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Charles R. Peterson 
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I. Introduction 

A. Sources of Information 
B. Characteristics of Amphibians 
c. Importance of Amphibians 
D. Amphibian Declines 
E. Inventory, Monitoring, and Research Needs 

II. Sampling Techniques 

A. Incidental observations 
B. Seize and capture (manual, nets, rakes, etc.) 
c. Trapping 

(pit and funnel traps with drift fences; minnow traps) 
D. Artificial Cover 
E. Electroshocking 
F. Calling 
G. Road driving 

III. Checklist of Possible Amphibians of the Frank 

Long-toed Salamander (Ambystoma macrodactylum) 
Idaho Giant Salamander (Dicamptodon aterrimus) 
Western Toad (Bufo boreas) 
Tailed Frog (Ascaphus truei) 
Pacific Treefrog (Pseudacris regilla) 
Western Chorus Frog (Pseudacris triseriata) 
Spotted Frog (Rana pretiosa) 

IV. Species Accounts 
A. Range 

confirmed 
probable 
confirmed 
confirmed 
probable 
possible 
confirmed 

B. Descriptions - adults, eggs, larvae, and juveniles 
F. Habitat 
G. Activity patterns 
H. Calling 
I. Reproduction 
_I. Sampling techniques 
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Measuring and Monitoring Biological Dijvers·ity· 

Standard Methods for Amphibians 
Edited by W Ronald Heyer, Maureen A. Donnelly, 

Roy W McDiarmid, Lee-Ann C. Hayek, and Mercedes S. Foster 
-r his is the first book to provide comprehensive coverage of standardized methods for 

I biodiversity sampling of amphibians. with information on analyzing and using data that will 
interest biologists in general. 

In this manual, nearly fifty herpetologists recommend ten standard sampling proce
dures for measuring and monitoring amphibian populations. The contributors discuss each 
procedure, along with the circumstances for its appropriate use. In addition. they provide a 
detailed protocol for each procedure's implementation, a list of necessary equipment and 
personnel, and suggestions for analyzing the data. 

The data obtained using these standard methods are comparable across sites and 
through time and. as a result are extremely useful for making decisions about habitat protec
tion, sustained use, and restoration-decisions that are particularly relevant for threatened 
amphibian populations. 

W. Ronald Heyer is a research zoologist for the National Museum of Natural History at the 
Smithsonian Institution. Maureen A. Donnelly is a research associate at the American 
Museum of Natural History. Roy W. McDiarmid is a research zoologist and curator of 
amphibians and reptiles for the U.S. Fish and Wildlife Service at the National Museum of 
Natural History. Lee-Ann C. Hayek is the chief mathematical statistician at the National 
Museum of Natural History. Mercedes S. Foster is a research zoologist and curator of birds 
for the U.S. Fish and Wildlife Service at the National Museum of Natural History. 
January I 994 LC 92-44743 I b&w illus .. 31 line drawings 320 pp. 
Cloth: l-56098-270-SH Paper: l-56098-284-SP 
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Ordering Information Books are available fr"om your local bookseller or direct from: 
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Ampliibfm and-· Reptile· Observation-Form 

Please provide whatever information you can, even if you arc unsure of the species. Thank you. 

Species _________________ NumberofAnimals ______ _ 

Observation Date __ ... ! ____ ! __ (monlh:day.-,ear) Ttme ______ am pm (cirm -.) 

Observer Name(s) __________ _ PluleNo:. _________ _ 

Address ____________________________ _ 

Affiliation/Relevant Experience ______________________ _ 

Have you seen this species before? _____________________ _ 

Description of Animal. ________________________ _ 

________________ Did you photograph the animal? _____ _ 

Description of Animal's Behavior _____________________ _ 

Animal's Location. _________________________ _ 

Drainage ________ County _________ State _______ _ 

Elevation _________ urM'-________ .E ____________ N 

Habitat ____________________________ _ 

Weather ____________________________ _ 

General Comments:_ ________________________ _ 

Please return to: Dr. Chuck Peterson 
Idaho Museum of Natural History 
Box 8007, Idaho State University 

Pocatello, Idaho 83209 
(208) 236-3922 [office] (208) 236-4570 [FAX] 



Date Time Observer( s) Species Location Remarks (#'s, weather, habitat, behavior, etc.) 

. 
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ROUGH SKETCH OF SITc GRID SPACING IS METERS BETWEEN LINES 
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ADDITTONAL NOTES: 



It appean complex and intimidatia:w, but actually can be COlllf>l«;;WO U1 d :,uuu i U U U UUI. V l •w·- -· -~ . ·- -. . - a 

lo be cm:led, and the remaining variables are numerical and easy lo determine. The data sheet is divided into four sections, divided by double lines. hach section descnt>w 
a cobesiw set of variables. In addition the back of the sheet includes a grid i>r a rough sketch of the site and space fur additional comments. The map is optional, but the future 
value of the data is enbaDC4'd if it is supplied. 

SECTION 1 - LOCALITY 1M1e dala are 
eisendal. Many onphlblan 1,uwy1 lulw been 
laanpelY4 by 1M lnablUry IO relocale aact 
locadon, In 1M M110rlcal record. Some of 1h11 
f¥,nnadon can be co,rple1e4 In Ille o,6ke after 
IM IWW)t 

MTE: UN tbo format DD-MMM-YY (e.g., 
05-APR-92). 

BEGIN 11MB: U• tbo timo 1uney of habillll 
for amphibians bcpa in 24 hour format. 

Dm nME: U• tho time tho IUIWJ ended in 
24 hour format. (The k>IIII time (END 
TIME - BEGIN TIME) ■bould reflect only 
the amount of time spent aearcbing for 
amphibian1. Total time plu1 number of 
obaenen may be usod to aueu relatiw: 
abunclaacc.) 

OBSDlVERS: Ult names or initial■ of all 
penoaa bM>lved ia ICUChio.g. 

LOCAL~ Describe the spe~c pographic 
location of the site. Uao air dlstanco ia two 
dilectiom (e.g., 5km N and 7 .5 km W) of a 
map landmark that likdy will not caw. 
(di■tuco from a large town or city 11 not all 
that helpful). 

STATE: Uae tho 2-lctlcr abbreviation. 
OOIJNTY: 
MAP NAME: Lill the name of the U.S.G.S. 

quadauaJe or other map used to locallD tho 

••• 
OWNER: Lill tho public land manapr (e.a., 

Rooaaw:lt Nat. Forat or Roclcy Mta NP), or 
name of tbe owner if tbe 1i1D la on prlwre 
land (li■thw the owner'• name will mab it 
clear that you did not trapau to ■uney tho 

•>· 
F.LEVATION: Circle the ■calo used; mcccn 

are pnfcned. 
T: taMlalalp R: rup S: ■ectlon 
SEC'l10N DBSCRlfflON: Deacribo tbe 

locadoll of the •• wklala tbe IDCtion (e.a .• 
1B Y •NB Y of SB Y) 

trl'M 1DNB, NOlfflllNG, MBl'ING: 
Uaiwiral TrauverN Mercuor coord..._ 

are preferred aver longitude and latitude. 
The U1M zone is lillcd on nc,ww 

topographic maps. If you are using a map 
without the UTM grid, substituai, latitude for 
North~ and longitude for Easting. 

SECTION 2 - SPECIES Di\TA U11 oil 

can. Circle the qumion marb if you arc 
not ccr1aia, but suspect that ftlh are prcseat. 

tNl'IRE SITE SEARCHED?: Ir no, 15-
either tho mdcn of shoreline or the area 
(m2) of habitat (e.g., amount of wet 
meadow) aearched. 

-,,Mblan ,pede1 obserwd. If 1aner mate, SECTION 3 - PHYSICAL AND 
ore 1eaa, Ila IMm he~ also. CHEMICAL Di\TA M&ler chnnl11ry dala ore 
SPECIES: Uso tho scientific name. dl.lJlc"" to collecl acctuOlely witlwlll """"•" 

Convenient shorthand is to use a 4-lcncr plannln, and qlUJlity eqlllpment; rhese dala ore 
code made up of the first 2 lettcn of the optional. Ml-arher "'1ta are lmportanl .J,r 
genus and species (e.g. , Rana ,ylWJlica de1ermlnln, ,Jae qlUJllty of the. ob1erlfllions 
-,uld be RASY). (e.,., MU an absence of amphibians dw IO 

ADUL1S/JUVffi)LES: lndicuc presence with ob,erlfllions made d11rl"I a bllw,rdt) 
a chock, but numben seen arc more valuable WEATIIEl, WIND: lndicuc atmospheric 
data condition1. 

CALLING?: Circle Y if frogs arc wcaliziaw AIR TEMPDlA11JRE: T• at chest height 
in a brcodi11 chorus, of if a brcodi,w in shade. The Ccl1iu■ ■cale is preferred. 
agrcption of species that don't call (e.g., WA'l'Dl TEMPDlA11JRE: Tab I meter 
Bllj, bo~a.r) is obscn,cd. from margin and at 2 cm depth, or ~ 

TADPOLES/LARVAE: Same as for ca muses arc obaerw:d. 
adulll/juvenilea COLOR: This is a qualitative usessment of 

EGG MASSf.S: Same u above. Numbers of whether the ~ clear or tea-coloaed from 
eg mUIOI arc especially valuable data. Ir organic (humic) acida. 
pouiblc, describe the developmenllll mge of 11JRBIDITY. This i1 a qualillltivc uscument 
cgp in tho space for additional not.ca on the of whether the MIier clear or clouded from 
back of the form. 1uspcndod particulae matter. 

METHOD: Circle bow obserwtion1 were 
made: VISUAL/AURAL ID - species 
ldentiftcd without piclcirw it up, either by 
•faht or by rocoanition of the brcodirw call; 

HAND COLLECTm - animal --■ picbd 
up and idcatifted in tho fteld (higher 
conftdcncotban visual id); DIP NET/SDNE 
- tbe usual method of collection for larvae; 
TRAPPED - minnow-type traps are also 
u ■ed for larvae; VOUCHER 
COLLECl'D>T - circle yea or no (wucher 
speclmaaa are RICOmmended for fNW1 silD, 
ap«lallJ fl ,.,_.cllllon 11 1111eel1tlln 11114 
J,r IGnw). ladlclllD wucher llllUI la 
addidoll ID IDlllllod uaod. 

nse PRISEN'n: If ye■, II• apecie■ if you 

SECTION 4 - HABITAT DESCRIFflON 
1M1e dOla are l"f'Orlanl for dewlopln, 
l,ypothe1e1 IO aplaln claanies In abllllllanee of 
-,,Mblani. 11al1 1ecdon needs IO be JUe4 0111 

only once .J,r each die (a rea.ronable 
-,,Mblan 1,uwy il,ollld lncllUle a, lea.rt 2 - J 
wdll IO eode die In one ,ea.ran). 
ORIGIN: Decide whether the I* i1 a natural 

pologic formation or man-made. Bodie■ of 
-. enlarged by a dam are problematic. 
Lill them u man-made. but add an 
aplanllion in tbo apaat for additional aolel 
oa die back of lllo l>rm. 

DRAINAGE: Cade w11etbcr die ■ilD hu 
pormaneat dralalae, no dralnap. or 

-· .. - - · - ---------- - - -

occuional drainap. Dctcnninina the potential for 
occuional ckainaae ~uiaa judgement. Look for 
clue■ in the topography and ve,.iion. 

DESClUfflON: Decide bow bm to dcacribe the sire . .. 
If there i1 evidence of p_. or present bcaw activity. 
circle one of theac choices in addition to your choice. ~ 

~GTH, WIDfH: Record the maximum len,th and,. 
width of laka and ponda. fvr atn:am■• record the 
lcnath and awnp width of tho reach aearcbod. 

MAXIMUM DEml: Moll times, you will not have 
acceu to a boat, so mimalD depth (deep lalca arc 
usually not impor1ant to amphibians). 

STREAM ORDER: This i1 an indCll of stream sbic, and 
you will need a topographic map to de1«minc it. Fant
order streams havo no tribu111rics, sccond-o.ter streams 
aro formed by the confluence of two 1•-on1cr streams, 
third-order atn:ams arc formed by the confluence of 
two r--ordcr llrelm1, and so on. 

PRIMARY SUBSl'RATE: Circle the type that coven 
the majority of the bodom of tbe 1i1D. 

EMERGPJff VEGETADON: Circle tho pcrceotap of 
tho margin of tbe site with emergent vcptation pl'CICDt, 
and Ii• tho dominant apecica. If you are boaanically
diachulllpd, list tbe catqp,ric■ of tho dominant 
specie■ (e.1 .• canail, sodp, die.). 

NOKl'II SHORELINE CIIARACl"FltS: Describe tbo 
north ■hose of a lab or pond in tam• of lhallow Mier 

and emerpt vcgeation. This i1 lmpor1ant la 
ovaluatq quality of brcodirw habitat in some mouncaln 
location1. 

fflRFSf OIARACJ'ERS: List tho clolCll dianco 
bcitwDcn tho Mier and tho 1unouncll,w fol'Cll, and list 
the mo• common trco specica. Lcavo tbelO ftolda 
blank if there ls no forcll. Describe other surioundq 
habillll type■ in the nola ■oction OD the bade of tho 
form. 

.. ·-·- -· ---- --~----



AMPIIlBIAN POPULATION MONITORING DATA SHEET 

Study Site ______________________________ _ 

Observers/feams1 

Date _____ _ Begin Time __ _ End Time ___ _ Total Search Time2 ----
Air Temperatures at 1 m3 ______ _ Water Temperatures at 2 cm4 

_____ _ 

Wind5 Cloud Cover Radiation6 

------- ____% -------
Remarks about Environmental Conditions: 7 

SPECIES' ADULTS/JUVENILES' T ADPOLESJLARV AE11 

Tiger S1lam1ndcr 

WeacmToad 

Chorus fn>g 

Spoa.ed Frog 

Remarks:11 

Notes: 
1 Indicate if observers searched together or independently. 
2 Total search time= the elapsed time X the number of "teams" searching. 
3 Shade thermometer when measuring air temperature. 

EGG MASSES (#) CAU.lNG? (YIN-,, 

4 Measure water temperatures in sunlit and shaded water 1 m from shore or where egg masses are observed. 
5 Estimate wind speed (still light. moderate. heavy). 
6 Estimate solar radiation conditions (sun blocked completely or partially by clouds. clear. etc.) 
7 Indicate any significant changes in environmental conditions since the last visit (e.g., t·hanges in water level). 
1 In the unlikely event that you see some species not in this table (e.g., a leopard frog), describe it under remarks. 
9 Indicate numbers of individuals. If you can distinguish adults. juvmiles. and newly metamorphosed individuals, please do 10. 
10 Indicate the appropriate category for tadpole nmnbers observed (e.g .. 1-10, 10-100, > LOO,> 1000). 
11 Under remarks, indicate any other significant observations (e.g., the presence of predators such as fish, garter snakes. and 

sandhill cranes). Please include suggestions for improving this data form. 

If you have questions, please contact: 

Charles R. Peterson 
DepL of Biology 
Idaho State University 
Campus Box 8007 
Pocatello, ID 83209 
208-236-3922 

Steve Com 
U.S. Fish and Wildlife Service 
National Ecology Research Center 
4512 McMurry Ave. 
Fon Collins, CO 80525 
303-226-9464 FrS-323-5464 
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INTRODUCTION 

A GUIDE TO 

PRESERVATION TECHNIQUES 

FOR 

AMPHIBIANS AND REPTILES 

George R. Pisani 
Musewi of Natural History 

University of KAnsas 
Lawrence, KAnsas 66044 

Illustrations 
by 

Patricia Hay and TOffl Swearingen 
Muse111 of Natura I History 

University of KAnsas 

Over the yurs, several infol"Ntive works describing tM pnsen1tt011 

of 111pt1ibi1ns and reptiles have bNft published. Most of tllese llawe been 
intended for relatively 11•ited d1stribution by the inst1tutt .. or tndt• 
viduals publishing th•. Thh fact, coupled with new laws pertatntng 
to syringes and certain drugs used for k1111ng speciMM, warr111ts 111 

additional treataent of the subject. Thh article 1s an attapt to ca
bine I c0111plete survey of curre11t techniques with I page size tllat tile 
ind1.vtdua1 collector can conveniently carry in the fteld. 

In an age when so aany wtld spectes and arus of suitable llattat are It 

tha threshold of uten11in1tion, it St91S advisable at the outset to t11elude a 
plea for conservation in this booklet. Current 1111se111 co11ecttOM C011tlt11 
excellent s...,les of various North Aaerfcan spectes of re,ttles UNI ..,_tbta111 
froa certatn areas within their ranges. In these instances, tt 1s I IINdlns 
waste to collect and presene adcltttonal aaterial whee thts wt11 •t Nd 
apprectuly to our knawledge of these crHtures. I aa •t reten-1111 to 

such collecting as aay be 11soct1ted with the c0111ptltnt of a 1,-,ttc 
tuching collection by I school or to collection of spec:1- ...... for 

• particular aspect of resNrdl. but rather to tM captun 1M ...-.,watt• 

of ani•ls st .. ly to aaus a cottectton wtltch •1 llfflf' be_. fer sct•ttftc 
or educatt0111l purposes. TII.,.. are lltall"OUS geograplltc arMS. tac1.t .. """81 
in North ,_rtca. tn wtltch tM lllplltbtans and reptiles are ,....1, kaa. 
Collect10M fna tllese lrHS ca11 acid aeuurably to our ...,..letta1 
knawledge. Penons w1slltng to 1Hrn of the destrabtlttJ of ,,..._ 

fna parttcular arHs should consult wt~ llerpetolottsts at ....., 

untverstttn, aus---.. zoos, etc. 

l would ttke to express ':,;/ tllanlts to Woodr1IW "· larw. llllllrt-11. 5111111, 
Wtltt• E. iluen .... Josepll T. Cotttns. Clarence J. llcCoJ, _. ..... 
lanna"'°"' for furntslltnt helpful •tertal aM/ttr ••tee 1M te ,-,1111 Slllffer, 
Judy N•tltell, I.MMe ......_, • 11...- St1N1• fw t.J,t ..... 1 ...... 

Tllua are also ....,.. .. te Jaw 11111 fOf' ,...r1 .. adl., tlll •1..,... 
ttOMI Sltt.....r sectt•. 



FIELD NOTES 

Soec;ans not acc~n;ed by dau identifying the collection locality 
are virtually useless to sc;entific investigators. The more daU available 

for a spec;men, the greater its value in research. Hence, keep;ng accuratt, 

;omplete field notes is necessary. Many ti1111s, data felt to be trivial at 

the time of collection may prove to be quite useful when 1111ny observations 
are pooled. Field notes should be wr;tten in waterproof ink ("Pelikan" brand 

is preferred by many) us;ng only one side of each page. Several brands of 

waterproof ink will "run " if alcohol is accidenUlly spilled on the page, 

hence care should be used in selecting ink. A worthwhile techn;que is to 

carry a sma 11 notebook for on-the-spot dau taking. Then transfer these 

data into the pennanent field notes as soon afterward as possible. 

The following is a represenUtive outline of data included in field 
notes (minbers refer to those in f;gure la): 

1. Locality- Do not record loulity with reference to business 

esub11s'-nts. Use towns or Npptd ro1d1Mys; deten11ine distance 

fr011 an 1ut0110bile odollleter (if available), or estimate distance 

carefully fr011 maps. It is not unusual for roads to be rerouted, 

renlalbered or both. It 1s therefore advisable to refer to roads 

i ndicated in I good atlas to which future reference e1n be 111&de. 

In the U. S., the American Highway Atlas (Goushl Co., Chicago) is 

suitable. If collecting in areas r11110te fr'OIII roadways, locate the 

collecting site as accurately u possible from u. S. Geological 

Survey topographic maps. Collectors in foreign countries should 

try to obtain accurate, deUiled maps of the areas in which they 

are working. Elevation of the locality should also be recorded 
·,1henever possible . 

2. Date- Always write out the na1111 of the month, or indicate month by 

a Roman n--ral; 6-10-71 could refer either to June 10th or October 6th . 

3. Name( s) of a 11 co 11 ector( s) present. 

4. Time of collecting. 

5. Air temperature and other ao,ro,riate weather notes- It is often 

useful to note existing cloud cover and misture conditions, as 

well as general weather conditions preceding the collection. 

6. Species- List all species collected plus the nUllber collected of 

each, folla.ed by species which NY be observed but not collected . 

Accurate color notes are I worthwtlile inclusion, especially when 

collecting in regions having a poorly known herpetofauna. It is 

also worthwhile to take accurate color notes when an atypically 
colored individual of I well•kllCM'I species is encountered. 

7. Hicrohlb;tat of spec;es collected 1nd 1ny significant bel1n;or 

(courtship, defensive display, etc.) observed. 

8. Field nUlllber- It is useful to carry I series of numbered field tags 

on collect;ng trips. These should be pr;nted on heavy i,.per in 

perwnent ink. Satisfactory ugs can also be •de with one of 

the ca..rc111ly n1il1ble label Nken that ifflllrint plastic 

tape. ThrNd can be s .. througn the numered tags. but the 

backing on the tape should not be rtmftd. Avoid using colored 

thread, or thread •de froa synthetics such as nylon, which •Y 

be destroyed by prese"attves. Wtl1te, cotton carpet thread 1s 

suitable for tagging. After thrud1ng the tlg, tie I saa11 knot 

in the string as shown in f1gu" lb. C.ch specian should be 

assigned its own numer, wh1cll gret1tly si111111f1es the task of 

keeping spec;iaens and loca11ttes 1Ssoci1ted. TtStes, stoaach 

contents, photos. tape recordings, etc. are assigned the s .. 

numer to increase efficiency in future analyses. Field tags 

should be securely tied (w1tJI a square knot) to speciaens IS 

illustrated in Plates 1 and 2. Lizards possessing feaore1 pores 

should be tagged by knott1nt the stri119 below the knee; tll1s 

avoids COftf'fng the pores wftll str1119. Tap 11 the field seriu 

should be nabered in.,....tly froa the caulog series discussed 

In a later section. 
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Of the above data, nUIIDen I (locality), Z (date), 3 (naa(s) of 

collector(s), ind 8 (field nUIIDer) represent the ainl- dltl wll1dl should 

be recorded . If speci111ens ire doMted to an institution, the field notes 

should be doMted with thea. Do not include field notes in the s- contliner 

used to hold speci1111ns . 

