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Section 10
Aquatic Vertebrates

Frank H. McCormick! and Robert M. Hughes?

Vertebrate sampling isintended to collect
al but therarest fish and aquatic amphibian spe-
ciesinareach and their abundancesin the col-
lection should berelativeto their proportionate
abundancein thewater body. Data on species
richness, species guilds, abundance, size and
anomalies are used to assess ecosystem condi-
tion. Inrivers, vertebrates are collected first.
Boat dectrofishing equipment isused astheprin-
cipal sampling gear (Section 10.1.1), and only
the boat personnel are involved in collecting
aguatic vertebrates. In addition to gathering data
on the assemblage, fish specimensareretained
for andysisof tissue contaminants (Section 11).

10.1 Sample Collection

Depending onthe survey region, riversare
sampled a ong onebank for adistance equal to
either 40 or 100 timesthe wetted width inthe

1U.S. EPA, National Exposure Research Laboratory,
Ecological ExposureResearch Division, 26 W. Martin
Luther King Dr., Cincinnati, OH 45268.

’Dynamac International Corp., 200 SW 35th St.,
Corvallis, OR 97333.

vicinity of the point of entry. Themean channel
width ismeasured with alaser rangefinder and
estimated from mapsand at thetop of thereach.
Intherdatively fagt, cold, oligotrophic, or spe-
cies-depauperateriversof someregions, lower
totd fish catchesand efficiency of capture (com-
pared with those in relatively slow, warm,
eutrophic, or species-rich rivers) necessitatea
greater sampling reach length. To captureasuf-
ficient number of fishinriversof someregions,
samplereaches 100 Channel-Widthslong may
be specified for regiond surveys, based largdly
upon fish capture requirements. River reaches
40 channd widthslong are pecifiedintheMid-
Atlanticregion, for example, whereas 100 chan-
nel-width long reaches are specified in Pacific
Northwest rivers.

10.1.1 Electrofishing

Because vertebrates are collected using
electrofishing units, safety procedures must be
followed at al times (refer to Section 2). Pri-
mary respongbility for ssfety whiledectrofishing
restswith the crew leader. Electrofishing units
have ahigh voltage output and may deliver a
fatd dectricd shock. Whiledectrofishing, avoid
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contact with thewater unless sufficiently insu-
lated againgt dectrical shock and, do not touch
objectsoutside the boat. Usewatertight rubber
linesman'sgloves. If glovesdevelop aleak or
becomewet insde, use another pair or top fish-
ing until they arerepaired and thoroughly dry.
Avoid contact with theanode and cathode at all
timesdueto the potential shock hazard. At no
timewhilethee ectrofisher ison should ateam
member reach into thewater for any reason. If
itisnecessary for ateam member to reachinto
thewater to pick up afish or something that has
been dropped, do so only after the electrical
current has been turned off. Do not electrofish
when navigating major rapidsand wait for the
second boat to clear them. Do not resume
eectrofishing until all nontarget individudsare
clear of the electroshock hazard or obstacle.
Theboat units havethreekill switches. Insure
that thesework beforefishing. Do not makeany
modificationsto the e ectrofishing unit that in-
terrupt the current or that would makeit impos-
sbletoturn off theedectricity.

Crew members must complete CPR and
first aid courses. They should be strong swim-
mers and, as appropriate, complete a white
water rescue course. Wear alifejacket whenin
aboat and avoid operating e ectrofishing equip-
ment within 20 feet of nontarget organisms. Dis-
continue activity during thunderstorms, heavy
rain or if the top or inside of the boat is wet.
Crew members should keep each other in con-
dant view or communicationwhiledectrofishing.
For each site, know thelocation of the nearest
hospital with adefibrillation unit. Although the
crew leader has authority, each crew member
hastheresponshility to question and modify an
operation or declineparticipationif itisunsafe.
Usehand signasto communicatedirectionand
power on or off because of generator noise, and
avoid colliding with obstaclesoverhead and in

thewater. Rest if the team becomesfatigued,
and drink lots of water.

Gasolineisextremely volatile and flam-
mable. Itsvaporsreadily ignite on contact with
heet, spark or flame. Never attempt to refill the
generator whileitisrunning. Alwaysallow the
generator to cool before refilling. Keep
gasolineout of direct sunlight to reducevolatil-
ization and vapor release. Alwayswear gloves
and safety glasseswhen handling gasoline. Keep
gasolineonly inapproved plastic containersand
soreinatightly closed container.

