Long-Term Monitoring Plan Rev. 2

Cctober 1996

Takle 1.

Proposed sampling reaches and fixed station lacations for canal and
stream fish monitoring.

Stream or canal reach

Reach boundaries

Fixed station locations

San Pedro River
Hersford ko Fairbank

Cascabel ko Redington

Aravaipa Creek to Gilla
River

Gila River
Coolidge Dam to Needl=s
Ey=

Little ash Creek to
Hayden

llfayden to Mineral Creesk

Mineral Creek to
fehurst-Hayden Dam

Salt River
Etewart Min. Dam to
Granite Reef Dam

CAP canal
Hayden-Rhodes Agueduckt

Fannin-McFarland
Aqueduct

SEX Sec, 9, T23S, R22E
SwWY4 Sec.l5, T208, R21E

SWY See.10, T138, R1SE
WMWY Sec.19, T12S5, R19E

SWY Sec.z23, T75, RL6E
NEY Bcec.23, T55, R15E

T3S, R13E (unsurveyed)
MEY Seec.34, T35, R17E

SWY 8=c.11, T45, R16E
NZ¥ Sec.13, T5S, R15FE

NI¥ Se¢c.13, THS, RLGE
NW¥ Sec.l2, T48, R13E

NWX Sec.l2, T45, R13E
NWi{ Sec.B8, T48, RI11E

Unsurvey=d
534 Sec.13, T2K, REE

NE¥ See.30, T1ON, R1EW
S5IY% 3Jec.ll, T2N, ReE

NwWY Sec.l19, T2N, R7E
NIY S=c¢.29, TGS, ROE
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Upper--1 mile NW Hereford-8EY Sec.d4. T23§,
R22E

Middle*--1.5 mile § Tewis Springs-SEY
8s¢.31, T218, R2:ZE

Lower¥--Charleston-SEY Sec.2, T218, R21E

Upper*--Hughes Ranch-NEY Sec.5, 1138, RIg9E

Middle--Near Soza Ranch-Nw4 Sec.32, T125,
R1SE

Lower--hbove gaging statlon-NE¥ Sec.is,
T1.28, R189E

Upper*--Confluence with Aravaipa Creek-SEY
Secr.3, T7S, R1EE

Middle--Dudleyville-SEY Sec.6, T6S, R1EE

Lowar--1 mile SE confluence with Gila
River-NWY Sec.25, T58, RISE

Upper*--0.5 mile downstreem from Coolidge
Dam-T3i8, R1BE (unsurveyed)

Middle--2.8 mile downstream from Coolidge
Dam-T3S, R1S8E (unsurveyed)

Lower--lock and Line Ranch-SB¥ Sec.24,
T3S, R17EB

Upper--2 mile downstream {rom Dripping
Spring Wash-NWY Sec.28, T4S, R1&6E

Middle*--0.2 mile downstream from Deer
Creek-NZ¥ Sec.33, T4S, R16E

Tower--0.2 mile upstrecam frem O'Carroll
Canyan-=-SWi Sec.3, T4S, R1&E

Upper*--Ceonfluence with San Pedro River-
NEY S=2¢.23, TSE, R1GE

Middle--1 mile SE Xearney-SWY Sec.35, T4S,
R14E

Lower*--Riverside-NWY Sec.7, TasS, R14R

Upper*--0.5 mile W Diamond A Ranch-NEX
Sec.9, T4S, R13E

Middle=*--Cochran-Swy See,5, T45, RIZE

Lower*--0.5 mile B vonfluence with Box ©
Wash-NE¥ Sec. 15, T4S, R1lE

Upper--0.75 mile S5W Stewart Min. Dan-
unsurveyed

Middle-~1 mile W Blue Point Ranger
Station-SW{ Sec. 34, T3IN, R7TE

Lower--1 mile E Granite Reef Dam-8WY
Sec.l8, T2N, RVE

Bousge Hills Pumping Plant--Sec.10, T7N,
RLEW

Little Harquahala Pomping Plant--Sec.18,
T3N, R13W

Hagsayampa Pumping Plant--Sec.29, T4N, 49

Salt-Gila Pumping Plant--Sec.19, ''2N, R7R
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Table 1. Continued.

Stream or canal reach Reach boundaries

Fixed staticn locations

Tucson Agueduct SEY Sec.32, Tl145, R12E
SEK See¢.32, T148, R12E
Florence-Casa Grande
canal
Ashurst-Hayden Dam te NwY{ Sec.d, T43, RI1E
Pima laveral feeder SwWY Sec,28, T55, RSE
canal
ERP Arirxona Canal
@ranite Reef Dam to NEY Sec,.13, 12N, ReE
eleckrical fish barrier WY B=c,13, T2N, REE
Electrical fish barrisx WYY Sec¢,13, T2X, RCE
to indian Bend Wash NWY Sec.1l, TIN, RAE
SRP South Canal
Granite Reef Dam fo SEY S=¢.13, T2N, REE
electrical fish barrier SwWi Sac.13, 12N, REE
Electrical fish barrier SWY Sec.13, TZN, REE
to terminus WY Se=c.ll, T1N, RSE

Brady Pumping Plant--Sec.15, T73, ROE

Red Rock Pumping Plant--Seec.34, T9S, RLOE

San Xavier Pumping Plant--Sec.3), T14S,
R12%

Upper--Abcve China Wash fish barrier-mwiy
Sec,12, T45, R10E
Middle--Balow China Wash fiali barrier-NEY

Sec. 14, T45, R10E

Lower--Pima lateral turnout-SW¥ Sec.28,
T55, ROE

None (census)

Hone (oppertunistic)

None (ce2nsus)

None (appartunistic)

*Existing Fall Flsh Count sampling stacion

20



Long-Term Monitoring Plan Rev. 2 Oct.ober 1894

Table 2. Proposed 10 year sampling schedule of random stations for monitoring
of target reaches in the San Pedro River.

Reach Year Locatian Month
Hereford to Fairbank 1597 BE Y 8Bec.33, T225, R22E June
1998 SW ¥ Sec.35, T208, R21E August
1999 NE % Sec.20, T225, R22E August
2000 SE ¥ Sec.27, T20S, R21E March
2001 SE ¥ Sec.30, T21S, R22E March
2002 NW 4 Sec.26, T205, R21E January
2003 SE ¥ Sec. 9, T235, R22E September
2004 NW 4 Sec.26, T205, R21E November
2005 SW Y4 Sec.l1B, T215, R22E October
2008 NW % Sec.l1l3, T21S5, R21E February
Casgcabel to Redington 1997 S5E i Sec.30, T125, R1°8E May
1598 NE Y4 Sec. 5, Tl35, R1SE October
1999 NE ¥4 Sec. 2, T135, R1SE September
2000 NW ¥ Sec.10, T13S, R18E June
2001 NE Y% Sec. 9, T13S8, R1SE March
2002 NE ¥ Sec.30, Ti128, R1SE December
2003 SE ¥ Sec.30, T128, R1SE April
2004 NW % Sec. 4, Ti3S, RI1SE Dacember
2005 NE Y% Sec. 9, Ti3s, RI1SE August
2006 SE ¥ Sec.30, Ti2S5, R1SE April
Aravaipa Cr. to Gila R. 1397 NW ¥ Sec. &, T6S, RI16R February
1998 SW Y Sec.25, T55, R15L December
1299 NW ¥ Sec. 8, TeS, Rlek March
2000 NW ¥ Sec. 9, T75, R16E November
2001 SE ¥ Sec. 6, T6S, R16E April
2002 NW Y Sec.l17, T6S, R16E September
2003 NE % Sec.32, T6S, RLGE January
2004 SE Y Sec. 9, T7S, R16E April
2008 SE ¥ Sec.20, T&S, RleE August
2008 SW Y Sec.24, Th8, R15E October
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Long-Term Monitoring Plan Rev. 2 Cctober 1396

Table 3. Database structure and codes for Gila River Rasin fish monitoring.
Asterisk denotes a relatlcnal variable common to both databases.