KILLIIIG Q[ SPECIMENS 

It 1s essential that lhe herpetolog;cal speci-.ns be killed in sudl 1 

1111nner u to leave the -,scles in • relued sute . Following this, they an 
be filled. or hardened, in standardized positions which enablu reHardlerl to 

ex•ine th• conveniently and most accurately (refer to Plltes 1 Ind 2). Kany 

books recOl!aHd that reptiles be killed by hypodemic injection of aqueous 

sod11a pentoblrbital (Nellbutal) into the heart. This technique Is 1ndNct 

excellent, but the reader should be 1w1re that NembuUl is not I generally 

1v11l1ble drug. its possession being closely regulated by the FedeN1 luret1u 

of Narcotics and Dangerous Drugs. It is possible for qualtf1ed per10111 to 

obtain I pe,-it to purchase Neabutal. but the application procedure is belt 

begun several 1110nths in advance of 1nticip1ted need. For acldit10llll deuils 
concami119 the pel"llit, the reader is urged to consult reprnetltatt,es of the 

1bove-aentioned Bureau at the Federal centen in mst large ctttes. Stitt 

and local regulations should also be dlecked. C~rcial Nallutal 1s sold at 

1 conc:111tr1t1on of 50 119/cc. The fona of Nllilutal sold IS a syrupy 1l11er 

should be IYOided. C~jll Naeutal •1 be used directly for larger 

spec:1aens (over 5 pounds body weight). and diluted 1 :5 with •• for .. 11,r 

reptiles; for very S1111l spec;i..,.s sucll IS ~ or saa11 Sctns,111 ft 1s 

possible to dilute to 1:10 1nd reuin effectiveness. Nallutal dfluted 1:10 can · 

also be used on larger spec;iNM, but delth will be delayed. Ont cc (use4 

c~ial strength) injected into the heert is generally sufftcf111t to quickly 

k111 111 ani•l of the bulk (vol ... ) of 1 3 foot tillber rattltsMU (~ 

!!2!::!1m,). Position of the heart 111 snakes an often be J...,.. lly closely 

•tdlt119 the WNtral plates• the anterior 1/3 of tile....., ta atact llatrtNat. 
Injectf1111 1111'1Mf'W Into tllt 111ttrior 1/3 of tllt bodJ cawtty ts also tfftcthe, 
but dtltll 1s not IS rapid IS froa heart injection. Otlltr re,ttles cu be 
k111ed by injection into the hllrt region. Do not attlllllt to tnject SP1Ciat111 

whtdl are so saa 11 ~r thin as to be hffvi ly dalllged by tht MNles It hind. 



A numoer of other effective killing means are available. Turtles may be 

: nlorofonlled if care is taken not to allow thl!II to stiffen. Confining the 

:urtle with a chloroform moistened rag or cotton wad in a closed container for 

15-30 minutes (Cook, 1965) should suffice. The use of chloroform on other 

' tiles is definitely not recommended, as severe contortion usually results. 

;hloroethylene or ether may be substituted for chloroform with good results, 

and can be used on most reptiles. Most specimens can be killed by confinement 

wi th either trichloroethylene or ether for 5 minutes beyond the time the animal 

l oses the ability to right itself when turned over. These liquids are availablE 

co the public from either biological supply houses or certain drugstores. Their 

use may be superior to Nembutal when working with small, fragile animals like 

some tropical geckos. Caution should be observed with ether, as it is highly 

flarrmable and can, under certain storage conditions, explode. Read labels 

carefully . 

All amphibians and a number of smaller reptiles (~·ll· smal 1, tropical 

geckos) are easily killed by i11111ersing th• in a solution of Chloretone 

(hydrous chlorobutanol ). A stock supply is c01a011ly prepared as a saturated 

solution of Chloretone in 951 ethanol. This stock solution may be conveniently 

carried in a small vial; 2 cc of it added to a pint of water is effective. 

The solution should be kept tightly covered when not in use, and can be used 

over and over; its strength will diminish with use. 

Various other means are suitable for killing reptiles and amphibians. 

Securing the aniNl(s) in a cloth sack and t111111ning the sack in warwi (ll0°-

1200F; 43-47°C) water is effective, but speci111ens should be removed shortly 

after death. Specimens may also be i-rsed in alcohol (15-251 for amphibians; 

50-60S for reptiles). Though the method is not recomnended, bags containing 

reptiles may also be left exposed to direct sunlight until death from 

overneating occurs. Great care must be used however, as dehydration and 

3ccompanying contortion can happen quickly; ampnibians should never be killed 

i n tnis way. Both procaine hydrochloride (Livezey, 1958) and succinylcholine 

cnloride (Anectine) (Lambert, 1967) have been used effectively as killing 

agents; however, their availability is usually restricted like that of Nembutal. 

to fonnalin. Also, fonnalin has a tendency to cause swelling of 

several types of tissue, rendering thetll unsuitable for some histologi

ca 1 purposes. 

2) FAA (formalin-alcohol-acetic acid)- Prepared by mixing 10 parts 

conmercial formalin, 50 parts of 951 alcohol (ethyl or isopropyl), 40 

parts water and 2 parts glacial acetic acid. FAA penetrates tissue far 

better than formalin alone, and has less tendency to cause cell distortion . 

The rapid tissue penetration can 1lso be an aid to preserving valuable 

specir.iens found dead and, perhaps, partially decomposed. The pri1111ry 

disadvantages of FAA are: the need to mi II several components; and, the 

necessary alcohol and acetic acid NY not be available in certain 

localities. FAA is not available in powder form, but can be premixed 

without the water to reduce volUIIII in transport; water may be added 

later. If FAA is to be used extensively in hot regions, it is rec~nded 

that the acetic acid be added just prior to actual use, as it quickly 

evaporates fr0111 the solution; containers NY be cooled by wrapping 

them in wet rags and shading thea to retard evaporation of acetic 

acid. 

3) Alcohol- If neither fol"'lll11n nor FAA are available, alcohol NY be 

used u a fixative. Cook (1965) recoaends ethanol (951 for reptiles; 

701 for a~htbfans) or isopropanol to ftx tn the absence of other 

solutions, but the latter 1s not desirable. 

4) Special- A large nlllllber of other fixatives exist, each being useful 

for different types of tissues, and studies. Bouin's solution (75 

parts saturated aqueous picric acid, 25 parts ca.arctal foraaltn, 

s parts glacial acetic 1ctd) ts especially useful for field preservation 

of testes to be used in speraatogenesis studies. Testes •1 be placed 

in vials of Bouin's and safely kept there for long periods of ti• 

without dtstortton of cells; the ,_.tllder of the speci..,. •1 be ftxed 

wtth FAA or foraalfn. For • c111111l1te dtscusst011 of special ffxattves, 

the reader is referred to Guyer (1961) and shrilar texts. 

~ecent drug laws have greatly increased the difficulty of obtaining syringes 

for preserving purposes. State laws NY also vary in the regulation of the 

above-mentioned chemicals. It is often possible to obtain necessary supplies 

through institutions, particularly in return for depositing desired specimens. 

FIXING 

The purpose of fixation is to preserve the actual morphological state and 

color of the specimen, and to prepare the tissues for microscapic elllltination. 

Hence, the fixative should kill tissue quickly; penetrate it uniforaly and rapidly; 

prevent postmortem dec0111P<>sition; not distort the tissue; and should prepare the 

tissue for stafoing. No single fixative will do all of these things, so various 
cOllll)romises must be made. 

The most widely accepted and suitable general fixatives for field use are: 

1) Formalin ("Fonnol" or "Fol"llllina" tn Spanish; "du ForaaJdellyd• fn 

GenMn)- Sold c0111111rcially as a solution of approxi•taly 40 percent 

formaldehyde gas in water, formalin is the most widely used ffeld 

fixative. For purposes of dilution, c011111erctal foraalfn ts usually 

considered as 1001, and can be used in 101 strength (1 part foraalfn: 

9 parts water) for fixation. Fonnalin may be buffered (wtlfch helps to 

reduce discoloration of specimens) by 11ixtng l tablHPoOII of bakfng 

soda or borax with each pint of 101 formalin. Generally sold as a 

liquid (often in drugstores), it 1s also available IS I solfd polyaer 

(paraformaldehyde), which ts convenient for saving weight and space tn 

transport. Huheey (1963) recommends sealing 16 gra• of paraforaalde

hyde and 4 grams of anhydrous sodium carbonate in packets for field 

transport; 1 packet added to 400 ml (about 1/2 quart) of witar Nkes a 

lOS solution of buffered formalin. Pre111ixed, buffered paraforaalde

hyde powder is available from Carolina Biological Supply House. 
Paraformaldehyde alone can be obtained from Eastman Organic Chellicals, 

Rochester, New York. Fol"fflllin, while an excellent general ffxattve, 

is highly irritating to the user's skin and (as I vapor) to auc:ous 
meinbranes. It is not unc0111110n for users to develop strong allergies 
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5) Miscellaneous- If I valuable soeciaen 1111st be saved and no otller soluttOM 

are 1vaillble, a nlJlber of emergency measures are possible. The spect11e11 

may be frozen or picked tn strong brine unti 1 presenattve can be obtained. 

Liquor is generally not• suitable source of alcohol, as 111) proof lfquor 

is only 551 ethanol. However, strong tequila (about 160 proof) aay be 
useful; rubbing alcohol can 1lso be used. These, however, are only 

desperation 111euures and it is usually IIIC>re beneftctal to get the speciaet1 

into a proper fixative (hospitals, local schools, etc. are suggestad IS 

possible sources). 

It ts always preferable to introduce fixative into the body cntty, IS 

speciaens (particularly reptiles and larger 111111hibians) c1n dec0111P011 internally 

if si11111ly placed in ftxattve. Enough fixative should be injected to !!ll, 
but not distend, the aniaal. Care should also be taken not to daege the 

ff!IIIOra 1 pores of many lizards by puncturing th .. with the needle. The neck 

of turtles should be cc-.,letely extended and the -,uth held 011111 wtttt wood, cork, 

or tightly wadded paper prior to ftxatton. Excellent neck extelllton cu be 

obtained by hooking the dead turtle's upper jaw over a natl or broil• brlftdl and 

letting the aniaal 's hanging weight pull the neck out straight prfor to tnjectfng 

it. The upper jaw can also be hooked over • paper cltp placed ower the tcl9t of 

the ftxtng tray, and the neck then drawn out. One h•tpats of •1• ltzam and 

snakes should be partially evertad with thlllb pressure Ott the Nit of the tatl. 

follOWed by tnjectton to c111111letely evert tt IS indtcatad Oft the froat cover. 

The h•ipents should not be peratttad to reaatn 111C011Plttaly ....-tN; tttreu 
•1 be tfed around the base of the fully Htrtad h•ipats to 1111, retat• flufd 

within tt. It ts also an acceptable practice to evert the llaipeais ltJ 
tnJectton of fixative alone. Typical sites for tnJectfOII of pres.-wattft 

are starred tn Plate 2. Tafls of lfzards and snakes should be sht l1119t11wtse. 

being very careful not to bruit the tail off; sharp tnsin-ts are• -..St.• 

Large lalUIIU of fhattve can be c011Yentently handled tn tile injectt• apparatus 

designed by JackSOII (1971), althougll the author has never felt at I dtSIClwu• 

tage 1111 .. larger 1yr111911. If no injection apparaws ts aw1UIIII•• tlle s,ect-
..,. •-ld be dNltly sltt 111 several places fftltl'lllJ .... ,, ... NII,-., ta 

ffxat1we. Spreu the stdes of the slfU to acait f1xatiwe.,.. ... n,. Avo14 

cutting ttie anal plates of snakes and lfzards and f_,..I pores of ltara. 
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Once the 1ni•l 1s injected or slit. 1t 1s 110st conveniently fixed by 

pl1cing it (after proper positioning) betwen pieces of white Plllff to.ling 

moistened liber1lly with fix1tive. This can be done in shallow. covered plutic 

"r rustproof metal pans. Surgic1l instr'IINflt pans with sliding ineUl covers ire 

, handy for this. Avoid colored towels. IS the colors dissolve in the ffx1tive 

.. stain the specimen. 

Preferred positions for ffxfng 1nd sftes for field tag attacllllent ire 

i llustrated in Plates 1 and z. Amphisblenids 1nd caecilians should be fixed in 

the same position as snakes; it is useful to fix these with the mouth open, as 

this greatly facilitates examination of oral ch1r1cters later on. Lizards with 

long tails should be fixed with the tails bent IS shown. Frogs and toads 111y be 

positioned with the sole of the foot dCMI (Cklellan. 1962). However, bec1use 

this position obscures many hind limb ind 1ul char1cters, others feel th1t 

anurans are best fixed with the h1nd limbs in the position shown in Plate le. 

Toes and fingers should 1lways be str1ight 1nd spre1d 1p1rt. Small amphibians 

need not be injected or slit prior to positioning. as the fixative will penetrate 

to the body cavity quite easily. S111111 1111Pll1bi1ns ind lizards may have the field 

tag tied around the body just anterior to the pelvic region. 

Amphibian eggs and larvH ire best fixed ind stored by dropping th111 directly 

i nto jars of 101 fon11&1in; preserve entire 199 clutches whenever possible. Many 

amphibians attach their eggs to leaves. twigs. etc. Whenever it 1s practical, 

these items should be preserved with the eggs .!!l .!i!Y., as the latter are often 

severely d1111ged by attempts to disellC}lge tha. Ch1ng1 the fornltn on eggs and 

larvae after about 12 hours. Reptile eggs should be meuured (length and width, 

in millimeters), then injected. 

~11 specimens should be a I lowed to r11111in in fixative for 24 hours. 

~ Large Specimens (too large to be conveniently stored entire in liquid) 

l. Snakes- Obtain the snout to vent 1nd tail lengths (in 11111). Then skin 

by making a long ventral incision to the side of the mid-line; leave 

the held and tail attached to the skin, severing these from the circus 

(avoid cutting the anal pl1te), and then inject head and tail (evert 

hemipenis if male) with fix1tiv1. With boids, sever the hind part just 

1 Z 

Plate 2. Reptiles 
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Plate 1. Amphibia• 
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ahead of the bony. vestigill pelvic elements. TIie skt11 •Y IIOW be 
preserved by covering the flesh side with cloth or absortleftt Piper. 
rolling loosely and innrsing in fix1tive, or by rullb11kJ witll borax or 
arsenic1l soap, rolling and drying. In this latter instance. tt is 

best to preserve the llead ind tai 1 sepantely in ltqutd. If the 
specimen is a male, a testis should 1lso be presened. Reproducttve 

condition of f11111les shOuld be noted (!.·!·· nuaer of ov1 pres111t. 
size of the largest ovum, etc.). Embryos, especially those of poorly 

known species should be preserved in liquid; it 1s prefernble to clo 

this by preserving the entire oviduct rather than by re.wi11t earyos. 

Z. Turtles- Avoid cutting the shell. It is preferable to cut the head • 

neck 1nd forelegs out IS one unit, tile hind legs IN tltl IS a second 

unit and preserve these in l i quid. The s tmacll allCI rtpl"Oduc tt ve organs 

should 1lso be preserved in liquid. Carefully clHII out and dry the 

shell. 

3. Crocodtlians- Meuure and skin the speciaen H for SMIies, except that 

the tails should be skinned IS well. Feet •Y be left attached (111Ject 

with ffllltive), fnst11d of skinned out. Rub the skt11 wttll boru or 

1rsenica 1 soap and dry. 

~ 

Once they have bNII properly fixed. -,st llerpeto1otica1 spect ... -, 

C011Ye1111t1tly be transported by wrapping tha looHly 111 CMIMC_lotll or _,.tt.e 

Piper to.I whtcll has bN11 ltberally -,tstened wttll alcollol (JOI etlllllol or 401 
fso,ro,,anol), or the ftxattve. tllen sHltng tha in tm pluttc blp (OM wttllt11 

the ottier,_ indtvtdually closed by twisting the lftd 111d lmottt .. or socurt119 

wttll I rubber blllCI). Several s.11 spec:iNM ., be_..,. t■ I 1111910 1-.u. 

of dleeseclotll by layhNJ the cloth out flat. sP1ct111 tile .... ._. ._ Ula 
1-.U- of tt, fold11kJ tne stein over the 1111•11 111d ront .. Ula clotll 1 ... 1,, 
11 ... rug. 

n..s pacucl, the spectans occ:11111 ■int- spaco 1M •••• taiportut factors 

--■ tlley •st be trus,orted 1111 d1stlllee or MtlN. Spoc-.. will f'9at■ 111 
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Jndition for several -ks. so long u the bags are well sealed to retard 

~ and evaporation. Cotton in shNt fona My be substituted for cheesecloth, 

bulkier and 111y adhere to the scales of so.. rough-scaled species of lizards. 
, en it is moist. 

s being shipped (parcel post is a convenient means) should be carefully 

~a .,,.o clearly marked "PRESERVED SCIENTIFIC SPECil1ENS." Packages often are 

: to much "wear and tear, " so, effort in preparation pays off! Paint cans 

:11 ng sizes make leakproof, sturdy mailing containers. Plastic bags containing 

~ns may be simply placed in the can and extra space filled with wadded rags 

~r. Bags with heavy specimens should never be placed on top of lighter ones. 

1ddress labels should be typed or written with pennanent ink. Place one 

; e in the can with the specimens, tape a second to the side of the can. 

: ne third label to the paper used to wrap the parcel. 

1int cans are not too costly, and a source of supply can generally be found 

suiting local paint stores. Watching auction notices sometimes turns up a 

store that is going out of business and may have cans. Remove handles from 

efore use. In 1 ieu of cans, specimens 111y be packed in any durable container . 

oostal regulations for size and weight restrictions before packing extremely 

or unwieldy parcels. Specimens such as large turtle shells or the skins of 

crocodilians may have to be sent via freight, and again, secure packing is 

: . Shipment of all crocodilian specimens is subject to stringent regulation, 

·y of these species are endangered animals. Collectors planning to take 

should carefully check custOIIIS regulations for import restrictions as well 

!Cking capture laws in countries where the animals occur . Proper arrangements 

_. t en be made through the institution where one proposes to deposit the specimens. 

:<! nerally, specimens should never be sent i n glass containers. Obvious 

: i ons to this are ampnibian eggs (and sometimes, larvae) and very fragile 

·ens . These should be placed in the smallest containers needed to nold the 

·ens plus flu id to Nintain them; fluid should fill the conta i ners, which 

"e heavily padded with cardboard or cotton. If rigid plastic tubing of 

: i ent diameter is available, break resistant containers may be fashioned 

· t by cutting an appropriate length, stoppering one end, enclosing specimens 

' ui d, then sealing the other end. The tube NY be wrapped lengthwise with 

ing spec imens i nternationally should check loCII 1111il regulations on 

.e l size, weight and any speci1l packing provisions. The shipper may also 

-~Quired to affix v1rious postal and customs "declaration tags " to parcels . 

e tags vary with p,rcel destination and are gener1lly provided by the 

:a I service . 

'lery large or heavy packages will have to be sent vi a freight (a ir, 

· n, sni p) . The sender will be required to complete a "waybill " (avail-

~ from the carrier) listing, amon9 other things, the nature and va lue of 

contents. To avoid excess charges, packaqe 1nd waybill should be marked 

Co111111rcial Value ." Postal services i n all countries have the legal r i ght 

·nspect all packages. Intensive efforts to curtail the traffic of narco-

; and other restricted drugs has led to the extensive exercising of t his 

nt, and the fact that several persons have attempted to smuggle drugs with

; pecimen containers has not aided the sit~tion. Inspectors often open 

sti c bags of spec imens, and may be unaware of the need to reseal them. 

; causes loss of fluid and dehydr1tion and probable loss of the specimens . 

1s therefore adv i sable to include two copies of the following statement with 

· parcel (one pasted on the outside and one sealed within) : 

PECTIDN OFFICER: This package conUins dHd, preserved amphibians and/or 

:tiles packed in plastic bags. As the speciaens hive great scientific 

ue and will be ruined if not kept moist in their preservative, it is 

; eratfve that the bags be tightly rese1 led after inspection to avoid 

iooration or leakaqe of preservative . Thank you. 

; PECTOR POSTAL: Este paquete contiene ej111111l1res de anfibios y/o reptiles 

~rtos, preservados y e.pacados en bolsas plasticas. Puesto que los 

~mplares son de valor cientifico y se arruinan si no penaanecen en su 

:iui •servativo, !!. suplica que, despues de abrir l as bolus para 

so,. .rlas. las cierre heraetic ... nte para evitar que el liquido st 

apore o SI derr-. Grac1as. 

AUTOIIIDADES Al.SAN11€CARIAS: Este voliae conta anf1b1os e repteis -,rtos, 

nserndOs • sacos plast1cos. Com o conteudO t• valo:- cient1fico e SI 

t rag1r1 se nao for Mllticlo huaido no presenatho. pede1e que 1pos abrir 

· sacos para inspecao os •saos sej .. fi,_..ta fechldos para evitar 

aporacao ou derra__,.to do I iqu1do. Obr191clo. 
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wire to secure the stoppers. Plutic vials are available fn. scat biological 

supply houses; larger drugstores may 1lso furnish the na•s of suppliers of these. 

