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 then increased
in both 1999 and 2000. Fl annel nouth sucker total CPUE for the section of
river between RM 180.0 and 53.0 showed this sanme trend. Very few flannel nouth
sucker were collected in Reach 1, adjacent to Lake Powel |, again in 2000.

Over the | ast several years, snall size-class flannel mouth sucker (< 400 mm
TL) have virtually di sappeared fromel ectrofishing collections in Reach 1.
This may be associated with the invasion of the ower San Juan River by
striped bass and wall eye that started in 1995. Large nunbers of age-0

fl annel nouth sucker were collected in 2000, nostly upstream of the PNM Weir
(RM 166.6) in Reach 6.

Total CPUE of bl uehead sucker in Reach 6 has increased trenendously over
the last two years (1999-2000). Conparisons of bluehead sucker total CPUE in
the area of the river fromRM 180. 0-53.0 showed significantly nore bl uehead
sucker in both 1999 and 2000 than in all previous years in which this entire
area was sanpled on the sanme trip. Like flannel nouth sucker, |arge nunbers of
age- 0 bl uehead sucker were also collected in 2000, again nostly upstream of
the PNM Wir (RM 166.6) in Reach 6.

No wi | d Col orado pi kem nnow were collected in 2000. Only one stocked
juvenil e Col orado pi kem nnow was col | ected during 2000 adult nonitoring.
Nunbers of stocked juvenile Col orado pi kem nnow coll ected on sanpling trips
for other studies were also nmarkedly lower in 2000. Al other studies
conbi ned col l ected only three nore individual Col orado pi kem nnow.

St ocked razorback sucker continue to be collected fromthe San Juan
River, although in fairly | ow nunbers, eight were collected during 2000 adult
nmonitoring. Five of these fish were inplanted with radio transnmitters and
will be nonitored during the 2000 spawni ng season. Three untagged razorback
sucker were collected upstreamof the PNM Wir at RM 169.0 in 2000. These
fish probably entered the river when the dike at § o Pond broke during heavy
rains on 3 August 1998 and the fish fromthis grow out pond were swept into
g o Wash. This wash enters the San Juan River at about RM 170. 8.

No roundtail chub were collected during 2000 adult nonitoring. Roundtai
chub, as a popul ati on, have denonstrated no docunented | ong-term persistence
in the San Juan River since studies began in 1991

In 1999, several trends were noted in channel catfish data (both tota
CPUE and total length data) that seenmed to indicate that mechanical renoval
efforts were beginning to adversely inpact the San Juan River channel catfish
popul ati on. However, channel catfish CPUE data in 2000 was highly variable
and did not clearly follow any discernible trend, riverwide. 1In 2000, channe
catfish total CPUE in Reach 6 (where intensive nmechanical renoval efforts have
been based in recent years) was the lowest it had been in three years. Yet
channel catfish total CPUE in adjacent Reach 5 in 2000 was the hi ghest
observed for any reach and any year since studies began in 1991. Probably the
nost significant finding for channel catfish in 2000 was that unlike the other
t hree comon | arge-bodi ed fishes (flannel mouth sucker, bluehead sucker, and
conmon carp), |arge nunbers of age-0 channel catfish were not collected, in
any reach, in 2000.



Conmon carp continue to be ubiquitous throughout the San Juan River,
downstream of the Aninmas River confluence. Large nunbers of age-0 conmon carp
were collected in 2000. Like flannel nouth sucker and bl uehead sucker, these
age-0 comon carp were concentrated nostly upstreamof the PNM Wir (RM 166. 6)
in Reach 6.

More | argenout h bass were coll ected during Cctober 2000 el ectrofishing
than during any previous adult nonitoring trip, regardless of tinme of year
The large majority of the largenmouth bass (109 of 111 collected) were juvenile
fish. Collections of |argenouth bass were concentrated upstream of RM 100. 0,
suggesting that these fish entered the river from upstream sources, not Lake
Powel I .

Rel atively | arge nunbers of striped bass were collected on the October
2000 sanpling trip. Large nunbers of striped bass were also collected from
the PNM Wir (RM 166.6) downstreamto RM 129.0 during sunmer 2000 coll ections
for other studies. The abundance and distribution of striped bass in the San
Juan River pose a serious threat to young native fishes of all species. This
presence of |arge nunbers of lacustrine predators in the San Juan River could
precl ude the success of future stocking efforts for Col orado pi keni nnow and
razor back sucker, if it is repeated on a regul ar basis.
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| NTRCDUCT! ON

Research perforned between 1991 and 1997 led to the initiation of severa
maj or managenent 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 opnent of flow recomendati ons for
t he reoperati on of Navaj o Reservoir, nechanical renoval of nonnative fishes,
nodi fication or renoval of several instreamwater diversion structures, and
augnent ation efforts for both endangered fish speci es—Col orado pi kem nnow and
razor back sucker. In order to assess the effects of these nmanagenent actions
over the duration of the SIRIP, a |long-termnonitoring program (Propst et al
2000) was initiated. Standardized data collection under |ong-term nonitoring
pl an gui del i nes began in 1999 and will continue until the termnation of the
SIRI P.

One conponent of the long-termnonitoring program the “sub-adult and
adult large-bodied fish nonitoring,” was the primary responsibility of the
US. Fish and Wldlife Service's Col orado River Fishery Project office in
Grand Junction, CO  Nunmerous other state and federal agencies supplied
manpower, equi pnent, and | ogi stical support for these sanpling efforts.

The objectives of the sub-adult and adult | arge-bodied fish nonitoring

(referred to herein as “adult nonitoring”) are as foll ows:

1) Determ ne shifts in fish community structure, species abundance and
di stribution, and | ength/wei ght frequencies under the reoperation flow

regi ne.

2) Moni t or Col orado pi kem nnow popul ation trends (spawni ng and st agi ng

areas, habitat needs).



3) Moni t or stocked razorback sucker and Col orado pi kem nnow (growt h rates,

di spersal patterns, and habitat use).

The study area for adult nonitoring began at the Animas River confl uence
(river mle {RV 180.0) and continued to Clay Hlls boat [anding (RM 2.9) just

upstream of Lake Powel .

METHCDS

Sanpling in 2000 foll owed the protocols for |ong-term nonitoring set
forth in Propst et al. (2000). The entire study area (RM 180.0-2.9) was
sanmpl ed between 19 Septenber and 10 Cct ober 2000. El ectrofishing was
performed in a continuos 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 ectrofisher. Electrofishing was done in one-RM i ncrenents,
with two of every three RM being sanmpled. At the end of each sanpled RM all
fish were identified and enunerated by life stage and species. At the end of
every fourth sanpled RM (known as a designated mle, or “DM for short), all
fish were weighed (+ 5 granms {g}) and neasured (+ 1 mmtotal {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 pi kem nnow, razorback sucker, and roundtail chub) were
wei ghed, measured, had distinguishing characteristics (i.e., sex, externa
parasites, etc.) noted, and 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 RM

El ectrofi shing data were pooled for all rafts to obtain total catch
nunbers for each sanpling trip. Nunbers of fish (juvenile + adult life
stages) collected by all rafts were conbined to obtain total catch for each
species. Total catch nunbers for each species were then divided by the nunber
of seconds (converted to hours) fished by all rafts conbined to obtain tota
catch per unit effort (CPUE) values. Total CPUE for each species was then
partitioned by whol e geonorphic reach or comon sanpl ed areas and conpared to
1991- 1999 el ectrofishing data to evaluate long-termtrends. After total CPUE
data were normalized by ranking, a one-way anal ysis of variance (ANOVA) with a
post - hoc, Bonferroni-adjusted, pairw se multiple conparison test was used to
test for significant differences between total CPUE val ues, by species, in
sel ected river reaches between years. Since total CPUE data represented a
sanpl e of a population collected under field conditions and not a specifically
known value (i.e., population parameter), significance was determned at p <
0.10. This high al pha value was used in order to help avoid naking a Type |
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 18 species and three catostom d hybrid fornms representing
eight famlies of fishes were collected fromthe San Juan River in 2000 (Table
1). Native fishes were represented by six species and one catostom d hybrid
form (Tables 1 and 2). Native fishes conposed 66.72% (n = 11,049) of all fish
collected in 2000 (Table 1). Rare native fishes (i.e., Colorado pikem nnow

and razorback sucker) contributed only nine individuals (< 0.1% to the tota



Table 1. Total nunber of fish collected in standardi zed el ectrofishing
col I ections, 2000.