Boat el ectrofishing sampling procedures
arepresented in Table 10-1. Record informa-
tion onthe Vertebrate Collection Formasshown
inFigure 10-1. If theriver cannot be sampled
by dectrofishing, completethe"NOT FISHED"
fidd ontheform. Sdect theinitid voltage based
on the measured conductivity of theriver (see
Section 5). Sdlect theinitid frequency based on
the expected size of fish. If fishing successis
poor, increasethe pulsewidth first and then the
voltage. Increasethefrequency last tominimize
mortality or injury tolargefish.

Theelectrofishing boat isal4 -16ft. in-
flatableraft or john boat modified for two per-
sonsand dl fishing equipment. Boat configura:
tion consstsof aframe mounted generator and
electrofishing control box, port and starboard
cathodes, and two anodes extending out over
thebow. Alternatively, thejohn boat itself may
be used asthe cathode. Theboat is maneuvered
by one operator seated near the stern, and the
vertebrates are collected and identified by one
netter operating from the bow. Prior tofishing,
determinethat the netter iswearing glovesand
both team membersareclear of all electrodes.
Wear polarized sunglassesto aid vision. Start
the electrofisher, set thetimer to zero, and de-
pressthefoot peda to beginfishing. Starting at
the top of the reach and along the designated



Table10-1. Procedureto Collect Aquatic V ertebrates by Boat Electrofishing.

Onshore at launch site

Check generator oil andfill tank with gas (wipe up any spillage).

Clip cathodes to sides of frame & connect their cablesto the cathode outlet (if the fishing siteis
distant, keep electrodesin boat).

Connect anode cables to outlets (if the fishing site is distant, keep anodes on poles in the boat).
Connect generator and pulsator.

Confirmthat all gear for the day and a spare vehicle key arein the boat.

Put on alifejacket and gloves.

0. Gotostep 2 & 3 below to assess electrofisher performance.

oo

oo

1 Complete the header information on a copy of the Vertebrate Collection Form. Indicate the transect
being sampledinthe"TRANSECT" field on theform.

2 Select river bank for fishing (left for odd numbered sites, right for even) unlessimmediate hazards or
obstructions preclude this. Stay a ong the selected bank throughout the day's fishing to the degreeitis
safely navigable; do not switch back and forth between banks unless the river aspect is unchanging
and the selected side is not representative (e.g., very sunny and shalow) of both. Using the
rangefinder, determine a downstream point that is 10 mean channel widths distant (thisisthe profile
length). Record this distance on the field sheet.

2 Check all electrical connections and potential conductors and place the anodes and cathodes in the
water. Fill livewell and put on linesman gloves. Verify that al electrical switches are off, that all non-
target organisms are clear of the water or two boat lengths away, and that boat surfaces are dry.

3 Start generator, switchto pulsed DC, afrequency of 30 pps, |ow rangeand 40%. I ncrease % (voltage) as
needed to roll fish. If successis poor, reduce %, switch to high range, and again increase % as heeded.
If effectivenessisstill low, switch to 60 pps and repeat the process. If the current (amperage needle) is
reduced, switch back to low range to avoid overloading the generator. Switching should occur when
power is off. Netter activates safety switches and insures that when either is employed current ceases.
Verify that fish arerolled and relaxed but not rigid. Record settings on field sheet in comments section
and start cleared clocks.

4. With system activated and safety switches on, begin fishing downstream near shore. Maneuver the
boat or anode to cover aswath two-three meterswide, at an oars length from shore, near cover, and at
depths less than three meters wherever possible. Do not place the boat in danger in order to fish
particular habitats; cut the generator and stow the gear before negotiating hazards.

5 Placefishdirectly in livewell as soon as possible; do not hold them in the electrical field. Pay special
attention to netting small and benthic fishesaswell asfishesthat respond differently to the current--not
just the big fish that move to the surface. Try to net all fish seen, but in productive systemsthiswill be
impossible. Do not chaseindividual fish withtheboat or lean far out from the boat to net them. If benthic
fish are being missed, pivot the boat occasionally or hold the net behind the anode and along the
bottom so some are collected.