Variable Type Format Comment Codes

STREAM* Numexic 1.0 Strezam or canal name code 1-San Pedro River
2=Gila River
3=Salt River
4=ChP Canal
5=SRP Scuth Canal
£=5RP Arizona Canal
7=FCG Canal

REACH?* Hurerie 2.0 Reach name code 1, 2, or 3 for upstream,
middie, and downstream
reaches, respectively

STATIONY Wumeriac 2.0 Staktion name code 1, 2, or 3 for upstream,
middle, and downstream,
respectively (fixed
gtaciong); 0 for random

stations

MONTH* Numerie 2.0 Monkth gample taken or begun
DAY™* Numerie 2.0 Day sample taken oxr begun
YEAR*" Numeric 2.0 Year sample taken or begun
HOUR® Numerie 2.0 Hour (military time) sample

taken or begun
MIN- Numeric 2.0 Minute sample taken or begun,

will be converted to hundredélhs

of hours for analysis
HRBTYDE * Nureric 1.0 Macrohabitat type unit code 1=pool (area of water column

with low current velocity
and near-zero surface
gradient and little or no
surface turbulence, often
with small substrates;
includes eddies and
pockct watcer)

2=riffle (area of water
column with fast current
velocity and steep
surface gradient,
considerable surface
turbulence, often with
large substrates;
includes cascades and
rapids}

3=run (area of water columm
with rapid, nen-turbulsnt
flow, usually toc deep to
be a riffle and too fast
to be a pool; includes
glides)

d=various; to be used for
qualitative or canal

sampling
HABNUM* Fumsxic 2.0 Macrohabitat number, counted
segquentially from the downstream
station beundary
QUANCURL® String 1.c Quantitative (effort recorded) Y=Yes (quantitative)
or gqualitative (efforlt not N=No (gualitative)

recorded) sample
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Table 3. Continued.

Variable Type Format Comment Codes

GEARTYER' Numeric 2.0 Gear type ccde Entrapment /Entanglement :
1-glill net
2etrammel net
3=hoop net

4=fyke net
5=trap netc
f=minnow Trap
7=shock/gill net
g8=shock/trammel net
9mexperimental gill net
Seining:
l0=straight seine
ll=hag seine
12=kick seine
13=dip net
Arngling:
ld=spincast
15=£ly rod
le=dropine
17=trotline
Slectrafishing:
l8=backpack shocker
l9=hoatz shocker
20=bank shocker
Migcellaneous
25=trammel net/drifted
26=gill net/drifted
27=other (describe)

PULSE! Wumerie 4.0 Electroshocker pulse rate
gsetting (pulses per secand)

VOLTS® Numexric 3.0 Electroshocker voltage setting

WATTE! Numneric 4.0 Electroshocker electrical

output; calculated from formula
of Burkhardt and Gutreuter

{1395)
AMP3* Numeric 3.1 Electrcshocker amperage setting
conp! Numeric 4.0 Conductivity (pS/em) of water;

required for determination of
electyoshocker cutput and water
gquaiity

TEMP! NMumeric 3.1 Temperature ('C) of water;
required for determination of
electroshocker ocutput and water

gualicy

SECONDS' Numeric £.0 Electroshocker effort in seconds
fished

HARSHOCK! Numerie 3.0 Areal percent of habita:t type

sampled by electrofishing

SEINNESH! Numeric £.

1Jd

Mesh size (in) (bar measure) of
seine or dip net

SEINELEN' Numeric 3.0 Length (ft} of seine or dip net

SEINHGHT' Nureric 2.0 Width (height or depth) (£z) of
seine or dip net

HAULNUM* Numeric 2.0 Humber of seine hauls or dip net

sweeps taken within the area
defined by HAESEINE
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Table 3. Continued.

Variahle Type Format: Commenl Codesg

HABSEINE' Numeric 3.0 Areal percent of habitat type
sampled by seine or dip net

NETMESH' Numeric 1.3 Mesh size (in) [(bar meascre) of
sntanglement/entracment cears

NETLEN- Numeric 3.0 Length (ft) of entanglemsnt/
entraprnent gears

NETNGHT' Humeric 2.0 Width (height or depth) (ft) ef
antanglement/entrapment gears

SOAKEFF! Numeric 3.1 Effort (hr) fished (scaked) by
entanglement/entrapment gears

RATTTYRE' Numeric 1.0 Bait type code for sngling gears 1l=artificial lure
2=live bait
3-garbage (corn, cut

bait, etc.)
4=stink bait

HODKNUM! Numeic 2.0 Humber of hocks per line for
angling gears

SORKEFF* Numecriec 3.1 Effort (hr! fished (scaked) by
angling gears

SEECIES* String 4.0 Specles name code, where first Examples: CYLU dernotes
two letters of genus iz followed Cyprinella lutrengis; AGCH
by first two letters cf species derotes Agosia chrysogaster;

42222" jindicatess species
unknawn, and specimen should
be presexrved for voucher;
HYER denotes a hybrid
{identify in comments if
possible and preserve);
“0000" indicates no fish
were caught

AGE! Numeric 1.0 Categorization to young-of-y=ar O=young-of-year {(including
or older age classes larvze)
l=age-1 or older

FISINTM* Numeric 3.0 Number of fish representedé in
record; if lengkth and other data
caken, should always equal 1; if
more than one of a2 species was
captured but individual data not
taken, record the number; if
sampling effart did not capture
fish, should egual 0

VOUCHER' Numeric 2.0 Number of figh preserved for
vouchex
COMMENT+ String 25.0 Narrative informaticn not

recordaple in other areas of Lhe
field ferm, such as length,
weight, presence of exbternal
parasites, spinal or cranial
deformity, ulceratien, etc.

HRILEN? Numeric 4.1 Lengitudinal length (m) of
macrchabitat unit

HABWIDL1® Numeric 1.1 Lateral width (m) of
macrchabitat unit, measured at
peint 1/4 the distance of the
unit length from the downstream
arigin
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Long-Term Monitoring Plan Rev. 2 October 19896
Table 3. Continued.
Variable Type Format Comment Codes
HAREWID2? Numeric 3.1 Lateral width (m) of
macrohabitat unit, measured at
point 1/2 the distance of the
unit length from the downstream
arigin
HABWID3? Numearic 3.1 Lateral width (m) of
macrohabitat unit, measured at
peint 3/4 the distance of the
unit length from the downstresam
origin
ZMAX? Numeric 3.0 Maximum depth (cm) of
macrchabitat
SUSSTRATY Numeric 1.0 Category of dominant substrate l=clay (0.24-4.0 pm}

in macrohabilLal, modificd {rom 2=511t (£-62 um)

Lare (1547} 3=sand (62~2000 um)
4=gravcl (2-64 mm)
S=cobhle (€4-258 mm)

E=boulder (256-405%6 mm)
7=hadrock (>4,096 m)
B=detritus

8=concrete (for lined
canals)