Tot al Fr equency
nunmber of Per cent of

Species (Status)®? speci nens of total Rank occurrence
fl annel mout h sucker (N) 7,904 a47.7 1 263
channel catfish(l) 3,704 22.4 2 269
bl uehead sucker (N) 2,609 15. 8 3 189
conmon carp(l) 1, 498 9.0 4 246
speckl ed dace(N) 498 3.0 5 109
| argenout h bass(1) 111 0.7 6 58
striped bass(I) 109 0.7 7 64
red shiner(l) 50 0.3 8 24
bl uehead sucker X

fl annel mout h sucker (H, N) 21 0.1 9 15
brown trout(I) 12 —-b 10 7
razor back sucker (N) 8 --- 11 6
nottl ed scul pi n(N) 8 --— 11 6
wal | eye(1) 7 --- 12 6
fathead m nnow(1) 7 --- 12 5
white sucker (1) 5 —- 13 3
green sunfish(l) 3 --- 14 3
bl ack bul | head(1) 2 --- 15 2
Col orado pi kem nnow( N) 1 --- 16 1
whi te sucker X

bl uehead sucker(H, 1) 1 --- 16 1
whi te sucker X

fl annel mout h sucker (H, 1) 1 —- 16 1
rai nbow trout (1) 1 --- 16 1
2000 Native Fishes 11, 049 (66.72%
2000 I ntroduced Fi shes 5,511 (33.28%

Nat i ve: I ntroduced Fishes Ratio = 2.00:1

GRAND TOTAL 16, 560 2000 coll ections = 293

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%



Tabl e 2.

Scientific and common nanes,
speci es collected during “adult

st at us,

and six-letter
nonitoring” trips in the San Juan

codes for

fish

Ri ver, 2000 (follow ng Robins et al. 1991 and Nel son et al. 1998?%).
SCI ENTI FI C NAME COMMON NANME 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
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 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 nel as bl ack bul | head i ntroduced Anenel
| ctal urus punctatus channel catfish i ntroduced | ct pun




catch in 2000 (Table 1). No roundtail chub were collected during 2000 adult
nmoni toring. Nonnative fishes were represented by twel ve species and two
catostom d hybrid fornms (Tables 1 and 2). Nonnative fishes conposed 33.28%
(n = 5,511) of all fish collected in 2000 (Table 1). Four species, two native
(fl annel mout h sucker and bl uehead sucker) and two nonnative (channel catfish
and comon carp), conposed 94.9% (n = 15,715) of all fish collected during

2000 adult monitoring (Table 1).

Common Native Fi shes

FI annel nout h Sucker

Total CPUE for flannel nouth sucker in 2000 was al nost identical to that
observed in reaches 5-3 in 1999 (Figure 1). Flannel mouth sucker total CPUE in
Reach 6 in 2000 was the hi ghest observed for this species in any reach or year
since our sanpling began in 1991 (Figure 1). The only other reach close to
these catch rates for flannel nouth sucker was Reach 5 in 1992. Conversely,
fl annel mout h sucker total CPUE in Reach 2 in 2000 was markedly | ower than in
1999 and was the | owest observed in this reach since 1991 (Figure 1). As has
been the case since 1996, very few fl annel nouth sucker were collected in Reach
1, adjacent to Lake Powell (Figure 1).

Conpari sons of flannel nouth sucker total CPUE from RM 180.0-53.0 for all
trips on which this area was sanpl ed contiguously (Figure 2) reveal ed t hat
bet ween COctober 1994 and COctober 1997 there was a statistically significant
decline in flannel mouth sucker total CPUE in this section of river (Table 3).

However, total CPUE for this particular river section between Cctober 1997 and
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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, 1994-2000. Error bars represent
standard error values. Circles include years whose values are not
significantly different from one another. Only those sampling
trips on which this entire river section was sampled are
presented.



Table 3. One-way ANOVA statistics and matrix of Bonferroni-adjusted
pai rwi se conparisons of total (juvenile + adult) flannel nouth
sucker CPUE data, in the San Juan River, RM 180.0-53.0, Cctober
1994 to October 2000 (p < 0.10 = * = statistically significant
rel ati onship).

One-way ANOVA: F-statistic = 26.774, r?2 = 0.079, p = 0.000*

Scheffe matrix: 1994 1996 1997 1998 1999 2000
1994 1. 000
1996 0. 000* 1.000
1997 0. 000* 0.120 1. 000
1998 0. 000* 1.000 1. 000 1. 000
1999 1. 000 0. 006* 0.000* 0.000* 1.000
2000 1. 000 0. 000* 0.000* 0.000* 0.357 1. 000




Cct ober 2000 increased significantly between 1997 and 2000. When conpari sons
are made between fl annel nout h sucker total CPUE in Cctober 1994 and October
2000 in this section of river, there is no significant difference between the
two values (Table 3, Figure 2). 1In fact, total CPUE for flannel nouth sucker
in the section of river fromRM 180.0-53.0 (i.e., the area where the |arge
majority of flannel mouth sucker in the San Juan River are |ocated) in 2000 was
t he hi ghest observed val ue since our studies began in 1991

Pl ots of flannel mouth sucker mean total |ength values from 1991-1999 show
that small size-class flannel nouth sucker (< 400 mm TL) have virtually
di sappeared from Reach 1 (RM 17.0-0.0), adjacent to Lake Powell (Figure 3).
This decline in nunmbers of small flannel nouth sucker appears to have begun in
August 1995 (as is evidenced by the steadily increasing nmean TL in Reach 1)
and was essentially conplete by August 1997. No flannel nouth sucker < 300 mm
TL were collected in Reach 1 in 1997 and no fl annel nouth sucker < 400 nm TL
were collected in Reach 1 in either 1998 or 1999 (Figure 3). During that
time, flannel mouth sucker of all size-classes were being collected throughout
the rest of our study area (Figure 3). In 2000, only seven flannel nouth
sucker were collected in Reach 1 (Figure 1), but these seven did represent
several size classes (nean TL = 336 mm range = 112-531 mm TL, n = 5 neasured,;
Figure 3).

The flannel nout h sucker population in Reach 6 in 2000 was dom nated by
| arge nunmbers of small, age-0 fish (< 151 mm TL), which |lowered the nean TL in
this reach to a value lower than that observed at any other time this reach
was sanpled (Figure 3). The |arge nunber of small flannel nouth sucker can be
clearly seen on the histogram of flannel nouth sucker neasured by 25 mm si ze-
classes (Figure 4). In fact, over half (63.2% of the age-0 flannel nouth
sucker collected riverwi de in Cctober 2000 were collected in Reach 6 (Figure
5). An examination of age-0 flannel nouth sucker collections in Reach 6,

reveal s that alnost twice as many were coll ected upstreamof the PNM Weir (RM

-10-



sysTIo3se pue ‘obuel 9y3j sIeq I0ITd ‘sonfes UesW 9Y3 JUISSIdeT S98501D
BUTIOITUOW 3TNPR, UC Pe3de]od I19}ONS YInow[suueTy I03 SISJDUTTTTW UT (TL) yabusT Te3zo3 uesy

m_<m_> n_z< n__m_._. oz_._n__\,_<m 40 HOV3H JIHdHOWO3D

‘UOT3BTASD pIepuels oy3 jJussardax

*0002-T66T ‘sdraa

ooom geslL /686L ©966L SO66L ¥66L €66l  Z66L  166|
o ZEvso OO TOPSO Tevso 2EVSO CTEVS0 TOVSO TEvSo
.wﬁ. A 0'95-9'08 Wil V d.cﬂﬂp!:
- B T e oot |r1- . [ - 111-1-1- 1131 oot
»* *
- - By T -T-71 -+ {ooz L 7hd- o[ HF -3k - < T - e FT- ) .48«
%
S R (R T [ S X .-t {oos X Tl - . . - o] 14 |- ooe
L] L] i
X o]0} 4 o oot
.- IS D SR I i R N 1 a I\ . . A
* A
-& .x_. ......... .- - % .1 loos PiPwe SHPF- - . L ] - AH L] A oos
............. B oo = T S S TR IR IR R RS IEN CHR R Rele )
..................... 0002-6661 HZLOLDO{00L | -« + - - - - - - - - - - - - -966i-1664 HILOLOO- - |- 0oL
6'2-0'09 1 WY SVIHVY G3dWVS NOWNOD
YIHONS HLNOWIINNVY HINONS HLAOWTINNVS
008 oo8
M N
88 DAV 26 ©nVv 86 NOr $6 OOV £8 100 & & ¢ ¢S & &
L2 L 2 1 2 (S 1 L e o & @/vo%,uvo P P P P % F P P P 0
............................. 00F b - e s oo e 001t
e - - Ik L R cxe {F- .- -4 -1-1 {00z
L T e N 2 TR B ooe FF -¥-p----- bkl At . - % {ooe
»
ko AN T O T oov [¥-9-|----- S B -1- 4 oor
............................. 005 |% -%-%-----L-4 ¥ A T .Hoom
............................... 008 ...kl Tl gl e T T - {009
o668 1-c86L 25 80012664
......................... 6208 WH 00 L .o oo .| ¥ 9esi-008t WY i9.HOVIH |00,
SV3HY OI1dNVE NOWWOD Sv3HY 31dWVS NOWWOO
- YINONS HINOWIINNYY o HINONS HLINOWIINNVIL
008 008

