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| NTRODUCTI ON

The Central Arizona Project (CAP) is a series of aqueducts and pipelines that
transports Col orado River water from Lake Havasu, Arizona-California, to
central and southern Arizona for agricultural, nunicipal, and industrial uses.
The CAP was aut horized by Congress in the Col orado River Basin Project Act of
1968, and construction was |largely conmpleted by the U S. Bureau of Reclamation
(Reclamation) in 1993. A US. Fish and Wldlife Service (FW5) Biologica

pi nion (BO) on transportation and delivery of CAP water to the Gla River
Basin (FW5 1994) determined that the project would jeopardize the continued
exi stence of four threatened or endangered fishes: G la topm nnow Poeciliopsis
occidentalis, spikedace Meda ful gida, | oach m nnow Tiaroga cobitis, and
razorback sucker Xyrauchen texanus. FW5 (1994) also determined that the
project would adversely nodi fy designated critical habitat of the latter three
species. The primary justification for the jeopardy opinion was the potenti al
for transfers of nonindi genous fishes and ot her aquatic organisns fromthe
Lower Colorado River to various drainages in the Gla R ver Basin via the CAP
where they could negatively inpact threatened or endangered fishes.

A Reasonabl e and Prudent Alternative (RPA) of the BO directed that

Recl amation, in cooperation with the Arizona Gane and Fi sh Departnment (AG-D)
and FWS, "...devel op and inplenent a baseline study and |l ong-term nonitoring
of the presence and distribution of non-native fish..." in the CAP aqueduct
and selected river and canal reaches in Arizona. The goal of the nonitoring
plan as stated in the BOis "...to establish baseline data on the presence and
di stribution of non-native fishes in the target reaches and to detect changes
in the species conposition or distribution."

Target reaches to be nonitored include: 1) the CAP aqueduct; 2) Salt River
Project (SRP) canals; 3) Florence-Casa Grande (FCG Canal; 4) Salt River
between Stewart Muntain Dam and G anite Reef Dam 5) Gla River between
Cool i dge and Ashur st -Hayden dans; and 6) San Pedro River downstream fromthe
U. S. - Mexi co border.

The BO, conpleted in April 1994, directed Reclamati on to begin nonitoring by
Cctober 1994. That nonitoring was nostly conpleted w thout benefit of a
nonitoring plan, and the data were partially reported in nenoranda to files
that were distributed to FWs and AG-D (Jakl e 1995b, c). An anmendnent to the
BO dated June 22, 1995, further established dates for devel opnent of draft and
final nmonitoring plans by June 1, 1995, and August 1, 1995, respectively. The
draft plan was submitted for review on July 2, 1995, and was revised on June
7, 1996. The nost recent revision was conpleted in October, 1996. Because
nmet hodol ogi es, at least in early years of inplenentation, may evol ve somewhat
as experience, testing, and refinements accunul ate, the nonitoring plan nay be
updated periodically and therefore may never becone "final."

This report presents results of Reclamation and subcontractor/ cooperat or
monitoring of target streans and canals for the years 1995 and 1996. In
addi tion, comnparisons wth other published and unpublished sanpling data
within target reaches are made, and in sone cases those data have been
retabul ated herein to facilitate those conparisons. Habitat data that were



col l ected under the nmonitoring plan nethodol ogies will be reported in the 5-
year conprehensive report required under the 1994 BO

METHCDS

Det ai | ed sanpling net hodol ogi es were presented in the 1996 nonitoring plan and
appendi ces (C arkson 1996), and will not be reiterated in detail here. |In
general, streans were stratified according to geonorphol ogy or fl ow
characteristics, and replicate "quantitative" sanpling stations were
established as the source for distribution and assenbl age structure data. The
plan calls for electrofishing as the primary gear for this purpose, but use of
other methods is encouraged if electrofishing is deened inadequate. In
practice, only the relatively small habitats of the San Pedro River rely upon
el ectrofishing for the bulk of data collection. During sanpling in 1995 and
1996, other gear types including gill nets, tramel nets, drift nets, hoop
nets, mnnow traps, seines, dip nets, trot lines, and angling have been

depl oyed to varying extent. Attenpts are nade to sanple all available
habitat, but that is only practical in the San Pedro River and certain reaches
with "small" habitats in the Gla and Salt rivers. Follow ng collection of
"quantitative" data fromfixed streamstations, qualitative sanpling is to be
performed upstream and/ or downstream of each station for the purpose of
collecting rare species for additions to species richness estimtes.

In canals, sanpling is nore opportunistic, and is conducted during | ow fl ow or
"dry-up" conditions. Sanpling reaches are fixed, but only in the CAP cana
are fixed stations sanpled. For |ogistical reasons, punping plant forebays
are the primary source of CAP canal fishery data, and sanpling there requires
the use of a large array of sanpling gears to be effective. Sanpling in the
SRP and FCG canal s requires searches for available water and fish
concentrations during flow outages, and primarily relies upon seines, dip
nets, and entangl ement gears for collection of fishes.

Recl amati on has sought help from various sources to conduct this work. The
Boul der City Regional Ofice of Reclamation has had primary responsibility for
CAP sanpling. Reclamation's Phoenix Area Ofice, with considerable help from
the AGFD, conducted rmuch of the sanpling of the remaining sites in 1995. AG-D
has overseen a multi-agency sanpling of the SRP canal s above the electrica
fish barriers since 1990. 1In 1996, AGFD took over primary sanpling of the
Gla, Salt, and San Pedro rivers, and Arizona State University (ASU)
contracted the SRP and FCG canal s in 1995-1996 and 1996, respectively.

Not e that 1995 sanpling preceded devel opnent of the nost recent version of the
monitoring plan. The only major differences between 1995 and 1996 sanpling
nmet hods were that two stations on the San Pedro River quantitatively sanpled
400 mof streamin 1995 (the figure was dropped to 200 m by C arkson [1996];
see Results and Discussion section), and that field data forns differed.
Sanpling in 1995 required some collection of fish | ength-weight data, but did
not otherw se attenpt to distinguish between age-0 and ol der fish, i.e. many

i ndividuals were sinply enunerated without regard to age or size class. Oher
nore speci fic nethodol ogi cal notes are di scussed under individual streanfcana
sections bel ow.



RESULTS AND DI SCUSSI ON

CGeneral failures to adhere to detailed nmethods in Carkson (1996) include
occasi onal or routine om ssions of: measurenent and recording of

el ectrofishing electrical settings, stream conductance, and tenperature;
recording of detailed field notes and stream station naps, and; preservation
of adequate samples for voucher. These deficiencies will be rectified in
future sanpling efforts.

Conpl et e standardi zati on of sanpling methodol ogi es within and across sanpling
stations in these early years of the nonitoring program has not yet occurred.
This deficiency introduces bias when attenpting to conpare assenbl age
structure variations. |In addition, the statistical approach to presentation
of assenbl age structure data under the nonitoring programis still undergoing
review and analysis (C arkson 1996). For these reasons, percentage relative
abundance was not conmputed, and quantitative and qualitative fish collection
data were pool ed for purposes of tabular presentation. Therefore, only very
general concl usions regardi ng assenbl age structure are presented in this
report. Future reports will present nore conplete data analyses in this
regard, reflecting recomendations arising fromthe statistical review of
sanpling design and data anal ysis that should be conpleted this cal endar year

Anot her not abl e exception to nmethods specified by darkson (1996) includes
delays in fully inplenenting quality control/quality assurance procedures.

Al data were entered and verified (double entry) using the Key Entry Ill data
entry software system (Sout hern Conputer Systens, Inc.; not the custom dBASE V
programidentified in the plan), but the post-processing data verification
steps have not yet been fully devel oped and inplenented. Finally, a
managenent action plan to direct responses to field contingencies has not been
devel oped.