! Fish collection form
? Habitat sampling form
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Table 4. Recent (gince 1370) occurrence oI fishes in target canals and streams in the Gila River
Basin, SPR-San Zedro River north of Mexican border, GR=Gila River ketween Coolidge Dan and
Ashurst-Hayden Dam, SR=Ealt River between Stewart Mountain Dam and Granite Reef Dam, =Central
Arizona Project agueduct, PCG=Florence-Casa Grande canal, SRP=Salt River Projcet canals.
Common name Scientific name SPR* GR* SR* cap* FCG" SR’
Roundtail chub' Cila robusca - - + - +
Fathead minnow Pimepnales promelas + = - + +
Galdfish Carassivs auratus = - - + - +
Longfin dace’ Agosia chryscgaster + - ~ + +
Grass carp Ctenopharynecdon idclia = - - - - +
Grass carp ¥ bighead Ctenopharyngodon idella X - - - - <
carp Aristichthys neobilis
Carp Cyprinus carpio - + + + + +
Red shiner Cyprinella lutrensis 4 4 - - + +
Spikedace’ Meda fulgila = i - - - -
Razorback sucker’ Xyrauchen texanus = - - + = -
Sonora sucker! Catostcmus insignis 4 { + + - +
Desert sucker® Dantosteus clarki + | I + + +
Bigmouth buffalo letiobus cyprinellus = = ™ - - +
Largemouth bass Micropterus salmoides " “ 1 + - +
Bluegill Lepomis macrochirus - 1 + + - +
Grean sunfisk Leponis cyarellus i 1 - - - +
Smallmouch bass Micropteris dolomieu = = - - = +
Redear sunfish Lepomig microlophus = - - + - +
Green sunfish X Lepomis pyanellus X L. = v - - -
biuegill macrochirus
Black crappie Pomoxig nigromaculatus - - = + - -
Black bullhead Ameirurus melas - - = - - +
Flathead catfish Bylodictis olivaris ? - + + - +
Channel catfish Tetalurus punctatus = + ' = - +
Yellow bullhaad Ameiurus natalis + . - + - +
Mosquitofich Gambusia zffinig 4 + - + + +
Sailfin melly Poecilia latipinna - = = - - -
Rainbow trout Oncorhynchus mykiss ¥ ~ + - - +
Walleye Stizaostedion vitreum = d + = = +
Threadfin shad Doirosoma petenensge - - = + - -
Mossambigque tilapia Tilapia mossambica - - - = = +
Redbelly tilapia Tilapia zilli - - - - - +
2lue tilapia Tilapia aurea - - - - - +
Yellow bass Morone nississippiensis - = - - - +
Striped bass Morone gaxalilis - - + - -
Oscar Astronotus ocellatus = - - < - +
S';ttr:&‘;es sRect:}l.%:natlon data_(Fall Fish Count surve s}” J. Simms, BLM, perscnal communication®; J.
Warnecke, AGFD, (1976) ¥ Muelle tlﬂ 89)°; T, Burke, USBR,

carmunication®;

ﬁfrsﬂﬂal ﬂﬂm\lﬁl‘ciltlon
sclamation data®’;
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v777/7]  Monitoring Areas

Overview map of the Lower Colorado and Gila river basins,
showing river and canal reaches to monitor for fishes. Reach details
are shown in the designated figures.
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Gila River Basin Fish Monitoring
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STANDARD OPERATING PROCEDURES

FIELD MANUAL
RIVERS AND STREAMS

LONG-TERM MONITORING PLAN FOR FISHE POPULATIONS
IN SELECTED WATERS OF TIIE GILA RIVER DBASIN, ARIZONA

INTRODUCTION--This standazd operating procedures wmanual,
nart of an overall guality control/quality assurance program
in development for the Long-Term Menitoring Plan for Fish
Populations in Selected Waters cf the Gila River [Dasin,
Arizeona (Monitoring Plan), was produced to ensure that all
field data are gathered according to standardized,
rapeatahle methods. It describes specific steps to ba taken
during all field menitoring activities, and provides
nackgrovnd informarion on objectives, justification, and
zampling design. See the Mcnitoring Plan for further
information. Reclamation Intends this manual to be used in
association with annual mandatarv field training, and should
be carried in the field at all times by data collectors for
reference. It is likely that the mannal will be updated
periodically for clarity and to reflect changes <o the
Monitoring Flan that may become necessary cver Lime.
Beclamation will provide waterproof copies of the manual to
all field investigators during annual tralning sessions, or
upon reguest. In the methods descriptions below, arrows

[=}) denote fisld precedures that must be undertaken
explicitly.

OBJECTIVES=-=Collact information on the status of fish
populations and instream hahitats at selected sampling
stations to determine: 1) prezsence of species (species
richness); 2) species zbsolute and relative abundance
{assemblage structure); 3) species distributions; 4) annual
reproductive success; eand 3) instream macrchabitat
dimensions and dominant substrates.

SAMPLING CREWS--4A samplinc crew of at least three, anc
preferably four, individuals is required [or eificlent
coilection of field monitoring data. Thase individuals
shoulc be experienced in fish collection technicues and
identification of the lccal fish fauna. It 1s vital that
sampling crews be headed by an individual with such proven
field experiencz. The [ield crew leader must be present
during 211 monitoring excercises, and he/she must attend the
annual training sessions that will be conducted by
Reclamation.

SAMPLING DESIGHN--Because native and nonnacvive fishes respond
in different ways to environmental disturbances f(e.g.,
flooding) in diffsrent geomorphic reach types (e.g., highly
confined canyons vs. pooriy confined valleys), sampling

reaches are stratified according to geomorpholcgy. This
should facilitate an undarstanding of the variance of f£ish
species richnese, distribution, and assewmblage gtructure.

Three fixed, systematic sampling staticns zre permanently
established within each gecmorphic stream reach to estimate
within-reach variance of maonitored parameters. A systematic
samplizg deesign can substantially reduce data variability,
and thus the sample size reguired to cobtain a given level of
precision. Systematic sampling should also provide a
reasonable expectation that stations are representative of
the reach, and will ensure a wide sparial distribution of
sampling sites.

Fixed station sampling consiste of a combination of
intensive guantitative sampling over a 200 m reach of
stream, and extensive gualitative sampling of uncommon
habitats in contigurous reaches. Data from each 200 m
quantitative sample will determine zssemblage structure of
common species, and extensive gualitative samples will
enhance the ability to determine species richness and
presence of rare species.

Species cccurrence and abundance are influenced by
availability of habitats. Thus, to minimize bias of
asgemblage structure estimates and ensure a representative
sample, sampling effort should b= preoportional te tha amount
af different habitats available. Quantitarive fixed-sztation
sampling thereforc is stratified to the primary macrohabitat
level (pool, riZfle, or rumn) tc partition the wvariance among
species collections. Quantification aof macxrohabitat
dimensions provides an estimate of habitat awvailiability, and
tracks habitat changes over time. By guantifying sampling
eifort according to macrchabitat, comparisons of species
richness and assamblags structurs among macrchabitat types
across stations and yesars will be facilitated.

PERMITS--Valid Stazte and Federal collecting pcrmits must be
in possession of sampling crews when performing monitoring.
The incidental take statement in the 1%94 biolcogical opinicn
“Transportation and Delivery of Central Arizona Project
Weter tTo the Gila River Baszin in Arizona and New HMexice”
s2rves as Reclamation’s permibt for take of Zederally-
protected species, and Feclamation will request that
subconiracltors who do not possess their own Federal psrmits
be desigrnated as subpermittess under Federal permit
provisions. Subcontractors will be responsible for
opLtaining Lheir own State collecting permits.

FIELD FORMS--Al]l mandatory daeta collections must be recorded
in panci’ o= the fish collection and habitat sanpling forms
proviced. This will ensure that ail required information is
recorded and compatible with the databases structure. Masier
copiss of fField forms (provided) s=heuid be photocopisd on
rile-in-the-rain paper or a similar wazerproof band for use
in the field. The habitat sampling form is intended to




inventory macrohabitats that will be sampled in guantitative
stations, which will gqguice fish collections. The fish
collection form quantifies gear typss, sampling efiorcl, and
sprcies abundance data.

-

Certain header information (s=e Table 1 [or complele
descriprions, and Figures 1-2} is common to both
field forms to ensure that the data sets are
relational int the database. These variables inciude
stream, reach, and station names {(numerically coded
for data entry), sampling date, habitat tType name
(pool, riffle, or run; cecded for data eatry; lable
1), and uvnigie number for esach macrcohabitat
encountered within a station. All of these variables
must be filled in on each form (codes can be recorded
at a later time if the text fields are completed
properly while in Lthe field). If comtinuation iforins
are needed to complete recording of data for a
particulzr macrohabitat cr station, they must be
tracked in the upper right-hazd cozner of the data
shaets. The field crew leader sthculd record his/her
initiels in the QC Zleld of =ach form following
review and asstrance that ths data werze filled in
properly.