SHILIWITTIA NI HLON3T TVLOL NVAW

*¢ aInbTI



*0002-8661
‘sdray HUTIOJTUOW FTNPR, UC PaInNsesw Sseld 9ZTs wwu-GZ Aq I3)ons nu:o&aoccmau 3O ssbejusoiag

SHALINITIN NI HLON

31 7V101

2 P S S g TP, AFAK AW
%%a%mw»whwv &ﬁM&&Q&%M@V M%E?mvagw%&vm&M?auMW&&MWMU
866 |
B o
séisdlidlal
\g“xm”xx
7 AR
666 L m.&‘.,.
21 .\‘m oc
__ oIl 1)
el
0002 &“: 7777 0e
7 : 13 2
TEHEPY .
3 . otV

.......................... (6°2-0"08+ -WY)
(ww u) SH1IODNIT TVLOL

Hd3axoNs HINOWIINNVY1d

A3

'y 2InbTg

1N3dOHd4dd

-12-



'319Y popnTouT o¢ 03 ,BuTIOjTUOW ITNPE, 0007 DuTIN
po109TT00 oIoM YsTFIed Tauueyo (-obe ybnous JoN 0007 ‘ISATY uenp Ueg 3u3 Ut soToads YSTJ
paTpoq-26Ie] UOWNOD INOY Y3 JO 991y} I0y ‘yoesx Aq ‘pajodTTod YST3 g-abe TTe JO UOTINGTIISTQ °G INBTI

HOV3Y A€ S3103dS
YYOdAD SIQLYD LV1LYD
4 _ 000 ¥380100
| HOVIU ¢ HOVIRIE € HOVIE HOYIY AG
HSId 0-39V

7 HOV3YZ2 G HOVY3YHER 9 HOVIdKd

0
02
m
X
*
oy 0
.I_
%
09 o
m
>
O
08 L

00}

-13-



166.6) as downstream A total of 1,530 age-O0 flannel nmouth sucker (222.4/hour
of electrofishing) were collected fromRM 180.0-166.6 as opposed to 365 age-0
fl annel mout h sucker (118.9/hour of electrofishing) fromRM 166. 6-158. 6.

Fl annel nout h sucker total CPUE in the |ower portion of Reach 6 (RM 166. 6-
158.6), the area in which channel catfish nmechanical renoval efforts have been
concentrated since 1996, was significantly higher in both 1999 and 2000 than
1996- 1998 (Table 4a, Figure 6). These significant increases in total CPUE
were driven by significant increases in juvenile flannel mouth sucker CPUE in
1999 and 2000 (Table 4b, Figure 6). Adult flannel mouth sucker CPUE in this
section of river did rise steadily from 1997 to 1999, but then declined again

slightly in 2000 (Table 4c, Figure 6).

Bl uehead sucker

Total CPUE for Dbluehead sucker in 2000 was al nost identical to that
observed in reaches 5-3 in 1999 (Figure 7). Bluehead sucker total CPUE in
Reach 6 in 2000 was the hi ghest observed for this species in any reach or year
since our sanmpling began in 1991 (Figure 7). The only other reach close to
these catch rates for bluehead sucker was Reach 6 in 1999. Bl uehead sucker
total CPUE values in Reach 5 in 1999 and 2000 were hi gher than any observed in
this reach since 1993 (Figure 7). Bluehead sucker total CPUE values in
Reaches 4, 3, and 2 in 2000 were within the range of CPUE val ues observed for
t hese reaches over the |ast several years (Figure 7). As in past years, no
bl uehead sucker were collected in Reach 1 in 2000 (Figure 7).

Conpari sons of bluehead sucker total CPUE from RM 180.0-53.0 for al
trips on which this area was sanpl ed contiguously (Figure 8) showed that

bet ween COctober 1994 and COctober 1998 total CPUE in this section of river did

-14-
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Tabl e 4a.

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 166.6-158.6, on fall sanpling
trips 1996-2000 (p < 0.10 = * = statistically significant

rel ati onship).

One-way ANOVA: F-statistic = 7.033, r2 = 0.327, p = 0.000*

Scheffe matrix: 1996 1997 1998 1999 2000

1996 1. 000

1997 1. 000 1. 000

1998 1. 000 1. 000 1. 000

1999 0. 166 0. 014 0.068* 1.000

2000 0. 015* 0.001* 0.004* 1.000 1. 000

Tabl e 4b.

One-way ANOVA statistics and matrix of Bonferroni pairw se
conpari sons of juvenile flannel nouth sucker CPUE data, in the San
Juan River, RM 166.6-158.6, on fall sampling trips 1996-2000 (p <
0.10 = * = statistically significant relationship).

One-way ANOVA: F-statistic = 5.845, r?2 = 0.287, p = 0.001*

Scheffe matrix: 1996 1997 1998 1999 2000

1996 1. 000

1997 1. 000 1. 000

1998 1. 000 1. 000 1. 000

1999 0. 863 0. 654 1. 000 1. 000

2000 0.003* 0.001* 0.005* 0.578 1. 000

Tabl e 4c.

One-way ANOVA statistics and matrix of Bonferroni pairw se
conpari sons of adult flannel nouth sucker CPUE data, in the San
Juan River, RM 166.6-158.6, on fall sampling trips 1996-2000 (p <
0.10 = * = statistically significant relationship).

One-way ANOVA: F-statistic = 3.414, r? = 0.191, p = 0.014*

Scheffe matrix: 1996 1997 1998 1999 2000
1996 1. 000
1997 1. 000 1. 000
1998 1. 000 1. 000 1. 000
1999 0.523 0.018* 0.066* 1.000
2000 1. 000 0.351 0. 968 1. 000 1. 000
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Figure 8.

50

w o
(@) o

FISH PER HOUR OF ELECTROFISHING

10

BLUEHEAD SUCKER
RM 180.0-53.0
OCTOBER TRIPS
LEAST SQUARE MEANS

» © A Ne) ) QO
& ) O ) O \)
K S & K K o

YEAR ' -

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, 1994-2000. Error bars represent
standard error values. Circles include years whose values are not
significantly different from one another. Only those sampling
trips on which this entire river section was sampled are
presented.
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not change significantly, although it was higher in 1997 and 1998 than in
previous years (Table 5, Figure 8). 1In 1999 and 2000 bl uehead sucker tota
CPUE from RM 180. 0-53.0 was significantly higher than in previous years (Table
5) and while total CPUE in this section of river dipped slightly in 2000, it
was not significantly different from 1999 (Figure 8).

Bl uehead sucker of all size-classes continue to be collected in all river
reaches except Reach 1 (Figure 9). In 2000, the | ower range of bluehead
sucker TL observed was consistently lower riverwide (i.e., all reaches having
| ow val ues at the sane tine) than any val ues observed for this species since
our studies began in 1991 (Figure 9).

The bl uehead sucker population in Reach 6 included | arge nunbers of
small, age-0 fish (< 151 mm TL; Figures 7 and 10). This |arge nunber of age-0
bl uehead sucker can be clearly seen on a histogram of bl uehead sucker neasured
by 25 mm si ze-cl asses (Figure 10). |In fact, over three-quarters (79.9% of the
age- 0 bl uehead sucker collected riverwide in 2000 were collected in Reach 6
(Figure 5). An exam nation of age-0 bl uehead sucker collections in Reach 6,
reveal s that over twice as many were coll ected upstream of the PNM Weir (RM
166.6) as downstream A total of 906 age-0 bl uehead sucker (131.7/hour of
el ectrofishing) were collected fromRM 180. 0-166.6 as opposed to 162 age-0
bl uehead sucker (52.8/hour of electrofishing) fromRM 166. 6- 158. 6.