6. Cease sampling at the end of the profile. Process the fish quickly and carefully, returning them to the
water unless they are vouchered. Be sure that the data sheet is completed accurately and completely,
andthat voucher specimensaretaken. Recordthe"Total Shock Time," "TOTAL FISHING TIME," and
"SHOCK DISTANCE" on the Vertebrate Collection Form. If no aguatic vertebrates were collected,
completethe"NONE COLLECTED" field ontheV ertebrate Collection Form.

7. Completefield collectionsand field sheetsfor other indicatorstaken at the end of the profile. Returnto
step 1 for each of the subsequent 9 profiles, but begin downstream from where fish were rel eased.

shoreling, fishinadownriver direction. Adjust Thenetter usesaninsulated dip net tore-
voltage and output according to sampling ef-  trieve stunned individuals, which arethen de-
fectivenessandincidental mortadity tospecimens.  positedinto alivewel | for later processing (Sec-

tion 10.2). Change the water in the livewell
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periodicaly to minimize mortality prior to pro-
ng. If individualsshow signsof stress(loss
of righting response, gaping, gulping air, exces-
svemucus), op and processthem. Thisshould
only be necessary on very warm days, inlong
reaches, or if very large numbersof individuas
are collected. Electrofishing may also need to
cease at timesto immediately processand re-
lease specimens (e.g., listed species or large
gamefishor if fish gppear to be Stressed dueto
temperature and/or low DO) asthey are netted
(see Section 10.2). If periodic processingisre-
quired, besureto rdeaseindividuasupriver and
away fromtheshordineto reducethelikelihood
of collectingthemagain.

At the completion of el ectrofishing each
profile, record the total operating time (shock
time) and total fishing time shown on the
electrofisher timer and the distance sampled by
€eectrofishing onthe Vertebrate Collection Form
(Figure 10-2). If no aquatic vertebrateswere
collected, indicate thison theform asshownin
Figure 10-2. During this project, specimens
should be processed after compl etion of every
transect when possibleto provide dataon catch
per unit effort.

10.2 Sample
Processing

Sample processing involvestallying and
identifying fish, examining individua specimens
for externd anomdlies, obtaininglength measure-
ments from selected specimens, preparing
voucher specimensfor taxonomic confirmation
and archival at amuseum, and selecting speci-
mensto prepare samplesfor fishtissue contami-
nants (see Section 11). Process collections as
quickly as possible to minimize stressto live
specimens. Thenetter isresponsiblefor identi-
fying, measuring, and examining aquatic verte-
brates contained inthelivewell. At the end of

each profile, the netter processesfish fromthe
livewd | whilethe operator recordsinformation
onthefield dataforms.

10.2.1 Taxonomic
Identification and Tally

Table 10-2 presents the procedure for
identifying and tallying aquatic vertebrates.
Record identification and tally data for each
species on the Vertebrate Collection Form as
shownin Figure 10-1. Also record comments
and data for additional species on the Verte-
brate Collection Form. Theteamisto be pro-
vided with a list of standardized names (re-
quired) and speciescodes (optiond) for aguatic
vertebrate speciesthat are expected to be col-
lected (see Appendix C for an example).

Taxonomic identification should be per-
formed only by trained ichthyologistsfamiliar
with the fish species and other aquatic verte-
brate taxa of theregion. Usetaxonomic refer-
ence books and other materials that contain
species descriptions, ranges, and identification
keysto make speciesidentificationsinthefield.
Wheretherearemany individuasof easly iden-
tified species, processing may befacilitated by
keeping atally count of the number of individu-
asof each speciesasitistakenfromthelivewd|
and totaling thetally once processing is com-
plete.

Tominimize handling, processthreatened
and endangered speciesfirst, and immediately
returnal individualsto theriver. If conditions
permit and stressto individuaswill beminimd,
photograph such fish for voucher purposes
(Section 10.2.3). Photographs of fish, fishtoo
largeto voucher, fish anomalies, and the sites
themselvesare very informativeto those of us
who cannot bein thefield. Be sure to photo-
graph the site number so we can link photos
and places. Indicateif photographed withan"F"
seriesflag for the specieson page 1 of the Ver-
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Standard Length

Total Length

Figurel0-2. Fishlength measurements(modified from Lagler, 1956).