‘'he £ish collecticn form zlso incluces a variable
descrzibing whather the sample is quantiztative (where
sampling eZfort is recorded) or guazlitative (sampling
effort not reguired), and what gear cype is deplcyed.
These fields must b= filled in. Other sampling gear
data and sampling effort reguirements, and Zish
capture variables, zre described beolow. It is
intended tha<t a sepzrate fish collection form be used
tor each separate gear type and macrohabitat.

The habitat sampling form, in addition To the common
header variakbles identified zbowve (stream, reach, and
station names; date), should alsc have the UTM
coordinates racorded for the lower station boundary,
and the phote rell and frame numbers fer slices taken
ol the sampling reach from the upper and lower
station boundaries. For each macrohabitat sampled
quantitatively for fishes, tzis form should also be
filled in with a unique hakitat number, numbered
sequentially upstrear beginning with 1, that must
correspond to the hakitat number for that
macrohabitat on the fish collection form. The
hzbitat type (pool, riffle, run}) shculd also be
recorded [or each macrcohabitat, which also must match
the fish collection form. In =addition, for cach
macrohabitat, The habitat szmpling form should have a
single macrchakcital length measurement, three
aquidistant width measursments, a maximum depth
measurement, and a dominant substrate category filled

-
Fe |

in. Any sampling irreqularities or features aof note
for a macrochzbitat should be descrikbed in the
cocmments field. TFurther specifics for filling in
these forms appear below.

STATION LOCATION AND IDENTIFICATION--Travel routes to and
UlM localicns Zor fixed sampling station are shcws in Table
2 [to be completed following this fizld sezson].
Aeclamation will mark dewnstresm station boundaries with
labeled aluminum tags tied to [lagged rezbar stakes, where
oossible. Downstream station houndaries shoulc be Zirther
defined using the Globpal Positioning System (GPS).

*

Record The stream name, reach nam2, znd station nawe
on each habitat sampling form znd fish collecticn
ferm used at a given monitored sampling station.
Rlso record the date and time (fish collection form
only) thes station macrohabitat sampling was bequn on
each Form.

Upstream stztion boundaries will be 200 stream meters
above the downstream benndary. Measure along the
Lhalweg (the deepast part of tne channel) with either
a tape measure or hip chain. Upstream boundary
locaticons may vary depencing on changes in channel
sinuosity over time, and therslore they should not be
permanently marked., Temporarily mark the upstream
boundary with & flagged stake.

Photo-documentation of uppar and lower station
boundaries is reguired. Fill in the appropriates
station identifier form (previded) with station
boundary (uoper or lower), boundary wiew (up or
down), and the sampling date with a black cdry marker.
Include this form in the lower 12ft corner of cach
photo (and in fccus) to ensure the slide is
permanently identifi=ad. Tcke ons 35 mm color slide
of the stream reach facing upstream while standing at
the lowsr station boundary, and take one slide facing
downstrzam. Repeat for the upper station boundecy.
Recorc the phote rcll and frame rumbers on the
habitat sampling Loza.

MACROHABITAT IDENTIFICATION--Samoling sTtations must be
partcitioned to the primary macrozabizat leve' (pecol, riffle,
or ron as defined in Tzble 1).

-

Prior to fish sampling ([keiow), macrochabitat uniz
boundaries should b2 temporarily identified with
flagged stakes. The type name of the habitat unit
(Table 2) must be recorded on the habitat sampling
form along with & unigque consecubtive number [starting
at 1]} designating the longitudinal position of the



unit in thz sampling reach, beginning from the
downstream boundary.

The following macrchabitat dimensions should ke
measured and recorded after [ishes have been
coillected (below} to cnsurce that fish-habitat
relationships ave disturbed as little as possibhle.
Length (to the nearest m) of the habitat type (or
portion thereof, if the lower and upper station
Eosundaries de not include an entire macrohabitat)
shall be measured with a meter tapz or hip chain and
recorded on the habitat sampling form. Measur=z
stream (wetted) width within each macrchabitat witn =2
meter tepe [(to the nearest 0.01 m) at threc
equidistant points along the length of the
macrohabitat, and record. Maximum depth of each
hzbitat type (to the nearest cm) and the doaminant
substrate category (e.g. beulder, cgravel; Table 1)
should also be recorded as additional estimators of
habitat change over time. Onxce all macrohabitat
information has been collected (including fish
collections), remove zll boundary flags.

FISE COLLECTIONS--Unless habitats absolutely are not
conducive to electrofish sampling, it is required that data
obtainsed by electrofishing be used as the primary descriptox
of asssmblage structure at each fixed, quantitative 200 m
station. Standardization cf sampling by this technique
therefore requires that electrofishing be employed first
through each macrohabital. Elcctrofishing gears should be
standardized to electrical configuration and power output,
if peossible.

-4

Macrohabitats should be sampled in an upstream
progressicn with single-pass electrofishing. Fcols
should be sampled iz an upstream direction, while
swift-flowing macronabitzts should be sampled in a
downstream direction into blocking nets. Two persons
should clcsely attend the electrofisher with fine-
meshed dip nets to capture stunned fishes when
gsampling pools. Every attempt should be made to
sample all of the available habitat and capture all
fighes possible. Pulse rate, voltage, and amperage
must be recorded, and coxductivity and temperaturc
readings are alsc reg:iired tc determine eleactrical
power oubput (wa:itage). Record both the number of
seconds shocked in the macrchabitat, as well as the
estimated percentage of the available macrohabitat
that was sampled.

Other methods should also be employed if the investigator
congiders sampling of a particular habitat inadequate by
electrofishing. Whenever possible, gear-type combinations
should be consistently applied tao a site over time, unless
habitat changes dictatc sampling modifications.

1{ seines or dip nets are deplcyed, recording cf mesh
size and length and width (deplh} of the gear is
recuired. Effort shall be quantified by recording
the number of seine hauls or dip net sweeps taken
within the macrohabitat (standardize dip net sweeps
to 1 m long sweeps), and the estimated percentage of
the available macrohakitat sampled.

Dzta unique Lo entrapment and entanglement gears that
must he recorded include mesh size and net langth ang
wicth [(depth), with effort guantified in hours scaked
or deployed (to Lhe nearest 1/10th zcur).

Sheould sempling by angling or trot line be
uncertaken, bait type (Tahle ) should be recorded,
and effort should be ldentified as the number of
hocks and hours (to nearest 1/10th) f£ished.

Captured fishes from a single-gear sample from a
macrohabitat should bz kept alive 1in buckets of water
or holding nets until ready for processing. Fishes
should be sorted to species, then sorted to age
class, and enuwmerated. Counts for each species and
age cvlass should be reccrded on the fish ccllection
form for that mscrchabitat and gear. Data that must
be recorded from captured fishes al guantitstive
stations include a four-lettcr cede Zor species,
consisting of tha first twe letters of the generic
name and the first two letters of the specific name,
an age category designation (age-0 cr young-cf-year,
aznd older, age-1l+ f£ish), and the number of fish
enuneralted for each spacies and age collected by =
particular sampling gear within each macrohzbitat
(Table 1). It is m=ndatory that the numder of each
species/age class preserved fcr voucher be identified
in the voucher field. Optional variablss such as
Fish length, weight, sex, xreproductive condition,
number and kind of external parasites, sxternal
anomalies, and other notes shouid be recorded in the
comments field.

Vouchers (see below) must be taken from a sample af
each species collectad at each station.