Bl uehead sucker total CPUE in the | ower portion of Reach 6 (RM 166. 6-
158.6), the area in which channel catfish nechanical renoval efforts have been
concentrated since 1996, was significantly higher in 1999 than in all other
years (i.e., 1996-1998 and 2000; Table 6a, Figure 11). As was observed with
fl annel mout h sucker, the significant increase observed in bluehead sucker
total CPUE was driven nore by the significant increases in juvenile bl uehead
sucker CPUE in 1999 (Table 6b, Figure 11). Adult bl uehead sucker CPUE in 1999
was al so significantly higher than all years except 2000, but to a | esser

extent than that observed anong juvenile fish (Tables 6b and 6¢c, Figure 11).
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Table 5. One-way ANOVA statistics and matrix of Bonferroni-adjusted

pai rwi se conpari sons of tota

CPUE data, in the San Juan River,

(juvenile + adult) bluehead sucker
RM 180. 0-53. 0, Cctober 1994 to

Cctober 2000 (p < 0.10 = * = statistically significant
rel ati onship).

One-way ANOVA: F-statistic = 9.609,

Scheffe matri x:
1994
1996
1997
1998
1999
2000

cCoRrRRR

1994
. 000
. 000
. 000
. 000
. 000*
. 000*

1996

1. 000
1. 000
1. 000

rz = 0.030, p = 0.000*

1997

1. 000
1. 000

0. 000* 0. 000*
0. 000* 0.030*

1998 1999 2000

1. 000
0. 000* 1.000
0.030* 1.000 1. 000
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Tabl e 6a. One-way ANOVA statistics and natrix of Bonferroni pairw se
conpari sons of total (juvenile + adult) bluehead sucker CPUE dat a,
in the San Juan River, RM 166.6-158.6, on fall sanpling trips
1996-2000 (p < 0.10 = * = statistically significant rel ationship).

One-way ANOVA: F-statistic = 5.238, r2 = 0.265, p = 0.001*

Scheffe matrix: 1996 1997 1998 1999 2000
1996 1. 000
1997 1. 000 1. 000
1998 1. 000 1. 000 1. 000
1999 0.001* 0.0112* 0.013* 1.000
2000 1. 000 1. 000 1. 000 0.070* 1.000

Tabl e 6b. One-way ANOVA statistics and natrix of Bonferroni pairw se
conpari sons of juvenile bluehead sucker CPUE data, in the San Juan
Ri ver, RM 166.6-158.6, on fall sanpling trips 1996-2000 (p < 0.10
= * = statistically significant relationship).

One-way ANOVA: F-statistic = 3.948, r2 = 0.214, p = 0.007*

Scheffe matrix: 1996 1997 1998 1999 2000
1996 1. 000
1997 1. 000 1. 000
1998 1. 000 1. 000 1. 000
1999 0.003* 0.049* 0.066* 1.000
2000 1. 000 1. 000 1. 000 0.171 1. 000

Table 6c. One-way ANOVA statistics and natrix of Bonferroni pairw se
conpari sons of adult bluehead sucker CPUE data, in the San Juan
Ri ver, RM 166.6-158.6, on fall sanpling trips 1996-2000 (p < 0.10
= * = statistically significant relationship).

One-way ANOVA: F-statistic = 3.159, r2 = 0.179, p = 0.020*

Scheffe matrix: 1996 1997 1998 1999 2000
1996 1. 000
1997 1. 000 1. 000
1998 1. 000 1. 000 1. 000
1999 0.019* 0.074* 0.063* 1.000
2000 1. 000 1. 000 1. 000 0. 409 1. 000
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Adul t bl uehead sucker CPUE in this section of river declined fromthat
observed in 1999, and though the 2000 adult CPUE val ue was hi gher than that
observed in 1996-1998, the difference was not significant (Table 6c, Figure

11).

Rare Native Fi shes

Col or ado Pi kem nnow

Only one Col orado pi kem nnow was recaptured during the Cctober 2000 adult
monitoring trip (Table 7). This fish, a 402 mm TL juvenile, was recaptured at
RM 149.0 on 21 Septenber 2000. This was a recapture of a fish stocked by the
U ah Division of Wldlife Resources (UDAR), probably in August 1998. Three
nor e Col orado pi kem nnow were col |l ected during sanpling for other studies in
2000 (Table 7). These three fish were also recaptures of fish stocked by the
UDWR. These four Col orado pi kem nnow col |l ections ranged from RM 149. 0-10.7
(Table 7). No nore than one Col orado pi kem nnow was caught on any sanpling
trip (adult monitoring or otherwise) in 2000. No wild Col orado pi kem nnow

were col lected in 2000.
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Table 7. Col orado pi kem nnow col |l ected fromthe San Juan River on “adult

noni toring” and other sanpling trips in 2000.

Tot al

Dat e of PI T Tag Radi o Length Wei ght Ri ver

Capt ure Nunber Fr eq. (nmm (grans) Sex M |
On “Adult Monitoring” Trips:
Recapt ured, stocked Col orado pi kem nnow
09/ 21/ 2000 51247D4B57 NONE 402 470 [ 149.0
On “Razorback Sucker Monitoring” Trips:
Recapt ured, stocked Col orado pi kem nnow
05/ 04/ 2000 512737211D NONE 220 90 [ 97.0
07/ 25/ 2000 7F7B113D5C NONE 404 425 [ 137.3
On UDWR' s sanpling trips:
Recapt ured, stocked Col orado pi keni nnow?
06/ 13/ 2000 NONE NONE 8.5(SL) —-- [ 114.9
06/ 13/ 2000 NONE NONE 8.5(SL) —-- [ 78.8
06/ 13/ 2000 NONE NONE 8.0(SL) —-- [ 78. 1
06/ 13/ 2000 NONE NONE 8.5(SL) —-- [ 78. 1
07/ 09/ 2000 NONE NONE 65 ---- [ 106. 7
07/ 11/ 2000 5127726507 NONE 340 -— [ 10.7

a = These fish were not wei ghed

(SL) = Standard | ength neasurenent
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Razor back Sucker

Ei ght stocked razorback suckers were recaptured during 2000 adult
monitoring (Table 8). These eight collections ranged fromRM 169.0-11.0
(Table 8). Five of these razorback sucker (collected fromRM 108.7-11.0) were
inplanted with radio tags. For the first time, razorback sucker (three fish)
were col | ected upstream of the PNM Weir at RM 166.6. These fish did not have
PIT tags at the tine of recapture. It is likely that these fish cane fromgo
Pond whi ch washed out on 3 August 1998 when the di ke broke during heavy rains.
These fish were washed into Q o Wash which enpties into the San Juan River at
RM 170.8, upstreamof the PNM Weir. Three nore razorback sucker were
coll ected on a razorback sucker monitoring trip in May 2000 and five nore were
collected during trammel -netting efforts in Lake Powell (Table 8). For nore

detailed informati on on razorback sucker collections, see Ryden 2001

Roundtai|l Chub

No roundtail chub were collected during 2000 adult nonitoring.
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Tabl e 8. Razorback sucker collected fromthe San Juan R ver on “adul t
noni toring” and other sanpling trips in 2000.
Tot al
Dat e of PI T Tag Radi o Length Wei ght Ri ver
Capt ure Nunber Fr eq. (nmm (grans) Sex Mle
On “Adult Monitoring” Trips:
Recaptured, stocked razorback sucker—2000
09/ 21/ 2000 NONE NONE 410 820 | 169.0
09/ 21/ 2000 NONE NONE 380 615 | 169.0
09/ 21/ 2000 NONE NONE 351 457 | 169.0
10/ 02/ 2000 420F365F58 751 474 1120 | 108. 7
10/ 03/ 2000 1F43597253 831 510 1400 M 100.0
10/ 03/ 2000 42131C4420 811 508 1400 F 100.0
10/ 04/ 2000 1F743D161A 820 422 1800 M 77.0
10/ 09/ 2000 7TF7B124458 791 483 1005 M 11.0
On “Razorback Sucker Monitoring” Trips:
Recapt ured, stocked razorback sucker—2000
05/ 01/ 2000 TF7D175C49 NONE 398 740 F 141.0
05/ 03/ 2000 507F727F1E NONE 469 1500 M 115.0
05/ 04/ 2000 7F7D1B6654 639 449 760 M 88.0
On “Lake Powel |l Razorback Sucker Hunt” Trips:
Recaptured, stocked razorback sucker—2000
06/ 06/ 2000 1F41482038 NONE 492 1294 | 0.0
06/ 06/ 2000 7F7B11352B NONE 485 982 M 0.0
06/ 06/ 2000 1F6B2D9356 NONE 472 1202 | 0.0
06/ 07/ 2000 1F732D724F NONE 505 1392 M -4, 12
07/ 18/ 2000 1F43686353 475 522 1540 M 0.0