Be sure to only use vials which can be securely c losed (screw-on or snip-on lid). 
Ag1in, pay special attention to wrapping such containers. 

INTERNATIONAL SHIPMENTS 

Collectors should be aware of prooer methods for shipping specimens 

i nternationally. Donation of all or part of a collection to institutions 

outside one ' s own country serves to: 

1 . make synoptic heroetofaunal collections of different areas 
available to as many researchers as possible, 

2. prevent the loss ( through war, neglect. earthquakes and 

other damage) of valuable collections deposited entirely 

i n a single institution, and 

3. place the herpetologist in contact with colleagues in foreign 

institutions; this frequently leads to a most beneficial ex

change of ideas and data. thus advancing herpetology as 1 

field of study . 

The pri'llte ho1rding of specimens by any person is a waste of valuable 

biological data, and can lead to overcollecting (i-!.---researchers Ny 

gather specimens from areas 1lready represented, though inaccessible, in 

private collecti ons). It i s with the above points in mind, and the hope 

that more collectors will decide to enter i nto donat ion, exchange or 101n 

relationships with foreign institutions, that the following guidelines are 
presented. 

The methods of packing described in the preceding section are adequate 

for international shipment. Generally, mail is the most convenient muns of 

sending p1ck1ges which are not too heavy or bulky. Parcels sent via surface 

( "ordinary" ) m«il should have extra preservative added to the speciaen bags, 

as they m«y take IS long as 4 months to reach their destination. Persons 
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Biologists should also be aware that the international shiDNftt of 

specimens (alive or preserved) 1s being ever more closely regulated for c011-

servation reasons . Shis,aents of preserved 1niN Is sent to the USA -,st be 

accompanied by a list bearing the nllllber and scientific n11111 of 111 speci

mens included . The i111p0rter (in the USA) 11ust obtain a special penait froa 
the Bureau of Sport Fisheries and Wildlife (Dept. of the Interior) in order 

to receive fore ign shiDffltnts of preserved or l i ve speci1111M. 

Live shipments are additionally regulated by the Dept. of Agriculture 

and the Public Health Service. In 111 cases, endangered species are coHred 
by regulations separate fr0111 species not currently considered endangered. 

You are urged to c1refully investigate !..ll legal npects ~ intern1ti0t11l 

illJ!!!!!!!!. before preparing ~ send animals . 

STORAGE AND LABELLING 

This section is not intended to be I complete guide to cur1torial tedlllique. 

Rather, 1t fs meant to serve H a set of capsule directions for those wishtng to 

start a preserved herpetological collection. A detailed discussion of curatorial 

technique 111y be found in Slevin ( 1927). 

Preserved collections are best 111inUined in alcohol. Suitable alcollol 

generally costs about the s ... (per gallon) IS fonaaldehydt, ancl alcoflol-stored 

speci•ns are hr easier to work with. Fon111ldehyde also tends to corrode •tel 

lids and containers. Most collectors will be deterred froa using ethlftol by ttie 

high tax imposed upon its sales. lsopropanol is far cheaper, ancl is entt"91y 

satisfactory for storage of speciaens. Methanol should neYer be used. COIICtlltrat1 

of SOS 1s suitable for reptiles, while 40S fs better for -.,fltbtaM. Botll etllanol 

and 1sopropano1 are generally sold It 951 concentration; 526 ■I of tilts plus 

474 ■ 1 of water Mke one liter of SOS concentration (421 ■1 alcollOI + 47' ■I 

•ter for 40S). Speci■NS being transferred froa fo,..1111 or FAA ffutt• to 

llcotlol .,It fint be SOlkecl tn water for 41 hours. Fa11UN to soak tile 

spectaen often results tn its being seYenly dellyclnted by tlle elcollol. Properly 

fixed speciaens will not be hll'Nd by this Ndlod. If Mterial fs desired for 

use in histologicel work, 1elected pieces of tissue should raaht tn 30S 11coll01 



} 

"or 24 hours, tht!n 24 hours of SOS alcohol bt!fore go i ng to final storagt! (omit 

: he watt!r sou). Do not pack SOt!cimens tightly in tht! jar. Snakes fixed in 

:he oosition illustratt!d earlit!r will readily coil in jars for storagt!. 

~ach soecimen retained in tht! collection should bl! assigned a catalog 

( in addition to tht! aforementioned "field nunier"). Amphibian t!ggs 

,n .. ,arvlt! and reotilt! t!ggs may be cataloged with a single tag dt!signating 

Jne clutch or lot. This numoer should be entered in a pen111nent catalog (using 

..iatt!rproof ink), along w1th tht! spt!Cit!s nUlt!, datt! of capture/prt!St!rvation, sex, 

locality, ecological notes and name of collector. Tags Ny bl! tied in tht! safflt! 

-egion as the fit!ld tag. Collector ' s fit!ld nunier should also bl! entt!red. As 

l cross-referenct!, it is useful to maintain a card file (by taxo110111ic family) 

i n which a single card is used for each species. On this card may be entt!red 

numbers from the catalog that aoply to these species. 

It is convenient to place a label bearing species name, catalog nuniers 

dnd locality data with each container . These should be written in pennanent 

i nk on heavy, durable paper. That produced by Byron-Weston Hills under tht! 

nafflt! "Li nt!n Record Ledger" , 1 OOS cotton and 1 i nen fiber, 36 1 b. and Dennison 

Paper Company ' s product "Resistall Index Bristol " , lOOS rag, 110 lb . wt. art! 

both excellent and art! available through printing shops. The label may either 

be placed within trans~rent containers, or attached to the outs ide of opaque 

ont!S with masking tape. If moderate cost can be withstood, t!xternal labels 

can be placed within tie-on, plastic label-holders. A typical museum label 

i s shown i n Figure 2. 

Specimen jars should be stored in cool places to helo retard evaporation 

of prest!rvati ve, and should never be exposed to sunlight, as specimen colors 

dre rapialy faded by such exposure. Placing a piece of Parafilm sheet (available 

fr om Caro li na Biological Supply House, Burlington , North Carolina ) over jar 

-nouths before screwing on the cap will also reduce t!vaporation. Containt!rs 

should be cnecked Pt!riodically and fluid level maintaint!d. Well prest!rved 

and cared for collections make valuable teaching and research tools . 
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Powdered lonol should not be used, as it is difficult to prepare a stable 

soluti on of it in preservlthe . Ionol fs sold by the Shell Oil Company 

(Chemica 1 s Division). 

While the two che11ic,l methods discussed above have not been widely used 

with herpetological material, their success on a li111ited sc1le coupled with 

tne value of accurate color preservation suggests that tht!y should bl! more 

t horougn I y i nvt!s ti gated. 
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COLOR PRESERVATION 

While preserving the morphological state of herpetological speci•ns ti.s 

nt!ver prnented any severe hurdles to collectors, preservati on of color is 

quite another matter . All currently used, popular preserving fluids are alcoholfc 

and/or acidic to some degree. Therefore, it usually is not too long before ac,st 
pi gfflt!nts are dissolved by such fluids and extracted from the spect•ns. '-'"tbfans 

see111 particularly vulnerable i n this regard, though the effect on reptilt!S ts 

noti ceab 1 e . 

Previously, the only acceptable method of retaining amphibian skin color 

was that described in Cook (1965). Basically, this consists of skinning the 

specimen, confining all cuts to the ventral surfaces of body and lflllbs. The 

ski n is then floated flesh-side up in a pan of water and reNintng particles 

of tissue are rS110ved. The skin next is floated flesh-side down and spread out 

i n a second p1n . A wet piece of c1rdboard m1y then be brought up benNth the 

skin, which 1s rubbed lightly to flatten it 1nd re1110ve trapped 1tr. The 

cardbcMrd-sk.in pre~ration NY be dried on blotting paper until 11101st, theft 

p 1 aced between layers of b 1 ottt ng paper ind thoroughly drt ed wt th he1vy wei9hts 
(such as books) on top of it; ft may also be pl1ced tn a plant press. Reptiles 

may be st■tlartly prepared. In all cases, the carcass should be preserved tn 

fluid and tagged with the SIN nllllber as the skin. Skins thus prepared should 

be stored in the dark and not exposed to prolonged light. 

The 1bove technique. while useful, is tedious. Windsor (1971) hH described 

a technique for using SOS saturated, aqueous annont1111 sulfate solution as 1 

prt!Servative of frogs. As the compound is an aqueous, neutral salt, no piC)llleftt 

WIS dissolved and natural color WIS st111 evident i n the speci111ens 6 months after 

preparation. Total fixing t i me should be at least 36 hours. 

Specifflt!ns may be stored i n buffered fonnalin (IOI) or isopro~nol (401) to 

which liquid lonol-40 R has been added (White and Peters, 1969). Storage should 

be in dark places which are not subjected to heat much above 10°F. The 

fonnalin/Ionol method has been successfully used with herpetologtcal •terial 

by Hr. Woodrow Barber, Biology Oe~rtinent, University of Kentucky It MoretlHd, 

and by Or. George l1nn1rone, Chicago Academy of Sciences (perso11& I c-.tication). 

Zl 
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Add, acetic (see FAA) 
picrk (see Bouin's solution) 

Alcohol, ethyl, 6,8,13 
isopropyl, 8, 13, 17, 19 
methyl, 17 =~~: ~~y~~tAgas, 2 

~Mbians, 6,8,9,10,17,18, pl. 
Aq,hisbienids, 10 

INDt:X 

Anectine (see succinylcholine chloride) 
Bouin's solution, 8 
Brine, 9 
Syron-Weston Hills, 18 
aecilians, 10 

Carolina Biological Supply House, 7,18 
Catalog tags, 4,18 
Ch 1 ore tone ( see hydrous en 1 orobutano I) 
Chloroform, 6 
Crocodi I ians, 13 
Customs 

declaration, 16 
Dennison Paper Co., 18 
Eastmln Organic Chemicals Co., 
Eggs, IO, 13, 14 
Embryos, 13 
Ether, 6 
FAA (fonnalin -alcohol-acetic acid), 

8,17 
· notes, 2,3,4, fig . la 

\gs, 4,10,18, fig. lb 
in, 7,8,17,19 

buffered, 7, 19 
(du) Fonna ldehyde ( see Fonna I in) 
Fon111ldehyde (see Fonnalin) 
Fon111J1na (see Fonnalin) 
Fol'WIOI (see Fonna11n) 
Goushl Co., 2 
Hardening (see Specimens, fixing) 
Hetnipenis, eversion of, 9,10, cover 

Hydrous chlorobutlnol, 6 
Injection, ap~rltus, 9 

site (k11 ling), 5 
site (fixing), 9,10,13, pl. II 

Ink, wat111>roof, 2, 14 
"Ionol_.O", 19 
Labels, 14,16,18, Fig. 2 
Laws, 1,5,6,7,14,16,17 
Liquor, 8 
LfHrds, 4,6,9,10,14, plate II 
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CHECKLIST OF IDAHO AMPHIBIANS• 

Order Urodela 

Family Ambystomatidae 

Ambystoma tigrinum 
X Ambystoma macrodactylum 

!( Dicamptodon aterrimus 

Family Plethodontidae 

P lethodon idahoe nsis 

Family Salamandridae 

Taricha granulosa 

Order Anura 

Family Bufonidae 

;< Bufo boreas 
Bufo woodhousii 

Family Hy lidae 

;A Pseudacris (= Hyla) regilla 
Pseudacris triseriata 

Family Leiopelmatidae 

Ascaphus truei 

Family Pelobatidae 

Tiger Salamander 
Long-Toed Salamander 
Idaho Giant Salamander 

Couer d'Alene Salamander 

Roughskin Newt 

Western Toad 
Woodhouse' s Toad 

Pacific Chorus Frog 
Western Chorus Frog 

Tailed Frog 

Spea ( = Scaphiopus) intermontana Great Basin Spadefoot 

Family Ranidae 

Rana catesbeiana 
Rana pipiens 

'f Rana pretiosa 
Rana sylvatica 

Bullfrog 
Northern Leopard Frog 
Spotted Frog 
Wood Frog 

• Names are consistent with Collins, J.T. (1990). Standard Common and Current Scientific Names for North 
American Amphibians and Reptiles. Third Edition. SSAR Herpetological Circular No. 19: 1-41. 



CHECKLIST OF IDAHO REPTILES* 

Order Testudines - Turtles 

Family Emydidae 
C hrysemys pi eta 
Clemmys marmorata 

Order Squamata 
Suborder Lacertilia - Lizards 

Family Anguidae 
Elgaria coerulea 
( = Gerrhonotus) 

Family Iguanidae 
Crotaphytus bicinctores 
Gambelia wislizeni 
Phrynosoma douglassi 
P hrynosoma platyrhinos 
Sceloporus graciosus 

')< Sceloporus occidentalis 
Uta stansburiana 

Family Scincidae 

Painted Turtle 
Western Pond Turtle 

Northern Alligator Lizard 

Mojave Black-collared Lizard 
Longnose Leopard Lizard 
Short-horned Lizard 
Desert Homed Lizard 
Sagebrush Lizard 
Western Fence Lizard 
Side-blotched Lizard 

/ Eumeces skiltonianus Western Skink 

I 

Family Teiidae 
Cnemidophorus tigris 

Suborder Ophidia - Snakes 
Family Boidae 

C harina bottae 

Family Colubridae 
Coluber constrictor 
Diadophis punctatus 
Hypsiglena torquata 
M asticophis taeniatus 
Pituophis catenifer 
Rhinocheilus lecontei 
Sonora semiannulata 
Thamnophis elegans 
Thamnophis sirtalis 

Family Viperidae 
Crotalus viridis 

Western Whiptail 

Rubber Boa 

Racer 
Ringneck Snake 
Night Snake 
Striped Whipsnake 
Gopher Snake 
Longnose Snake 
Ground Snake 
Western Terrestrial Garter Snake 
Common Garter Snake 

Western Rattlesnake 

• Names are consistent with Collins, J.T. (1990). Standard Common and Current Scientific Names for North American 
Amphibians and Reptiles. Third Edition. SSAR Herpetological Circular No. 19: 1-41. 



Coordinator's 
Column 

The 0APTF has been established 
by the International Union for the Conser
vation of Nature ( IUCN), Specaes Survival 
Commission (SSC) to organize a global 
monitoring program for ( 1) det~munmg 
the status of amphibian populations (2) 
assessing the implications of al_lY declines 
(3) studying potential ~usa~e factors. 
and ( 4) making appropnate polacy_ r~m
mendations based upon these !•r'.1(11ngs. 
The Coordinating Council, administered 
by the Coordinator. in~~des researchers. 
liaison officers of socaetaes and agencaes 
as well as other interested partaes. all of 
whom serve as communicators. 

As of the last week in January. the 
Task Force became equipped anc:J 
manned at the protect~. levet when !t 
occupied its fJresent taahties at the Env,
r on mental Research La~~ratory in 
Corvallis. Oregon. In addition to the 
recent acquisition of computer hardware. 
we now have a full time intormataon sys
tems manager in the person of T any 
Clem. Once our system.is interfaced we 
shall initiate an electronlC database and 
other activities designed to serve as a 
viable communications network. . 

We are still in need of Regional 
Working Group Chairperson tor the U.S. 
Great Lakes area (WI, MIN. Ml). . 

Priority has been given~ organaza
tion of a Working Group t~ -. in com
pilation of a comprehenslY~ ~~ 
of reports relating to amphibian popu. -
tions that will be g~nerated and m;i
tained at the Cooid1nato(s office. e 
wish to inciude titles of pn~ and _sec
ondary literature. thesas and ~~tJons. 
as weU as names of e8:fi~ investigators 
who have archived their ti~ notes at a 
repository. This reso~rce wiU be freely 
available to those wishing to m~ com
parisons with contemporary studies. 

Anyone interested _i~ these or re
lated studies are invited to fO"'lthe DAPTF. 
Please send your name. ~ _and 
telecommunications n~~). 1ndieat
irt9 your interest or partia~, .. to the 
Coordinator's address. - • 

ROGLOG 
IUCN/SSC Dectining Amphibian Populations Task Force 

March, 1992. No. 1 

.. """' 
,~ .. Canada Launches . .f: 

Major Initiative 

( The following is edited and con
densed from a repon by Hinridl Kaiser. 
Redpath Museum. McGill Unive~ity. on 
the workshop ~Declines in Canadian_ am
phibian populations: des,gmng a national 
momtonng strategy ·· hekl at the Canada 
Centre for Inland Waters in Burling_ton. 
Ontario. on October 5 and 6. 1991. Bull. 
CAH/ACH 5(2):1-4.) 

The workshop in Burtingt~n. orga
nized by Christine Bishop (Canadian Wild
life Service) and Bob Johnson (Metro 
Toronto Zoo). constituted the first co~
prehensive attempt to address the decbn
ing amphibian phenomenon from a C_a,:,a
dian viewpoint. The problem of amph1b1an 
declines has become an urg_ent CO~f!l 
among Canadian herpetotc;,g~ .. Partta
pation of researchers in un1V~. gov
ernments and private orgamzations was 
truly exceptional. This meeting was the 
largest gathering of Canadian herpetolo-
gists in memory. . 

In her opening rema~. Bishop 
stated that the aim of the meetH}9 wa~ to 
create a framework to monitor Canadian 
amphibian declines and the factors caus
ing them. Johnson. a 0APTF Board of 
Directors member. highlighted the p~b
lem. Speakers repre~1ng the vanous 
provinces gave depreSS':"9 status reports 
on amphibian populations throughout 
Canada. In many cases. these were 
anecdotal accounts. although causai re
lationships between dedi~ and_ anttiro
pogenic events can be confirmed 1n aH too 
many cases. Invariably, e~~ 
referred to the basic ~ of ~ ""'"'~di-.._ 
about the amphibians 1n question: ~u .
butions are insufficientty known. ~uses 
behind disappe~~.uncertain._and 
habitat surveys are insuf(iciently detailed. 

The introduction of non-native am
phibian species and sports fish. _mis~ 
agement of wettands. hu~ 1n~$1on. 
and logging, have ~-been iden~ ~ 
damaging to amphibian popula~ 1n 
more than one province. All !Mf'8 cited as 
being at least parUy re~ for~ 
lation dedines in British ~lumbia. In 
Nova Scotia frag~~ _habitats and~ 
resulting i~= ,=.:=: 
have produced 1 . a.---& __._..._ __ ._ A 
aJbinism and extra-..11U11U • NIYIUUllllh 

wetldocum81tted p1~is ~by 
Rana pipienll.; ata11111i11g from the sale of 

over a million frogs to b~icai ~ 
companies in the U.S. until die-effs begarl 
in 1975. In the middle 1970s. the famous. 
Manitoba frog holes were ~. and 
despite an eight-year ban on Dickina trap. 
their numbers have not much incriia■■a 

Natura! events. such as ~ 
may be in part responsible for. declnea
observed in poputations in Saskatch&W81u. 
An outbreak of red leg disease in 1976 
resutted in many deattis of Rana~ 
in Albena. Recent observations on Rana 
catesbeianain the Algonquin area showed 
that the average weight of calling b_ullfrogs 
at two separate sites differed significandy. 
It is unknown whether life history, social 
structure or harvesting contributed to this 
phenomenon. 

In Ontario and Quebec. amphibian 
monito~ng has been g~ing on for .some 
time. Smee 1984. Ontano faas recetved a 
total of 52.000 records from 2.700 voiun
teers and has also compiled a bibtioara
phy of herpetology incfuding ca. 1,400 
references. In Quebec. 5,400 records are 
reported. 

However. it is puzzli~ that some 
species seem entirely unaffected. It has 
been suggested that certain ones may be 
rebou mg from natural. ~ical evwa 
and that there may be po~ chalagea 
observed in many areas within the next 
few years. 

The afternoon talks centered on the 
monitoring of amphi~an populations. in
cluding reports of protects that have pro
duced quant~tiv~ data. _Data ~ the 
best estimate IS gamed by 1ntensMtstudy. 
This method has actuallv been emptoyed 
in a four-year study of Fowtar's toads ~ 
Lor,g Point . These toads ~ dramati
cally increased in numbers smcethestudy 
began. likely an effect of the_...,_,.. 
rise in Lake Erie. 

Among other concerns pr,~11,ao 
was the importance of: e=-
design, timing and lengtt.1_ of • pres-
ervations of natural conaitions of ._. 
tat: measuring both natural and ...... ,., .... "".,_ ..... 
genie environmental factors:~••• 
genetic database during mouilal~ag;: lir
vaJ stages in relation to ~IUC?-' 
cess and gene flow: ~• condi
tions present in the populations_; and 
determining the effects of conlalllinMIB' 
upon entire populations. 

Open discussions began on the 
second day. It was firs_t detan■• ll8t 
the Working Group WI~ be ~ r~ n ■:m 
coordinating body for 1nvesa_,9:: the 
hypothesis that ~phibian pop,~
are in dectine. If this ffljp01h 1111 • ~ 
ponad. the group should then 11111~. 
to reversetnadecliues. ltwasagmeDllilllt,. 



goaJ is best served by separatety 
3adering historicaJ data. intensave mom
,g studies. and extensive monitoring 
acts. 

The intensive monitoring group dis
sed how to approach the monitoring 
:;ess. Life history research must be 
current with the monitoring ~
➔ group decided a number of indicator 
;Cles for intensive monitoring, chosen 
,elude as many families as reasonably 
,sible. in a variety of habitats and eco
;tems. and with a range of genetic and 
rphologicaJ variation. 