Following completion of quantitative samplizg at cach
fixec staticn, extensive cguslitative sampling with
various gear types rust be conducted Lo search for
spacies that were not collected in the 200 m
quantitative reach. This search should concentrate
on unusual habitats upstream and/or downstream from
the guantitative reach, where detection of novel
species might be expected. All individuals of naw
species should be enumeraled (as for quantitative
samnles) on a ssparate form (Quantitative Sample = N

&



on the fish cellection fozm). Recording of sampling
=ffort is not required for qualitative samples.
Vouchers (be.ow) must also be taken for any species
not found in quantitative samples.

VOUCHER COLLECTIONS~~Several (34} specimens of each
permitted species encountered at sach sampling station
should be preserved for musszum vouchers, when possible.
Quality photo-documentaticn of species not permitted for
take should be made. Vouchers will provide scientific
credibility to the monitoring project, ensure the accuracy
of gpecies identifications in the field, and scientifically
document species occurrence and distribution.

-2 Voucher spescimens should be preserved in 10% formalin
immediately following recording of pertinent field
data. If specimen body depths are greater than
approximataly 3 em (1Y in), specimens should be cut
along the right, lower body wall or injected with 10%
formalin inteo the peritoneal cavity and major muscle
masses to ensure adeguate tissue fixation. Specimens
should be retained in labeled, leakproof plastic Jars
or buckets and submitted to Reclamation, who will
deposit them at the ASU Collection of Fishes.
Reclamation will provide rite-in-the-rain collection
l1abele to investigators to ensure that taxonomic
identification (if possible), date, time, and method
of collection, locality, oumber of spscimens, and
collector name({s) are reccrded for each sample. The
mumber of each species preserved at sach site must be
recorded on the fish colleccion form in the wvoucher
Eield.

QUALITY CONTROL--FErior to leaving a sampling station, the
field crew leader should review all data sheets used act the
station to ensure that all appropriate fields, including
data codes, have been filled in properly, and that there are
no miseing data. The crew leader should then enter his/her
imitials in the OC field.

FIELD NOTES~-An important zaspect of data sampling is
recording of field notes. Field forms do not allaw the tyvpe
of narrative description of sampling site conditions,
sampling problems, or other observational data that may bo
important teo decument sampling procedures or paysical
conditions at a particular site. To aid in compiling an
overview of each sampling station, a sketch map should also
be made to depict station wmorphology, including the
distribution of macrchabitat types and their numbers.

STEPWISE MONITORING PROCEDURES--The following itemization
describes the recommended orderad procedures, in abbreviated
form, for conducting monitoring at a station:

1) Locate lower station boundary, mark with flaggad stake

2)
3)

4)

5)
8)
3]

8)

=M

10)

11)

12)

13)

14)

15}

16)

17)

i8}

19}

20}

21)

Record header informstion on Zish coilection and habitat
sampling forms
Begin mezsuring upstream along thalweg with tape cr
hipchain
Reccrd macrohabitat typ= names, sequential numkers, and
lengths on habitat sampling form, markin
macrohabitat boundaries with Ziagged stakes
Fnd measurement and mark upper koundary with flagged
stake at 200 m
Number and name macrohabitats on fisk collecticn forms te
match those on habitat sampiing Iorm(s)
Measure and record stream Lemperature and conductivity on
fish collection forms
In an area below the lower =tation boundary, adjusL
elactreshocker settings =c that fishes are captured
effectively
Record electroshocker settings (volts, amps, e=c.} on
fish collection form for habitat. #1
Begin single-pass electrolish sanpling cl lowernmost
macrohabitat, cellecting all £ish possible
Stare fishes alive in z buckat Filled with stream water
Sort and enmumerate fishes according to species and age
class, and record cn the appropriate fish collection
form
Select specimens of each species Lo bz pressrved for
vouacher, store in container with 10% formzlin and =
compleTed collecticn tac, and receord the number
preserved on Lie appropriate flsh colleclion form
Return remaining fishes alive to stream below the
macrohabitat just sampled
Record sampling effort (seconds elsctroshocked and
percent macrchabitat sampled) on tha appropriate fisgh
collection form
It electrofish sample is considered inadecuate for the
macrohabitat, resamplc with different gear typels).,
repeating steps 10-15 as appropriate
Praceed upstraam to the next macrchabitat, and repeat
steps 10-16 for each until the 20C m sample is
complcted
Mecasure three widths, maximum depth, and the dominant
substrate categaryv for each macrohahitat just sampled
for fishes, and record on zppreopriate hakbitat
sampling forms
¥ill cut the appropriate station identifier form znd
photocranh the upper and lower statien boundaries,
record the rell and frame numbers on the habitat
sampling form
Fill cut header information on a naw fish collecting
form, To be used for qualitative sampling
Samplie fishes with apprapriate gear types in areas
upstream and downstream from the 200 m station,
loocking for species thal were not found previcusly




22)

23}

24)
25)

Record numbers and preserve vouchers for any new species
found during qualitztive sampling on the appropriate
fish collection form

Review and correct all data sheels [or omissions,
legibility, and obvious mistakes, and record initials
in the QC fileld for each farm

Record field nctes for the sampling staticn

Remove all flagged stakes and hip chain string frem tha
site, and proceed to the next staticn

Table 1. Descriptions cof wvariables and their codes to be
entered on the Fish Collection Form. Location rumbars refer
to fields of the Fish Collection and Habitat Sampling forms

shown in Figures 1-2.

Location Description

Codes

1 ¥ame of stream

2 yame of reach (see
Table 2 for sitc
names)

3 Kame of station (see
Table 2 for site
names)

4 Month sample taken
cr begun

5 Day sample taken or
begun

(3 Year sample taken or
begun

i Hour (military time)
sample taxen or
begun

B Minute sample taken
or begun

] Name of macrohabitat
type

1l=5an Pedro River
2=Gila River

i=Salt River

4=CA® Canal

5=S5R¥ South Canal
€=5SR? Arizona Canal
TmFCG Canal

l=upstream-most reach

2=second downstream rsach
d=third downstream reach
4=fourth downstream reach

O=Random

1=Upper ({(fixed)
2=Middle (fixed)
3=Lower (fixed)

01-12

01-31

0o0~-9%

on-23

oe-s59

l=pool (area of water column with
low current welocity and near-
zero suriace gradient and
little or no surface
turbulence, often with small
substrates; includes eddies and
pocket water)

2ariffle (arez of water column
with fast current velocity and
slteep surface cradicct,
considerable surface
turbulence, often with large
substrates; includes cascades
and rapids)

i=run (area aof water column with
rapid, non-turbulent flow,

usunally Leo deep to be a rilfle

and toc fast to be a pool;

includes glides)

4=varicus; to be used for

gqualitative sampling



Table

1. Continued.

Tabie 1. Continued.
Location Nescripticn Codes
10 Number of
macrohabitat number,
counted seguentially
from the downstream
station boundary
11 Quantitative (effort Y=Yes (guantitative)
regorded] or N=No (qualitative)
qualitative (effort
not recorded) sarple
12 Name of gear tvpe Entrapment/Entanglement:
1=gill net
Zetrammel net
3=hooz net
d=fyke net
S5=trap net
E=minnow trap
7=shock/gill net
E=shock/trammel net
9=experimental gill net
Seining:
l0=straight seine
ll=bag seine
la=kick seaine
12=dip net
Angling:
l4=spincast
15=fly rad
16=dropline
17=trotline
Electrofishing:
l8=backpack shocker
19=hoat shocker
20=bank shocker
Miscellansous
25=trammel net/drifted
26=gill net/drifted
i3 Electroshocker pulse
rate setting (pulses
pexr second)
14 Electroshocker
voltage setting
15 Electroshockexr
clectrical ocutput;
calculated from
formula of Burkhardt
and Gutrevter (1995)
15 Electroshocker

amperage setting

Location

Description

Codes

17

18

13

20

21

22

23

24

25

2€

27

28

Cenductivity (uS/cm)
of water; required
for determination of
electroshocker
output acd watexr
quality

Temperature ('C) of
water; required for
determination of
electroshocker
oubtput and waterxr
qualiky

Electroshocker
cffort ic seconds
fished

Areazl percent of
habitat type sampled
by elsctrofishing

Mesh aize (in) (bar
measure) of seins or
dip net

Length (ft) of seine
or dip net

Width (heignt or
depth) (ft) of seine
or dip net

Number of seine
hauls or dip nest
sweeps taken within
the macrchabitat

Areal percent of
habitat type sampled
by seine or dip net

HMesh zize (in) (bar
measure) of
entanglem=nt/
entrapment gears

Length (ft) of
sntanglem=nt/
entrapment gsars

Width (height or
depth) (fr) of
entanglement/entrapm
cnt gears



Table

ConTinued.