2 = This recapture was in Lake Powel |,
Ri ver - Lake Powel |

confl uence.
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Common Nonnati ve Fi shes

Channel Catfish

As was observed in past years, channel catfish total CPUE was highly
variable, riverwide, again in 2000 (Figure 12). 1In all sanpled reaches (with
t he exception of Reach 5) channel catfish total CPUE was |ower in 2000 than it
was in 1999. In Reach 5, channel catfish total CPUE was higher in 2000 than
in 1999 and was the highest val ue observed in any reach or year since studies
began in 1991 (Figure 12). Channel catfish total CPUE in Reach 6, where
i ntensi ve nechani cal renoval efforts have been taking place, was |ower in 2000
than it has been for several years (Figure 12). Wth the exception of Reach
6, juvenile channel catfish accounted for nore than half of the total CPUE in
all river reaches (Figure 12).

Cct ober 2000 channel catfish total CPUE from RM 180.0-53.0 (Figure 13)
was i ntermedi ate between previous high values observed in this river section
being | ower than in 1999 and hi gher than 1996, but not significantly different
fromeither (Table 9).

Channel catfish mean TL val ues observed during Cctober 1999 adult

nmoni toring were | ower than val ues observed for previous years’ sanpling

(Figure 14). In 2000 however, channel catfish nean TL increased in Reaches
6-4, and in Reach 1 (Figure 14). 1In 2000, channel catfish nean TL in Reaches
3 and 2, was al nost identical to 1999 values. 1In 1999, it was observed that

whi l e I arge individual channel catfish continued to be collected in Reaches 5-
1, the TL standard deviation values for all five reaches had shifted
noti ceably downward from previous years’ values (Figure 14). In 2000, TL

standard devi ati on values renmained low i n Reaches 3-1, but increased in
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Figure 13.

FISH PER HOUR OF ELECTROFISHING

50

40
30
20
10
CHANNEL CATFISH
RM 180.0-53.0
OCTOBER TRIPS
0 LEAST SQUARE MEANS
RGN £§~ RGN $§

YEAR

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, 1994-2000. Error bars represent
standard error values. Circles include years whose values are not
significantly different from one another. Only those sampling
trips on which this entire river section was sampled are
presented.
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Table 9. One-way ANOVA statistics and matrix of Bonferroni-adjusted
pai rwi se conparisons of total (juvenile + adult) channel catfish
CPUE data, in the San Juan River, RM 180.0-53.0, Cctober 1994 to
Cctober 2000 (p < 0.10 = * = statistically significant
rel ati onship).

One-way ANOVA: F-statistic = 27.695, r2 = 0.082, p = 0.000*

Scheffe matrix: 1994 1996 1997 1998 1999 2000
1994 1. 000
1996 0. 000* 1.000
1997 0. 060* 0.000* 1.000
1998 1. 000 0. 000* 1.000 1. 000
1999 0. 000* 0.039* 0.000* 0.000* 1.000
2000 0. 000* 1.000 0. 000* 0.000* 0.566 1. 000
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Reaches 6-4 (Figure 14). Unlike native flannel nouth sucker and bl uehead
sucker and nonnative common carp, breakdowns of channel catfish TL's by 25-mm
size-cl asses did not reveal |arge nunbers of age-0 fish in 2000 (Figure 15).
Channel catfish total CPUE in the | ower portion of Reach 6 (RM 166. 6-
158.6), the area of river fromwhich this species has been intensively renoved
via electrofishing over the last five years, in 2000 was significantly | ower
than was observed in both 1998 and 1999 (Table 10a, Figure 16). Channe
catfish juvenile CPUE in this section of the river denonstrated an upward
trend between 1996 and 1999, with 1999 being significantly higher than in
previ ous years, but juvenile CPUE dropped again significantly in 2000 conpared
to 1999 (Table 10b, Figure 16). Though channel catfish adult CPUE was
significantly lower in 1997 than all other years (i.e., 1996, 1997-2000), the
general trend for adult CPUE between 1996 and 2000 was steadily downward

(Table 10c, Figure 16).

Comon Carp

In 2000, common carp total CPUE increased slightly in Reaches 6-4, but
decreased slightly in Reaches 3-1 conpared to 1999 values (Figure 17).
However, there was a large difference between 2000 common carp catch rates and
t hose observed for previous years’ sanpling. Adult comon carp CPUE in 2000
was |lower in all reaches conpared to 1999 (Figure 17). The real difference,
however, was in juvenile common carp CPUE. Juvenile common carp CPUE i n Reach
6 was the highest observed for this age-class in any reach or year since our
studi es began in 1991 (Figure 17). |In addition, nore juvenile comon carp
were collected in Reaches 5 and 4 in 2000 than had been collected in these two

reaches since 1995 (Figure 17).
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Tabl e 10a.

One-way ANOVA statistics and matrix of Bonferroni pairw se

conpari sons of total (juvenile + adult) channel catfish CPUE data,
in the San Juan River, RM 166.6-158.6, on fall sanpling trips
1996-2000 (p < 0.10 = * = statistically significant rel ationship).

One-way ANOVA: F-statistic = 7.990, r2 = 0.355, p = 0.000*

Scheffe matrix: 1996 1997 1998 1999 2000
1996 1. 000
1997 0. 000* 1.000
1998 1. 000 0. 008* 1.000
1999 1. 000 0.009* 1.000 1. 000
2000 0. 004* 1.000 0.097* 0.084* 1.000

Tabl e 10b.

One-way ANOVA statistics and matrix of Bonferroni pairw se

conpari sons of juvenile channel catfish CPUE data, in the San Juan
Ri ver, RM 166.6-158.6, on fall sanpling trips 1996-2000 (p < 0.10
= * = statistically significant relationship).

One-way ANOVA: F-statistic = 4.170, r?2 = 0.223, p = 0.005*

Scheffe matrix: 1996 1997 1998 1999 2000

1996 1. 000

1997 1. 000 1. 000

1998 0. 657 0. 460 1. 000

1999 0.039* 0.022* 1.000 1. 000

2000 1. 000 1. 000 0. 406 0.022* 1.000

Tabl e 10c.

One-way ANOVA statistics and matrix of Bonferroni pairw se
conpari sons of adult channel catfish CPUE data, in the San Juan
Ri ver, RM 166.6-158.6, on fall sanpling trips 1996-2000 (p < 0.10
= * = statistically significant relationship).

One-way ANOVA: F-statistic = 11.533, r2 = 0.443, p = 0.000*

Scheffe matrix: 1996 1997 1998 1999 2000
1996 1. 000
1997 0. 000* 1.000
1998 0. 046* 0.009* 1.000
1999 0.023* 0.096* 1.000 1. 000
2000 0. 000* 1.000 0. 264 1. 000 1. 000
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Common carp total CPUE from RM 180.0-53.0 (Figure 18) in Cctober 1999 and
Cct ober 2000 was al nost identical. October 1999 and 2000 common carp tota
CPUE val ues were internediate to previous years’ high val ues, being higher
than in October 1997 and | ower than in Cctober 1996, but not significantly
different fromeither year (Table 11, Figure 18).