Table10-2. ProcedureToldentify, Tally, And Examine Aquatic V ertebrates.

1

10.
11.

12

Completethe header informati on ontheform, then record the common name (from astandardized list)
and speciescodeonthefirst blank lineinthe" SPECIMENS" section of the V ertebrate Collection Form.
If aspecies cannot be positively identified, assignit an "unknown" species code from thelist provided.
Examineeachfishindividually; small-sized fish speciesmay be handledin small manageablegroupsto
speed processing.

To minimize handling, threatened and endangered speci es should beidentified, counted, and returned
immediately tothe stream. If conditionspermit and stresstoindividualswill be minimal, photograph fish
for voucher purposes. Indicate if photographed on data sheet with flags and comments. If protected
fish havedied, they should bevoucheredinformalin. At theearliest possibletime, the appropriate state
officials should be notified.

Sport fish and very large specimens should beidentified, measured for total length to the nearest mm,
examined for external anomalies, and released. Record all information onthevertebrate collectionform.
Keep voucher specimens (up to 5) of smaller individuals of each species. If no smaller individuals are
collected, photograph each species and indicate so on the data form. Large, questionable species
should be placed on ice and then frozen.

|dentify all other speciesinthelivewell.

Tally the number of individuas collected (use the "Tally" box on the Vertebrate Collection Form if
necessary) and record the total number in the"Count" field on the form.

Measure the total length of the largest and smallest individual to provide a size range for the species.
Record these valuesin the"Length" area of the V ertebrate Collection Form.

Measure the total length of each individual (up to 30) and record the lengths in the boxes on the
Vertebrate Length Recording Form (2 lines of boxes per species). For smaller species, measure and
record lengths of arandom set (up to 30) of the individuals collected.

Examine each individual for external anomalies and note the types of anomalies observed. After all of
the individuals of a species have been processed, record the anomaly code and the total number of
individualsaffectedinthe"Anomalies' areaof the V ertebrate Collection Form.

If individuals have died due to the effects of electrofishing or handling, record the total number of
mortalitiesontheV ertebrate Collection Form.

Follow the appropriate procedure to prepare voucher specimens and/or to select specimens for tissue
samples. Releaseall remainingindividualsintotheriver.

Repeat Steps 1 through 11 for all other profiles.
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tebrate Collection Form (Figure 10-1) and
record anotation in the comments section. If
protected fish have died, they should be pre-
pared asvoucher specimensand preservedin
formalin. Notify the appropriate state officials
assoon aspossible.

If aspecies cannot be confidently identi-
fiedinthefield (e.g., smal individualsor sus-
pected hybrids), recordit asan " unknown" spe-
cieson the Vertebrate Collection Form, using
one of the names (and code) provided for un-
knownsfrom the standardized list (see Figure
10-1for anexample). If possible, flag unknown
specieswithan"F' seriesflag and provideyour
best guessat an identification in the comments
section of theform.

10.2.2 External
Examination and
Length Measurements

During thetalying procedurefor each spe-
cies(Table 10-2), examine eachindividua for
the presence of external anomalies. External
anomaliesmay result from sublethd environmen-
tal or behaviora stress, diseases, and toxic
chemicas Reedily identified externd anomdlies,
includedeformities, eroded fins, lesons, tumors,
diseasesand paragites. Codesfor different types
of anomalies are presented in Table 10-3.
Record the types of anomalies observed and
the number of individua s affected onthe Verte-
brate Collection Form as shown in Figure 10-
1

Blackening and exopthalmiamay occa-
sonally result from eectrofishing. Injuriesdue
to sampling arenot included inthetally of ex-
ternd anomdies, but should benoted inthecom-
mentssection of the Vertebrate Collection Form
(Figure10-1). Careshould betakenintheearly
stagesof dectrofishingto usethemost effective

combination of voltage and pulse width while
minimizing injury to fish. Blackening from
electrofishing usudly followsthe myomeresor
lookslikeabruise. If fish diedueto the effects
of sampling or processing, record the number
for each species on the Vertebrate Collection
Form (Figure 10-1).