Location

De=scription

Codes

Table 1. Continuad.
Location Description Codes
29 Bffort (hr) fiehed
(soaked) by
entanglementc/
entrapment cears
30 Bait type code for l=artificial lure
angling gears z=1l1ive bait
izgarbage (corn, cut
bait, etc.)
d=stink bait
31 Number of hooks pexr
line for angling
goears
3z Bffort (hr) fished
(spaked) by angling
gears
33 Species name ceode, Examples: CYLU denotes Cyprinella
where first two lutrensis; AGCH denoles Agosia
letters cf genus is chrysogaster; “?7t??" indicates
followed by first species unknown, and specimen
two letters of should be preserved for voucher;
species HYBR denoctes a hybrid (identify
in comments if possible &nd
preserve); “0000" indicates ng
fish were caught
34 Categerizatien to o=young-cf-year (lncluding
young-of-year or larvae)
older age classes l=age-1 or clder
35 Nurber of £ish
represented in
record; Lf length
and other data
taken, should always
equal 1; if more
than cne of a
species w2s captured
but individual data
not taken, record
the number; if
sampling effort did
not capture fish,
should equal 0
ki Number of spacimens
oreserved for
voucher

X}

37

g

40

41

42

43

Narrativa
information nct
rercordahle in other
areas of the field
form, such as
length, weilght,
presence of external
parasites, spinal cor
cranial deforrity,
ulceration, etc.

Longitudinal length
(m} of macrochabitat
unit

Lateral width (m) of
macrghabitat unirt,
measured at peoint
1/4 the diatance of
the unit length from
the downstream
origin

Lateral width (m) o
macronabitat vaic,
measured ak point
1/2 the distances o
the unit length from
the downstream
origin

Lateral width [m} of
macrchabitat umis,
measured at point
1/4 the distznce of
the unit leagth from
the downztream

origin

Maximun depth [cm)
of macreohabitat

Category of dominant
substrate in
macrohzbitat,
modified from Lanc
(1947)

14

i=clay (0.24-4.0 um)
2=s5ilt (4-62 pm)
3=sand (62-2000 um)
d=gravel (2-64& mm)
S=cohble (64-256 mm)

€=boulder (256-403¢ mm)

7=bedrock (>4.096 m)
8=detritus

g=concrete (Zar lined canals)



Table 1.

Continued.

Tacation

Description

Codes

44

45

4

18

Narrative
information not
recordablz in cther
areas of the field
form, such as
cnusual cover
attributes, bank
features, etc.

Current page number
of toral if
continvation sheets
are reguired te
vomplete data
recording fer a
macrohabitbat (fish
collection}or a
station (habitat
sampling)

Initials of field
crew leader
certifying that the
dalka sheet was
completed properly

Tniversal Transverse
Mercator (UTM)
location for lower
staction houndary

Roll and frame
numoers for photos
(elides)} taken of
the lower and upper
station houndaries

Table 2. Travel routes To fixed sampling stations,
apoproximate UM coordinates Zor lower station boundaries,

and topogravhic quradrangle names.

Zhoenix, Arizona.

A1l directions are from

Aill UTM cocrdinates are in Zone 12Z.
Numbers in parentheses refer fa =tream, reach,
codes, respectively.

znd =tation

Skation

Travel route

UTM-guad

San Pedro River
Hereford
(1-1-1)

Lewis Springs
(I=2=2)

Charleszon
{1-1-3)

Eughes Ranch
(1-2-1)

Soza Wash
(1-2-2)

Gags Station
(i-2-3)

Aravaipa Crezk
(1-3-1)

bud’eyvil e
(1-3-2)

Mouth
{(1-3-3)

Gila River
Zoolidce Dam
{2-1-1)

Eawk Spring Tnyn
{2-1-2)

LookaLine Ranch
(2-1-3)

Copper Canyorn
(2-2-1)

Deer Creek
12=2-2)

D'Carroll Canyan
{2=2=3)

San Pedro River
[(2=3-1)

I-i0 south Lo
saully Lhrough
La

State Hwy 90,
Sierra Visla

Herzlord 1.5

Lewis Springs
7.5

Fairbark 7.5’

o

Soza Canyon
Tu5!

Soza Canyen
7.5

Redington
75"

Lookout Mtn.
75!

Dudleyville
75"

Winkleman
o
Coalidae Dam

Fud”

Coolidue Dam
7.57

Cocolidge Dam
7.5

Christmas
7.5

Chrestmas
B

Christmas
Ty

Winkleman
Haht



Table 2. Centinued.

Station

Travel route

UTM~-Quad

Indian Camn Wash
(2=-3-2)

Riverside
(2=3-3)

Dizmend A Ranch
(2-4-1})

Cochren
(2-4-2)

Dox © Wash
(2-4-3)

Salt River
Stewart Mtn. Dam
[3=-1-1)

Blue Foint HES
[3=-3-2)

Granite Heef Dam
{3~1-3)

Kearney 7.5'

Kearney 7.5/

Grayback 7.5"'
North Butte

7

Worth Butte

v

Stewart Mtn.
7.5

Stewart Mtn.
7.5

Granite Haef
Dam 7.5°*
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Figure 1. Hakitat sampling form showing nurbered locaticns of
variables described in Tzble I and discussed in —he text.
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STANDARD QOPERATING PROCEDURER

FIELD MANUAL
CANALS

LONG-TEIM MCONITORING PLAN FOR FISH FOPULATIONS
1K SELECTED WATERS OF THE GLZ& RIVER EBASIN, AHRLZONA

INTRODUCTION-~-This standard cperating precedures manual,
part ¢f an overzll guality controil/guality assurance program
in development for the Losg-Tems Monitoring Plan for Fish
Populations in Sslected Walers of the Cila River Basii,
Arizona (Monitoring Plan), was produced to cnsurz that all
field dats are gathered according To standardized,
repeatable methods. Due to the unigue habilals and sampling
challenges presented oy canal monitoring, howsver,
Reclamation recognizes that cznal monitoring must ba
vpportunistic, varying according to sampling zccessibility
to structural features that may concentrate fishas.
Therefore, many comprorises regarcding standardization and
repzaltebility may be necessary.

Thiz manual describes specific steps Lo ke taken during all
field menitoring activities, and provides background
information on okbjectives, justification, and sampling
design. See the Monitoring Plan for further information.
Reclamation intends this manual te be used in asscciaticn
Wwith amnual mandatory field training, and should be carried
in the [ield at all times by date collectors for refecrence.
Tt is likely that the manual will bs upcated periocdically
for clarity anmd to reflect chenges Lo Lhe Moniloring Flan
that may Decome necessary aver time. Reclamation will
pravide waterprocf copies of the manual to all field
invastigators during annzal training sessions, or upon
request. In the methods dascriptions below, arrows [=3)
denote field procedures that must cz undertaken explicitly.

OBJECTIVES——-Ccllect informztion on the status of fish
populations and instream habitats at selected sampling sites
to determine: 1) presence of species (species richness): 2)
species relative abundance (assemblzge stracture); 3)
species distributions; and 4) speciss annnal repraductive
success.