Common carp nean TL in Reach 6 was the | owest ever observed in that reach
and anmong the | owest ever observed in any reach or year since studies began in
1991 (Figure 19). The |ower range of common carp TL's by river reach observed
in 2000 was consistently lower than in 1999, with the exception of Reach 2
(Figure 19). Range val ues by reach observed for common carp TL in 2000 (again
with the exception of Reach 2) nore closely resenbl ed those seen from 1991-
1995 (Figure 19). Plots of comon carp TL by 25-nm size-cl asses show t hat,

i ke native flannel nouth sucker and bl uehead sucker, conparatively |arge
nunbers of age-0 common carp were collected in 2000 (Figure 20). Al nost
three-quarters (72.7% of the age-0 common carp collected riverw de in 2000
were collected in Reach 6 (Figure 5). In Reach 6, over eleven tinmes as many
age-0 common carp were collected upstreamof the PNM Wir (RM 166.6) as
downstream A total of 159 age-0 common carp (23.1/ hour of electrofishing)
were collected fromRM 180. 0-166. 6 as opposed to 6 age-0 comon carp (2.0/ hour
of electrofishing) fromRM 166. 6- 158. 6.

Channel catfish total CPUE in the | ower portion of Reach 6 (RM 166. 6-
158.6), the area in which channel catfish nechanical renoval efforts have been
concentrated since 1996, has denpnstrated a steady, but not significant,
decline over the last three years (1998-2000; Table 12a, Figure 21). Juvenile
conmon carp, which are very rare nmade up nore of the total CPUE in 2000 in ths
section of the river than they have since 1992 (Figures 17 and 21). Yet even
t hough juvenile common carp were collected in relatively |large nunbers in 2000
when conpared to previous years’ sanmpling in this river section, the

difference was (with one exception) not significant (Table 12b, Figure 21).
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Figure 18. 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, 1994-2000. Error bars represent
standard error values. Circles include years whose values are not
significantly different from one another. 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 nmatrix of Bonferroni-adjusted
pai rwi se conparisons of total (juvenile + adult) comon carp CPUE
data, in the San Juan River, RM 180.0-53.0, October 1994 to
Cctober 2000 (p < 0.10 = * = statistically significant
rel ati onship).

One-way ANOVA: F-statistic = 35.739, r2 = 0.103, p = 0.000*

Scheffe matrix: 1994 1996 1997 1998 1999 2000
1994 1. 000
1996 0. 000* 1.000
1997 0. 000* 0.002* 1.000
1998 0. 000* 0.000* 0.026* 1.000
1999 0. 000* 1.000 1. 000 0. 000* 1.000
2000 0. 000* 1.000 1. 000 0. 000* 1.000 1. 000
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Table 12a. One-way ANOVA statistics and nmatrix of Bonferroni pairw se
conpari sons of total (juvenile + adult) common carp CPUE data, in
the San Juan River, RM 166.6-158.6, on fall sanmpling trips 1996-
2000 (p < 0.10 = * = statistically significant relationship).

One-way ANOVA: F-statistic = 1.548, r2 = 0.096, p = 0.200

Scheffe matrix: 1996 1997 1998 1999 2000
1996 1. 000
1997 1. 000 1. 000
1998 1. 000 1. 000 1. 000
1999 1. 000 1. 000 1. 000 1. 000
2000 1. 000 1.000 0.201 1. 000 1. 000

Tabl e 12b. One-way ANOVA statistics and nmatrix of Bonferroni pairw se
conpari sons of juvenile common carp CPUE data, in the San Juan
Ri ver, RM 166.6-158.6, on fall sanpling trips 1996-2000 (p < 0.10
= * = statistically significant relationship).

One-way ANOVA: F-statistic = 2.629, r2 = 0.153, p = 0.043*

Scheffe matrix: 1996 1997 1998 1999 2000
1996 1. 000
1997 1. 000 1. 000
1998 1. 000 1. 000 1. 000
1999 1. 000 1. 000 1. 000 1. 000
2000 0.186 0.131 0. 055* 0.239 1. 000

Table 12c. One-way ANOVA statistics and nmatrix of Bonferroni pairw se
conpari sons of adult conmmon carp CPUE data, in the San Juan River,
RM 166. 6-158.6, on fall sanpling trips 1996-2000 (p < 0.10 = * =
statistically significant relationship).

One-way ANOVA: F-statistic = 1.940, r?2 = 0.118, p = 0.116

Scheffe matrix: 1996 1997 1998 1999 2000
1996 1. 000
1997 1. 000 1. 000
1998 1. 000 1. 000 1. 000
1999 1. 000 1.000 0.911 1. 000
2000 1. 000 1.000 0.086* 1.000 1. 000
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Common carp adult CPUE mrrored the trends seen for common carp total CPUE.
However, in the case of adult common carp the downward trend in CPUE from
1998- 2000 was significant (Table 12c, Figure 21).

During July 2000 razorback sucker nonitoring, several 40-50 nm TL conmon
carp were collected fromstriped bass stomachs, as was a scale froman adult

common carp (unpublished data).

O her Nonnative Fishes

Lar genout h Bass

More | argenout h bass were coll ected during 2000 adult nonitoring than
have ever been collected since our studies began in 1991. A total of 111
| argenout h bass were collected during 2000 adult nonitoring (Table 1). O
these, 109 were juveniles. Largenouth bass collections ranged fromRM 178. 0-
4.0, but alnost all of these fish (n = 104, 93.7% were collected upstream of
t he canyon reaches (RM 68.0-0.0). The largest majority , 83.8% (n = 93), of

those 111 were coll ected upstream of RM 100. 0.

Striped Bass

A total of 109 striped bass were collected during 2000 adult nonitoring
(Table 1, Figure 22). O these, 108 were adults. Collections ranged from RM

158.0-11.0 (Figure 22). N ne nore adult striped bass were collected on the
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May 2000 razorback sucker nmonitoring trip, which sanpled fromRM 147.9-76.4
(striped bass collections ranged fromRM 87.0-76.8; Figure 22), and 279 nore
adult striped bass were collected on the July 2000 razorback sucker nonitoring
trip, which sanpled fromRM 147.9-129.0 (striped bass collections ranged from
RM 147.0-129.0; Figure 22; Ryden 2001). Another 35 adult striped bass were
col l ected on channel catfish nmechanical renoval trips (which sanpled from RM
166. 6- 158. 6) during the sunmer of 2000 (J. Brooks, pers. comm).

This is the | argest concentration of striped bass ever to be
scientifically docunented in the San Juan River. The nunbers and tim ng of
striped bass collections indicate that striped bass noved upstream from Lake
Powel | (at least as far as the PNM Weir) during or just after runoff. By
Cct ober, nunbers of striped bass remaining in the San Juan River had greatly
di m ni shed. However, while fall nonitoring nunbers were not nearly as high as
t hose observed during July razorback sucker nonitoring, several hundred of
these lacustrine predators did remain in the San Juan River into fall 2000.

St omach sanpl es harvested from striped bass during July 2000 razorback
sucker monitoring included adult speckled dace, juvenile flannel nouth sucker
age-0 common carp (and one scale froman adult carp), a juvenile channe
catfish, and adult crayfish (unpublished data). One 500 mm TL, fermale striped
bass collected at RM 141.0-140.0 also had a hook in its stomach with the line

still protruding fromits mouth (unpublished data).
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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) in 1999 and 2000 is likely a sign that the San Juan R ver
fl annel mout h sucker population in this reach is responding positively to fl ow
mani pul ati ons. Wen these two river sections are conbined (RM 180. 0-53.0) and
total CPUE examined, it shows that flannel nouth sucker nunbers increased
significantly in 1999 and again in 2000 conpared to 1996-1998 nunbers. In
2000, the majority of flannel nouth sucker collected in Reach 6 were age-0
juveniles. The reason for this large increase in age-0 flannel mouth sucker is
not clear. However, several years of experinental flows from Navaj o Reservoir
have i nproved substrates and increased productivity in Reach 6. This fact
conbined with a good reproductive effort by the flannel mouth sucker in this
reach and |low, stable flows |ikely conmbined for very good survival of the 2000
year class of flannel nouth sucker

It is intriguing that the |arge spike in age-0 flannel mouth sucker
nunbers occurred upstreamof the area in which the majority of the striped
bass were collected. During July 2000 razorback sucker nonitoring, when 279
striped bass were collected in 15.8 RMof electrofishing, an al nost conpl ete

absence of “smaller” flannel nouth sucker in collections was noted (pers.
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obs.). It is likely that the |arge nunber of adult striped bass observed in
sumer 2000 adversely effected the survival of flannel mouth sucker < 300 mm TL
in the river sections where they occurred. Adult striped bass have been
docunent ed preying upon flannel mouth sucker as |large as 280 mm TL (unpubli shed
data). The presence of the PNM Weir, which acts as an inpedi nent to upstream
fish movenents (Ryden 2000a), likely sheltered age-0 flannel mouth sucker
occurring upstreamof this barrier fromstriped bass predation in 2000.