The Canadian working group will be 
)St active at the provincial levet. with 
gional Coordinators. Details tor each 
Jdy population and site will be commu
:ated to Eastern and Western Coordi
tors and the Coordinator for Canada. 
10 will communicate with the IUCN Task 
;rce. this hierarchical setup should 
1ep Coordinators in touch and allow the 
g1ons to act both individually and in co-
1eration with each other and with com
iraole regional groups in the United 
tates. To lacilitate communication to aJI 
:irt,apants. the CAt::f/ &di fiwJon was 
, osen as the official news medium. 

The complete final report is to be 
ublished in March of 1992 as a Canadian 
/ildlife Service Technical Report. For 
Jrther information contact Christine 
>ishop, Canadian Wildlife Service. Box 
:oso. Burlington. Ontario L7R 4AG. 
~anada. 

CANADIAN WORKING GROUP 

National Co-ordinator - David M. 
Green (McGill University) 

Regional Co-ordinators - Don 
McAlpine (New Brunswick Mu
seum), for Eastern Canada. Stan 
Orchard (Royal B.C. Museum) for 
Western Canada. 

Provincial Co-ordinators (to be con
firmed)-John Gilhen ( Nova Scotia 
Museum), Nova Scotia: Don 
McAlpine, New Brunswick and P .E.I; 
Joel Bonin and Ro_ge~ Bider 
(MacDonald College, McGill Uni
versity), Quebec; Wayne Watler 
and Mika Oldham (Ontario Ministry 
of NaturaJ Resources)-, Ontario; Bill 
Koonz (Manitoba Depar:tment of 
Natural Resources), Manitoba; 
Wayne Roberts (University of 
Alberta), Alberta; Stan Orcnard, 
British Columbia. 

HistoricaJPOl'J}lation Trends-Martyn 
Obbard. Fred Schueller, Wayne 
Weller. Mike Oldham. 

Intensive Monitoring - Mike Berrill, 
Jim Bogart, Ron Brooks. Francis 
Cook. 

Extensive Monitoring-Bin Freedman 

cnvironmsntaJ ContaminanlS-Chris
tine Bishop 

Diseases- Graham Crawshaw r 

Netherlands 
Conference 

Annie Zuiderwiik, Chair of the West
ern European Working Group. repre
sented the DAPTF at the International 
Symposium on the "Impact of Climate 
Change on Ecosystems and Species". 
convened in Amerstoort. The Nethertands 
in December. Experts. invited from differ
ent parts of the wortd. prepared evalua
tions of regionauv important ecosystems. 
Workshop sessions focused on identify
ing key factors affecting selected ecosys
tems. identifying the main responses and 
determining various rates of change. 
Publication of reports from the sympo
sium. expected soon • . are intended to 
provide assessments applicable to is
sues in conservation, species diversity 
and management of ecosystems. 

J 4 __ I h 
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· United Kingdom 

Tim Halliday. chair of the UK Work
ing Group (and a Task Force Director). 
reports that action is being taken to estab
lish liaison and collaborative activities with 
the Western European group. UK sites of 
amphibian populations known to be 
"healthy·· 10-15 years ago are being iden
tified so that they can again be surveyed 
during the coming breeding season. A 
grant proposaJ for OAP related research 
fias been submitted. Halliday is also 
arranging an October/November plan
ning meeting. 

~ •• Australians 
Take Action 

A $47,000 grant from the Austratian 
government was awarded to Michaet J. 
Tyler. a Director of the Task Force. to 
organize a meeting of_ ampt'libian scien
tists and produce an Action Plan for Aus
tralia as a framework for new legislation, 
and for _ developing conservation and 
management goaAs for the next five years. 
To obtain an information base for this 
endeavor. a "Frogwatch" survey is being 
conducted in which 150 conservation or
ganizations are participating in distribu
tion of 600.000 (sic) questionnaires. 

An organizatiorJal workshop con
vened by Tyler met in Canberra. ACT, last 
July. This initial meeting was attended by 
a nudeus of 16 ~ from the 
severaJ States and Territories. The first 
~ofthe~~broad= 
Vl8WS and individuai ~ case _, 
ries, the staaua of distribution maps;_ cur
rent leg· I lmmdht~ofnative ~disa~~m:-.:=.--gen-+-.:,sa, - mmons aga.,...,,IIL~~, 
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the use of museum records. sampling 
strategies, pathologicaJ studies. etc. 

As of the present date. the Action 
Plan has been partly completed. Formal 
estabtishment of the AustraJian Working 
Group and its participating members is 
underway. 

.. Reports from U.S. 

- Working Groups 

CAL/NEVA 
The California/Nevada Working 

Group met for the first time at Point Reyes 
National Seashore on February 4. 1992. 
The group, chaired by Gary Fellers, in
cfudea 14 representatives from the U.S. 
National Park Service. U.S. Forest Ser-
vice, University of Nevada - LasVegas. 
S_t. M~·~ Colrege, University of Califor
nia - OaVl_s. C~lifom,a . Academy of Sci
ences. Unaversrtv of California - Los Ange
les. California Department of Fish and 
Game. and U.S. Fish and Wildlife Service. 

_ Each member of the Working Group 
provided a short summary of tfleir re
search relating to amphibians. Most of 
these reports provided compelling evi
dence for dramatic declines in ampnibian 
populations throug_hout all or part of a 
species' range. Though some of the 
losses resulted from obV10Us factors (e.g., 
habitat loss), numerous cases were noted 
in which dedines occurred with no identi
fi~le reason. There ~ars to be strong 
evidence that acid preapitation is not the 
cause of the declines. though it might be 
acting in concert with other environmentat 
stressors. 

The status of the U.S. National 
Museum of Natural History handbook on 
monitoring protocols was addressed at 
some lenath. · Further diSaJssions cen
tered on the need to gather data that are 
compatible among studies of different 
species and/or habitats. A form designed 
for use by the U.S. Fish and Wildlife 
Service (see report from Rocky Moun
tains Working Group) was examined in 
d~~il with ttie goat of determining the 
minimum data that should be collected as 
part of any amphibian field study. 

Stephen om and Bruce Bury, co
chairs of the Rocky Mountains w~ 
Group, are compuing a database of re
search activity on amDhibians throughout 
the region. The Working Group is being 
organized in two tiers: those with currant 
or recently completed research· or moni
toring programs, and those with more 
general interests regarding conservation 
activities. No formal meeting has yet 
been scheduled: howeYer, the co-chan 
participated in the Cal/Neva meetiligs at 
Point Re California in earty February 
to coor: activities of the contiguala 
regional groups. 

Data forms from their recent ~ 
adion (Burv, R.B. and·P.S. Com. 1991. 
~ Methods tor Amphibia• . in 
~ in the Pacilic Nonhwe,t . U.S. 
Forest-- Service. Pacific Norlhuc 111 Re-·· 



search Station. Gen. Tech. Apt. PNW
GTR-275.) were evaluated during the joint 
meetings for potential application to all 
monitoring procedures. The recom
mended changes will be incorporated in a 
revised form for further review and con
s1derat1on of adoption by other Working 
Groups. 

NORTHEAST 
The first meenng of the Northeast

ern Working Grouo. chaired by Richard 
Wyman. was held at the Pennsylvania 
State University on August 9. 1991. 

FoUowing a brief introduction re
garding the objectives of the DAPTF. the 
group discussion focused upon the re
gional organization and devetopment of 
an action plan. Priorities to be addressed 
include a survey of all active herpetolo
gists in the region: assembty of all avail
able regional data relating to the status of 
amph1b1an populations. identification of 
particular charactenstics of species that 
would make data as to their presence or 
absence environmentally significant. and 
establishing a mechanism tor maintaining 
a long-term momtonng network in the NE 
reaIon . 

- The group Is also initiating a search 
ior thesis and d1ssenations that may con
tain usaote density data. and tor relevant 
records that may have been maintained 
at b1olog1cal field stations. 

Wyman has also generated a ques
tionnaire tor a mail survey as to the status 
of amphibian populations in the region. 
Copies of this form. which may be appli
cable tor use by other Working Groups. 
may be obtained by contacting him ( see 
address and telecommunications num
ber. on page 4). 

'SOUTHEAST 
A network of 40 cooperators in 

Florida. Alabama. Georgia and South 
Carolina will serve as the communication 
resource tor data on SE US amphibians. · 
Lists of currently recognized taxa are 
being generated for a status review by the 
Working Group. Ken Dodd. chair of the 
Working Group. has assumed the presi
dency of the SE section of the ASIH and 
plans to enlarge attention of the herpeto
log1cal community upon the Task Force 
activities. 

Carolyn Sekerak (M.S. student. 
Univ. Florida) is finishing her thesis work 
on the structure of amPttibian temporary 
pond breeding sites. S~e has t~en_ a 
position with the U.S. Fish and W1~l~!3 
Service in Jackson, MS. Her respons1b1h
ties include monitoring the status of am
phibians and preparing federaa listing pro
posals tor the dusky gopher frog and 
other amphibian species: . . 

• A habitat conservation ptan IS being 
.developed for _the Red Hills ScUaf!181lder. 
The P.lan will involve the U.S. Ftsh and 
Wildlife Service. The Alabama Natural 
Heritage Program) is conducting a survey 
of the Sipsey Fork ~aterdog (Necturus 
sp.) in Alabama. . 

Pablo Delis and Henry Mush1nsky 
(Univ. South Florida) are analyzi~ data 
on amphibian popuiation fluctuatiOnS in 
Florida sandhiU habitats baSedon 6 years' 
data. 
· Carlos Camp (Piedmont College) 

reports dedineS in reict ;:,op,.._.. of 

Rana sylvatica and Ambystoma 
macuJatum in northeast Georgia. Wet
land habitat alteration Is suspected as the 
cause. 

Dodd's paper on the biotic diversity 
of am~ibians and reptiles in a Florida 
sandhtlls temporary pond has been ac
cepted in the new journal Biodiversity and 
Conservation. Population declines due to 
drought (best guess) are noted. but long
term effects cannot yet be demonstrated. 

I 
Amphibian 
Bioassay as 

Assessment Tool 
. for Superfund Sites 

The U.S. Department of Defense 
has initiated an interagency agreement 
(IAG} with the Environmental Research 
Laboratory - Corvallis and severat others 
to evaluate test procedures involving the 
effects of several classes of chemicals on 
amphibians. Initial studies will employ the 
Frog Embryos Teratogenesis Assay: 
Xenopus (FETAX). The utility of this test 
in ecological site assessment has been 
demonstrated at some Superfund sites 
using in situ exposures of mature amphib
ian species. Applications of the test pro
cedures may provide information as to 
possible factors involved in declines of 
indigenous amphibian species and the 
use of mature amphibians as bioindicators 
of the health of wetland ecosystems. 

Recent 
Reports of 
Declines 

The Estonian herpetofauna con
sists of ten species of amphibians and five 
species of reptiles. apparently the result 
of post-glacial immigration from south
east (Bufo viridis), south (majority of spe
cies) and south-west (Bufo calamita). 
Ean1er recorded Rana ridibundaand Emys 
orbicularis have become extinct. 

From the perspective of distribution 
and degree of commonness, three groups 
of herptiles can be identified: rare and 
vulnerable species( Trilttrusaistatus. Suto 
calamita. B. virid,s. Pe/abates fuscus. 
Lacerta agilis), less common species with 
sporadic distribution ( Rana arvalis. R. 
lessonae. R. esculenta. Anguis fragilis. 
Natrix natrix), and common. widely dis
tributed sPeci9s ( Triturus vulgaris. Rana 
temporana. Bufo bufo. Lacerta vivipara. 
Vipera berus). 

. The distributions · of Triturus 
cristatus, Rana esculenta (complex), 
Pe/abates fuscus and Lacerta ag_iJisseem 
to be relict in nature; some Estonian 
amphibians represent the northernmost 
distribution limits of the species ( Bula 
caJamita. 8. viridis. Pe/abates fuscus). 
Many local populations of. herptites are 
reported as dedin~ during the past ten 
to twenty ~ars. (Talvi, T. 1991. Amphib
ians and Reptiles of Estonir list. 9!1"-
'raphic relationships and cum,nt snuaion. Abst. 6th On:t. Gen. Mtgi ·,Soc. 

European. Herp~ a. ldapest) _-_ I 
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W.S. Osborne. in a recent status 
report ( in litt.) on tro_g populations in the 
Australian Capital Territory documents 
the dedi~e of. Pseudophryne corroboree 
and P. bibron,. although both species are 
relatively common in other parts of their 
ranges. In contrast. there has been a 
complete disappearance of Litoria aurea 
and L raniformis in the region. while L 
ve"eauxii has become rare. Prolonged 
dry seasons are believed to be a contrib
utang factor: however. the magnitudes of 
decfines are such that other. yet un
known. factors are poss1bty involved. 

In their recent report (Herp. Rev. 
22(4) :125-128. 1991) E. La Marca ano 
~-P.- · Aeint~aler have noted '"drastically 
d1min,shed populations among five spe
cies of AteJopus in the Venezuelan Andes. 
Deforestation and expandi".19 agrofarming 
~ar to be the dominant factors impact
ing upon A. carbonerensis. A. 
mucubajiensis. A. oxyrhynchus. A. 
pinango, and A. soriano,. Flooding has 
scoured the montane streamside vegeta
tion. and a high percentage of road kllls in 
other areas are reported. The extent to 
which collecting may have reduced en
demic Ate/opus Is also discussed. This 
report states ias with many others) that 
climatic change. pollution. as wetl as intro
duced species of plants and fish. are 
potentially significant factors 1n these de
clines and recommends action tor both 
research and conservation. 

~ 

-
RJBBIT 
Croaks 

An eartier newsletter. Ribbit. was 
pioneered in the late 1980's by Bruce Bury 
and Stephen Com to report on the decline 
of amphibian populations in the western 
U.S. Because of administrative constraints 
but a single issue was released (January. 
1989). It will be superseded by FAOGLOG 
beginning with this number. 

.£ Donor Support 

- forDAPTF 

Operations of the DAPTF would not 
be possible without the generous spon
sorship of numerous organizations and 
individuals. -

Major financial contributions have 
been awarded by the lnternationai Union 
for the Conservation of Nalure =· 
Chicago Zoological Society, U.S. -
ment of State (AID program), Center for 
Ana_lysis of Environmental Qhange 
(CAEC). the Jacob Blei>enlu Founda
tion. Inc. and Frog·s Leap Wane,y. 

Support staff. equipment and office 
space have been provided by the CAEC 
(a consortium represented by Batalle
Pacific Northwest Labora1orities.-U.S. 
Forest Service-Pacific Norlhw• • Or
egon State University, and the EPA Envi-
ronmenta l Research Laboratory) at 
ColvaUia,Oregon. 
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It appears complex and intimidatirw, but actually can be compac:wo an a snon Kauoum ua "'"~ .. ,~, .. ..... ... . .... .. .... . .. ... .., . 

lo be circled, and the iemaining variables aie numerical and easy to determine. The data sheet is divided into four sections, divided by double lines. Each section describt:J 
a cohesiw set of variables. In addition the back of the sheet includes a grid i>r a rough sblch of the site and space for additional comments. The map is optional, but the future 
value of the data is enhanced if it i1 111pplied. 

SECl10N l - LOCALITY 11aeu daltl ore 
•11endal. Many onpltlblan 111111tey1 luaw Not 
""1,partl by die INlblllry ,o reloca a«t 
locallon, In 1M ltl110rlcol reconl. SOIM of dal1 
f¥,nnadoll can be cowpleretl In 1M oJflce after 
IMIWW)t 
MTE: U• tbo format DD-MMM-YY (e.g., 

05-APR-92). 
BEGIN nME: Ult tbo time IUl'WSJ of babilll 

for ampblbiau bcpn la 24 hour format. 
F.ND TIME: Ult tho time tho IUrwsJ cndod la 

24 hour format. (Tho lolal time (END 
TIME • BEGIN TIME) should reftoct only 
tho amo• of time apcnt 1CUCbiaa for 
ampbibiana. Tolal time plus number of 
oblaWII may be uacd to UICII relative 
lbUDClacc.) 

OBSIRVERS: Ult names or initial• of all 
peno• lawlwd la acucbm,. 
~ Dacribo tho ~ aeoaraphic 

locatioa of the 1ifo. Uao air dlatanco la t110 
disectiolll (e.1., 5km N and 7.5 km W) ofa 
map laaclmark that lilc&:ly will not c ..... 
(dlltaaco f10m a larp tawn or city la not all 
tbal bclpftal). 

SfATBI U• tho 2-lcea abbreviation. 
mlJNTY: 
MAP NAME: Ult tho name of the U.S.O.S. 

q ...... e or other map used to localD tho 

•ill. 
OWNER: Lall the public land m....- (e.1-, 

loollnlt Nat. Folelt or Rocky Mta NP), or 

name of tho owner If tho •• la oa plMID 
lucl (llltiaa tho owner'• DUDO will mab it 
dear thlt you did not trapaa to 111rw,y the 

•>· 
ELEVATION: Circle tho acalo ulOd; mctcn 

are pa1laued. 
~--.... a:...., S:ICIClloa 
SBC'l10N Dl'SClllfflON: Delcribe tbe 

locadall of.._ .... wldala tho IDCtloa (e.1., 
SB M •NB Y oUB Y) 

vnt JDN8. NOlfflllNG. BASTING: 
Ualwnll 1kauwne MeralDr cootd...._ 
'. 1 

are preferred over longitude and latitude. 
Tbe tnM mnc is lillcd on newer 
topographic maps. If you are using a map 
without the l1IM grid, 1ubstitu" latitude for 
Northifw and longitude for Eutina. 

SECTION 2 - SPECIES IM.TA U11 all 

can. Circle tho question marks if you are 
not CCl1aia, but lllapcd that ftlh are pracat. 

EfflRE SITE SEARCHED?: If no, Hat 
either tho mc:tcn of 1ho~I inc or the area 
(m') of habillll (e.g.. amount of wa 
meadow) searched. 

tlllf'ltlblan ,pede1 ob1erwd. If 1aner make, SECTION 3 - PHYSICAL AND 
ore uae, UII IMffl he~ also. CHEMICAL IM.TA M&ler clam11ry data ~ 

SPECIES: Uao tho 1cientiftc name. dlJ/lcllh IO collect acc•rouly wltlwlll """"•" 

Convenient shorthand is to use a 4-lcn:r plannl,w and qlltlliry eq,llpmenl; these data ~ 
code made up of the ftrst 2 lcaas of the opdonal. ~tllMr data are importanl J>r 
genus and apecies (e.g . • Rana ,yll/Ollca tlerennlnln, the qlltllity of the ob1erwuion, 
YtOuld be RASY). (e.,., IWI.I cin absence of amphibian, d11e to 

ADUL1S/J'(JVUaLES: lndicue pl'CICnccwith ob1erwuion, matle tl,uln, a bliWJrtl1) 
a cboclc, but numbcn seen are more valuable WEATHEJl, WIND: lndicue atmospheric 
data condition& 

CALLING?: Circle Y if frogs are wcalizirw AIR TEMPDlA11JRE: Tab at chest height 
la a breodiJw chorus, of if a breodifw in lbade. The Cd1i111 scale i1 preferred. 
agrcplion or apecia that don't call (e.g., WATD TEMPERATIJRE: Tab I meter 
Bllj, bcwcu) i1 obseawd. from margin and at 2 cm depth, or where 

TADPOLES/LARVAE: Samo a■ for ea musoa are obsc~. 
adulll/Juveailes COWR: This i• a quali1ativc useumcnt of 

EGG MASStS: Same u above. Numbcn of whether tho Mr« clear or wi-coloim from 
ea 111U101 arc apccially valuable dala. If orpnic (bumic) acidL 
pouible_ clacribc the dcvclopmcnlll ataao of 11JRBIDIT¥. This i1 a quaJi1ativc uscument 
egp la tho apace for additional nota on tho of wbcdler the ~ clear or clouded from 
back of the form. suspended particulae mattu. 

METHOD: Circle bow oblCIWliona were 
made: VISUAL/ AURAL ID - apecics 
identified without pidd• it up, either by 
•laht or by rocoanition of the breodiJw call; 
HAND COLLECl'ED - animal Ma picbd 
up and identified in tho ftcld (higher 
conftclcncotbaa visual id); DIP NET/SDNE 
- tho UIUal method of colloction for larwe; 
TRAPPED - minnow-typo trap• are also 
used for larvae; VOUCHER 
COLLECTED? - circle yes or no (wucber 
apecimeu are recommended for fNWJ 1i1D, 

•IJ'ffloll1 V '~"""" ,, IIIICmaln """ for ,.,,_). ladicaa wucber llllUa la 
addldoa ID llllllbod ulOd. 

nSB fltBSl!Nn: If ya. lilt apecla if JOU 

SECTION 4 - HABITAT ~CRlfTION 
1M1~ data are l,rporlanl J>r tlewlopln, 
l,ypothe1e1 IO aplaln CN1nfe1 In ab"""'1nce of 
tlllf'ltlblan,. TIils ucdon needs IO be JUetl 0111 

only once for eacll sire (a recuonable 
onpltlblan 1,uwy lhollltl lncllUle al lecul 2 - J 
wllll IO eadt ,l,e In one u111on). 
ORIGIN: Decide whether the lab i1 a natural 

pologic formation or man-made. Bodicl of 
Mier colupd by a dam arc problematic. 
Ult them u man-made, but add aa 
cxplaaadoa in tho apace for additional noa 
oa tho badc of tho form. 

DRAINAGE: Clrcle whclbcr tho •• bu 
perlllllDeal dralaase, no drainlp, or 

. . ·- - .. ------------ - - -

occuional dralaaae, Dmnnining tho potential for 
occulonal ckaiaaF rcquin:a Juclpmeat. Look for 
clues in tbe topopaphy and vcpatlon. 