SAMPLING CREWS--2 zampling crew of 2t least twe, and
praferzbly thrae or more, individuals is required for
efficient coillection of tisld meonitoring data from canzls
{logistical difficulties in sampling the Central Arizona
Project (CAP) canal in particular mzy require additicnal
verscnnel). These individuals should be zxperienced in fish
colliection technigues and identificetion of the loczl fish
fauna. It is wvitzl that samplinc crews b2 headed bv an

individeal with such proven field experience. The Tield
crew leadar must be pressni during all monitoring exercises.

SAMPLING DESIGN--CARF canal sampling reaches ware delingated
according Lo the established gecpoliticzl division
representing ths Hayden-Rhodes, Fannin-McFerlznd, and Tuocson
agueducis. Sampling of SRF canals primarily will ke limited
to the South Canal betwesn Granits Rzel Dam and the junczion
of the Tempe and Consolidated canals, and the Arizana Canal
between Granite Reef Dam ancd Indian Bend Wash. Other areas
of the SRP cezmal systen should be opportunistically sampled
where nassible. The reach of concern in the FCG canal
extends from Ashurst-Hayden Dam o Lhe Pime Lzteral feeder
canal. S=ze Table 2 for travel routes ta czmals (to be
cempleted follow:ng this field sesson).

Duae to logistical difficulties of zampling th= dzep, high
current-velocity habitats characteristic of the CAF
aqueduct, CAP canal stations are loczled at struclural
featuzes that facilitate sampling {pumping plant forehays).
Berause annuzl dry—up procedurss vary Irom year to year on
the SRF canals, no fixed sampling stations are established
there except between the electrical fish barriers and
Cranite Reel Dam on the Arizona and Soubth canals. For Lhis
reascn, sampling below the electrical fish karriers in the
SRP caznals will be cpportunistic, varying according to
sampling accessibility to structural features that may
concentrate fishes. FCG canal sampling wiil also follow
this pattern (no fixed sampling stations). Preclse
descripTtions of sampling sites must he recorded by =anal
investigators.

PERMITS--Valid State and Federzl collecting permilbs must be
in possession of sampling crews when performing menitoring.
The incidental taks statement in the Gila River Basin BO
serves as Reclamation’s permi: [for teke ol federzlly-
protected spaciss, and Reclamation will request that
subcentracteors who do not possess their own FPederal permits
be designated as subpermitiees under Federal permit
provisions. Subcontractors will be respensible feor
obtaining their own State collecting permits.

FISH COLLECTION FORM--BR11 mandatary data collections must be
recorded in pencil on the fish collection farms orovided.
This will ensure that a@ll recuired information is recorded
and compatible with the database structure. Master copies
of field fcorms (provided) should be vhotccopied on rite-in-
the-rain paper or & similar waterproof bond Zor use in Lhe
fieid, The fish collsction form quantifies gear types,
sampling =ffort, and species abundance data.

Canal sampling will not require use of the habitatr sampling
ferm. Mest canals are concrete-lined, and this habitats are
nol expecled to change except as required by structural
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modification. Also, since canzl hahitats have not been
Loomally classified, and sampling in canals is necessarily
opportunistic, there seems little utility in attempting to
monitor changes in canal habitat or in gquantifying fish
populatiens associated with particular canal habitats.

-+ The fish collection form includes stream, reach, and
staticn names (numarically coded for data entry; see
Table 1 for complete descriptions, and Figure 1),
sampling dat2 and time, & yes/no quantitative sample
field, and gear type a2s header variables. All of
Li:ese variables must be filled in on each fozm (codes
can be recorded at a later time if the text fields
are ccmpleted properly while in the field). For the
SR¥ and FCC canals that have no formal samnpling
statiaons, tha station name code field should be
recorded with a vehicle or map mileage from the uppsr
boundary of the canal reach (e.g., miles below
ashurst-Hayden Dam, or miles bhelow South Canal
electrical fish barrier); local landmark names shoculd
be entered in the text portion of the station name
field. There is no requirement to type canal
habitats, and thus the habitat Lype and habital
number fields need not be filled in. Although
recording of gear type effort is mandatory (see
below), the quantitative sample field should always
be entered with an “W" (dencting a qualitatiwve
sample) Lo diflersnliate the gualitstive nature of
canal sampling compared with the more structured,
guantitative sampling conducted in streams. If
continuation forms are needed to complete recording
of data at s particular site, they must be tracked in
the upper right-hand corner of the datz sheets. The
field crew leader should record his/her initials in
the QC field of each form follewing review and
assurance that ths data were filled in properly. It
is intended that = scparate fish collection form be
usec for each separate gear type and sampling site.

- I[ electrefishing, pulse rale, voltage, and amperage
must be recorded, and conductivity and temperature
readings are alsc required to determine electrical
power cutput (walttage). Record the number of seconds
shocked at each sampling site to guantify effort, but
the percentage habitat sampled field neesd nat be
filled in.

-5 If seines or dip nets are deployed, recording of mesh
size and length ard width (depth) of the gear is
regquired. Effort shall be guantified by recording
the number cf seine hauls or dip net sweeps taken
within the macrohabitat (standardize dip net sweeps
to 1 m long sweeps). The percentage habitat sampled
field need not be filled in.

Datz unique to entrapment and entanglement gears that
must be recorded include mesh size and net length and
width (depth), with effort guantified in hours sozked
or deploycd (te Cthe nearesc 1/1Cch hour).

Should sampling by angling or trot line be
undertaken, bait type (Table 1) should be recorded,
and effort should be identified as the number of
nooks and hours [to nearest 1/1Cth) fished.

Captured fishes from a single-gsar sample from a site
should be kent alive in buckets of water or holding
nets until ready for processing. Fishes should be
sorted to species, then sorted to age class, and
enumerated. Counts for each species and age class
should be recorded on the fish collection form for
that macrchabhitat and gear. Datz that must be
recorded from ceptured fishes include a four-letcter
cede for species, consisting of the first two letters
of the generic name and the first two letters of tha
speciiic name, an age category designation (ace-0 or
young-of-year, and ¢ldez, age-1+ fish), and the
number of fish enuwnerzated for each species and age
collected by a particular sampling gear within each
macrohacitat (Takle 1). It is mandatcry tzat the
number of each species/age class preserved for
vauchar be identiZied in the voucher ficld Isce
beleow). Optional variables such as fis: length,
weight, sex, reproductive cond-tion, numcer and kind
of external parasites, external anomalies, and other
notes should ko recorded in The comments Zield,

VOUCHER COLLECTIONS--Several (3+) specimens of each
permitted species encountered at each sampling station or
reach should be preserved for museum vouchers, when
possible. OQuality photo-documentation of species not
permitted for take szhould be made. Vouchers will provide
sciantifie credibility to the monitoring project, ensure the
accuracy of species identifications in the field, and
scientifically document species coccurrence and distribution.

-3

Voucher spacimens should be preserved in 1C% formalin
immediately feollowing recording cf pertinent field
data. I specimen body depths are greater than
approximately 3 cm (1¥ in), specimene should he cut
along the right, lower body wall or injected with 10%
formalin into the peritoneal cavity and wajor muscle
magses Lo ensure adequate tissue Iixation. Specimens
should be retained in labeled, leakprea® plastic jars
or buckets and submittad to Reclamation, who will
deposit thom at bthe ASU Collecticn of Fishes.
Reclamation will provide rite-in-the-rain collection
labele ta irnvestigataors to ensure that taxonomic
identification (if possible}, dates, time, and method
of cvollection., locality, number of specimens, and



collector name (g8) zre recorded for sach sample. The
number of each spscies preserved at each site must be
recorded on the fish collection form im the voucher
field.

QUALITY CONTROL--Priox to leaving 2 sampling station or
gite, the field crew leader should review all data sheets
used at the site to ensure that all appropriate fields,
including data codes, have besen filled in properly, and that
there are no missing data. The crew leader should then
enter his/her initials in the QC field.