However, there nmay be alternative explanations for the | arge nunber of
age-0 flannel mouth sucker collected in Reach 6 above the PNM Weir. One
alternative explanation (P. Hol den, pers. comm) assunes that sone condition
or set of conditions in Reach 6, upstreamof the PNM Wir, was especially
beneficial to a the common | arge-bodied fish species that are spring spawners
(i.e., flannel mouth sucker, bluehead sucker, and comon carp). Relatively
| arge nunbers of age-0 fish of all three of these species were collected
upstream of the PNM Weir in 2000, with average or bel ow average nunbers of
age-0 fish of these species being collected in downstreamreaches. The other
common | arge-bodi ed fish species, channel catfish (a sumer spawner), did not
denonstrate the same trend in nunmbers or distribution of age-0 fish. It is
possi bl e that some beneficial condition or set of conditions favored
successful spring spawni ng of conmon | arge-bodi ed fishes upstream of the PNM
Weir in 2000, but did not benefit channel catfish either because conditions
had changed by sumer 2000, or because channel catfish do not occur in
sufficient nunmbers upstreamof the PNM Weir to have benefitted fromthese
condi ti ons.

The declining total CPUE of flannel nouth sucker in Reach 1 (inmediately
adj acent to Lake Powell) and the al nost conpl ete di sappearance of small size-
class flannel mouth sucker fromthis river reach may be directly related to
nonnative predators. This decline first became apparent in our data sets in

June 1996, a little over a year after the waterfall separating Lake Powel | and
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the San Juan River was inundated, once again allow ng |acustrine predators
free access into the |lower San Juan River. This sane trend may be taking place
in Reach 2 as well, as evidenced by total CPUE declines in Cctober 1999 and

2000. Striped bass, walleye (Stizostedion vitreun), and the ubiquitous

channel catfish have been docunented to prey on flannel mouth sucker (Brooks et
al . 2000, Ryden 2000a) and the mpjority of walleye and, up until sunmer 2000,
striped bass were collected in Reach 1 and adj acent Reach 2 (Ryden 2000a).
Al of the above data fornms a conpelling circunstantial argunent to say that
| acustrine predatory fish are a detrinment to the native fish community, even
ef fecti ng speci es as abundant as the flannel mouth sucker

However, like the situation in Reach 6, alternative expl anati ons may
apply to the di sappearance of flannel nouth sucker from Reach 1. Over the |ast
several years, The San Juan River in Reach 1 has accunul ated an extrenely
heavy sedinent load (R Bliesner pers. conm). This accunul ation of sedi nment
may have had a drastic enough effect on the productivity of this reach to
reduce the forage base to a point where flannel nouth sucker (and ot her
species) could no longer find sufficient forage, thus they vacated the reach

The statistically significant increase in nunbers of juvenile
fl annel mout h sucker collected in the |ower portion of Reach 6 (RM 166. 6- 158. 6)
bet ween 1998 and 2000 may be directly linked to mechanical renoval of channe
catfish in this section of the river. Adult channel catfish (> 300 nmm TL)
were very abundant in this portion of Reach 6 throughout the 1990's. However,
i ntensive renoval efforts appear to have been at | east nobderately successfu
i n reduci ng the nunber of adult channel catfish in this section of the river.
Since channel catfish are the only predatory nonnative fish commonly found in
this portion of river, it seens logical to relate the decrease in nunbers of
adult channel catfish to the increase in nunbers of juvenile flannel nouth
sucker, the nost abundant forage fish in this section of the river. These two

species do seemto share nore interactions (life history, distribution, etc.)
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than do any of the other conmon | arge-bodi ed native and nonnative fish
species. However, with only three years of strong trend data, it is

i npossible to make definite conclusions at this tinme.

Bl uehead Sucker

Bl uehead sucker in the San Juan River tend to be concentrated in upstream
reaches of the river, specifically Reach 6 in our study area. |In 1999,
bl uehead sucker total CPUE in Reach 6 was the highest that had ever been
observed in this reach. In 2000, bluehead sucker total CPUE in Reach 6
i ncreased yet again. Bluehead sucker total CPUE for Reach 6 and the core
sanpl ing area conbi ned (RM 180.0-53.0) in 2000 was not as high as in 1999
(though not significantly different), but was still significantly higher than
t hat observed from 1994-1998. Thus, it appears that reoperation of flows from
Navaj o Reservoir has been a boon to the San Juan River bl uehead sucker
popul ati on, especially in Reach 6.

Li ke flannel nouth sucker, the majority of age-0 bl uehead sucker coll ected
in Reach 6 during 2000 adult monitoring were collected upstream of RM 166.6
and were probably al so sheltered formstri ped bass predati on by the presence
of the PNM Weir. As with flannel nouth sucker, “smaller” bluehead sucker were
essentially absent fromcollections during July 2000 razorback sucker
moni toring (pers. obs.). Although bluehead sucker occur in | esser nunbers in
downstream reaches (i.e., Reach es 4-2) than do flannel nouth sucker, they are
still common enough that they were probably effected adversely by the presence
of large nunbers of adult striped bass during sumrer 2000. Wile there is no
docunentation to date of striped bass preying on bluehead sucker, the fact

that they prey on both sympatric flannel nouth sucker and speckl ed dace woul d
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argue for them being eaten when striped bass are present.

Li ke flannel nouth sucker, the alternative explanation for the | arge
nunber of age-0 bl uehead sucker in Reach 6 above the PNM Weir (P. Hol den
pers. comm), may al so apply here.

Juveni | e bl uehead sucker in the |ower portion of Reach 6 (RM 166. 6-158. 6)
did not show the sanme significant increase in nunber between 1998 and 2000 as
did juvenile flannel nouth sucker. Nunmbers of juvenile bluehead sucker in this
section of the river were significantly higher in 1999 than in any previous
year, but declined markedly (though not significantly) in 2000. As was the
case throughout the “adult nonitoring” studies of 1991-1998 (Ryden 2000a),
bl uehead sucker exhibit popul ation trends i ndependent of those observed for
the synpatric flannel mouth sucker. This is logical, given the two species
often occupy different habitats, wi th bluehead sucker being nore Iimted to
cl ean cobbl e habitats such as riffles, whereas flannel nouth sucker are nore of
a generalist species, being found in many habitats. Al so, bluehead sucker are
nore limted in their distribution than are flannel nouth sucker. Thus the
factors that effect flannel nouth sucker may effect bluehead sucker differently

or not at all.

Rare Native Fi shes

Col or ado Pi kem nnow

No wi | d Col orado pi kem nnow were collected in 2000. Collections of wild
adult Col orado pi kem nnow have been rare since 1995. Stocked juvenile

Col orado pi kem nnow continue to be recaptured, but nunbers recaptured in 2000
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were nmuch lower than in previous years. It is evident that at |east smal
nunbers (relative to total nunmbers stocked) of stocked Col orado pi kenm nnow
continue to persist and grow in the San Juan River and the |ikelihood that at
| east a few of these fish will recruit and becone spawni ng adults seens good.
However, the reason for the rather severe drop-off in nunbers of stocked fish
recaptured in 2000 as conpared to previous years is unknown. The very | ow
nunbers of stocked Col orado pi kem nnow recaptured in 2000 may just be a one-
year anonaly in sanpling, or these nunbers may indeed reflect a severe drop-
off (i.e., bottleneck) in the survival of these fish. It is possible that
some stocked juvenile Col orado pi kemi nnow were |ost to striped bass predation
VWhile there is no direct evidence of this, striped bass are known to prey on
synpatric native fishes, sone as |large as 280 mm TL (unpublished data).
Furthernore, Col orado pi kem nnow st ocked between 1996 and 1998 woul d have been
conpl etely piscivorous by 2000 and very likely using many of the same habitats
as adult striped bass to pursue their prey. The size ranges (mm TL) observed
for recaptured individuals would place many of themw thin the size range
vul nerable to striped bass predation and any overlap in habitat use between
these two species would increase the chances of young Col orado pi kem nnow
bei ng eat en.

Hopeful ly, sanpling in 2001 will help to answer some of these questions
about stocked Col orado pi kem nnow survival before augnmentation efforts for

this species begin anew in 2002.