~CJUfflON: Decide bow belt to dcacribc the 1i1c. 
If them i1 cwidcnce of pall or present bawa' activi~ 
circle one of these choiccl in addition to your choice. 

LDIGTH, WIDfH: ~rd tho maximum len,th and 
width of lua aad pondL ~r lbaml, record the 
lcaath aad averaae width of tho reacb acarcbod. 

MAXIMUM DEP111: Moat tima. you will not have 
IICCCII to • boat, IO Cllimae depth (deep labs are 
usually not impor111Dt to amphibians). 

STREAM ORDmt: Thia i• aa iadCll of lbam 1i1Je, and 
you will need a topographic map to ddemlinc it. Fant
order 1t1am1 have no tribumica, accond-oidcr 1tream1 

arc formed by tho conftucnco of t1IO t•-order ltn:aml, 

third-order ltn:aml arc ronned by the conftucacc of 
hlG ?'-order 1t1am1, aad so on. 

PRIMARY SUBSl1lATE: Circle the type that coven 
tbe majority of the botlom of tho 1i1D. 

EMERGPJtff VEGETATION: Circle tho perccntaae of 
tho margin of tbe 1i1D with emergent veptlon pracnt, 
and lilt tho dominant apecia. If you are bolanically
diud ... lllpd, lilt the catcpria of tho dominant 
apecicl(e.1., caaail, sodp, ac.). 

NORl'II SHORELINE CIIARACTDS: Dcacribc tho 
north abom of a Im or pond in tain, of lballow Mier 

and emergent vegdlllion. Thia ii lmpo11ant la 
cnluatifw quality of breed~ habilll in some moun1ain 
locationa. 

FORFSr CIARACTERS: Lill tho clolClt dillanco 
bctwDca tho Mier and tho 1unouncll .. rorCll, and lilt 
tho moll common tree apecica. Leavo thClo ftolda 
blank if them la no forest. Dcacribe other 111nouaclq 
babilll types in the aolCI aoction on tho bade of tho 
form. 
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Over the y11n. several infol"lllltive works describilMJ tile preserv1tt011 

of 1apnibi1ns ind repttles hive bffft published. 14ost of these !lave bNft 

intended for relatively 11aited distribution by the instttuttOM or inclt
vidu1ls publishing th•. This fact. coupled with new llllS pertaintlMJ 
to syringes Ind certain drugs used for killing spec1NM. •rr1nts 111 

additional trHtlMtnt of the subject. This article 1s 1n lttapt to c-
bine • cOllll)lete survey of current techniques with • pa,e sin tllat the 

indtvtdual collector c111 conveniently carry in the field. 
In 1n 19e when so uny wtld species 1nd arus of suitable IIM1tat are at 

tha threshold of uteraination. 1t seen 1dviS1ble 1t the outset to include 1 
plea for conservation in this booklet. Current IIIUHIII collecttOIII eo11tatn 
excellent suples of various North ANric111 species of repttl• and 111P11ibt1111 
froa certain areas within their ranges. In these instlllcel, it ts I Meclless 
Wiste to collect incl preserve 1ddtttonal uteri1l wnen tilts wtll not acid 

appreciably to our knowledge of these creatures. I • 110t refen-1119 to 
such collecting as uy be associated with the coapf11"9 of a s,-,ttc 
tuclltng collection by • school or to collection of spec1- ....., ,_. 

• particular aspect of rese.,'dl, but ratller to tJte captuN ... ,,......att• 
of ant•ls siaply to uus a collectton wtltch NY,..,., lie .... ,_. sct•ttffc 

or educat10M1 purposes. There are n....-ous 9-,rapllfc a,..., h1chlllt"' ..,..., 

1n Nortfl Aaertca, tn wtlfdl tile ... 1bfans and re,tfles are ....-1, 11 ... 
Collections fraa these areas can acid Masurably to our ...,._lettal 
knowledge. Persons wtsh1"9 to lHrn of the desfrabfltty of 1,ec1anl -

fraa parttcular areas sllould consult wf~ 11.-petologtsts at .. ,., 

1111tverstttes • .,...,_, zoos. etc. 

I -,Id ltke to u,ress :-J thanks to Woodrw W. lartler, lllllart N. Sllttll, 

111111• E. DuellMn, Jos. T. Collfns, Clarence J. NceoJ, ........ 
lannarone for furntsllf119 helpful •tertal and/or advfce _. ta Pllyllts Slllff.-, 
Judy lllafltal, LeaMe JoMsea, ud 11...- Stt91f111 for _. .. uatst.aace. 
Tiluts are also ....,...._. to Jat• Ytlla for ,...,.r1 .. _. ef tlle •1a.,.. 
tt0Ml Sllf...-t• HCtf•. 



FIELD NOTES 

Soec;mens not acc~n;ed by data identifying the collection locality 

are virtually useless to scientific i nvestigators . The more data available 

for a spec;men, the greater its value in research. Hence, keeping accurate, 

; omplete field notes is nectssary. Many times, data felt to be trivhl at 

the time of collect;on may prove to be quite useful when many observations 

are poo led. Field notes should be wr;tten in watel"l)roof ink ( "Pelikan" brand 

i s preferred by many ) us;ng only one side of each page. Several brands of 

wateroroof ink will "run " i f alcohol is accidentally spilled on the page, 

hence care should be used in selecting ink. A worthwhile technique is to 

carry a s11111l notebook for on-the-spot data taking. Then transfer these 

data into the permanent field notes as soon afterward as possible. 

ihe following is a representative outline of data included in f i eld 

notes ( numbers refer to those in figure 1 a) : 

1. Locality- Do not record locality with reference to business 

estab11s'-tlts. Use towns or mapped roadlMys; deter11ine distance 

from an aut0110bile odollatar (if available), or estimate distance 

carefully fro11 maps. It is not unusual for roads to be rerouted, 

ren1111DeACI or both. It 1s therefore advisable to refer to roads 

i ndicated in a good atlu to which future reference can be made. 
In the U. S., the American HighwlY Atlas (Gousha Co., Chicago) i s 

suitable. If collecting in areas re1110te fr0111 roadways, locate the 

collecting site as accurately u possible from U. s. Geological 

Survey topographic maps. Collectors in foreign countries should 

t ry to obtain accurate, detailed maps of the areas i n which they 

are work;ng . Elevation of the locality should a l so be recorded 

'"nenever poss;ble. 

2. Date- A 1 ways write out the name of the month, or indicate month by 

a Roman numeral; 6-10-71 could refer either to June 10th or October 6th. 

3. Name(s) of all collector(s) present. 

4 . Ti me of collecting . 

5. Afr t..,_rature and other appro,riata weather notes- It is often 

useful to note existing cloud cover and misture conditions, as 

well u general weather conditions preceding the collection. 

6. Species- List 111 species collected plus the nlalber collected of 

each, followd by species which NY be observed but not collected. 

Accurate color notes are a worthwhile inclusion, especially when 

collecting in regions having I paorly known herpetofauna. It is 

also worthwhile to take accurlta color notes when an atypically 
colored individual of a well-known species is encountered. 

7. Htcrohab;tat of species collected and any significant behav;or 

(courtship, defensive display, etc.) observed. 

8. Field nUlllber- It 1s useful to carry a series of mnbered field tags 

on collecting trips . These should be printed on heavy JNper in 

per111nent ink. Satisfactory tags can also be Ncla with one of 

the comercially available label Nkan that i111print plastic 

tape. ThrNd can be sawi througn the nWlilerad tags. but the 

backing on the tape should not be ramffd. Avoid using colored 

thread. or thread made froa synthetics such as nylon, which NY 

be destroyed by prtsarvathas. White, cotton carpet thread 1s 

suitable for tagging. After thruding the tag, tie I s•ll knot 

in the string as shown in figuN lb. Each spacian should be 

assigned its own nllllber, which grMtly si1111lifias the task of 

keeping spaciaans and localities associated. Tastes. stoaach 

contents, photos. tape recordings, ate. are assigned the saa 

nllllber to increase efficiency in future analyses. Field tags 

should be securely tied (wittl I square knot) to spaciaans as 

illustrated in Platas 1 and 2. Lizards possessing feaoral pores 

should be tagged by knott1nt the string below the knee; ttlis 

avoids cower1nt the porn witll str1nt• Tags in the field series 

should be nCllbered in.,....tly froa the catalog series discussed 

tn I later section. 
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Of the above dati, nWlilen 1 (locality), 2 (data), 3 (naa(s) of 

collector(s), •nd 8 (field nUlllber) rei,resent the •ini- data lllllidl should 

be recorded. If speciinens are donated to an institution, the field nous 

should be donated with thea. Do not include field notes in the s- container 

used to hold speciinens. 

KILLiflG QE SPECIMENS 

It 1s essential that live herpetological speciaans be killed in such 1 

manner as to lnve the -,scles in a relued state. Following ttl1s, they can 

be fixed, or hardened, in standardized positions which enables reuarchars to 

exuine thea conveniently and most accurately (refer to Platas 1 and 2). Plany 

books recc.aend that reptiles be killed by hypoder111ic injection of aqueous 

sodi111 pentobartlital (Nelllbutal) into the heart. This technique 1s inclNd 

excellent, but the reader should be aware that Nefflbutal 1s not a generally 

available drug. its possauion being closely regulated by the FedaNll Bureau 

of Narcotics and Dangerous Drugs. It 1s possible for qualified penons to 

obtain I pennit to purchase Nellbutal, but the application procaduN 1s bast 

begun several 1110nths in advance of anticipated need. For additiOMl details 

concerning the parwit, the reader 1s urged to consult repratNUt1¥fl of Ule 

abov.-.entioned Bureau at Ule Federal centan in mst large cities. State 

and local regulations should also be checked. C~rctal llallMltal ts sold at 

a conc111tration of SO 119/cc. The for11 of Nellbutal sold IS a S1"41Y al11er 

should be avoided. C~rcjal NamuUl •Y be used directly fo,r l1rger 

spaciaens (over S pounds body weight), and diluted 1 :5 w1tll WIUI' for saaller 

reptiles; for vary saall speciat11S sudl as !rl!!!!!!2!. or saall ~ it ts 
possible to dilute to 1:10 ind retain effectiveness. Naautal diluted 1:10 can 

also be used on larger speciaens, but death will be del1yed. OM cc (USad 

cmaarci1l strength) injected into tlla hffrt ts 9aner11ly suff1c1111t to qutclcly 

kill an ant•l of the bulk (vol.-) of 1 3 foot tiar rlttlesMU (~ 

!l!!!:!:.!!!!!!· Position of the llelrt in snakes an oftaft be JudlN -, closely 

W1tclli119 tile ftlltNl plates • tile antarior 1/3 of tile boll, ta ..uct llelrtllelt. 
InJact1oa .,.,_..,. tnto ttle anterior 1/3 of Ule bOdJ cawtty 11 allO effective, 

but dNta is not IS rapid IS froa llelrt injection. Other re,t11n can be 

killed by injection into the heart region. Do not attaPt to inject spactaans 

which are so 5111111 ,,. thin as to be heavily daaagad by the needles at hind. 



A number of other effective killing means are available. Turtles may be 

: nlorofonlll!d if care is taken not to allow thl!III to stiffen. Confining the 

:urtle with a chlorofonn moistened rag or cotton wad in a closed container for 

i S-30 minutes (Cook, 1965) should suffice. The use of chloroform on other 

·tiles is definitely not reconmended, as severe contortion usually results. 

;hloroethylene or ether may be substituted for chlorofonn with good results, 

and can be used on most reptiles. Most specimens can be killed by confinement 

with either trichloroethylene or ether for 5 minutes beyond the time the animal 

l oses the ability to right itself when turned over. These liquids are availablE 

co the public from either biological supply houses or certain drugstores. Their 

use may be superior to Nembutal when working with small, fragile animals like 

some tropical geckos. Caution should be observed with ether, as it is highly 

fla111111ble and can, under certain storage conditions, explode. Read labels 

ca refully. 

All amphibians and a number of smaller reptiles (!!._.g_. smal 1, tropical 

geckos) are easily killed by inmersing thm in a solution of Chloretone 

(hydrous chlorobutanol ). A stock supply is cona>nly prepared as a saturated 

solution of Chloretone in 951 ethanol. This stock solution may be conveniently 

carried in a small vial; 2 cc of it added to a pint of water is effective. 

The solution should be kept tightly covered when not in use, and can be used 

aver and over; its strength will diminish with use. 

Various other means are suitable for killing reptiles and amphibians. 

Securing the animal(s) in a cloth sack and f11111ersing the sack in wann (ll0°-

1200F; 43-47°C) water is effective, but specimens should be removed shortly 

after death. Specimens may also be inwnersed in alcohol (15-251 for amphibians; 

:0-60i far rept i 1 es). Though the method is not recomnended. bags containing 

rept1l es may also be left exposeo to direct sunlight until death from 

overneating occurs. Great care must be used however, as dehydration and 

1ccompany1ng contortion can happen quickly; ampnibians should never be ki I led 

i n tnis way. Both procaine hydrochloride (Livezey, 1958) and succinylcholine 

chl oride (Anectine) (Lambert, 1967) have been used effectively as killing 

agents; however, their availability is usually restricted like that of Nembutal. 

to formalin. Also, formalin hu a tendency to cause swelling of 

several types of tissue, rendering them unsuitable for some histologi

ca 1 purposes. 

2) FAA (formalin-alcohol-acetic acid)- Prepared by mixing 10 parts 

commercial formalin, SO parts of 951 alcohol (ethyl or isopropyl), 40 

parts water and 2 parts glacial acetic acid. FAA penetrates tissue far 

better than farma 1 in a 1 one, and has 1 ess tendency to cause ce 11 dis tort ion. 

The rapid tissue penetration can also be an aid to preserving valuable 

specir.1ens found dead and, perhaps, part ii lly decOffll)Osed. The primary 

disadvantages of FAA are: the need to mix several components; and, the 

necessary alcohol and acetic acid may not be available in certain 

localities. FAA is not available in powder form, but can be premixed 

without the water to reduce vol.- in transport; water may be added 

later. If FAA is to be used extensively in hot regions, it is reconmended 

that the acetic acid be added just prior to actual use, as it quickly 

evaporates fr0111 the solution; containers may be cooled by wrapping 

thetn in wet rags and shading th• to retard evaporation of acetic 

acid. 

3) Alcohol- If neither fonnalin nor FM are available, alcohol may be 

used as a fixative. Cook (1965) recOINflds ethanol (951 for reptiles; 

701 for a111phibi1ns) or iso,ro,anol to fh in the absence of other 

solutions. but the latter is not desirable. 

4) Special- A large nUllber of other fixatives exist, each being useful 

for different types of tissues. and studies. Bouin's solution (75 

parts saturated aqueous picric acid, 25 parts c.,_.rcial foraalin, 

s parts glacial acetic acid) is especially useful for field pnserv1t1on 

of testes to be used in speratogennis studias. Testes •1 be placed 

in vials of Bouin's and ufely kept there for long periods of t1• 

without distortion of cells; the reainder of the spec1- •Y be fixed 

with FM or foralin. For a C1111Plete discussion of special f1xattves. 

the reader is referred to &uyer ( 1961) and s i.t lar texts. 

~ecent drug laws have greatly increased the difficulty of obUining syringes 

for preserv1ng purposes. State laws may also vary in the regulation of the 

above-mentioned chetnicals. It is often possible to obtain necesury supplies 

througn institutions, particularly in return for depositing desired specimens. 

The purpose of fixation is to preserve the actual morphological sute and 

color of the specimen, and to prepare the tissues far microscopic euaination. 
Hence, the fixative should kill tissue quickly; penetrate it unifol"llly and rapidly; 

prevent postmortem decomposition; not distort the tissue; and should prepare the 

tissue for stafoing. No single fixative will do all of these things. so various 
compromises must be made. 

The 110st widely accepted and suitable general fixatives for field use are: 

1) Formalin ("Fonnol" or "Fonnalina" in Spanish; "das Foraaldellyll• 1n 

GerNn)- Sold coaarcially as a solution of approxiNtely 40 percant 

fon111ldehyde gas in water, formalin 1s the mst widely used field 

fixative. For purposes of dilution, coanrcial form11n 1s usually 

considered as 1001, and can be used in 101 strength (1 part foraa11n: 

9 parts water) for fixation. Fonnalin may be buffered (wlltdl helps to 

reduce discoloration of specimens) by mixing 1 tablespoon of baking 

soda or borax wf th each pint of l 01 forma 1 in. Generally so Id 11 1 

liquid (often in drugstores), ft 1s also available as I solid pol,-r 

(parafonnAldehyde), which 1s convenient for saving weight and space in 

transport. Huheey (1963) rec011111ends sealing 16 graas of parafol"llllde· 
hyde and 4 grams of anhydrous sodium carbonate in packets for field 

transport; 1 packet added to 400 ml (about 1/2 quart) of •tar •kes 1 

101 solution of buffered formalin. Premixed, buffered parafol"llllde• 
hyde powder is available from Carolina Biological Supply House. 
Paraformaldehyde alone can be obtained fr0111 Eastman Organic Chellicals, 

Rochester, New York. Formalin, while an excellent general ftxative. 

is highly irritating to the user's skin and (as I vapor) to aucous 

llletllbranes. It is not unc0111110n for users to develop stl'Oll9 allergies 
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5) Miscellaneous- If a valuable soecimen 1111st bt saved and no otller solutions 

are available, a nlllllber of energency meuures are possible. The speciaen 
may be frozen or packed 1n strong brine until preservative can be obtained. 

Liquor is generally not I suitable source of alcohol, as 11,, proof liquor 

is only 551 ethanol. However, strong tequila (about 160 proof) aay be 
useful; rubbing alcohol can also be used. These, however., are only 

desperation measures and it is usually 1111>re beneficial to get the specia111 
into I proper fixative (hospitals, local schools, etc. art SU9felted as 
possible sources). 

It is always preferable to introduce fixative into the body cavity. as 

speci•ns (particularly reptiles and larger lllll)hibfans) can decOlllpOle internally 

if siinply placed in fixative. Enough fixative should be injected to !!!!• 
but not distand, the 1niNl. Care should also be taken not to d-.e the 
faDra 1 pores of 1111ny Ji zards by puncturing th81 with the needle. The neck 

of turtles should be CClllll)letely extended and the aouth held ONII wttll wac1. cork. 

or tightly wadded paper prior to fixation. Excellent neck extaMi• can be 

obU i ned by hook 1 ng the dead turt 1 e 's upper jaw over a na i1 or broil• brlftCII and 
letting the aniNI 's hanging weight pull the neck out straight prtor to 1njactt119 

1t. The upper jaw can also be hooked over I paper c11p placed ower tlle edge of 

the fhi119 tray. and the neck then drawn out. One ll•ipenis of •le ltzards and 

snakes should be partially everted with thue prnsure Oft the bue •f tlle tatl. 
follOIMd by inJectton to c-.,letely avert it as indicated on the f,-t cover. 
The haipen1s should not be peraitted to r_.in i11CC111Pletely tfff'tNJ tll,_d 

•Y be ttN around the base of the fully 1verted h•tpents to 11e1, retat• fluid 

wtthtn it. It is also 1n acceptable practice to evert the hat,-11 ltJ 
injection of fixative alone. Typical sitas for injection of presenat1ft 

are starred tn Plate z. Tails of lizards and snakes shoUld be slit l1119t11wtse. 
being very careful not to break the tatl off; sharp ins~tt are• "aust.• 
Large ..... u of ftxathe can be conventently handled 1n the tnjectt• •11111ram 
dest9Md by J1cks011 (1971). 1lthou911 the author has never felt at• d111dvU• 

tate 1111111 1,,..... s,rintn, If no 1njecttOII apparatus 11 1vat1a1e. tlie s,ect

..,. ,._Id be deettly slit 111 seweral places v•trally and pllClf llell,-., 111 

fhattve. Spread the sides of the s11U to adllit fixative aore eutly. Avoid 

cutt1119 tlle 1111I plates of snakes and ltzards and fanl Poret of lture. 
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Once the ani111l 1s injected or s11t, 1t is mst conveniently fixed by 
:i lacing it (after proper positioning) betwln pieces of wh1te paper t011111ng 

T10htenld lfbera11y with fixative. Th1s can be done in shallow, covered plastic 
, ,. rustproof metll pans. Surgical instnaant pans with sliding 11etal covers are 

, handy for this. Avoid colored towels, as the colors dissolve in the fixative 

4 stain the sped1111n. 

Preferred positions for fixing and sites for f1e1d tag attac'-nt are 

: 11 ustrated in Plates I and 2. Amphisbaenids and caecil 1ans should be fixed in 

~he same position as snakes; it is useful to fix these with the mouth open, as 

~his greatly facilitates ex1111ination of oral characters later on. Lizards with 

long tails should be fixed with the tails bent as shown. Frogs and toads may be 

;,ositioned with the sole of the foot down (Duellman, 1962). However, because 

t his position obscures many hind lfmb and anal characters, others feel that 

anurans are best fixed with the hind limbs in the position shown in Plate le. 

Toes and fingers should always be straight and spread apart. Sma 11 amphibians 

need not be injected or slit prior to positioning, as the fixative will penetrate 

to the body cavity quite easny. Small Ull)hib1ans and lizards may have the field 

tag tied around the body just anterior to the pelvic region. 

Amphibian eggs and larvae are best fixed and stored by dropping the111 directly 

into jars of 101 formalin; preserve entire egg clutches whenever possible. Many 

amphibians attach their eggs to leaves, twigs, etc. Whenever it ts practice I, 

these items should be preserved with the eggs .!!!.!ll!l, as the latter are often 

severely damged by attempts to disengage thea. Change the fonnalin on eggs and 

larvae after about 12 hours. Reptile eggs should be measured (length and width, 

i n millimeters), then injected. 