Table 1 lists sanpling dates of all stream and canal nonitoring conducted
during 1995 and 1996. Table 2 provides a list of compn and scientific
speci es names, and their acronyns used in subsequent tabul ation.

Central Arizona Project Cana

Sanpl ing Notes and Devi ati ons From Protocol --CAP sanpling has generally
adhered to met hods of Mueller (1990, 1996), i.e., primary reliance upon

el ectrofishing, gill netting, and angling. Lack of easy access to the surface
waters of the canal (i.e. no boat ranps) has dictated use of a truck-operated
crane to place and retrieve boats into the canal, a logistically-challenging
practice that has been historically perfornmed by Reclamation's Boulder City,
Nevada, office. Based on experiences accunul ated and reported on by Mieller
(1990, 1996) and the Boulder City office, sanpling areas have been restricted
to punpi ng plant forebays and canal reaches i medi ately above and occasionally
bel ow. For efficiency of sanpling, nonitoring occurs during periods of
reduced flows (approxinmately 400 cfs or |ess), which now (since 1996)
apparently routinely occur during md-winter in the Fannin-MFarl and (mi ddle)
and Tucson (|l ower) aqueducts, and during md-sunmer in the Hayden- Rhodes
Aqueduct (upper). The deep habitats and swift flows in the CAP render



nonitoring data largely qualitative in nature, depending greatly on gear
selectivity and amount of sanpling effort.

All CAP stations with the exception of the Hassayanpa punping plant were
sanpled in 1995, but no stations were sanpled during 1996. The forebay and
canal upstream of the Hassayanpa punping plant were dried during sunmer 1995
for silt rermoval, obviating the need for fish sanpling of this station during
our autum sanpling window. Failure to obtain advanced schedul es for the new
punpi ng patterns associated with use of Lake Pl easant for CAP storage resulted
in mssing the lowflow sanpling period for the Hayden- Rhodes Aqueduct in
1996. Breakdown of the boat shocker pulsator inmediately prior to schedul ed
wi nter sanpling prevented sanpling of the | ower canal during the 1996-97 | ow
fl ow peri od.

Speci es Richness and Distribution--W caught relatively few species in the
upper reaches (Fanni n-MFarl and and Hayden- Rhodes aqueducts) of the cana
during 1995. Six species were taken fromthe Bouse Hills, four fromthe
Littl e Harquahal a, and seven fromthe Salt-Gla punping plants (Table 3).
Ei ght species in total were taken fromthese reaches. Low nunbers of fish
(except threadfin shad at Bouse Hills) were coincident with | ow species

ri chness.

In contrast, although we captured a maxi mrum of only eight species froma
single station in the |lower reach (Tucson Aqueduct) in 1995, 13 species in
total were taken fromthis reach (Table 3). Species we captured that are

uni que to the Iower reach included gol dfish, grass carp, green sunfish, black
bul I head, and yell ow bull head. Bl ack bullhead is a new record fromthe cana
(captured at San Xavier), as is white bass, which was captured fromthe Salt-
G la and Brady punping plants and was presunmnably derived from Lake Pl easant.
Grass carp, a species intentionally and now routinely (since 1990) stocked for
weed control, is also a newrecord fromthe canal. Coldfish was observed from
the canal in the late 1980s by Mieller (1990, 1996), but was not coll ected.

We captured six goldfish fromthe San Xavi er punping plant in 1995.

O note when conparing species conposition in 1995 with the years 1986-1989
reported by Mueller (1990, 1996) is absence of collections from 1995 of
razorback sucker, desert sucker, Sonora sucker, black crappie, flathead
catfish, and nosquitofish. These species were all considered rare in 1986-
1989. Lack of capture of sone of these species (e.g. nmosquitofish) may
reflect reduced sanpling effort in 1995 conpared to the Mieller (1990, 1996)
study, but also nmay indicate their real disappearance fromthe systemdue to
changes in the way the systemis operated.

Aside fromthe previously-noted concentration of Lepom s species in the | ower
canal, the other conspicuous trends in distribution of fish species in the CAP
based on 1995 data is apparent rareness of channel catfish in the | ower reach
and the general restriction of several other unconmonly-encountered species to
the lower reach. Striped and white basses have not yet established in the

| ower nost segnents of the canal, but are expected to do so in the future as
conveyance rates increase and sumrer tenperature naxi ma decrease (due to
hypol i mi al release fromLake Pleasant). Wite crappie (Ponoxis annularis)



and tilapia are species that are expected to be encountered in future surveys,
as both are common in Lake Pl easant.

Assenbl age Structure--G ven the considerabl e bias of sanpling efficiencies for
di fferent species anong gear types and the generally | ow catches per unit
effort fromthe canal in 1995, only general statements can be made regarding
rel ati ve abundance of species. |In the upper canal, channel catfish and
striped bass, both predicted by Mieller (1990) to increase in relative
abundance as conveyance rates increased, were caught nost commonly (Table 3).
Threadfin shad was nunerically domi nant at Bouse Hills, but the schooling
tendencies of this species may bias their true abundance. Mueller (1990,
1996) noted popul ation crashes of threadfin shad fromthe Bouse H|ls segnment
(and others) during the latter part of his study, but it is apparent that

i nteractions anong canal operations, periodic inmmgration from Lake Havasu

i n-reach production, and predator popul ation dynamcs can result in reversa
of such trends.

Wth certain exceptions, Lepon s species and | argenouth bass popul ati ons

donmi nated the assenbl age structure of the | ower CAP canal in 1995 (Table 3).
Bul | head catfishes (sporadically) and red shiner were also encountered in
relatively large nunbers in the |ower canal. Threadfin shad, one of the nobst
conmon speci es found in 1986-1989 fromthis reach (Mieller 1990), was
virtually absent fromcollections from 1995 (Table 3).

G la River Between Coolidge and Ashurst-Hayden Dans

Sanpl i ng Notes and Devi ati ons From Protocol --Gla River nonitoring stations
are sanpled annually in the autum during the Florence-Casa Grande Canal dry-
up period, when flows from Cool i dge Dam cease. Upper stations during this
period are characterized by shallow, steep riffles and |arge, often deep
rocky pools. Wth increasing tributary sedinent and water inputs in
downst ream reaches, finer substrates accunulate and fl ows, stream w dths and
maxi mum dept hs i ncrease. Backpack shockers work acceptably in snaller
shal | ow areas, but need to be supplenented with nets of various sorts and
other gears to effectively sanple the array of habitats available. The
relatively large sizes of habitats in the Gla River in this reach render
sampling largely qualitative in nature and dependent on gear effectiveness and
sampling effort; it is likely that large portions of fish populations are
never sanpled in certain habitats.

Sone Gla River nonitoring stations have been routinely sanpl ed by Recl amation
since 1991, although those activities were not conducted under auspices of a
standardi zed monitoring plan. Those data have been reported previously

t hrough nmenoranda to files (Jakle 1992, 1993a, 1995a, b). This report
provides a sumary of these data (1991-1994) for conparisons to 1995-1996
sanpl es.

The middle station of the upper reach identified in the nonitoring plan

(A arkson 1996) has no vehicle access and has been dropped fromthe sanpling
design. The decision to conduct nonitoring during autunm nonths and dam

out ages (which usually coincide) created logistical difficulties in quickly
acquiring human resources sufficient to nmonitor all stations during this brief



sanpling wi ndow. Assistance of AGFD in this regard was secured in 1995, but
inability to resolve right-of-entry issues in a tinely manner resulted in
failure to sample four of the 11 Gla R ver stations in 1995. 1In 1996, AG-D
committed to |l ead the sanmpling effort for the Gla River, but scheduling and
other factors resulted in failure to sanple all but one of the identified
stations. Qualitative fish sanpling was not undertaken at the single Gla

Ri ver site nonitored in 1996 (G rnendonk and Young 1997).