FIELD NOTES--An important aspect of datz sampling is
recording of field notes. Field forms do not allow the type
of narrative description of sampling site condilbions,
sampling problems, or other obsezrvational data that may be
important to document sampling procedures or physical
conditions at a particular site. Submission of field notes
to Reclamation is mancatory.

STEPWISE MONITORING PROCEDURES--The following itemization
describas the recommanded ordersd procedures, in abbraviated
form, for conducting monitoring at a canal site:

1) Record header information on thz fish ceollection form

2) Becin sampling, collecting all fish possible

3) Store fishes a_ive in a bucket filled with canal water or
in holding nets

4) Sort and enwrerate Iishes according to species and age
class, and record on the zppropriate fish collection
form

5) Select specimens of each species to be preserved for
voucher, store in concainer with 10% formalin and a
completed collection Tag, and record tiwe numoer
prasarved ot the appraprizte fish collectien form

6) Return remaining fishes aliva to canal to an area that
will nct be rezamplsc

7) Record gear information and sampling effort on the
appropriate f£ish collection form

8) 1f the sample is considerad inadeguate for the canal zrea
jus®t samplad, resample with different gear tvpe(s),
repeating steps 1-7 as appropriate

9) Review and correct zll data sheets for omissions,
legibility, and obvious mistakes, and record initizals
in the QC field for each form

10) Record field notes for the samnling station ar reach
site, and oproceed to the next statien

11) Proceed to the next samplinc area, and repeat steps 1-110
for eacn until the reach or station is adequately
sampled

Table 1. Descripticons of variables and their cocdes to be
entered on the Fish Collection Form. Leocaticn numbers refer
to fields of the Fish Collection Ferms shown in Figure :

Iocation Description Codes
1 Name of stream 1=San Padrc River
Z2=Gila Riwver
3=Salt River
24=CAF Canal
5-SRF Scuth Canal
6=SRP Arizona Canal
7-FCG Canal
2 Name ol reach (see l=upstream-most reach
Table 2 for site 2=gecond downstrezm reach
names) 3=third dewnstream reach
A=faurth downztrezin reach
3 Name of staticn ({see 1=Upper (fixed!
Table 2 for site 2=Middle (fixed)
names] 3=Lower (fixed)
varicus to dencte mileage below
SRP or FCG canal rsachk arigin
& Month sample taken 0L-12
or begun
s Day sample taken or 01-31
begun
3 Year sample taken or 00-989
begun
7 Hour [(military time) 00-23
sarple taken or
begun
B Minute sample taken 00-59
or begun
3 Name of macrohabitat HNHo entry required for caral
type sarmpling
10 Nurmber of No entry reguired for canal
macrohabitat number sarnpling
il Quantitative (effort N=No for canzl sampling

recorded) or
gualitative (effort
rot recorded] sample



Table 1.

Continued.

Location

Description

Cades

Tahle 1. Continued.
Location Description Codes
12 Name oI gear type Entrapment/Entanglement:
1=gill net
Z=trammel net
3=hoop net
i=fyke nelt
S~trap net
E=minnow Lrap
7=shock/gill net
f=shock/trammel net
9=experimental gill net
Seining:
lhe=straight seine
li:=bag seine
1Zaekick seine
13=dip net
Angling:
ld=spincast
18=f1y rod
le=dropline
17=trotline
Electrofishing:
l@=backpack shocker
i9=bpat shocker
20=banx shocker
Figcellaneous
28=trammel net/drifted
26=gill net/drifted
13 Electroshocker pulse
rate setting (pulses
per second)
14 Electroshocker
voltage sctting
15 Electroshockar
electrical output;
calculated from
formula of RBurkhardt
and Gutreuter (1895)
16 Electroshocker
amperage setbing
17 Conductivity (u8/cm)
of water; required
for determination of
electreshecker
output and water
quality
i3 Temperature [°'C) of

water; required for
determination of
eleckraoshocker
cutput and waktex
quality

19

20

21

22

23

24

25

26

27

28

25

3C

31

Electroshocker
affort in seconds
fished

Areal percent of
habitat type sampled
by electrofishing

Mesh size (in) (bar
measurz) of seine or
dip net

Lencth (ft) of seine
or dip net

Width (height aor
depth) (Et) of seine
or dip nekt

Xumber of seine
hauls or dip net
sweeps taken within
the area

Areal percent of
habitat type sampled
Dy seine or dip net

¥esh size (in) (bar
measure) of
entanglement/
entrapment gears

Length (fc) of
entanglement/
entrapment gears

width [height or
depth] (f£t) of
entanglement/entranm
ent gears

Effort (hr} fished
{scaked) by
entanglement/
entrapment gears

Bait type code for
angling gears

Numker of hocks per
line for angling
geare

Na entry recuired Zor canal
sampling

No entry required for ecanal
sampling

i=artificial lure
2=1ive bail
3=garbage (corn, cat
nait, ete.}

d=zstink haixz



Table 1.

Continuead.

Table 1.

Continued.

Location

Description

Location

Description

Cades

32

33

35

a7

44

Bffort (hr} fished
(sczked) by angling
gears

Species name code,
where tirst two
letters of genus is
followed by first
two letters of
spercies

Categorization to
young-of-year or
oclder age clacsses

Numbexr of fish
represented in
recoerd, if lergth
arnd other data
taken, should always
egual 1; if more
than one of a
gpecies was capturea
but indiwvidual data
net taken, record
the number; if
sampling effort did
not capture Fish,
should egual 0

Humber of specimens
preserved for
vouchey

Narrative
informaticn nct
recordable in other
areas of the field
form, such as
length, weight,
presence of external
parasites, spinal ar
cranial deformity,
wlceration, ete.

Narrative
information nct
recordakle in othex
arzas of the field
form, such as
unusual cover
abttributes, bank
features, etc.

45

Examples: CYLU denctes Cyprinella
Iutrensis; RGCH denotes Agosia
chrysogaster; "?2?7" indicates
species unknown, and specimen
should be preserved for wvoucher;
HYBR denotes a hybrid (identify
in comments if possible and
preserve); “0000" indicates no

16

Current page number
af total
continuation shzets
are recuired to
complete data
recording for a site

iF

Initials of field
crew leader
certifying that ths
data sheet was
completed properly

fish were caught

I=young-of-year (includiog
larvae)
izage-1 or older



Table 2.

Trevel roukes Lo CAP pumping plants and SR and

FCG canal origins, and taopographic guadrangle names. All

directions are from Phoenix, Arizona.
parsntheses for CAP pumping plants refer to stream, reach,

Numbhers in

and station cecdes, respectively: single nurmkers refer to

strzam codes.

Statien Travel route Cuad
CAP Pumping Plants
Bouse Hills I-19 wesT to (a0t shown)
(4-1-1)
Little Harguahala I-10 wes:z to (30T shown)
(4-1-2)
Hassayampa I-10 wast to {no= shown)
(4-1-3)
Salt-Gila AZ-G0 east to Power Rd, {(not shown)
(4-2-1) noxth past McDowell Rd to
Brady I-10 east to (not shown)
(4=-3-1)
Eed Rock =101 sast tn (not showr)
(4-3-2)
San Xavier 1-10 east to (not sbowe)
(1-3=3)
BRHP Canals
Brizona (5) AL=60 east to PowaT Rd, Gracite Reef
narth past MeDowell Rel to Dam V.5"'
Soull. (6€) AZ-60 caut to Powss Rd, Granite Reef
narth past Mchowell Rd Lo Dam 7.5
FCG Canal (7) 472-60 east to Florence Forth Butte
Jurcct-on, south on AZ-89 T.57

to
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Figure 1.
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Fish coilection Form showing punbered locations of

variables described in Table 1 and discussed in the text.
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