For each species, use ameasuring board
or ruler to determinethetotd length (Figure 10-
2) of thelargest and smallest individuds (thisis
acheck on your measurements of total lengths
recorded on the Vertebrate L ength Recording
Form [Figure 10-3]). Use of "tick marks" on
thelength formwill aid youin determining maxi-
mum and minimum lengthsfor aprofile. Mea-
sureindividuasontheright sde, and didefish
to touch the"Bump Board" on the measuring
board. Measuretota length to the nearest milli-
meter (mm) and record these valueson the Ver-
tebrate Collection Form asshownin Figure 10-
1. Measure the total lengths of up to 30
individualsand record these valueson the Ver-
tebrate Length Recording Form as shown in
Figure 10-3.

10.2.3 Preparing
Voucher Specimens

With the exception of very largeindividu-
alsand protected species, collect vouchers of
al speciesdlowed by collecting permitsto pro-
vide apermanent, archived, historical record of
fish collections. Prepare the voucher samplefor
asiteaccording to the procedure presented in
Table 10-4. Retain additional specimensof the
appropriate speciesfor the fish tissue contami-
nants sample (Section 11). For each species,
voucher specimenstake priority over specimens
for thetissue contaminantssample.

Voucher specimensfor each speciesare
counted and placed intoindividual nylonmesh
bags (1 bag per species). Nylon stockings or



Table10-3. External Anomaly Categoriesand Codes.

Categories Code Definition
Absent AB Absent eye, fin, tail.
Blisters BL In mouth, just under skin.
Blackening BK Tail or whole body with darkened pigmentation.
Extensive black spot disease BS Small black cysts (dots) all over the fins and body.
Cysts (0 Fluid-filled swellings; may beeither small or largedots.
Copepod CO A parasitic infection characterized by aworm-like copepod
embedded in the flesh of the fish; body extends out and
leaves a sore/discol oration at base, may bein mouth gills,
fins, or anywhere on body.
Deformities DE Skeletal anomalies of the head, spine, and body shape;
amphibiansmay have extratails, limbs, toes.
Erodedfins EF Appear as reductions or substantial fraying of fin surface
area.
h Erodedgills =€} Gill filamentseroded fromtip.
Fungus FU May appear as filamentous or "fuzzy" growth on thefins,
< eyes, o by
m Finanomalies FA Abnormal thickeningsor irregularitiesof rays
Grubs WG White or yellow worms embedded in muscleor fins.
z Hemorrhaging HM Red spots on mouth, body, fins, fin bases, eyes, and gills.
Ich IC White spots on the fins, skin or gills.
: Lesions LE Open sores or exposed tissue; raised, granular, or warty
u outgrowths.
Lice LI Scale-like, mobilearthropods.
o Mucus MU Thick and excessiveon skinor gill, or aslong cast from vent.
None NO No anomalies present.
a Other oTr Anomaliesor parasites not specified (Please comment).
Scaleanomalies SA Missing patches, abnormal thickenings, granular skin
m Shortened operculum SO Leaves aportion of the gill chamber uncovered
Tumors TU Areasof irregular cell growth which arefirm and cannot be
> easily broken open when pinched. (Masses caused by
[ | parasites can usually be opened easily.)
L eeches WL Annelid wormswhich have anterior and posterior suckers.
: They may attach anywhere on the body.
u Exophthalmia EX Bulging of the eye.
5 panty hose may substitutefor nylon bags. Each The preceding steps are critical to en-
bag contains a numbered tag (Figure 10-4). ableustolink aspecies field and lab identi-
Record thetag number and thenumber of indi- ~ fications with the number of individuals so
{ vidualsvouchered for each speciesontheVer-  named. If done correctly, we can estimate the
ﬂ. tebrate Collection FormasshowninFigure10-  number of individuas collected from the pro-
m 1. Single specimens of easily identified and  portionsinthebag, evenif apresumed single
distinct species (e.g., sandroller, smallmouth  speciesturnsout to be 2 or 3 species (thisis
m bass) may be placed directly inthejar. one reason we voucher as many specimens
: of aspeciesaspossible). Itisuseful to pre-
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Table10-4. Guidelinesand Proceduresfor Preparing Aquatic V ertebrate V oucher Specimens.

Determine the voucher category of a species and the number of specimensto include in the voucher
sample based on the following guidelines. NOTE: Category 3 species should be processed first.