Hi gh water conductivities (near 3000 uS/cm) in the uppernost sanpling reach
(resulting fromcontribution froma warm spring just bel ow Coolidge Dan)
burned out an electrical conponent of Reclamation's Snmith-Root, Inc. Type VI
backpack shocker during 1995 sanpling, so reliance upon other sanpling methods
was necessary. Use of other sanpling gears in addition to backpack shocker by
AGFD in high discharge conditions in the owernost Gla R ver reach in 1995
shoul d have been undertaken, but was not.

Speci es Richness and Distribution--Ten identified species were collected from
the Gla R ver during 1995, with a maxi mum of seven taken at any one station
(Table 3). The fewest nunber of species encountered at any station was four.
Fat head m nnow, conmon carp, |argenouth bass, and nosquitofish were
encountered only in the uppernost sanpling reach, and usually from

di sconnected habitats (unconnected to the mai nchannel). The native species

| ongfin dace, Sonora sucker, and desert sucker were found throughout nost of
the study reach, as was the non-native red shiner (Table 3). Species recorded
fromvarious sources fromthe Gla River since 1970 (O arkson 1996) but not
taken during 1995 incl ude spi kedace (Meda ful gida), bluegill, and green

sunfi sh.

A total of eight species were taken fromthe single station (Cochran) sanpl ed
in 1996 (Table 4). Geen sunfish was the only species sanpled in 1996 that
was not encountered during 1995 nmonitoring. Fathead m nnow and | argenouth
bass, collected in 1995, were not found in 1996.

Sanpl es from 1991-1994 (Table 5) contained a total of 13 species, and showed a
nore wi despread distribution of nosquitofish, comon carp, and yell ow bul |l head
than indicated by 1995-1996 sanples (Tables 3-4). Channel catfish was
consi stently comon at the Coolidge Damsite in 1991-1994. Red shiner was the
speci es nost consistently encountered across the study reach (Table 5).

Assenbl age Structure--Red shiner nunerically dom nated the fish assenbl age
when viewi ng the entire study reach in 1995 (Table 3), but the native suckers
and longfin dace followed closely, with the sucker species accounting for the
majority of biomass in the river. A sinilar pattern of assenbl age structure
was evident fromthe single station sanpled in 1996, but channel catfish and
yel | ow bul | head appeared nore common (Table 4).

Col l ections from 1991-1994 al so showed red shiner the nunerically-dom nant
speci es throughout nost of the Gla River (Table 5). Longfin dace
consistently was a nmjor conponent of the assenblage at the San Pedro River
and Box O Wash sites, and also to a |large extent at the Christmas and Cochran
sites. Native suckers were relatively poorly represented except at the nouth
of the San Pedro River in sonme years. Large nunbers of carp, |argenouth bass,



green sunfish, and channel catfish were taken i mredi ately bel ow Cool i dge Dam
but were rare or absent in other reaches (Table 5). Msquitofish nunbers were
much greater in 1991-1994 than in 1995-1996 sanpl es.

San Pedro River

Sanpl i ng Notes and Devi ati ons From Protocol --Habitats in the San Pedro River
are the nost conduci ve anong the target streans sanpl ed under the nonitoring
programto obtaining good assenbl age structure estimates. Stream wi dth,
depth, and flow characteristics of this streamare sanpled very effectively
for the nost part by backpack shocker with a single pass. Only rarely are
sei nes and ot her gears needed to supplenent el ectrofishing collections.

Four San Pedro River sanpling stations have been nonitored annually by

Recl amation since 1991 and prior to devel opnment of standardized nonitoring in
1995 and 1996 (Jakle 1992, 1993a, 1995a, b). Two coincide wi th permanent
stations identified by O arkson (1996), and one (Dudleyville) is very near the
Swi ngl e Wash site. The fourth, |located at the San Manuel road crossing, has
not been sanpl ed since 1994. This report presents sunmaries of those data for
conmpari sons to 1995 and 1996 sanpl es.

Inability to obtain right of entry to the | ower sanpling station of the middle
reach (Cascabel to Redington) identified in the nmonitoring plan (O arkson
1996) precluded sanpling there, and the site has been dropped fromthe study
design. Qualitative fish sanpling was not undertaken at the five |ower
sanpling stations in 1996 (G rnmendonk and Young 1997). Quantitative fish
sampling was halted at approximately 100 mat the Dudleyville site in the

| oner reach in 1995 after a | andowner informed the crew they were on private
property and did not have a valid right of entry. M sconmunication wth

anot her | andowner was responsible for this problem which was corrected in
1996 by noving the sanpling station to a new site. The site was noved
downstream several hundred neters to Swingle Wash in the recently-acquired

Nat ure Conservancy property downstream from Dudl eyville. Finally, fish
nonitoring at the nouth and Aravai pa Creek stations consisted of 400 m sanpl es
in 1995.

Speci es Richness and Distribution--A total of nine species were collected from
the San Pedro River anpbng the eight stations sanpled in 1995 with a maxi num
of seven from each of two stations in the upper reach (Table 3). The sandy-
bott omed, braided channel representative of the | owernost two stations
supported only three species. Largenouth bass was taken exclusively fromthe
upper reach in 1995, and fathead m nnow was nearly exclusively taken there (a
singl e specinen was recorded fromthe [ ower reach). Geen sunfish and bl ack
bul | head were restricted to the upper four stations, and yellow bull head to
the lower three stations. Longfin dace and nosquitofish were the only two
species captured at all eight sanpling stations in 1995 (Table 3). Sonora
sucker, thought absent fromthe nainstem San Pedro River by Jackson et al
(1987), were collected downstream fromthe nmouth of Aravaipa Creek in 1995
They were likely enmigrants fromthat tributary, where they renmai n conmon.

A simlar pattern of species richness and distribution was found in 1996 in
the San Pedro River (Table 4). Significant exceptions included absence of



| ar genout h bass, capture of a single speci nen each of conmon carp, channe
catfish, and green sunfish fromthe Swingle Wash site, increase in
distribution of Sonora and desert suckers in the |ower reach, and invasion of
red shiner in the Iower reach. The latter observation is especially
noteworthy in light of the red shiner invasion into Aravai pa Creek in 1997
whi ch is discussed further, bel ow.

The difficulty in finding any fish at all at the Hughes Ranch site in 1996
(only a few |l ongfin dace were captured outside of the quantitative 200 m
reach; Table 4) was apparently due to drying of the site that sunmer, based
upon di scussions with | ocal | andowners. COverall, although native species
seened to inprove their situation in the San Pedro River in 1996 (through
range expansion in the | ower reach), the downsi de was that nonnative species
i ncreased their presence in the river by two, increasing total species
richness to 11 (Table 4).

San Pedro River sanpling conducted during 1991-1994 (four stations; Table 6)
found the sane 11 species total taken during 1995-1996 sanpling. The nost
species (seven in 3 of 4 years) were taken at the Aravai pa confluence station
Sonora sucker, conmmon carp and | argenout h bass were species found only at that
station. Only longfin dace and nosquitofish were distributed throughout the
stream (Table 6).