Razor back Sucker

St ocked razorback sucker continue to persist throughout the San Juan

River. Unfortunately, due to difficulties in obtaining and rearing enough
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razor back sucker for stocking, many fewer razorback sucker have been stocked
than were originally planned (Ryden 1997, 2001). However, the few razorback
sucker that have been stocked continue to grow and have begun to spawn.

Larval razorback sucker were collected in both 1998 and 1999 (S. Pl atania
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
2000b). Some razorback sucker that washed out of Qo Pond in August 1998
have survived and are now resident in the San Juan River upstream of many of
the instreamdiversion structures. Nunerous razorback sucker have al so been
recaptured in Lake Powell in areas that were occupied by wild razorback sucker
(i.e., Piute Farnms) as recently as the late 1980's.

Based on the nunbers stocked versus nunbers recaptured, stocked razorback
sucker have had nuch hi gher survival post-stocking than have stocked Col orado
pi kem nnow i n the San Juan River. One reason for this may be their size at
time of stocking. Razorback sucker stocked at |arger sizes (> 350 mm TL) have
survived nmuch better than smaller stocked fish (Ryden 2001). To date very few
| arge Col orado pi kem nnow have been stocked into the San Juan River, and the
few adul ts that have been stocked were in poor health when stocked.

For nore detailed informati on on stocked razorback sucker, see Ryden

2001.

Roundtai|l Chub

Roundt ail chub collections continue to be very rare in San Juan River.
No roundtail chub were collected in 2000. There appears to be no persistent
roundtail chub population in the mainstem San Juan River, as mght be

docunented by recaptures of tagged fish or popul ation | ength-frequencies
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indicating recruitnent. Only a very few, scattered adult fish appear to be
resident in the mainstem San Juan River. The few juvenile roundtail chub
collected in the mainstemriver appear to be transient residents at best,

rarely if ever recruiting into adulthood.

Common Nonnati ve Fi shes

Channel Catfish

Total CPUE for channel catfish continues to vary widely fromyear to year
and reach to reach. In 2000, channel catfish total CPUE dropped in every
reach except Reach 5, compared to 1999 values. The trend towards a | ower CPUE
for adult channel catfish still appeared to be taking place (again with the
exception of Reach 5) in 2000, though this trend was not as easily discernible
in 2000 as it was in 1999 CPUE data. Unlike the three other comon | arge-
bodi ed fishes in the San Juan River, |arge nunbers of age-0 channel catfish
were not collected in 2000.

The nost | ogical explanation for the observed trend towards smaller fish
i n channel catfish popul ations is nmechanical renpoval efforts. Since
el ectrofishing tends to be sonewhat size selective for larger fishes, it would
make sense that |arger channel catfish would be nore dramatically effected by
mechani cal renoval efforts based around el ectrofishing. The renmpoval of |arger
si ze-class fish woul d make nore resources available for snmaller channe
catfish (i.e., less intraspecific conmpetition). Survival of smaller size-
cl asses of channel catfish may al so increase due to reduced intraspecific

predation by | arger nenbers of their own species. Thus, in effect, smal
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channel catfish would have greater survival rates, but the species as a whole
woul d have di m ni shed reproductive potential as |arge nunbers of fecund adults
were renoved. |If nunbers of mature adult channel catfish can continue to be
ef fectively renoved and younger fish can be mechanically culled as they begin
to recruit to the adult life-stage, the popul ation should eventually start to
show dramati c reductions in nunbers. However, this will be a |long and | abor-

i ntensi ve process.

This argunent seens to be supported by channel catfish CPUE data fromthe
| ower portion of Reach 6 (RM 166. 6-158.6) over the last five years. Follow ng
the theories espoused for anticipated reaction of channel catfish popul ations
to nechani cal renoval efforts (J. Brooks, pers. conm), there has been a
downward trend in adult channel catfish CPUE in ths section of the river over
the last five years. Nunbers of adult channel catfish in 2000 in this reach
were significantly | ower than when mechani cal renoval began in this section of
river in 1996. During this same tinme frane, juvenile channel catfish CPUE in
this section of river increased significantly between 1996 and 1999, then
declined significantly between 1999 and 2000. Only tinme will tell if this
downward trend conti nues.

VWile a reduction in nunbers of |arge channel catfish bodes well for
native fishes by reducing the predation potential, the increase in smal
channel catfish poses some unique, albeit hopefully short-lived problens for
native fishes. A stocked, subadult Col orado pi kem nnow has al ready been
docunent ed choki ng on a channel catfish it tried to ingest (Ryden 2000c, Ryden
and Smith 2001). In addition, higher nunbers of small size-class channe
catfish may al so cause increased conpetition for food and other resources with
certain native fishes (specifically flannel nouth sucker and roundtail chub).

To date, few easily identified or interpreted trends are obvious in

channel catfish total CPUE or length data. Prelinmnary data on the effects of
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mechani cal renoval efforts on this species | ook encouraging, but fluctuating

nunbers in the data sets continue to be hard to interpret.

Comon Carp

As was the case with native flannel nouth sucker and bl uehead sucker
| arge nunbers of age-0 comon carp were collected in Reach 6 in 2000, al nost
all upstreamof the PNMWir. At the sanme tinme adult common carp CPUE in
Reach 6 was the | owest ever observed in this reach on a fall sampling trip.
It is probable that the sane factors that contributed to there being such
| arge nunbers of age-0 native suckers in 2000 (di scussed previously) were al so
responsi ble for the | arge nunber of age-0 conmon carp

The drop in adult common carp CPUE in Reach 6 in 2000 nmay indicate an
adverse effect of mechanical renoval efforts on adults of this species in this
reach. |If so, this would be the first evidence ever collected that shows
researchers could have an inpact on the San Juan River conmon carp popul ation

Only further nmonitoring will tell.

O her Nonnative Fishes

Lar genout h Bass

G ven that nost of the striped bass in 2000 were coll ected upstream of RM

100.0 and that nobst of themwere juvenile, it would appear that these fish are
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entering the San Juan River from upstream sources. Largenouth bass (nostly

juveniles) have been collected in Reaches 6 and 5 in past years, usually near

or in the mouths of irrigation return ditches. Of-channel sources linked to

these ditches may very well be the source of these fish. Low, clear flows and

stabl e conditions throughout 2000 may have contributed to a higher-than-usua

survival rate of juvenile |argenmouth bass once they entered the river.
Despite nunbers of |argenmouth bass collected in 2000 bei ng markedly

hi gher than in previous years, when conpared to other fish species in the

river, the percent of the fish community conposed by this species was stil

relatively low. However, while |largenmouth bass juveniles are not a threat to

native fishes by thenselves, they are just one nore stressor in a system

al ready overloaded with stressors. Largenouth bass are known to prey on

nati ve speckl ed dace (unpublished data), and will provide conpetitive and

predative pressures on synpatric native species when they are present.

Striped Bass

Striped bass are a problemin the San Juan River. The nunbers of this
particul ar predator found at any given tine in the San Juan River are highly
variable. Yet even one striped bass in the river represents the |oss of
native fish through predation. Striped bass have been docunented preying upon
common fish species, both native and nonnative, in the San Juan River. Data
coll ected during the July 2000 razorback sucker nonitoring trip (i.e., absence
of small native suckers in the catch and conmon native and nonnative fishes
docunented in striped bass stonmachs; Ryden 2001) and Cct ober 2000 adult
monitoring trip (i.e., the skewed distribution of age-0 flannel mouth sucker

bl uehead sucker, and conmon carp in upstreamriver reaches) indicates adult

-59-



striped bass may have cropped | arge nunbers of juvenile conmon fishes during
sumer 2000. There is no reason to believe that rare native fishes occupying
the sane habitats as adult striped bass would not be eaten as well. Just
because rare fish are | ess abundant and predation on themis that much harder
to document, does not nean it doesn’t happen. This becones an issue of
concern to the SJRIP as significant financial and manpower resources are being
shifted towards stocking efforts for Col orado pi kemi nnow and razorback sucker
If influxes of |arge nunmbers of striped bass from Lake Powel|l occur w th any
regul arity, whol e stockings of endangered could be |ost.

The quandary that the SJIRIP finds itself inis that there are few
renedi al actions that can be taken to address this problem Mechani cal
renoval efforts can be intensified when striped bass invasions are identified
and angler bag Iimts on striped bass in the mai nstem San Juan R ver can be

renoved, but realistically, there is little else that can be done.
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