A Category 1— Largeeasily identified species OR adults may be difficult to identify OR the
speciesisuncommon in that region. Examplesinclude:

Centrarchids Catostomids Cyprinids Ictalurids
Salmonids

1 Preservel-2small (<150 mmtotal length) adultindividualsper siteplus2-5juveniles. If only
large adults are collected, reserve smallest individuals until voucher procedureiscomplete
and preserve ONLY if spaceisavailable.

* NOTE: Individualswith atotal length > 160 mm should be dlit on thelower abdomen of
the RIGHT side before placing them into the container.

2 Photograph if considered too large for the jar and placein bag onicefor freezing (Do not
retain large gamefish). All photographs should include (1) acard with thestream 1D, date,
species code, and common name, and (2) aruler or some other object of known length to
provide someindication of the size of the specimen.

3 Retainadditional individualsfor thetissue contaminant sample.
B. Category 2— Small to moderate-sized fish OR difficult to identify species. Examplesinclude:

Lampreys Minnows Sculpins Sticklebacks
Sunfish

1 Preserveupto 20 adultsand juveniles (ideally several per profile). If fewer than 20
individuals are collected, voucher all of them. VVoucher samplestake priority over tissue
contaminant sample.

2 Retainadditional individual sfor tissue contaminants sample.
C. Category 3 — Species of "special concern.” These are state or federally listed species.
1 Photographasin Step 1.A.2 and then releaseimmediately.

2 If specimens have died, proceed to Step 2 and include them as part of the voucher sample.
Flag thespecieswithan"F" seriesflag onthe V ertebrate Collection Form and noteit isalisted
speciesin the comments section of the form. Notify the appropriate state officials as soon as
possible.

3 Placethevoucher specimensin abucket with two carbon dioxidetablets (e.g., AlkaSeltzer®)
and asmall volume of water. When specimens are anaesthetized, transfer them to anylon
mesh bag. Record the number of individualsincluded in the voucher samplein the
"V ouchered Count” field for the species on the V ertebrate Collection Form.

4. Select a"FISH-BAG" tag that has the same ID number (barcode) asthe voucher samplejar
(Step 3). Record the tag number inthe " Tag No." field on the corresponding linefor the
species on the Vertebrate Collection Form. Place the tag into the mesh bag and seal .

(continued)
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Table10-4. Continued.

5 Immediately placethe baginto acontainer (Y2or 1 gal plasticjar) large enough to hold all
voucher specimensand half-filled with 10% formalin. Use additional jarsif necessary to
avoid tight packing and bending of voucher specimens.

6. Repeat Steps 1 through 4 for all species collected.

7. Preparetwo "FISH-JAR" labels (each having the same | D number [barcode]) by fillinginthe
stream | D and the date of collection. Place onelabel into the samplejar. Cap tightly and seal

with plastic electrical tape.

8 Attach the second label to the outside of the sample container by covering it with a strip of
clear tape. Record the voucher sample I|D number (barcode) on page 1 of the Vertebrate
Collection Form. Record general comments (perceived fishing efficiency, missed fish, gear
operation, suggestions) in blank lines of form. NOTE: If morethan onejar isrequired, use
labelsthat have the same I D number printed on them and flag.

9. Placethe preserved samplein asuitable container with absorbent material. Store the
container in awell-ventilated areaduring transport. Follow all rulesand regul ations
pertaining to the transport and shipment of samples containing 10% formalin.

FISH - JAR

DATE: _f/ 5798
LA
229001

FISH - BAG
Tag
1

AARRAANIAAOIN <
229001

Figure1l0-4. Completed voucher samplelabel and specimen bag tag for aquatic vertebrates.

serve vouchers of sculpins, lampreys and
other difficult species from throughout the
reach.

Place specimen bagstogether into alarge
plastic sample container. Preserve voucher
specimenswith a10% formalin solution. See
Section 3for instructionsfor preparing abuff-
ered formalin solution. Larger voucher speci-
mens (total length > 160 mm) should bedit on

thelower abdomen of theRIGHT sideto dlow
for completefixation of interna tissuesand or-
gans. If afishistoolargefor ajar, photograph
and placeinbag onice. FHlag onrecording shest;
freezeat lab separately fromtissue. Start witha
concentrated sol ution of formaldehyde and di-
luteto thefind volumewithwater. Thefina vol-
ume of 10% formalin in the sample container
should equd thetota volumeof specimens. Use
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additiond containersif necessary and avoidtight
packing of specimen bags.