All specimens should be allowed to remain in fixative for 24 hours . 

~ Large Specimens (too large to be conveniently stored entire in l i quid) 

l. Snakes- Obtain the snout to vent and tail lengths (in 11111) . Then skin 

by making a long ventral incision to the side of the mid-line; l eave 

the head and tai 1 attached to the skin, severing these fl"Oftl the carcass 

(avoid cutting the anal plate), and then inject head and tail (evert 

hemipenis if male) with fixative. With boids, sever the hind part just 
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Plate 2. Reptiles 
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Plate 1. Amphibia• 
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ahead of the bony, vestigial pelvic elements. The skill •Y IIOW be 

preserved by covering the flesh side with clotll or absortllllt paper, 

rolling loosely and i11111ersing in fixative, or by ruoot119 witll borax or 

arsenical soap, rolling and drying. In this latter tnsta11C1, tt ts 
best to preserve the head and tail separately in ltqutd. If the 

specimen is a male, a testis should 1lso be preserved. Reproductive 

condition of females should be noted (_!_ ·!·· nUlllber of ova pres111t, 

s ize of the largest ovum, etc.) . Embryos, especially those of poorly 

known species should be preserved in liquid; it is prefernble to do 

this by preserving the entire oviduct rather tllan by NmYi119 -..,Os . 

2. Turtles- Avoid cutting the shell. It 1s preferable to cut the heed, 

neck and forelegs out as one unit, the hind legs and tail as I second 

unit and preserve these in liquid. The sta11cll and "1tf"Oducthe organs 

should also be preserved In liquid . Carefully clean out and dry the 

she 11. 

3. Crocod11ians- Measure and skin the speciaen as for snakes, eacept tlllt 

the tails should be skinned as well. Feet •Y be left attached (tftject 

with fixative), instead of skinned out. Rub the sktn w1tll borax or 
arsenical soap and dry. 

Once they have been pro,erly fixed, mst llerpetological spect- ay 

t011ftlliet1tly be transPorted by wrapping thea loouly 111 cllNsec_lotll or wlltte 

paper to.1 wtlicll llas been liberally mistened witll 1lcollol (70l et11Mo1 or 40I 
hGpr"Otlanol), or the fhattve, theft sHltng thea i11 bla pl11ttc batl (OM lritllt11 

the otllera_ individually closed by twisting the Ind 111d mttt111 or MClll'tllf 

•itll a rubber band). Seweral saall spec:iaens •Y be......,.. ta • 11 .. 11 1-.t11 
of clleeseclotll by l1yi119 the clotll out flat, spaci111 tlll .,.1_ ._ tlle 

1-,tlt of it, foldt119 the sides over the 111i•l1 1M rollt .. tlle c1otll 10II01J, 

liko. ,,... 

Thlls packed. tlll spec:1-• occupy ■int- space 1M •1tllt, 1IIIIIOl"tUt factors 

..._ they a,st be transported 1111 dtstlllel or •ti•. Spoctaaa will ,-1a ta 
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, ndition for several weeks. so long u the !Ngs are well sealed to reurd 

e ind evaporation. Cotton ;n sheet fol"II MY be substituted for cheesecloth, 

bulkier 1nd MY 1dhere to the scales of SON rough-suled species of lizards, 
-11en it is moist. 

s being shipped (parcel post is a convenient means) should be carefully 

eo ,..,o clearly mnked "PRESERVED SCIENTIFIC SPECll1£NS." Packages often are 

.: to much "wear and tear, " so, effort in preptration pays off! Paint cans 
·yi ng sizes make leakproof, sturdy mailing conuiners. Plastic bags containing 

ens may be simply placed in the can and extra space filled with wadded rags 

er . Bags with heavy specimens should never be placed on top of lighter ones. 

! ddress labels should be typed or written with permanent ink. Place one 

-se in the can with the specimens, tape a second to the side of the can. 

~he third label to the paper used to wrap the parcel. 

!int cans are not too costly, and a source of supply can generally be found 

·suiting local paint stores. Watching auction notices s0111etimes turns up a 

store that is going out of business and 111y have cans. Ren>ve handles from 

;efore use. In lieu of cans, speci1111ns NY be packed in any durable conUiner. 

postal regulations for size and weight restrictions before packing extretnely 

or unwieldy parcels. Specimens such as large turtle shells or the skins of 

crocodilians may have to be sent via freight, and again, secure packing is 

: . Shipment of all crocodilian specimens is subject to stringent regulation, 

1y of these species are endangered ani1111ls. Collectors planning to take 

should carefully check customs regulations for import restrictions as well 

~eking capture laws in countries where the ani111ls occur. Proper arrangements 

"ten be made through the institution where one proposes to deposit the specimens. 

;enerally, specimens should never be sent in glass containers. Obvious 

:i ons to th i s are ampnibian eggs (and sometimes, l arvae ) and very fragile 

·ens. These should be placed i n the smallest containers needed to hold the 

"ens plus fluid to maintain them; fluid should fill the containers, which 

, e heavily padoed with cardboard or cotton. If r i gid plast ic tubing of 

:i ent diameter i s available, break resistant containers may be fashioned 

i t by cutting an appropriate length, stoppering one end, enclosing specimens 

luid, then sealing the other end. The tube may be wrapped lengthwise with 

· ing spec imens internationally should check local 1111il regulations on 

:el size, weight and any special packing provisions . The shipper may 1lso 

·equired to affix various postal and custOIIIS "declaration tags " to parcels. 

;e tags vary with parcel destinition and are generally provided by the 

:a 1 service . 

'/ery 1 arge or heavy packages wil 1 have to be sent via freight (air, 

·n , snip). The sender will be required to complete a "waybill" (avail

~ from the carrier) listing, among other things, the nature and value of 

contents. To avoid excess charges, package and waybill should be marked 
. Col!fflercial Value ." Postal services i n all countries have the legal right 
:nspect all packages . Intens i ve efforts to curtail the traffic of narco-

s and other restricted drugs has led to the extensive exercising of this 

nt, and the fact that several persons have attempted to smuggle drugs with

; pec imen containers has not aided the situation. Inspectors often open 

.st ic bags of specimens, and may be unaware of the need to reseal them. 

s causes loss of fluid and dehydration and pro!Nble loss of the specimens . 

1s therefore advisable to include two copies of the following statement with 

, parcel (one pasted on the outside and one sealed within) : 

:PECTION OFFICER : This package conUins dead, preserved a1111hibi1ns and/or 

1tiles packed in plastic bags. As the speciaens have great scientific 

·ue and will be ruined if not kept 1110ist in their preservative, i t i s 

2!!!!1!!. that the bags be tightly resealed after inspection to avoid 

1poration or leakage of preservative . Thank you. 

SPECTOR POSTAL: Este paquete contiene eJ111Plares cit anfibios y/o rept1les 

~rtos, preservados y ...,.cados en bolsas plasticas. Puesto que los 

~mplares son de valor cientifico y se arruinan si no pel"Nnecen en su 

'.lu i •servativo, !!. sup11ca que, despues de abrir las bolsas para 

Sill .rlas, las cierre hel"lllticaante pAra evitar que el liquido se 

.apore o st derram. Gracias . 

: AUTORIDAIIES ALSANll[&ARJAS: Este voliae conta anftbtos e re,teis mrtos, 

nservadOs • sacos plasticos. Com o conteudO t• valo:- cientiftco e se 

; tragara se nao for •nt1do huaido no preserntivo, pedHe que apos abrir 

, sacos para inspecao os •sas sejaa fi,-ite fechldos para Hitar 

,aporacao ou derra .... to do 1 iquido. Obrigado. 

--- - -------------
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wire to secure the stoppers. Plastic vials are available fr,,- soae biological 
supply houses; larger drugstores may also furnish the na111es of suppliers of these. 

Be sure to only use vials which can be securely closed (screw-on or snap-on lid). 
Again, pay special attention to wraoping such containers. 

INTERNATIONAL SHIPMENTS 

Collectors should be aware of prooer methods for shipping specimens 
i nternationally. Donation of all or part of a collection to institution$ 
outside one ' s own country serves to: 

1. make synoptic heroetofaunal collections of different areas 
available to as many resurchers as possible, 

2. prevent the loss (through war, neglect, earthquakes and 
other damage) of valuable collections deposited entirely 

in a single institution, and 

3. place the herpetologist in contact with colleagues in foreign 

institutions; this frequently leads to a most beneficial ex

change of ideas and data, thus advancing herpetology as a 
field of study. 

The private hoarding of specimens by any person is a waste of valuable 

biological data, and can lead to overcollecting <i•!.·•-resurchers Ny 

gather specimens from areas already represented, though inacceuible, in 

private collections). It is with the above points in mind, anG the hope 

that more collectors will dec i de to enter i nto donation, exchange or loan 

relationships with fore ign i nstitutions, that the following guidelines are 
presented. 

The methods of packing described in the preceding section are adequate 
for international shipment. Generally, mail is the most convenient 11e1ns of 

sending packages which are not too huvy or bulky. Parcels sent via surface 
("ordinary" ) mail should have extra preservative added to the speciaen ugs, 
as they may take as long as 4 months to reach their destination. Persons 
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Biologists should also be aware that the international slliuaent of 

speci1111ns (alive or preserved) is being ever more closely rec.iulated for con-

servation reasons. Shi11111nts of preserved aniaa Is sent to the USA .,st be 

accompanied by a list bearing the nllftber and scientific n11111 of all speci

me11s included. The importer (in the USA) 1111st obtain a special pe,.it fro■ 

the Bureau of Sport Fisheries and Wildlife (Dept. of the Interior) in order 
to rece ive foreign shiClllllflts of preserved or live speci111eM. 

Live shipments are additionally regulated by the Dept. of Agriculture 

and the Public Health Service. In 111 cases, endangered species are covered 
by regulations septrate froni species not currently considered endlngered . 
You are urged to carefully investigate !ll l!!l!l aspects!!!. i nternational 

~ before preparing~ send animals. 

STORAGE AND LABELLING 

This section is not intended to be a complete guide to curatorial ttdlnique. 
Rather, it is meant to serve es a set of capsule directions for those wishing to 

start a preserved herpetological collection. A detailed discussion of curatorial 
technique Ny be found in Slevin (1927). 

Preserved collecttons are best Nintained in alcohol. Suttable alcotlol 

generally costs about the s ... (per gallon) as forMlclehyde, and alcohol-stored 

speci•ns are far easier to wortc with. Fol"Mldellydt also teftds to corrode •tal 

lids and containers. 1'ost collectors will be deterred fro■ using ethanol by the 

htgh tax imposed upon its sales. IsopropAnol is far chNper, and ts 111ttrely 

satisfactory for storage of speciaens. flltthanol should never be used. Concet1tratt 

of SOI ts suitable for re,t11es, while 401 fs better for aapll1b1aM. Botll etllanol 

and fsopro,anol are generally sold at 951 conc111tratt011; 526 ■1 of tilts plus 

474 ■1 of water Nkt one liter of SOI co11Ctt1tr1t1on (421 ■1 alcohol + 479 ■1 

1111ter for 401). Spect■tflS being tr111sferrtd fro■ forMltll or FM ftuttoa to 

alcohol .,It fint be soaked 111 water for 41 lloun. Fa1h1re to soak Ula 

SPIC1■ttl oft111 results in tts betng severely _,.,...ttd by the alcollol. Properly 

fhed Sl)ICiatM will not ~ ha,-d by this Ntllod. If Mter111 1s clts1red for 

use 1n 111sto109ical won, selected pieces of tissue should r-■ 111 tn lOI alcotiol 



' or 24 hours. then 24 hours of SOS alcohol before going to final storage (omit 

: he water soak). Do not pack soecimens tightly in the jar. Snakes fixed in 

:he oosition illustrated earlier will readily coil in jars for storage. 

each soedmen retained in the collection should be assigned a catalog 

(in addition to the aforementioned "field nllliler"). Amphibian eggs 

-in .. ,arvae and reptile eggs may be cataloged with a single tag designating 

Jne clutch or lot. This number should be entered in a pennanent catalog (using 

..,aterproof ink), along with the species naaie, date of capture/preservation, sex, 

locality, ecological notes and name of collector. Tags may be tied in the same 

~egion as the field tag. Collector ' s field number should also be entered . As 

1 cross-reference, it is useful to maintain a card file (by taxon0111ic family) 

i n which a single card is used for eacn species. On this card may be entered 

numbers from the catalog that aoply to these species. 

I t is convenient to place a label bNring species na•, catalog m.mbers 

and locality data with each container. These should be written in permanent 

i nk on heavy, durable paper. That produced by Byron-ileston Mills under the 

name "Linen Record Ledger" , lOOS cotton and linen fiber, 36 lb . and Dennison 

Paper Company's product "Resistall Index Bristol", lOOS rag, 110 lb . wt. are 

both excellent and are available through printing shops. The label may either 

be placed within transparent containers, or attached to the outside of opaque 

ones with masking tape. If moderate cost can be withstood, external labels 

can be placed within tie-on, plastic label-holders. A typical muse1a label 

i s shown in Fi gure 2. 

Specimen jars should be stored in cool places to help retard evaporation 

of preservative, and should never be exoosed to sunlight, as specimen colors 

dre rapidly faded by such exposure. Placing a piece of Parafilm sheet (availab le 

fr om Caro l ina Biological Supply House, Burlington, North Carol i na ) over j ar 

:nouths before screwing on the cao wi 11 also reduce evaporation . Containers 

should be cnecked periodically and fluid level maintained. Well preserved 

and cared for collections make v1luable teaching ind research tools . 
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Powdered lonol should not be used, as it is difficult to prep1re a stable 

solution of it in preservative . lonol is sold by the Shell Oil Co11P1ny 

(Chenic1Js Division). 

While the two chenical methods discussed above have not been widely used 

with herpetologie1l m1terhl, their success on a limited sule coupled with 

the va lue of accurate color preservation suggests that they should be 1110re 

thorough Jy i nves ti gated . 
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COLOR PRESERVATION 

While preserving the morphological state of herpetological specimns has 

never presented any severe hurdles to collectors, preservation of color is 

quite 1nother matter . All currently used, popular preserving fluids are alcoholic 

and/or acidic to some degree. Therefore, it usually 1s not too long before 110st 

pigments are dissolved by such fluids and extracted from the spec1Nns. Allph1bians 

sef!III particularly vulnerable in this regard, though the effect on rei,t11es is 

noticeable. 

Previously, the only acceptable method of retaining amphibian skin color 

was that described in Cook (1965). Basically, this consists of skinni119 the 

specimen, confining all cuts to the ventral surfaces of body 1nd H•s. The 

skin is then flo1ted flesh-side up in a pan of water and re111ini119 pert1cles 

of tissue are rl!IIIOved. The skin next is flo1ted flesh-side down and spread out 

in I second pin. A wet piece of cardboard may then be brought up benNth the 

skin, which 1s rubbed lightly to flatten it and remove trapped air. The 

cardboard-skin preperation may be dried on blotting paper until 110ist, then 

placed between layers of blotting piper 1nd thoroughly dried with heavy weights 
(such as books) on top of it; it may 1lso be placed in I plant press. Ret,t11es 

may be sim1l1rily prepared. In all cues, the carcass should be preserved in 

fluid and tagged with the same number as the skin. Skins thus prepared should 

be stored in the dark ind not exposed to prolonged light. 

The 1bove technique, while useful, 1s tedious. Windsor (1971) has described 

a technique for using SOS saturated, aqueous 1111110nium sulfate solution as a 

preservative of frogs. As the compound is an aqueous, neutral salt, no piCJNnt 

WIS dissolved and n1tur1l color WIS still evident in the speci•ns 6 110nths after 

preparation . Total fix i ng time should be at least 36 hours. 

Specimens may be stored in buffered fonnaHn (lOS) or isooropenol (40S) to 

which liquid lonol-40 R hlS been added (White and Peters, 1969). Storage should 

be in dark places which are not subjected to hNt much above 7a°F. The 

fonn1lin/Ionol method hlS been successfully used with herpetological aater1a1 

by Mr. Woodrow B1rber, B1oloqy Oepartllent, University of Kentucky at Morel!Nd, 

and by Or. George lannarone, Chicago Acaday of Sciences (persOMI coaunication). 
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~cid, acetic (see FAA) 
picric (see Bouin's solution) 

.\lcohol, ethyl, 6,8,13 
isopropyl, 8, 13, 17, 19 
methyl, 17 =~~: ~~T~~tA~~as, 2 

,\fflphibians, 6 ,8 ,9, lo. 17, 18, pl. 
~hfsbienids, l 0 

INDEX 

Mectine (see succinylcholine chloride) 
aouin's solution, 8 
3rine, 9 
3yron-Weston Mills, 18 
~aeci Ii ans. l 0 
: arolina Biological Supply House, 7, 18 
:a ta I og tags, 4, 18 
Ch 1 ore tone \ see hydrous ch 1 orobutano 1 l 
:hlorofonn, 6 
Crocodilians, 13 
Cust0111s 

declaration, 16 
~nn i son Paper Co .• 18 
Eastman Organic Chemicals Co., 7 
Eggs, l O, 13, 14 
Emoryos, 13 
Ether, 6 
FAA (formalin-alcohol-acetic acid), 

8,17 
· notes, 2,3,4, fig. la 

1gs, 4,10,18, fig. lb 
in, 7,8,17,19 

buffered, 7, 19 
( das ) F onna l dehyde ( see F onna li n ) 
Fon1111ldehyde (see Formalin) 
Fon1111lina (see Formalin) 
Fonnol (see Formalin) 
Gouslla Co .• 2 
Hardening (see Specimens, fixing) 
Hetnipenis, eversion of, 9,10, cover 

Hydrous chlorobuUnol, 6 
Injection, appuatus. 9 

site (killing), 5 
site (fixing), 9,10,13, pl. II 

Ink, w.tel"l)roof, 2,14 
"Ionol-40", 19 
Labels, 14,16,18, Fig . 2 
Laws, 1,5,6,7, 14,16, 17 
Liquor, 8 
Lizards, 4,6,9,10,14, plate II 
Narcotics (regulation of), 5 
NetnbuUI (see sodiUIII pentobarbitol) 
Parafon1111 Jd1hyde, 7 
Procaine hydroch I ori de. 6 
She 11 Oil Co. , 20 
Snakes, 5 , l 2, pl . I I 
Sodium carbonate, 7 

pentobarbitol, 5 
Specimens, 

color of, 4, 19, 20 
daU accompanying, 2-5, fig. la-b 
donation of, 5,6,14,15 
fhi ng of, 7 -13, p 1. I I. cover 
killing of, 5,6 
packing, 13,14 
positioning (see fixing) 
shipping, 13-17 
storage and labelling, 17-18, Fig. 2 
very large, 10,13 

Succinylcholine chloride, 
Tequila, 8 
Testes, 3,8,13 
Trichloroethylene, 6 
Turtles, 5,9,13, pl. II 
U.S. Geological Survey, 2 

Bureau of Sport Fisheries and 
Wildlife, 17 

Department of Agriculture, 17 
Public Health Service, 17 
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Coordinator's 
Column 

The DA'PTF has been established 
by the International Union for the Conser
vation of Nature ( IUCN), Speaes Survival 
Commission ( SSC) to organize a global 
monitoring program for ( 1 ) det~rmining 
the status of amphibian populat10ns (2) 
assessing the implications of ai:,y dechnes 
(3) studying potential ~usa~e factors . 
and ( 4) making appropnate polacy_ r~m
mendations based upon these !•~•ngs. 
The Coordinating Council. administered 
by the Coordinator. ind~des researchers. 
liaison officers of sOCteties and agencaes 
as well as other interested part,es. all of 
whom serve as communicators. 

As of the last week in January. the 
Task Force became equipped and 
manned at the protect~. level when !t 
occupied its J)resent faoht1es at the Env,
r on men ta I Research La~t?ratory in 
Corvallis. Oregon. In add1t1on to the 
recent acquisition of _com_puter hardware. 
we now have a full time informanon sys
tems manager in the person of Tony 
Clem. Once our system_is interfaced we 
shall initiate an electronic database and 
other activities designed to serve as a 
viable communications network. . 

We are still in need of Regional 
Working Group Chairperson for the U.S. 
Great Lakes area (WI, MIN. Ml). . 

Priority has been given~ organaza
tion of a Working Group t~ ~IS~ 111 com
pilation of a comprehensrv~ ~IOQ~ 
of reports relating to amphibian popu. -
tions that will be generated and mam
tained at the Coordinato(s office. We 
wish to indude titles of pn~ and _sec
ondary literature. thesis and ~~nons. 
as well as names of e~~ investigators 
who have arctlived their ti~ notes at a 
repository. This re~~rce will be treaty 
available to those wishing to m~ com
parisons with contempo~ studies. 

Anyone interested _1~ these or re
lated studies are invited to fOlr1 the DAPTF. 
Please send your name. ~= 
telecommunications nun:1~~). 1 • 
ir,g your interest or partiapDQl,a. to the 
Coordinator's address. -

ROGLOG 
IUCN/SSC Deciining Amphibian Populations Task Force 

March, 1992, No. 1 

,~ ... Canada Launches ·,:-

Maior Initiative 

( The following is edited and con
densed from a report by Hinrich Kaiser. 
Redpath Museum. McGill Unive~ity. on 
the workshop ~oeclines in Canadian am
phibian populations: des,gn,ng a national 
mon,tonng strategy·· heid at the Canada 
Centre for Inland Waters in Burlington. 
Ontario. on October 5 and 6. 1991. Bull. 
CAH/ACH 5(2) :1-4.} 

The workshop in Burtingt~n. orga
nized by Christine Bishop (Canadian Wild
life Service) and Bob Johnson ( Metro 
Toronto Zoo), constituted the first co~
prehensive attempt to address the declln
Ing amphibian phenomenon from a C_a".la
dian viewpoint. The problem of amph1b1an 
declines has become an urg_ent co~~ 
among Canadian herpetok?Qists._ Part1C1-
pation of researcners in umv~rsi~s. gov
ernments and private_ organ~bons was 
truly exceptional. This meeting was the 
largest gathering of Canadian herpetolo-
gists in memory. . 