The pattern of red shiner occurrence in the |lower San Pedro River in
conjunction with the 1990 and 1997 invasions into Aravai pa Creek appears
correlated with Iong periods (years) of absence of major flood events on the
San Pedro River. Although pre-1991 data for San Pedro River red shiner
occurrence have not been accunul ated here, the species was collected fromthe
lower river in 1988 (WL. Mnckley, ASU, personal comrunication), and

undoubt edly persisted there through the 1990 Aravaipa Creek invasion. U S
CGeol ogi cal Survey (USGS) di scharge records for the San Pedro River (Figure 1)
and Aravai pa Creek (Figure 2) show the period between 1986 and 1991 wi t hout

fl ood magni tudes exceedi ng approxi mately 1500 cfs (note the San Pedro River
gage data shown in Figure 1 are from upstream of Aravai pa Creek, and thus nust
be added to Aravai pa Creek data to provide a ninimum estimte of San Pedro

Ri ver di scharge downstream from Aravai pa Creek). The last collection of red
shiner from Aravai pa Creek prior to the 1997 invasion was in February 1991
(Sally sStefferud, FW5, personal conmmunication), imediately prior to a 3000+
cfs flood, the largest one (by far) since 1983 (Figure 2).

Red shiner remained in the San Pedro R ver through 1991 and 1992, but was
absent in 1993, the year an 11,000+ cfs flood occurred (Figures 1 and 2). Red
shiner did not appear in collections fromthe [ower San Pedro River again
until 1996 (Table 4), again coinciding with a |ong period absent significant
flood events (Figures 1-2; unpublished USGS data). The species agai n appeared
in collections from Aravai pa Creek in Cctober 1997 (Jeff Sinmms, BLM persona
contmuni cati on) .

Assenbl age Structure--Longfin dace was by far the nunerically-donm nant species
in the greater San Pedro River in both 1995 and 1996, but the species was rare
or absent at sone upstream stations (Tables 3-4). Phenonenal densities of
this species were found in | ower stations, especially in 1995. Mosquitofish



was next highest in abundance in 1995, but fell bel ow desert sucker nunbers in
1996. Bl ack bull head and green sunfish were conspicuous in upper sanpling
stations in both years, especially in biomass. Red shiner and Sonora sucker
conpri sed a noderate conponent of the fish assenblage in | ower reaches in
1996.

Assenbl age structure of fishes in the | ower San Pedro River during 1991-1994
generally agreed with 1995 and 1996 results, show ng |longfin dace as the

dom nant species, followed by nobsquitofish and sporadi ¢c occurrences of other
species (Table 6).



Fl or ence- Casa Grande Canal

Sanpl i ng Notes and Devi ati ons From Protocol --Sanmpling in the FCG Canal during
dry-up is opportunistic. Drying pools are extrenely epheneral in this

unlined, nostly sand-bottoned canal. Sanpling in 1995 was conducted three
days followi ng the closure of the headgates at Ashurst-Hayden Dam and only a
few pools associated with hard structures remained. |n contrast, 1996

sanpling was done the day after initiation of dry-up, and nore surface water
was avail able. Therefore, although sanpling techniques were simlar across
both years, effort was nore extensive in 1996

The reach of the FCG that is sanpled annually extends fromthe Ashurst-Hayden
di version damto just downstreamof the Pinma Lateral turnout. The reach above
the China Wash fish barrier is approximately 4 kmlong, while the reach bel ow
the barrier is approximately 19 km These reaches have been sanpl ed annual ly
since 1991, for which data have been partially reported by Jakle (1991

1993b). These collections and other previously unreported collections from
the FCG Canal are presented here for conparisons to 1995-1996 sanples. No
significant deviations fromwitten protocol were noted.

Speci es Richness and Distribution--Five species were collected fromthe FCG
Canal in 1995 (Table 3). O the three taken above the China Wash electrica
fish barrier, surprisingly only one was collected fromthe Gla R ver

i medi ately upstream Two additional species (red shiner, Sonora sucker) were
collected frombelow the electrical barrier in 1995; Sonora sucker is a new
record for the canal

A total of 12 species were collected fromthe canal in 1996 (Table 4; Marsh
1997). These collections represent a greater species richness than that found
inall of the collections fromthe Gla R ver upstreamin 1995 and 1996. The
coll ections contain three new records for the canal: bluegill, green sunfish
and threadfin shad. Seven species were taken above the electrical barrier

and 11 were found below the barrier. Longfin dace, red shiner, green sunfish,
bl uegill, and threadfin shad were taken only bel ow the barrier, while channe
catfish was taken only above the barrier. Conparison of the FCG Canal "sink"
fauna to that of the upstream Gla River "source" fauna in 1996 was not
possi bl e due to a dearth of 1996 G la River collections.

Sanpling of the FCG Canal during 1991-1994 found a total of nine species, with
all taken above the barrier, but only eight frombelow (Table 7). The
greatest richness in any year was 1993 (seven above and eight below). Longfin
dace was consistently found (but in | ow nunbers) below the barrier, but only a
singl e speci nen was taken in one year from above the barrier. Channel catfish
col | ections displayed the opposite pattern. Red shiner and nposquitofish were
taken in all years fromsites both above and bel ow the barrier (Table 7). A
single | argemout h bass taken from above the barrier in 1993 represents a new
species record for the canal

Assenbl age Structure--The relatively small nunbers and speci es of fishes
collected in 1995 preclude detail ed anal ysis of assenbl age structure for that
year, other than to note that native sucker nunbers were nunerically dom nant
(Table 3). 1In 1996, suckers were relatively rare, and the nonnatives red
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shi ner, nosquitofish, and fathead m nnow nunerically domi nated the fish
conmunity (Table 4). Many of the species taken in 1996 that were not found in
1995 consisted of only a few individual s.

Sanpl es from 1991-1994 showed that red shiner and nosquitofish nearly
consistently represented the greatest proportion of fish nunbers in the canal
but that channel catfish also conprised a | arge conponent of the fauna from
the reach above the electrical barrier (Table 7). Desert sucker and fathead
m nnow were only mnor, sporadic conponents of the assenblage during 1991-
1994.

Salt River Between Stewart Muntain and G anite Reef Dans

Sanpl i ng Notes and Devi ati ons From Protocol --The variety of aquatic habitats
represented anong the three sanpling stations for the Salt River dictated a
diversity of sanpling approaches. Backpack shockers were used in shall ow
riffles at the upper site, but a canoe shocker and/or entanglenment nets were
used in deeper pool habitats there and at downstream sites. The | owernpst
site is essentially a shallow reservoir habitat inpounded by Granite Reef Dam

A shocker was not available for sanpling at the Blue Point site in 1995, and
sanmpling consisted solely of entanglenent gears. The Granite Reef Dam station
was not sanpled at all in 1996 (G rnmendonk and Young 1997; Table 4).

Speci es Richness and Distribution--The Salt River between Stewart Muntain and
Granite Reef dans is one of the nore species-rich reaches of water nonitored
under Reclamation's program Thirteen species were captured in 1995 (Table 3)
and 11 in 1996 (Table 4). A maxi num of 11 species were found at a single
(upper) station in 1995, and a site-naxi rum of eight species was taken in
1996. Two new species were recorded for this reach of the Salt R ver during
1995 (bl ack crappi e and nosquitofish), and a third during 1996 (small nouth
bass).

Most species collected in relatively | arge nunbers were distributed throughout
the study reach in 1995, while rarer species were often taken only at one or
two stations (Table 3). The | ower species richness observed at the mddle
station in 1995 (only five species captured conpared to 11 and 9 at the upper
and | ower stations, respectively) likely represented the sanpling limtation
of only using entangl ement devices. Three species were unique to upper
station sanples in 1996, and four were unique to niddle station sanples in
1996 (Table 4). Age-0 desert sucker was captured only in riffles bel ow
Stewart Mountain Dam (Tabl es 3-4); density of the 1995 cohort was inpressively
hi gh.

Assenbl age Structure--Native suckers, especially desert sucker, were the nost
abundant species overall in the Salt R ver during 1995-1996 (Tables 3-4).
Largenout h bass was the next nost nunerous species, with | ow nunbers and often
sporadi ¢ captures of npbst other species across stations.