Delaysin carrying out the anaesthetiza-
tion and preservation procedures, overpack-
ing asample container, or an inadequate vol-
umeof preservativewill produce unidentifiable

soecimens.

Formal dehyde (37%) and formalin (10%
forma dehyde by volume) areextremely caugtic
agents and may cause severeirritation on con-
tact of vapors or solution with skin, eyes or
mucus membranes. It isapotentia carcinogen.
Contact with vapors or solution should be
avoided. Wear gloves and safety glasses and
alwayswork inawell-ventilated area. In case
of contact with skin or eyes, rinseimmediately
with large quantities of water. Store stock solu-
tion in sealed containers in safety cabinet or
cooler lined with vermiculite. If possible, trans-
port outside of the passenger compartment of a
vehicle.

A set of two sample labelsis completed
for each sample container asshown in Figure
10-4. Place one label inside each sample con-

tainer, and attach the second label to the out-
ddeof thejar with clear tape. Record the sample
ID number on the Vertebrate Collection Form
asshown in Figure 10-1. Carefully complete
the collection form at each transect. Tag num-
bers must be linked to each species, and each
bag of species. Be careful with fish namesand
their spellings (computers seeerrors asdiffer-
ent species). Some museums may also require
that aseparate collection card be completed and
inserted into each jar of voucher specimens.

10.3 Equipment and
Supplies

Fgure10-5isachecklist of equipment and
suppliesrequired to conduct protocol sdescribed
inthissection. Thischecklist may differ from
the checklists presented in Appendix A, which
areused at abase siteto ensurethat all equip-
ment and suppliesare brought tothestream site.
Field teams are required to use the checklist
presented in this section to ensure that equip-
ment and suppliesare organized and available
to conduct the protocolsefficiently.



Equipment and Suppliesfor Aquatic Vertebrates
Qty. Item
1 14 ft. boat with frame mounted €l ectrofishing gear (anodes, cathodes, control box)
3 Oars(1asextra)
2 Dip nets, long handled
1 Dip net, short handled
1 Generator andfilled gascan; rag
1 Fireextinguisher
2 Anodes and cathodes (Spare)
1 Livewd| cooler
1 M easuring board and ruler
2 Pesola scalesfor weighing primary tissue samples
2 Buckets(5gallon)
1 Seat cooler withice
1 Air pump, hose and fitting
2 Personal floatation devices
many Boat straps and ropes
h 1 Tool box (L eatherman, duct tape, spare oarlock, straps, €l ectrical tape, fuses, zipties)
z 1roll Aluminumfoil
2 Dry bags
m 1 Boat repair kit
1 Firstaidkit
z 3 Taxonomic reference books and keys for fishes of the region
1 List of vertebrate species common names (and species codes, if required)
:, 1 List of external anomaly codes
1520 Small nylon mesh bags for holding voucher specimens (bags can also be
u- constructed from sections of nylon stockings or panty hose)
1 Small fillet knifeor scalpel for preparing larger voucher specimensfor preservation
o 2ea 1/2- or 1-gallon screw-top plasticjarsfor voucher sample
2L 10% (buffered) formalin solution
n 1 Cooler to hold formalin solution and preserved voucher samplejars
1lpr Safety glasses
1lpr Chemical-resistant gloves
m 1 Topographic map(s)
> lea L aser rangefinder, stopwatch, cameraandfilm, whistles
2 Pruning saw and sheath
[ | Rubber Linesman gloves, clipboards, polarized glasses, ziplock bags
4 Carbondioxidetablets (Alka-Seltzer® or equivalent)
: 1 Sheet of pre-printed jar |abels (4) and voucher bag tags (36), all with same preprinted
u samplel D number (barcode)
lpr Scissors for cutting labels
z Lroll Plastic electrical tape
1pkg. Clear tapestrips
q Soft lead pencilsfor recording dataand completing tags
Fine-tippedindelible markersfor completing samplelabels
10+extras | VertebrateCollectionForm
ﬁ 1+extras | Vertebrate L ength Recording Form
n 1 Field operationsmanual
m 1 set Laminated sheets of aquatic vertebrate procedure tables and/or quick reference guides
g Figurel0-5. Equipment and Suppliesfor Aquatic Vertebrates.
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