In her opening rema~. Bishop 
stated that the aim of the meeti~ wa~ to 
create a framework to monitor Canadian 
amphibian dectines and the factors caus
ing them. Johnson. _a (?APTF Board of 
Directors member. h1ghhghted the p~b
lem. Speakers represe~t•ng the vanous 
provinces gave depre~ status reports 
on amphibian populations throughout 
Canada. In many cases. these were 
anecdotal accounts. although causm re
lationships between ded~ and_ anthro
pogenic events can be confirmed an aH too 
many cases. Invariably, eadT speaker 
referred to the basic lack of k_~ 
about the amphibians in question: diStri
butions are insufficientty known. ~uses 
behind disappearances ~.uncertain._and 
habitat surveys are insufficiently detailed. 

The introduction of non-native am
phibian species and sportS fish, _mis~ 
agement of wetlands. hu~ 1n~$1on. 
and logging, have ~I . been ~ ~ 
damaging to amphibian poputatiOnS 1n 
more than one province. All were cited as 
being at least parUy re~lsible for~ 
lation dedines in British ~olumbia In 
Nova Scotia frag~ent~ _habitats and~ 
resulting i~ within c:;:..'=8ot 
have produced•~ . . 
atbinism and extra-lambed ~ A 
well documented plobllln IS shown-~ 
Rana pipiens. stat11niag from the salaof. 

over a million frogs to b~ical ~ 
companies in the U.S. until die-effs begarl 
in 1975. In the middle 1970s. the famous. 
Manitoba frog holes were empty, and 
despite an eight-year ban on pickina fffQI, 
their numbers have not much incrial■a 

NaturaJ events, such as drouahls. 
may be in pan responsible for. declinN 
observed in populations in Saskil1IC:tle#al L 
An outbreak of red leg disease in 1976 
resuttad in many deatns of Rana P@llltll 
in Alberta. Recent observations on Rana 
catesbeianain the Algonquin area showed 
that the average weight of calling ~Hfrogs 
at two separate sites differed significantry. 
It is unknown whether life history, social 
structure or harvesting contributed to this 
phenomenon. 

In Ontario and Quebec, amphibian 
monito~ng has been g~ing on for _some 
time. Since 1984. Ontano flas received a 
total of 52.000 records from 2.700 volun
teers and has atso compiled a bibliogra
phy of herpetology induding ca. 1.~ 
references. In Quebec. 5,400 records are 
reported. 

However. it is puzzli~ that some 
species seem entirely unaffected. It has 
been suggested that certain ones may be 
rebounding from natural, ~ical 8V9l1III . 
and that there may be po~ changes 
observed in many areas within the next 
few years. 

The afternoon talks centered on the 
monitoring of amphibian populations. in
cluding reports of protects that have pro
duced quantitative data. Data ~ the 
best estimate is gained by intensMtstudy. 
This method has actuatlv been ~ 
in a four-year ~ of Fowter's toads at 
Long Point • These toads have dnlmati
caHy inaeased in numberssincetheSbldy 
began, likely an effect of the waw a.. 
rise in Lake Erie. 

Among other concerns pr~11nllld 
was the importance of: expenmenlal 
design, timing and lengtt.,_ of~~ 
ervations of naturaJ conomonsof u .. ....._ 
tat: measuring both natural andm-..ei,1tha•-~--
genic environmental factors: gee•••• 
genetic database during mouilal~ag; •· 
val stages in relation to~".: 
cess and gene flow: ~ 
tions present in the populatiOns_; and 
determining the effects of c::ontarninllnl 
upon entire populations. 

Open discussions began on the 
second day. It was first detaiH■Nid h!t 
the Working Group wil_l be~ r~H■t:h 
coordinating body for 1nY9Stigalil19: the 
hypothesis that amphibian pnp+iMnns · 
are in decline. If this ~-potll 1111 • aup.
portad. the group shoutd then--~ 
tonMnettiedecli1ea. ltwasagr8MliMt 



goaJ is best served by separatety 
;idering historical data. mtensave moni
g studies. and extensive monitoring 
ects. 

The intensive monitoring group dis-
3ed how to approach the monitoring 
;ess. Life history research must be 
:urrent with the monitoring ~-
group decided a number of indicator 

e1es tor intensive monitoring, chosen 
1clude as many families as reasonably 
sible. in a variety of habitats and eco
tems. and with a range of genetic and 
rphologicaJ variation. 

The Canadian working group will be 
st active at the provincaal level. with 
g,onal Coordinators. Details for each 
dy population and site will be commu
·ated to Eastern and Western Coordi
tors and the Coordinator for canada. 
,o wiH communicate with the lUCN Task 
rce. this hierarchical setup should 
ep Coordinators in touch and allow the 
~•ons to act both individually and in co
ieration with each other and with com-
1ra0le regional groups in the United 
ates. To lacilitate communication to all 

1rt1c1pants. the QAl:1/~ B.uJlidin was 
10sen as the official news medium. 

The complete final report is to be 
Jblished in March of 1992 as a Canadian 
/ildlife Service Technical Report. For 
irther information contact Christine 
ishop, Canadian Wildlife Service. Box 
050. Burlington. Ontario L7R 4AG. 
;anada. 

CANADIAN WORKING GROUP 

National Co-ordinator - David M. 
Green (McGill University) 

Regional Co-ordinators - Don 
McAlpine (New Brunswick Mu
seum), for Eastern Canada. Stan 
Orchard (Royal B.C. Museum) for 
Western Canada. 

Provincial Co-ordinators (to be con
firmed)-John Gilhen (Nova Scotia 
Museum). Nova Scotia: Don 
McAlpine. New Brunswick and P .E.I: 
Joel Bonin and Roget Bider 
(MacDonald College, McGill Uni
versity), Quebec; Wayne Weller 
and Mike Oldham (Ontario Ministry 
of NaturaJ Resources>; Ontario; Bill 
Koonz (Manitoba Oepar:tment of 
Natural Resources), Manitoba; 
Wayne Roberts (University of 
Alberta). Alberta; Stan Orchard. 
British Columbia. 

HistoricaJ POf'JJlation Trends-Martyn 
Obbard. Fred Schueller, Wayne 
Weller. Mike Oldham. 

Intensive Monitoring - Mike Berrilf, 
Jim Bogart. Ron Brooks, Francis 
Cook. 

&tensive Monitoring- Bill Freedman 

EnvironmentaJContaminants-Chris
tine Bishop 

Diseases - Graham Crawshaw • 

Netherlands 
Conference 

Annie Zuiderwijk. Chair of the West
ern European Working Group. repre
sented the DAPTF at the International 
Symposium on the "Impact of Climate 
Change on Ecosystems and Species". 
convened in Amersfoort. The Nethertands 
in December. Experts. invited from differ
ent parts of the world. prepared evalua
tions of regionally important ecosystems. 
Workshop sessions focused on identify
ing key factors affecting selected ecosys
tems. identifying the main responses and 
determining various rates of change. 
Publication of reports from the sympo
sium. expected soon • . are intended to 
provide assessments applicable to is
sues in conservation. species diversity 
and management of ecosystems. 

->•-- I h ., . n t e 

"
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· United Kingdom 

Tim Halliday. chair of the UK Work
ing Group (and a Task Force Director). 
reports that action is being taken to estab
lish liaison and collaborative activities with 
the Western European group. UK sites of 
amphibian populations known to be 
.. healthy"' 10-15 years ago are being iden
tified so that they can again be surveyed 
during the coming breeding season. A 
grant proposal for OAP related research 
nas been submitted. Halliday is also 
arranging an October/November plan
ning meeting. 

~ -- Australians 
Take Action 

A $47.000 grant from the Austratian 
government was awarded to Michael J. 
Tyler. a Director of the Task Force. to 
organize a meeting of_ arTIJ)Oibian scien
tists and produce an Action Plan for Aus
tralia as a framework for new tegistation. 
and for . developing conservation and 
management~ for the next five years. 
To obtain an information base for this 
endeavor. a "Frogwatch" survey is being 
conducted in which 150 conservation or
ganizations are participating in distribu
tion of 600.000 (sic) questionnaires. 

An organizationaJ workshop con
vened~ Tyler met in Canberra. ACT. last 
July. This initial meeting was attended by 
a nudeus of 16 ~ from the 
severat States and Territories. The first 
h~ofthe~~broad= 
Vl8WS and individuai ~ case .. 
ries. the status of distribution maps .. cur
rent le]i1f 1r0Band1hechlncllr of nalive ·t 
population--'--. ThP •~_.,_,._, --'d" ~,-::_ .. ......._=.::.._,,....._....:,sm. ISCIISIIOnSU1JG11 wwu,....,...agmlla,;-_ 
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the use of museum records. sampling 
strategies. pathological studies. etc. 

As of the present date. the Action 
Plan has been partty completed. Formal 
establishment of the Australian Working 
Group and its participating members is 
underway. 

Reports from U.S. I ... Working Groups 

CAUNEVA 
The California/Nevada Working 

Group met for the first time at Point Reyes 
National Seashore on February 4. 1992. 
The group, chaired by Gary Fellers. in
dudea 14 representatives from the U.S. 
National Park Service. U.S. Forest Ser-· 
vice. University of Nevada - LasV~. 
S_t. Mc!fY'~ CoUege. University of Califor
nia - Davis. California Academy of Sci
ences. ~niversity of California - Los Ange
les. Cahforn1a Department of Fish and 
Game. and U.S. Fish and Wildlife Service. 

. Each member of the Working Group 
provided a short summary of tfleir re
search relating to amphibians. Most of 
these reports provided compelling evi
dence for dramatic dedines in ampnibian 
populations throug_hout all or part of a 
species' range. Though some of the 
losses resulted from obvaous factors (e.g., 
habitat loss), numerous cases were noted 
in which declines occurred with no identi
fi~le reason. There ~ars to be strong 
evidence that acid preapitation is not the 
ca~se _of the dectines. though it might be 
acting in concert with other environmental 
stressors. 

The status of the U.S. National 
Mus~u(!'I of Natural History handbook on 
mon1tonng protocols was addressed at 
some length. · Further discussions cen
tered on tfie need to gather data that are 
compatible among studies of different 
species and/or habitats. A form designed 
for use by the U.S. Fish and Wildlife 
Service ( see re_port from Rocky Moun
tains Working Group) was examined in 
d~~il with the goal of determining the 
mm,mum data that should be collected as 
pan of any amphibian field study. 

ROCKY MOUNTAINS 
Stephen Com and Bruce Bury, co- · 

chairs of the Rocky Mountains w~ 
Group, are compiling a database of re
search activity on amphibians throughout 
the region. The Working Group is being 
organized in two tiers: those with airrent 
or recentty compteted research or moni
toring p~s. and those with more 
general interests regarding conservalian 
activities. No formal meeting ha yet 
been scheduled: however, the co-chairs 
participated in the Cat/Neva meetings at 
Point R ... California in earty February 
to coordinate activities of the ~ 
regional groups. 

Data forms from their recent ~ 
adion (Burv, R.B. and· P.S. Com. 1991. 
~,ng Methods for Amphibillnll . in 
~ in the Pacific Nonhwellt.. -U.S. 
Forest-SerYice. Pacific Norlhio I U Re-



search Station. Gen. Tech. Apt. PNW
GTR-275.) were evaluated during the joint 
meetings for potential application to all 
monitoring procedures. The recom
mended changes will be incorporated in a 
revised form for further review and con
sideration of adoption by other Working 
Groups. 

NORTHEAST 
The first meeting of the Northeast

ern Working Grouo. chaired by Richard 
Wyman. was held at the Pennsylvania 
State University on August 9. 1991. 

Following a brief introduction re
garding the obJecttVes of the OAPTF. the 
group discussion focused upon the re
gional organization and development of 
an action plan. Priorities to be addressed 
include a survey of all active herpetolo
gists in the region: assembly of atl avail
able regional data relating to the status ot 
amph1b1an populations. identification of 
particular charactenstics ot species that 
would make data as to their presence or 
absence environmentally significant. and 
establishing a mechanism for maintaining 
a long-term monitoring network in the NE 
region . 

The group Is also initiating a search 
i or thesis and d1ssenations that may con
tarn usaole density data. and tor relevant 
records that may have been maintained 
at bIolog1cal field stations. 

Wyman has also generated a ques
tionnaire tor a mail survey as to the status 
at amphibian populations in the region. 
Copies ot this form. which may be appli
cable for use by other Working Groups. 
may be obtained by contacting him ( see 
address and telecommunications num
ber. on page 4). 

'SOUTHEAST 
A network of 40 cooperators in 

Florida. Alabama. Georgia and South 
Carolina will serve as the communication 
resource for data on SE US amphibians. · 
Lists at currently recognized taxa are 
being generated for a status review by the 
Working Group. Ken Dodd. chair ot the 
Working Group. has assumed the presi
dency ot the SE section of the ASIH and 
plans to enlarge attention of the herpeto
log1cat community upon the Task Force 
activities. 

Carolyn Sekerak (M.S. student. 
Univ. Florida) is finishing her thesis work 
on the structure ot amphibian temporary 
pond breeding sites. S~e has t~en_ a 
position with the U.S. Fish and W1ldl~~ 
Service in Jackson. MS. Her respons1b1h
ties include monitoring the status of am
phibians and preparing federat listing pro
posals tor ~h_e dusky_ gopher frog and 
other amph1b1an speaes~ . . 

• A habitat conservat10n plan IS being 
.developed for _the Red Hills saiclf!lander. 
The P.lan will involve the U.S. Fish and 
Wildhfe Service. The Alabama Natural 
Heritage Program) is conducting a survey 
of the Sipsey Fork ~aterdog (Necturus 
sp.) in Alabama. . 

Pablo Delis and Henry Mushinsky 
(Univ. South Florida) are anajyzi~ data 
on amphibi~ P0Pl:Jlation ftuctuatiOns 1~ 
Florida sandhill habita1S based on 6 years 
data. 
· Carlos Camp (Piedmont College) 

reports dedines in retict S?OPl•tationS of 

Rana sylvatica and Ambystoma 
macuiatum in nonheast Georgia. Wet
land habitat alteration Is suspected as the 
cause. 

Dodd's paper on the biotic diversity 
of amphibians and reptiles in a Florida 
sandh1lls temporary pond has been ac
cepted in the new journal Biodiversity and 
Conservation. Population declines due to 
drought (best guess) are noted. but long
term effects cannot yet be demonstrated. 

I 
Amphibian 
Bioassay as 

Assessment Tool 
_ for Superfund Sites 

The U.S. Department of Defense 
has initiated an interagency agreement 
( IAG) with the Environmental Research 
Laboratory - Corvallis and severa& others 
to evaluate test procedures involving the 
effects of several classes of chemicals on 
amphibians. Initial studies will employ the 
Frog Embryos Teratogenesis Assay: 
Xenopus (FETAX). The utility of this test 
in ecological site assessment has been 
demonstrated at some Supertund sites 
using in situ exposures ot mature amphib
ian species. Applications ot the test pro
cedures may provide information as to 
possible factors involved in declines of 
indigenous amphibian species and the 
use of mature amphibians as bioindicators 
of the health of wetland ecosystems. 

I . 
. 

Recent 
Reports of 
Declines 

The Estonian herpetofaufla con
sists of ten species of amphibians and five 
speoes of reptiles. apparently the result 
of post-glacial immigration from south
east (Bufo viridis). south (majority of spe
cies) and south-west (Buto calam,ta). 
Earher recorded Rana ridibundaand Emys 
orbicularis have become extinct. 

From the perspective of distribution 
and degree of commonness. three groups 
of herptiles can be identified: rare and 
vulnerable species~ Trilttrusaistatus. Suto 
calamita. B. virid1s. Pelobates tuscus. 
Lacsrta agilis). less common species with 
sporadic distribution ( Rana arvalis. R. 
lessonae. R. esculenta. Anguis fragilis. 
Natrix natrix). and common. widety dis
tributed specJes ( Triturus vulgaris. Rana 
temporana. Bufo buto. Lacsrta vivipara. 
Vipera berus). 

. The distributions · of Triturus 
cristatus. Rana esculenta (complex), 
Pelobates tuscus and Lacsrta ag_ilis seem 
to be relict in nature: some Estonian 
amphibians represent the northernmost 
distribution limits of the species (Suto 
caJamita. 8. viridis. Pe/abates fuscus). 
Many 1ocaa populations of. herptiles are 
reported as dedining during the past ten 
to twenty years. (Talvi. T. 1991. Am~ 
ians and Reptiles ol Estonia: list. ~ 
raphic relationshios and current SitUaion. Abst. 6th Ord. Gen. Mtg. Soc. 

European Harp .. Bl ldapest) :. , 
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W .5. Osborne. iri a recent status 
report (in litt.) on tro_g populations in the 
Australian Capital Territory documents 
the decii~e ot Pseudophryne corroboree 
and f'. bibront. although both species are 
relattVely common in other parts of their 
ranges. In contrast. there has been a 
complete disappearance of Litona aurea 
and L. raniformis in the region. while L 
verreauxii has bec~me rare. Prolonged 
dry seasons are behaved to be a contrib
uting factor: however. the magnitudes of 
decfines are such that other. yet un
known. factors are possibly involved. 

In their recent report (Herp. Rev. 
22(4):125-128. 1991) E. La Marca ano 
~.P_. _Reint~aler have noted "drastically 
d1m1mshed populations among five spe
cies of Atelopusin the Venezuelan Andes. 
Deforestation and expanding agrotarming 
~ar to be the dominant factors impact
ing upon A. carbonerensis. A. 
mucubajiensis. A. oxyrhynchus. A. 
pinango, and A. soriano,. Flooding has 
~coured the _montane streamside ~eta
tIon. and a high percentage of road kills in 
other areas are reported. The extent to 
which collecting may have reduced en
demic Ate/opus Is also discussed. This 
report states ( as with many others) that 
climatic change. pollution. as well as intro
duced species of plants and fish. are 
potentially significant factors in these de
clines and recommends action for both 
research and conservation. 

RJBBIT 
Croaks 

An earlier newsletter. Ribbit. was 
pioneered in the late 1980's by Bruce Bury 
and Stephen Corn to report on the decline 
of amphibian populations in the western 
U.S. Because of administrative constraints 
but a single issue was released (Janu8f¥. 
1989). It will be superseded by FROGLOG 
beginning with this number. 

Donor Support 
forDAPTF 

Operations of the DAPTF would not 
be possible without the generous spon
sorship of numerous organizations and 
individuals. -

Major financial contributions have 
been awarded by the International Union 
for the Conservation of Natura (IUCN). 
Chicago Zoologicai Society. U.S. Depart
ment of State (AID program). Center for 
AnaJysis of En.vironmental Change 
(CAEC). the Jacob Bleibereu Founda
tion. Inc. and Frog·s Leap Wmery. 

Support staff. equipment and office 
space have been provided by the CAEC 
(a consortium represented by Batalle
Pacific Northwest Laboratorities, U.S. 
Forest Service-Pacific Northw- , Or
egon State University, and the EPA Envi
ronmental Research Laboratory) at 
CorvaUia. Oregon. 
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lo be circled, and the remaining variables are numerical and easy to determine. The data sheet is divided into four sections, divided by double lines. bacb section uescn~ 
a cobesiw &et of variables. In addition lhe back of the sheet includes a grid tor a rough sketch of the site and space fur additional comments. The map is optional, but the future 
value of the data is enbenc,d if it i1 supplied. 

SECrlON 1 - LOCALITY These dala ore 
•11mdol. llany ""f'lalblan 1,uwys lu,w beaa 
laanpe,wd by 1M lnablUry ID reloctlle a«I 
location, In 1M lal110rlcal reconl. Some of lhl1 
¥"""""" can be cowpleted In the oJllce after 
IMIMrW)l, 

MTE: Uao tbo format DD-MMM-YY (e.g., 
QS-APR-92). 

BEGIN nME: Ull tbo lime IU~ of habitat 
for amphibians bcpa in 24 bour format. 

am nME: LIil tho time tho Ill~ cadod in 
24 hour format. (The lolal time (END 
TIME - BEGIN TIME) ■bould reftoct only 
the amouat of limo spent ■can:hin& for 
amphibian1. Tocal time plu1 number of 
oblCIWII DUI)' be uled to u■c11 relative 
abUDdancc.) 

OBSERVERS: List name■ or initial■ of all 
pcllOU lawlwd la ■cuchiaa. 

LOCAL~ De■cribc tbo ,p«fflc pgnphic 
localioa of the 1ite. U■o air diltanco la no 
diaectiou (0.1., 5km N and 7.5 km W) ofa 
map landmark that likely will not caw. 
(di■taDco from a luge town or city 11 not all 
tbat bclp(ul). 