Salt River Project Canals
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Sanpl i ng Notes and Devi ati ons From Protocol --Sanpling of the concrete-lined
SRP canal s typically occurs in Cctober of each year for the South Canal, and
in January for the Arizona (north) Canal. Because the January Arizona Cana
sanpling falls immediately followi ng the bul k of sanpling for other target
streans and canal s under the nonitoring program for reporting purposes, data
are considered part of the previous year's sanple (e.g., a January 1997 sanple
beconmes part of the 1996 sanple year).

Introduction of grass carp into the SRP canals, beginning in 1989, has begun
to affect the manner in which the canals are managed. Historically, the north
and south side canals were essentially conpletely dried for approxinmtely one
mont h each year for nmintenance purposes. These actions assured near conplete
destruction of fishes in the canals each year (Marsh and M nckley 1982).

Canal "dry-ups" now increasingly maintain pooled areas to maintain grass carp
popul ations, thereby allowing at | east sonme across-year survival of other
resident fishes. These actions, first fully apparent in 1996, now al so

i ntroduce additional sanpling variance to fish collections.

Sanpl i ng methods for the canals downstreamfromthe electrical fish barriers
typically consist of driving the canal bank and | ooking for areas with
concentrations of fish suitable for sanpling. Collections are usually by
seine and dip net in shallow areas, with entangl ement nets set for varying
periods in deeper areas. Sanpling occurs the day imrediately follow ng start
of the dry-up period. Sanpling in the Arizona Canal extends to the Indian
Bend Wash si phon, a reach of approxinately 22 km The reach sanpled in the
South Canal includes the entire reach to the junction of the Tenpe and
Consol i dated canals, which is approximately 16 km | ong.

Fish sanmpling in the canal reaches between the electrical fish barriers and

G anite Reef Dam consists exclusively of nultiple seine hauls and dip netting.
The broad-crested weir upon which the electrical barrier apparatus is situated
i mpounds water from 1-2 m deep follow ng closure of the headgates. Foll ow ng
di mi ni shnent of flows over the weir, the electrical barrier is turned off, and
usual | y several days later the reach between the weir and the gates is drained
and sanpled for fishes. Use of long seines and multiple passes in conbination
wi th di minishing water volunes effectively sanples nearly all of the fishes in
the reach, and is thus a near "census" of fishes there.

It is inmportant to note that the author observed what was estimated to be
several thousand fish descend over the South Canal weir inmediately follow ng
electrical cutoff to the barrier in 1997. This was possible due to inconplete
cl osure of the agei ng headgates, which created an approximately 1-2 cm deep
flow of water over the weir. The fish transport appeared to be limted to a
single species, Tilapia sp. Thus, although the electrical barrier sanples on
the SRP canals sanple nearly all fishes present, they do not account for the
unknown numnber of fishes that emgrate fromthe reach i mrediately follow ng
the start of dry-up.

Al so, the author observed a small desert sucker transgress the South Cana

el ectrical barrier in an upstreamdirection during this same tine, and
attenpts to swmup the weir by what appeared to be red shiner were al so
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noted. Reclamation is working with SRP to deternm ne ways to elimnate the
possibility of such fish novenents.

No maj or deviations from established sanpling protocol were noted during 1995
and 1996.

Speci es Richness and Distribution--Probably due to the increased sanpling

ef fectiveness of the canals during dry-up, considerably nore species are
routinely collected fromthe canals than the Salt River imediately upstream
whi ch is presunmably the predom nant source of canal fishes. |In the electrica
barrier reaches, 13 and 15 species were collected fromthe Arizona Canal in
1995 and 1996, respectively, and 13 and 10 were captured fromthe South Cana
during those years (Tables 3-4). Sanples fromthe downstream canal reaches
(below the electrical barriers) contained 15 and 11 fromthe Arizona Canal in
1995 and 1996, and 9 and 17 fromthe South Canal in those years. Species
taken fromthe canals but not the Salt River included |Iongfin dace, red

shi ner, grass carp, redear sunfish, flathead catfish, threadfin shad, bignouth
buffal o, and snal |l nouth bass (Tables 3-4). Msquitofish was the only species
collected fromthe Salt River that was not taken fromthe canals.

A total of 19 species have been recorded fromthe Arizona and Sout h canal s
fromsanpl es taken in 1990-1994; 17 from each (Table 8). Species unique to
the South Canal during these years include goldfish and longfin dace, while
bi gnmout h buffal o and grass carp were taken only fromthe Arizona Canal during
that tine.

Grass carp was detected above the South Canal electrical fish barrier in 1995
(Table 3), and above the Arizona Canal fish barrier in 1996 (Table 4). Smth-
Root, Inc. reports for the South Canal barrier between annual sanpling periods
(Oct ober 1993-Cctober 1995; note the South Canal barrier reach was not sanpled

in 1994; Table 8) were reviewed to assess their operational status. It was
noted in those reports that there was a power failure on Decenber 23, 1993,
during which tine the backup generator failed to start. In addition

lightning strikes on Septenber 2-3, 1994, danmged several pulsers (the

el ectrical devices that neter electricity to the barrier rails), but the
report stated that the barrier remained "nostly operational” during that
period. The danaged pul ser boards were replaced on Cctober 27, 1994. It is
likely that the grass carp noved above the South Canal barrier during one or
both of these events. There is also a possibility that hunan-ai ded transfer
of fish occurred.

El ectrical barrier reports for the Arizona Canal between the January 1996 and
January 1997 sanpling periods were reviewed, but no barrier failures were
noted. Discussions with Snmith-Root, Inc., personnel revealed the possibility
that fishes can ascend the weir and electrified barrier rails during periods
when water |levels are shallow (=8 cmor less). These conditions are present
during dry-up operations and occasionally during other times. Attenpts to
visually nmonitor this condition during the 1997 dry-up period failed when the
dry-up schedul e was changed w t hout warning. This avenue of potential barrier
transgression will be investigated further prior to the next schedul ed cana
dry-up period.
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One ot her instance of grass carp transgression of the SRP electrical barriers
was noted during the 1993 (January 1994) Arizona Canal sanple (Table 8). The
power outage previously noted for the South Canal on Decenber 23, 1993, also
affected the Arizona Canal for several hours, and presumably was responsible
for the capture of two grass carp above the barrier that year

Assenbl age Structure--Native suckers, comon carp, channel catfish, and red
shiner were the nost nunerous conponents of the fish assenblages in the SRP
canals in 1995 and 1996 (Tables 3-4), as well as in certain years during
earlier sanpling (Table 8). Depending on stocking tinmes and | ocati ons,

rai nbow trout was a nunerically-conspi cuous el enent of the canal fish

comuni ties above the electrical barriers, especially in 1991-1994 (Table 8).
Tilapia also is an inportant conmponent of canal sanples above the fish
barriers, and its nunbers are likely underestimated considerably if
observati ons of downstream novenents follow ng electrical cutoff to the
barriers noted above occur consistently.

The native roundtail chub retains an inportant presence in the canal system
although its capture in the upstream Salt River is rare. Largenouth bass is
al so captured consistently in the canals. WMst other species are sporadically
collected, but alnost certainly reflect omnipresent populations in the Salt
and Verde rivers upstream Rare captures of the native longfin dace sustain
hope that their populations are maintained in the Salt or Verde rivers
upstream

As in many of the target reaches sanpled under the nmonitoring plan, especially
canal s, considerable instability of assenblage structure across years was
evident in the SRP canals. For exanple, "censuses" above the electrica
barriers on the South Canal show shifts in dom nance fromred shiner and
tilapia in 1990, to suckers, rainbow trout, and channel catfish in 1991, to
suckers, red shiner, and channel catfish in 1992, to common carp and desert
sucker in 1993, to red shiner, suckers and channel catfish in 1995, and to
desert sucker, channel catfish, and tilapia in 1996 (Tables 3-4, 8). 1In the
Arizona Canal, these shifts in nunmerical dom nance noved anong til apia,
suckers, and channel catfish in 1990, suckers, channel catfish, and rai nbow
trout in 1991, suckers, channel catfish, and tilapia in 1992, comon carp,
suckers, and rainbow trout in 1993, common carp, suckers, channel catfish and
rai nbow trout in 1994, red shiner, suckers, channel catfish, and rai nbow trout
in 1995, and suckers and channel catfish in 1996 (Tables 3-4, 8).

CONCLUSI ONS

Al t hough t here have been several glaring deficiencies in fully
i npl ementing the nonitoring plan described by Carkson (1996) (nost that are
attributable to normal start-up probl ens associated with any | arge, conpl ex
project), major benefits of nonitoring have beconme apparent. New species
records for the CAP (bl ack bull head, white bass), Florence-Casa G ande Cana
(Sonora sucker, bluegill, green sunfish, threadfin shad), and Salt River
(bl ack crappi e, nosquitofish, smallnmouth bass) were found during sanpling of
target reaches in 1995-1996. The wealth of ecol ogical data accrued from such
a long-termundertaki ng has already begun to manifest itself, e.g., in
distribution patterns of red shiner in the San Pedro River associated with
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i nvasi ons of Aravaipa Creek, and in large inter-annual variation in assenbl age
structure in many systens. Finally, collaboration anong state and federa
agenci es and academ a (AGFD, FWS, Recl amation, ASU) in inplenenting the
moni toring plan has enhanced i nteragency comuni cati on and advanced awar eness
of native fish conservation needs and the nmanagenent probl ens created by
nonnative speci es.

In the larger picture, undoubtedly the nost serious deficiency in
i npl ementation of the nonitoring plan to satisfy conditions of the biologica
opinion is failure to date to devel op a managenent action plan. This plan, as
descri bed by O arkson (1996), is intended to (1) define threshold criteria for
fish species richness, distribution, and assenbl age structure indices in
target streams and canals, and (2) devel op nanagenent action contingencies to
return nmonitored paraneters within an acceptable range. The early warning
systemthat is nonitoring will be wasted if there is no plan to remedy new
speci es incursions or other detrinmental changes to comunity stability.
Native fish populations will continue to dimnish in the face of new
noni ndi genous forns. In reality, there is little utility to nonitoring if
there is never any intention of action should nonitored paraneters
deteriorate; the nonitoring exercise becones nmere surveillance and recording
of events. Managenment agencies must be willing to confront this issue
directly if conservation and recovery of native fishes in the Gla R ver Basin
is to proceed.
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Table 1. Dates of sampling of target reaches and stations monitored for fish populations in 1995-1996. Note that 1996 samples for

the Salt River Project Arizona Canal were collected in 1997, but are considered part of 1996 samples.

STREAM OR CANAL REACH

STATION NAME

DATES SAMPLED

1995

1996

San Pedro River
Hereford to Fairbank

Cascabel to Redington

Aravaipa Creek to Gila River

Gila River
Coolidge Dam to Needles Eye

Little Ash Creek to Hayden

Hayden to Mineral Creek

Mineral Creek to Ashurst-Hayden Dam

Salt River
Stewart Mtn. Dam to Granite Reef Dam

CAP canal
Hayden-Rhodes Aqueduct

Fannin-McFarland Aqueduct

Tucson Aqueduct

Florence-Casa Grande canal

SRP canals

Hereford
Lewis Springs
Charleston

Hughes Ranch
Soza Wash

Aravaipa Creek
Dudleyville (1995); Swingle Wash (1996)
Gila River

Coolidge Dam
Hook & Line Ranch

Dripping Spring Wash
Christmas
O'Carroll Canyon

San Pedro River
Kearney
Kelvin

Diamond A Ranch
Cochran
Box O Wash

Stewart Mtn. Dam
Blue Point
Granite Reef Dam

Bouse Hills
Little Harquahala
Hassayampa

Salt-Gila

Brady
Red Rock
San Xavier

above barrier
below barrier

Arizona Canal

South Canal

AZ Canal above barrier
SO Canal above barrier

November 29
November 29
November 28

December 20
December 19

October 17
October 17
October 16

November 20
November 20

November 20-21

November 21
November 20
November 21

November 2
November 1-2
November 1-2

September 27-28
September 26-27

November 9-10

November 8-9
November 7-8
November 6-7

October 30
October 30

November 25-26
October 21-22
November 27
October 23

December 10
December 11
December 11

December 4
December 2

December 2
December 3
December 3

November 4

November 12
November 13

October 27-28

January 18
October 26
January 20
October 28
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Table 2. Common names, scientific names, and acronyms for species of fish collected during monitoring of streams and canals in
the Gila River Basin. Acronyms formed by combining the first two letters of the genus name and specific epithet.

ACRONYM SCIENTIFIC NAME COMMON NAME
GIRO Gila robusta Gila chub

PIPR Pimephales promelas Fathead minnow
CAAU Carassius auratus Goldfish

AGCH Agosia chrysogaster Longfin dace
CYCA Cyprinus carpio Common carp
CYLU Cyprinella lutrensis Red shiner

CTID Ctenopharngodon idellus Grass carp

CAIN Catostomus insignis Sonora sucker
PACL Pantosteus clarki Desert sucker
MISA Micropterus salmoides Largemouth bass
LEMI Lepomis microlophus Redear sunfish
LECY Lepomis cyanellus Green sunfish
LEMA Lepomis macrochirus Bluegill sunfish
MIDO Micropterus dolomieu Smallmouth bass
PONI Pomoxis nigromaculatus Black crappie
AMME Ameirus melas Black bullhead
PYOL Pylodictis olivaris Flathead catfish
ICPU Ictalurus punctatus Channel catfish
AMNA Ameirus natalis Yellow bullhead
GAAF Gambusia affinis Mosquitofish
ONMY Oncorhynchus mykiss Rainbow trout
STVI Stizostedion vitreum Walleye

TILA Tilapia sp. Tilapia species
MOMI Morone mississippiensis Yellow bass
MOCH Morone chrysops White bass
MOSA Morone saxatilis Striped bass
DOPE Dorosoma petenense Threadfin shad
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Table 3. Numbers of fish captured at each sampling station (including qualitative samples) in target reaches during 1995. See
Table 1 for species acronyms. OTHR denotes an unidentified species, hybrid, or rare species (see footnotes). Single numbers refer
to totals of small-bodied fishes where age was not estimated; paired numbers refer to totals of putative age-0 fish, followed by totals
of putative age-1+ fish; numbers in parentheses denote totals of large-bodied species where age was not estimated. Dashes
denote no captures of a species at a particular site.

SAMPLING STATION GIRO PIPR CAAU AGCH CYCA CYLU CTID CAIN PACL
CAP Canal-Upper
Bouse Hills PP - - - - - - - - -
Little Harquahala PP - - - - 0-1 - - - -

Hassayampa PP? - - - - - - - - -

CAP Canal-Middle

Salt-Gila PP - - - - 0-5 1 - - -
CAP Canal-Lower

Brady PP - - - - 0-5 14 0-2 - -

Red Rock PP - - - - 0-5 2 - - -

San Xavier PP - - 0-6 - - 10 0-14 - -
Gila River-Upper

Coolidge Dam - 2 - 4 0-13 3 - - 0-6

Hook & Line Ranch - 10 - - 0-2 - - 1-0 35-4
Gila River-Middle Upper

Dripping Spring Wash - - - 79 - 72 - 6-17(3) 0-31

Christmas?® - - - - - - - - -

O'Carrol Canyon - - - 11 - 44 - 1-2 1-3
Gila River-Middle Lower?

San Pedro River - - - - - - - - -

Kearny - - - - - - - - -

Kelvin - - - - - - - - -
Gile River-Lower

Diamond A Ranch - - - - - 11 - 6-3 111

Cochran - - - 6 - 105 - 0-1 19-53

Box O Wash - - - 68 - 152 - 1-0 13-15
San Pedro River-Upper

Hereford - - - 186 - - - - 21-0(1)

Lewis Springs - 2 - 2 - - - - 21-4

Charleston - 92 - 30 - - - - 55-13
San Pedro River-Middle

Hughes Ranch - - - 1390 - - - - -

Soza Ranch - - - 344 - - - - 2-0
San Pedro River-Lower

Aravaipa Creek - 1 - 5505 - - - 3-1 87-1

Swingle Wash - - - 513 - - - - -

Mouth - - - 2184 - - - - -
Florence-Casa Grande Canal

Above barrier - - - - 0-3 - - - (3)

Below barrier - - - - 0-5 6 - 3-23 2-43

(1) (175)

Salt River

Stewart Mtn. Dam - - - - 0-2 - - 0-23 198-19

Blue Point - - - - - - - 0-7 0-80

Granite Reef Dam - - - - 0-1 - - 0-18 0-4
Salt River Project Canals

Arizona Canal 1-0 - 0-1 - 0-1 1250 0-5 0-24 3-68

South Canal 2-1 - - - - 543 0-10 27-53 69-66

AZ Canal above barrier 1) - - - (155) 15 - (288) (601)

SO Canal above barrier (22) - - - (327) - (2) (150) (276)
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Table 3. Extended.

SAMPLING STATION MISA

LEMI

LECY

LEMA

PONI

AMME

PYOL

ICPU

AMNA

CAP Canal-Upper
Bouse Hills PP
Little Harquahala PP
Hassayampa PP? -

CAP Canal-Middle
Salt-Gila PP 0-31

CAP Canal-Lower
Brady PP 0-6
Red Rock PP 0-26
San Xavier PP 0-1

Gila River-Upper
Coolidge Dam 1-4
Hook & Line Ranch 2-0

Gila River-Middle Upper
Dripping Spring Wash -
Christmas?® -
O'Carrol Canyon -

Gila River-Middle Lower?
San Pedro River -
Kearny -
Kelvin -

Gile River-Lower
Diamond A Ranch -
Cochran -
Box O Wash -

San Pedro River-Upper
Hereford -
Lewis Springs 4-0
Charleston 2-0

San Pedro River-Middle
Hughes Ranch -
Soza Ranch -

San Pedro River-Lower
Aravaipa Creek -
Swingle Wash -
Mouth -

Florence-Casa Grande Canal
Above barrier -
Below barrier -

Salt River
Stewart Mtn. Dam 6-9
Blue Point 0-6
Granite Reef Dam 30-7

Salt River Project Canals
Arizona Canal 0-5
South Canal 1-0
AZ Canal above barrier (30)
SO Canal above barrier (3)

0-1

1-0
0-10
Q)

0-59
0-76
(251)

4-5
14-8
6-7

7-14
22-34
(262)

1-0

0-4

(8)

0-1

1-0

(23)
@)

0-6
0-10

0-2

0-1

0-1

0-1

(274)
(155)

(.\)Il\)\l
oo -

_\loo
W W=
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Table 3. Extended.

SAMPLING STATION GAAF ONMY  STVI TILA

MOMI

MOCH

MOSA

DOPE

OTHR

CAP Canal-Upper
Bouse Hills PP - - - -
Little Harquahala PP - - - -
Hassayampa PP? - - - -

CAP Canal-Middle
Salt-Gila PP - - - -

CAP Canal-Lower
Brady PP - - - -
Red Rock PP - - - -
San Xavier PP - - - -

Gila River-Upper
Coolidge Dam - - - -
Hook & Line Ranch 2 - - -

Gila River-Middle Upper
Dripping Spring Wash - - - -
Christmas?® - - - -
O'Carrol Canyon - - - -

Gila River-Middle Lower?
San Pedro River - - - -
Kearny - - - -
Kelvin - - - -

Gile River-Lower
Diamond A Ranch - - - -
Cochran - - - -
Box O Wash - - - -

San Pedro River-Upper
Hereford 112 - - -
Lewis Springs 65 - - -
Charleston 35 - - -

San Pedro River-Middle
Hughes Ranch 422 - - -
Soza Ranch 187 - - -

San Pedro River-Lower
Aravaipa Creek 326 - - -
Swingle Wash 27 - - -
Mouth 324 - - -

Florence-Casa Grande Canal
Above barrier - - - -
Below barrier - - - -

Salt River
Stewart Mtn. Dam 3 0-2 0-3 -
Blue Point - - 0-1
Granite Reef Dam - - - -

Salt River Project Canals
Arizona Canal 18 0-1 - 0-2
South Canal - 0-1 - -
AZ Canal above barrier - 167 -

SO Canal above barrier - - 17) (16)

0-1

(3-7)
(10)

0-17
0-3

0-2

126

17

(y
()

@ Reach or station not sampled in 1995

® Unidentified species (or hybrids) of Lepomis

¢ Cyprinella lutrensis or Pimephales promelas

d Catostomus insignis X Pantosteus clarki hybrid
¢ Ictiobus cyprinellus

f Micropterus dolomieu
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Table 4. Numbers of fish captured at each sampling station (including qualitative samples) in target reaches during 1996. See
Table 1 for species acronyms. OTHR denotes an unidentified species, hybrid, or rare species (see footnotes). Single numbers refer
to totals of small-bodied fishes where age was not estimated; paired numbers refer to totals of putative age-0 fish, followed by totals
of putative age-1+ fish; numbers in parentheses denote totals of large-bodied species where age was not estimated. Dashes
denote no captures of a species at a particular site. Salt River Project Arizona Canal data shown here were collected in January

1997.

SAMPLING STATION

GIRO

PIPR

CAAU

AGCH

CYCA

CYLU

CTID

CAIN

PACL

CAP Canal-Upper?
Bouse Hills PP
Little Harquahala PP
Hassayampa PP

CAP Canal-Middle®
Salt-Gila PP

CAP Canal-Lower®
Brady PP
Red Rock PP
San Xavier PP

Gila River-Upper®
Coolidge Dam
Hook & Line Ranch

Gila River-Middle Upper®
Dripping Spring Wash
Christmas?®
O'Carrol Canyon

Gila River-Middle Lower®
San Pedro River
Kearny
Kelvin

Gile River-Lower
Diamond A Ranch?
Cochran
Box O Wash?®

San Pedro River-Upper
Hereford
Lewis Springs
Charleston

San Pedro River-Middle
Hughes Ranch
Soza Ranch®

San Pedro River-Lower
Aravaipa Creek
Swingle Wash
Mouth

Florence-Casa Grande Canal

Above barrier
Below barrier

Salt River
Stewart Mtn. Dam
Blue Point
Granite Reef Dam?®

Salt River Project Canals
Arizona Canal

South Canal
AZ Canal above barrier
SO Canal above barrier

0-4

0-2

0-6
0-31
0-18

148

524

1136

0-1

0-4
0-8
0-16

-14

0-52
(43)
0-31

206-164
8-51

4-40

0-19

67-66

26-56
18-9
164-182

0-12
0-3

11-140
0-47

0-30
(240)
43-108
1546-180
11-311
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Table 4. Extended.

SAMPLING STATION

MISA

LEMI

LECY

LEMA

PONI

AMME

PYOL

ICPU

AMNA

CAP Canal-Upper?
Bouse Hills PP
Little Harquahala PP
Hassayampa PP

CAP Canal-Middle®
Salt-Gila PP

CAP Canal-Lower®
Brady PP
Red Rock PP
San Xavier PP

Gila River-Upper®
Coolidge Dam
Hook & Line Ranch

Gila River-Middle Upper®
Dripping Spring Wash
Christmas?®
O'Carrol Canyon

Gila River-Middle Lower®
San Pedro River
Kearny
Kelvin

Gile River-Lower
Diamond A Ranch?
Cochran
Box O Wash?

San Pedro River-Upper
Hereford
Lewis Springs
Charleston

San Pedro River-Middle
Hughes Ranch
Soza Ranch®

San Pedro River-Lower
Aravaipa Creek
Swingle Wash
Mouth

Florence-Casa Grande Canal

Above barrier
Below barrier

Salt River
Stewart Mtn. Dam
Blue Point
Granite Reef Dam?®

Salt River Project Canals
Arizona Canal

South Canal
AZ Canal above barrier

SO Canal above barrier

0-1

0-9
1-15
0-1

(1)

0-1

2-0

3-0

5-15
0-17
0-10(2)

0-1

0-1
0-19

1-1

0-7
1946-82

207-71
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Table 4. Extended.

SAMPLING STATION

GAAF

ONMY

STVI

TILA

MOMI

MOCH

MOSA

DOPE

OTHR

CAP Canal-Upper?
Bouse Hills PP
Little Harquahala PP
Hassayampa PP

CAP Canal-Middle®
Salt-Gila PP

CAP Canal-Lower®
Brady PP
Red Rock PP
San Xavier PP

Gila River-Upper®
Coolidge Dam
Hook & Line Ranch

Gila River-Middle Upper®
Dripping Spring Wash
Christmas?®
O'Carrol Canyon

Gila River-Middle Lower®
San Pedro River
Kearny
Kelvin

Gile River-Lower
Diamond A Ranch?
Cochran
Box O Wash?

San Pedro River-Upper
Hereford
Lewis Springs
Charleston

San Pedro River-Middle
Hughes Ranch
Soza Ranch®

San Pedro River-Lower
Aravaipa Creek
Swingle Wash
Mouth

Florence-Casa Grande Canal

Above barrier
Below barrier

Salt River
Stewart Mtn. Dam
Blue Point
Granite Reef Dam?®

Salt River Project Canals
Arizona Canal

South Canal
AZ Canal above barrier

SO Canal above barrier

155

76

22

14
10

34

24

49

0-1

10-65

0-2(3)

2-57

22-93

# Reach or station not sampled in 1996

® Micropterus dolomieu
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Table 5. Numbers of fish captured at sampling stations on the Gila River between Coolidge and Ashurst-Hayden dams, 1991-1994 by
Reclamation under Fall Fish Count sampling (modified from Jakle 1992, 1993a, 19953, b). See Table 1 for species acronyms. Ages not
estimated. Dashes denote no captures of that species at a particular site.

COOLIDGE DAM PIPR AGCH CYCA CYLU MEFU CAIN PACL MISA LEMA LECY ICPU AMNA GAAF
1991 - - 22 178 - - - 2 1 37 9 - 31
1992 - 3 14 20 - - - 5 2 17 9 - -
1993° 1 5 65 227 - - 1 10 - 2 27 - -
1994° - - 19 373 - - 14 1" 3 5 -
CHRISTMAS

1991 - - 3 213 - - - - - 2 - 2 14
1992 - 5 - 1 - - - - - 3 - 6 2
1993 - 368 10 16 - 9 14 5 - 1 - 10 -
1994 - 44 4 43 9 15 2 5 - 11 80

SAN PEDRO RIVER

1991 6 136 5 32 - - 1 - - - - - 10
1992 - 22 - 24 - 3 - - - - - - 68
1993 - 265 4 29 - - 69 3 - 27 - 3 3
1994 - 17 2 216 8 55 1 2 - 3 183
RIVERSIDE

1991 2 - - 105 - - - - - - . 1 .
1992 1 1 2 194 - - - - - - - - 34
1993 - 3 - 30 - - 2 - - - - - 3
1994 - 4 1 24 1 24 - 4 - 3 -
DIAMOND A RANCH

1991 - 1 - 5 - - 1 - - - 3 1 -
1992 - - - 37 - - - - - - - 6 2
1993 - 1 - - - - 13 - - - - 2 1
1994 4 23 4 182 5 19 1 - - 7 20
COCHRAN

1991 1 43 - 198 1 - 1 - - - - - 1
1992 3 32 - 365 - - - - - - - 1 123
1993 - 6 1 267 - - - - - - - 10 -
1994 2 - - 144 4 9 - - 1 17 239
BOX O WASH

1991 - 41 - 49 - - - - - - - 19 42
1992 4 42 - 168 - - - - - - - 3 11
1993 1 112 7 202 - 3 59 - - - 1 12 26
1994 1 38 1 13 - 2 - - - 7 18

@ Also includes 2 Lepomis cyanellus X L. macrochirus hybrids
® Also includes 1 Lepomis cyanellus X L. macrochirus hybrid
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Table 6. Numbers of fish captured at sampling stations on the San Pedro River 1991-1995 by Reclamation under Fall Fish Count
sampling (modified from Jakle 1992, 1993a, 1995a, b). See Table 1 for species acronyms. Ages not estimated. Dashes denote no
captures of that species at a particular site.

DUDLEYVILLE CROSSING PIPR AGCH CYCA CYLU CAIN PACL MISA LECY AMM AMNA GAAF

E
1991 - 114 - - - - - - - - 1
1992 - 196 - - - - - 1 - 6 2
1993 - 563 - - - 10 - - - - -
1994 - 103 - 10 - 3 - - - 5 15
ARAVAIPA CONFLUENCE

1991 - 659 1 2 - - 1 12 - 14 182
1992 - 567 - 9 1 6 - 1 - 11 33
1993 - 622 2 - 14 12 - 1 3 7 -
1994 - 110 - - - 9 - - 8 6 14
SAN MANUEL CROSSING

1991 - 69 - - - - - - - - 6
1992 - 115 - - - - - - 2 - 210
1993 - 410 - - - - - 1 - - -
1994 - 399 - - - - - - 3 - 16
HUGHES RANCH

1991 - 165 - - - - - - - - -
1992 - 378 - - - - - 5 - - 3
1993 29 152 - - - 14 - 12 2 - -
1994 - 152 - - - - - - 5 - 27
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Table 7. Numbers of fish captured at sampling stations on the Florence-Casa Grande canal 1991-1995 by Reclamation (modified
from Jakle 1991, 1993b, unpubl. data). See Table 1 for species acronyms. Ages not estimated. Dashes denote no captures of that
species at a particular site.

ABOVE BARRIER PIPR. AGCH CYCA CYLU PACL MISA ICPU AMNA GAAF
1991 - - - 6 - - 4 5 73
1992 - - - 32 - - 35 - 19
1993 3 - 14 120 2 1 5 - 71
1994 - 1 - 14 1 - 51 - 11
BELOW BARRIER

1991 2 1 - 1 - - - 2 52
1992 4 15 - 88 - - - 9 16
1993 3 3 2 282 11 - 1 4 10
1994 - 3 - 27 - - - - 63
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Discharge, in CFS

San Pedro River Hr, Redington, Ariz,
Station Humber: 09472000
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Figure 1. Discharge in cubic feet per second {(cfs) at the San Pedro River Near
Redington, Arizona, gage for the period October 1, 1982-September 30, 1996.
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