Sl'ATB: U■o the 2-lcncr abbRNiation. 
muNTY: 
MAP NAME: Lill the name of the U.S.O.S. 

quadauaJo or other map uled to locu, tho 

••• 
OWNER: LIit tho public land m.....- (e.a-, 

Roollnlt Nat. Forat or Rodcy Mtn NP), or 
name of tbo owner if the 1i1D ii on prlwte 
land (lilthw tbo owner', name will mab it 
dear that you did not trapaa to 111rw, tho 

•>· 
F.LE\1L110N: Circle tbo acalo u■ed; mctcn 

uepnlened. 
T: tawllllalp R: sup S: ■octioa 
SECl10N DESCIUPl10N: Delcribc tbe 

locllloa of IN .... widaia tbo -=tioa (0.1., 
IBY •NB W oUB Y) 

111'11 IJONB, NOlmllNG. BASl'ING: 
Uaiwall ~ Melalor coord...._ 

arc preferred over longitude and latitude. 
Tbe U1M 1Dne is liltlCd on newer 
topographic map■. Ir you arc using a map 
without the l1IM grid, substitulD latitude for 
Nortbq and longitude for Eutina. 

SECTION 2 - SPECIES Di\TA Us, all 

can. Circle the question marb i( you arc 
not ccr1aia, but 1uspect that fish arc praeat. 

DfflRE SITE SEARCHED?: If no, lill 
either tho macn of shoreline or the area 
(m2) of habicat (e.g., amount of wet 
meadow) ■can:hed. 

-,,lllblan spede1 obserwd. If 1aner mate, SECTION 3 - PHYSICAL AND 
ar• uaa, 1111 llann he~ also. CHEMICAL D.\TA Mluer clannlslry dala are 
SPECIES: Use tho scientific name. dl.61cllll ,o collecl acc11rauly wl1ho111 11,o,r,-,1a 

Convenient shorthand is co use a ◄-Idler plannJ,w and qau,li,y eqlllpment; 1hese dala are 
code made up of the first 2 lcttcn of the opdonal. Ml-alher dala ore lmporlllnl j,r 
pus and apecies (e.g., Rana ,ylwulca deiennlnln, ,he q11all,y of lhe obserwuion, 
-»uld be RASY). (e.,. , MIi an absence of amphibians dw IO 

ADUL'IS/JUVUffLES: lndicaac prcscncewith ob1erwuioru made 411rl111 a bllwu47) 
a check, but numbcn seen arc more valuable WEATHF.Jl, WIND: lndicaac atmospheric 
data conditioa1. 

CALLING?: Circle Y if frop arc YOCalizirw AIR TFMPDlATIJRE: Take at chest height 
in a brcedirw chorus. of if a bra:idq in lhado. no Ccl1iu■ scale is preferred. 
agrcplion of species that don't call (e.g., WATm TFMPDlATIJRE: Tm I m~ a-,, bo~as) 11 observed. from margin and at 2 cm depth, or where 

TADPOLES/LARVAE: Same a■ for cg mu1c■ arc observed. 
ldulll/juveailc■ COLOR: nis is a quali1ative uscssment or 

EGG MASRS: Same u above. Number■ of whether the Mier clear or tca-coloa from 
ca 1DU1C1 arc especially valuable data. If orpaic (bumic) acidL 
pouibl~ dacribc the dcvelopmcnlll ■tap of 11JRBIDIT¥. Thi■ is a quaJi1ative aucumcnt 
cgp in the apace for additional note■ on the of whdher the water clear or clouded from 
back of the fonn . 1uipCIICled particulalD mattu. 

METHOD: Circle bow obserwtion1 were 
made: VISUAL/AURAL ID - specie■ 
identified without picki,w it up, either by 
•faht or by rccosnition of the brcedi,w call; 
HAND COLLECTED - animal ... picbd 
up and identified in the field (bpcr 
coaftclcncotban visual id); DIP NET/SEINE 
- tbo UIUal mdhod of collection for Janae; 
TRAPPED - minnow-typo trap• aro al■o 
u ■od for larvae; VOUCHER 
COLLECTED? - circle ye■ or no (wucbcr 
■pocimclll are recommended for fNCrJ 1i1D, 
apedolly I/ ldffllfflctldon 11 1111eerfllln on4 
J,r lonw). lnclicalD wucher lmlua la 
addldOII ID IIICllbod IIIOd. 

nse PltlllN'n: u ye■, ust ■pecic■ 1r you 

SECTION 4 - HABITAT DESCRIFflON 
'Ihe1e dala are l"f'Orlonl j,r dnelopln, 
hypOlhe1e1 ID aplaln chanfes In abllftdance of 
-,,lllbla,u. 1h11 1ecdon needs ,o be .flUed 0111 

only on&e for each lite (a reasonable 
-,,lllblan 1,uwy lhollld lncllllle a, least 2 - J 
wda ,o eodt dte In one season). 
ORIGIN: Decide wbdher the lake i1 a natural 

geologic formation or man-made. Bodie■ of 
Mier enlarged by a dam arc problematic. 
Ull lbcm u man-made, but add an 
explanation in tbo apace for additional noa 
oa die back of tbo form. 

DRAINAGE: Circle whether tbo 1i1D bu 
pennaeat draiaaae, no draiup, or 

.. - - . . - · - - - ------- - - -

occuional drainage. Determining the potential for 
occulonal draiaap requiaa Judacmfflt. Look for 
due■ in the topopaphy and veamtion. 

~CRlfflON: Decide how bat to dcscribc the site. 
If th~ is evidcacc of pall or prc■cnt beater activ~ 
circle one of thc■e choice■ in addition to your choice. 

LffiGTH, WIDrH: Riicord the maximum length and 
width of laka and poadL For llleam■, record the 
lcnatb and avenge width of tho reach ■carchcd. 

MAXIMUM DEPfll: Moll ti111e1, you will not have 
acccu to a boat, ■o estimalD depth (deep lalca arc 
u■ually not important to amphibians). 

STREAM ORDER: This i1 an inda of stream siJJC, and 
you will need a topographic map to dccamlnc it. Fant
order strcam1 we no tribu111riea, accoad-oldcr llieams 

are formed by tho conftucncc of no 1•-onter 1tn:am1, 
third-order stream■ are Conned by the coaftucncc of 
no r'-ordcr stream■, and 10 on. 

PRIMARY SUBSTRATE: Circle the type that coven 
the majority of tbe bodom of tho 1i1D. 

DmRGtJff VEGETATION: Circle the percentage of 
the margin of tbe 1i1D with emergent vepdon preacot, 
and lill the dominant apecica. If you are botanically
diudwalllpd, list the catqp,rica of the dominant 
■poclc■ (0.1., canail, ■edp, etc.). 

NOR111 SHORELINE CIIARACIDS: Describe the 
north ■hon, or a lab or pond in taml of lballaw Mier 

and cmcrpt vcgaatioa. Thi■ i1 important la 
ovaluatq quality of brcedi,w habillll in ■ome mountain 
locatlon1. 

FORFSf mARACTaS: Lill the clolCll distance 
bctwrca tbo MIDI' and tho 1unouadlrw forat, and lilt 
the moll common no ■pocica. Leave tbc■o ftclcll 
blank if tbcrc ii no forat. Describe other ■unouadq 
habitat type■ in the nota section on tbe bade of the 
form. 

···- •- ·· ·----·-----
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Over the yun, severe 1 1 nfonnative works describing the preserntiOII 

of allptlibians and reptiles have bNn published. Most of tllese lllwe been 
intended for relatively 11■ited distribution by the 1nstftut10III or fndf
v1duals publishing th•. This fact, coupled with new laws pertaining 
to syringes and cerUin drugs used for killing spte1■1f1S, warrants an 
additional treatlleflt of the subject. This article is an attapt to coa

bine I c°""lete suney of current techniques with I page sfze tlllt the 

ind1.Ytdual collector can conveniently carry in the fttld. 
In an age when so .. ny wild species and arus of suitable llab1tat are at 

the threshold of uterw1natfon, it seen advisable at the outset to include a 
plu for consenation in this booklet. Current ■us ... co11ect10III COlltafn 
excellent suples of various North Mer1can species of reptiles Ind ..,..1,11111 
fn:a certatn arus within their ranges. In these instances, it ts a needless 
•ste to collect and preserve addftfonal .. t,rfal wllen thfs w111 not Nd 
apprecilllly to our knowledge of these creatures. I • not referrt .. to 
such collecting as .. Y be assocfated with the c°""111nt of • s,-,ttc 
tuching co11ectton by a school or to collectton of spect- ...._ for 

• parttcular aspect of rtsNrdl. but rather to the apcun IN ,,...,,.tt• 
of anf•ls s1■ply to ans a co11ectton wtlfch .. , newer N __. for sctmtftc 

or educational pur,oses. There art n...-ous te09rap111c .,.., t11elllllt .. unnl 
tn North Aaerta. tn wtltdl the ..,..tb1ans and repttles are ,...1, kaa, 
Collections f,_ tiles• arees an add MUurably to our ....,..lettcal 
knowledge. PtnOIIS w1slltng to lNrn of the desfrab111t, of,,.._. -

f,_ parttcular arees should COMult •f~ 11..,.tologilts at _,., 

1111herstt1n, ... ..._, zoos, etc. 

1 would ltke to eapress ':J tlllnkl to Wooclralf N. larw, lllllert N. !111tll, 
111111• E. nu.n-. Jos..,.. T. Colltns, Clarence J. NcCoJ, .. ._,. 
lllllllf"OIII for furn1sllf .. llelpfal •tert•I lnd/W adY1ce .. t. Pll:,1111 Slllffw, 
Judy Natle.., LAIMe ...._, .. 11..-r Stt11t• fw _. .... 1naace. 
'Tham are also ....,.... to Jata 11111 fw prepart .. _. f/1 Ille •1..,.. 
t10MI Slit,-.&• sectt•. 



FIELD NOTES 

Spec;mens not acc01111Nn;ed by data identifying the collection locality 

are virtually useless to scientific investigators. The 110re data available 

for a specimen, the greater its value in research. Hence, keeping accurate, 

;omplete field notes h necessary. Many ti1111s, data felt to be trivial at 

the time of collection may prove to be quite useful when ny observations 
are pooled. Field notes should be written in waterproof in k ("Pelikan" brand 
is preferred by many) us;ng only one side of each page. Several brands of 

wateroroof ink will "run" if alcohol is accidentally spHled on the page, 

hence care should be used in selecting ink. A worthwhile technique is to 

carry a sma 11 notebook for on-the-spot data taking. Then transfer these 

data into the permanent field notes as soon afterwud as possible. 

The following is a representative outline of data included in field 
notes (numbers refer to those in figure la): 

1. Locality- Do not record locality with reference to business 

establis'-nts. Use towns or 111pped roaMys; detemine distance 

fr0111 an aut«->01le odoatttr (if available), or estiNte distance 

carefully fro11 Nps. It 1s not unusual for roads to be rerouted, 

renlalbered or both. It 1s therefore advisable to refer to roads 

indicated in a good atlas to which future reference can be 111de. 

In the U. S., the Alntrican Highway Atlas (Gousha Co., Chicago) is 

suitable. If collecting in areas r11110t1 fr0111 roadways, locate the 

collecting site as accurately as possible from U. s. Geological 

Survey topographic maps. Collectors in foreign countries should 

try to obtain accurate, detatled 111ps of the areas in which they 

are work;ng . Elevation of the locality should also be recorded 
·,menever poss;bJe. 

2 . Date- Always write out the name of the month, or indkate month by 

a Roman n1MMral; 6-10-71 could refer either to June 10th or October 6th. 

3. Name(s) of all collector(s) present. 

4 . Time of collecting. 

5. Air t191111rature and other appropriate weather notes- It 1s often 

useful to note existing cloud cover and 11101sture conditions, as 
well IS general weather conditions preceding the collection. 

6. Species- List all species collected plus the nlalber collected of 

each, followd by species which NY be observed but not collected. 

Accurate color notes are a worthwtlil1 inclusion, especially when 

collecting in regions having a poorly knCMI herpetofauna. [t 1s 

also worthwtl11e to take accurate color notes when 1n 1typic1lly 
colored tndivtdu.l of I well-knowt species is encountered. 

7. Microhabitat of species collected and any significant behavfar 
(courtship, defensive d1sphy, etc.) observed. 

8. Field number- It is useful to carry a series of nlallbered field tags 
on collecting trips. These should be printed on heavy paper in 

perNnent ink. S1tisfactory tags can also be Ndl with one of 

the COllllf'Cially available label Nkers that i11111rint plastic 

tape. ThrHd can be Sftll througn the nual>lred tags , but the 

backing on the tape should not be raDVN. Avoid using colored 

thread. or thread Nde fra synthetics such as nylon. which NY 

bl dlstroyld by preservatives. Wtlfte, cotton carpet thread 1s 

suitable for tagging. After threading the tag, t11 a sail knot 

in the string as sllCMI in figun lb. EAch speciaen should be 

assigned its OWi IIIIIINr, which greetly si-.lffies the task of 

keeping specians and localfties associated. Testes, stoNch 

contents. photos. tape recordings, etc. are assigned the sue 

nUIIIDer to increase efficiency in future analyses. Field tags 

should be securely tilcl (with a square knot) to speciNM as 
illustrated in Plates 1 and 2. Lizards possessing faoral pores 

should be tagged by kllotti119 tlle 1trf119 below tlle knee; this 

avoids cowerflNJ tlle pores wfth 1tr1111. Tags 111 tlle ff1ld seri11 

should be naabeNd fndepeftdefttly fra tlle catalog series discussed 

fn I later section. 

fig~la 
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Of the above data, nlallbers 1 (locality). 2 (date), 3 (nue(s) of 

collector(s), and 8 (field nlallber) rei,resent the ■inf- data 1111\idl sllollld 

be recorded. If speci111ens are donated to an institution, the field notes 

should be donated with thea. Do not include field notes in the s- container 
used to hold speci■ens. 

KILUIIG QE SPECIMENS 

It 1s essential that live herpetological speci1111ns be killlcl 111 such a 
manner u to IHve the -scles in • relaxed state. F'ollowing thts, they can 

be fixed, or hardened, in standardized positions which en1Dles rese1rdlers to 

ex•ine thea conveniently and 110st 1ccur1tely (refer to Plates 1 and 2). ltany 

books reca..end that reptiles be killed by hypoder111ic injection of aqueous 
sodi .. pentobarbital (Nelllbutal) into the heart. Thh technique ts indNct 

exce 11 ent, but the rHder shou 1 d be 1w1re that Nelllbuta 1 1s not a geMra 11 y 

available drug. its possession being closely regulated by the Flderel luruu 

of Narcotics 1nd Dangerous Drugs. It 1s possible for qualified pe"o,11 to 

obtain a pe,,.it to purchase ltelltlutal, but the application procedure 1s best 

begun several 110nths in advance of anticip1t1d lllld. For additional details 
conc1mtng the pe,,.it, the reader 1s urged to consult representathn of tlle 

1bov111ntioned Bureau at the Federal centers in mst large cities. State 

and local regulations should also be checked. Coaercial llallMltal 1s sold at 

a conc111tr1tion of 50 119/cc. The fora of Nelloutal sold as a s~y eltur 

should be avoided. C~rcjal Nellllutal •Y be used directly fo,r l11'9ff 

speciaens (over 5 pCIUltds body weigllt), and diluted 1:5 with weter fo,r -ner 
reptt111; for very saall speciNM such as~ or sail~ it ts 

possible to dilute to 1: 10 and retain 1ffectiv1t11ss. Nlmutal diluted l :10 can 

also be used on larger speci■e111, but dllth will be dllayld. One cc (uslcl 

c~ial strength) Injected into the heut is g1t11rally sufficient to quickly 

kill 111 an1•1 of the bulk (vol1a1) of a l foot tilllber rattlesMU (~ 

!!!!!:.!.m). Position of the IINrt in snakes can often be JUIIIN a., cl .. ly 

Wltdlflll tlle fflttrtl plates • tlle utertor 1/3 of Ult bo41 te atect lllartNat. 
InJec:tfOII Ill,...,.. into the anterior 1/3 of tlle body CIY1tJ fl llN effecthe, 

but deetJI ts not II rapid as fra IINrt injection. Otller rept11ft CM be 

k11led by 111ject1011 into the hHrt region. Do not attlllPt ta inject SPICiNM 

wtlich are ,o saa 11 v thin IS to be henily daNCJld by thl neNlll It llancl. 



A n1.1110er of other effective killing means are available. Turtles may be 

:hlorofol"llleG if care is taken not to allow th• to stiffen. Confining the 

turtle with a chloroform moistened rag or cotton wad in a closed conuiner for 

15-30 minutes (Cook, 1965) should suffice. The use of chlorofonn on other 

·tiles is oefinitely not recon.nded, as severe contortion usually results. 
;hloroethylene or ether may be substituted for chlorofonn with good results, 

and can be used on most reptiles. Most specimens can be killed by confinement 

with either trichloroethylene or ether for 5 minutes beyond the time the animal 

l oses the aoility to right itself when turned over . These liquids are availabh 

to the public from either biological supply houses or certain drugstores. Their 

use may be suoerior to Nembutal when working with small, fragile anim1ls like 

some trooical geckos. Caution should be observed with ether, as it is highly 

fla111111ble and can, under certain storage conditions, explode. Read labels 

carefully. 

All ampnibians and a number of sm1ller reptiles (!_.9._. smal I, tropical 

geckos) are easily killed by i111111rsing th111 in a solution of Chloretone 

(hydrous cnlorobutanol ). A stock supply is coaamnly prepared as a saturated 

solution of Chloretone in 951 ethanol. This stock -solution may be conveniently 

carried in a sm1ll vial; 2 cc of it added to a pint of water is effective. 

The solution should be kept tightly covered when not in use, and can be used 

over and over; its strength will diminish with use. 

Various other means are suitable for killing reptiles and a~hibians. 

Securing the anim1l(s) in a cloth sack and i ... rsing the sack in wa,-. (110°-

1200F; 43-47°C) water is effective, but specimens should be removed shortly 

after death. Specimens may also be i-rsed in alcohol (15-251 for a~hibians; 

S0-60i for reptiles). Though the method is not recocmended, bags containing 

reptiles may also be left exposed to direct sunlight until death from 

overneating occurs. Great care must be used however, as dehydration and 

1ccomoany1ng contortion can happen quickly; ampnibians should never be killed 

·n this way. Both procaine hydrochloride (Livezey, 1958) and succinylcholine 

chloride (Anectine) (Lambert, 1967) have been used effectively as killing 

agents; however, their availability is usually restricted like that of Nembutal. 

to fonn1lin. Also, fonn1l1n has a tendency to cause swelling of 

several types of tissue, rendering theffl unsuitable for some histologi

ca I purposes. 

2) FAA (formalin-alcohol-acetic acid)- Prepared by mixing 10 parts 

conmercial formalin, 50 parts of 951 alcohol (ethyl or isopropyl), 40 

parts water and 2 parts glacial acetic acid. FAA penetrates tissue far 

better than formalin alone, and has less tendency to cause cell distortion. 

The rapid tissue penetration can also be an aid to preserving valuable 

specir:iens found dead and, perhaps, partia 1 ly decoq,osed. The primary 

disadvantages of FAA are: the need to mi• several cQIIIIIOfllnts; and, the 

necessary alcohol and acetic acid NY not be available in certain 

localities. FAA is not available in powder fof"III, but can be premixed 

without the water to reduce vol.- in transport; water may be added 
later. If FAA is to be used extensively in hot regions, it is recommended 

that the acetic acid be added just prior to actual use, as it quickly 

evaporates fr0111 the solution; containers Ny be cooled by wrapping 

thetn in wet rags and shading thea to reUrd evaporation of acetic 

acid. 

3) Alcohol- If neither foraa11n nor FAA are available, alcohol aay be 

used as a fhat1ve. Cook (1965) rec«-nds ethanol (951 for reptiles; 

70S for a1111>h1bians) or isopro,anol to fix in the absence of other 

solutions, but the latter 1s not desirable. 

4) Special- A large nUllblr of other fixatives exist. each being useful 

for different types of tissues, and studies. Bouin's solution (75 

parts saturated aqueous picric acid, 25 parts c«-rc111 foraa11n, 

s parts glacial acetic acid) 1s especially useful for field preservation 

of testes to be used in spel"llltogenesis studies. Testes •Y be placed 

1n vials of Bou1n's and safely kept tJlere for 1°"9 periods of t1• 

without distortion of cells; the ,...illdet' of the spec1ae11 •Y be fixed 

with FAA or fo1"11111n. For I CC111Pl•te dtscuss1an of special fixatives. 

the reader is referred to liuyer ( 1961 ) and s 11111 ar texts • 

Recent drug Jaws have greatly increased the difficulty of obUining syringes 

for preserving purposes. State laws 1111y also vary in the regulation of the 

above-111entioned che11icals. It is often possible to obtain necessary supplies 

through institutions, particularly in return for depositing desired speciaens. 

FIXING 

The purpose of fixation is to preserve the actual morphological sUte and 
color of the specimen, and to prepare the tissues for microscopic e.xurination. 

Hence, the fixative should kill tissue quickly; penetrate ft unifol"llly and rapidly; 
prevent postmortem decOllll)Ositfon; not distort the tissue; and should prepare the 
tissue for staining. No single fixative wil 1 do a 11 of these things. so various 

c0111Pr0111ises 1111st be made. 

The 110st widely accepted and suitable general fixatives for field use are: 

1) Fonnalin ("Fomol" or "For111lina" in Spanish; "dlS Fol"lllldellyd• in 

Ge!'Nn)- Sold conarcially as a solution of approx1•te1y 40 percent 

forNldehyde gas in water, fonnalin is the mst widely used fteld 

fixative. For purposes of dilution, c0111111rcial fol"lllltn ts usually 

considered as JOOS, and can be used in lOS strength (1 part fol"lllltn: 

9 parts water) for fixation. ForNlin may be buffered (witch helps to 

reduce discoloration of specimens) by mixing 1 Ublespc,on of blktng 

soda or borax with each pint of lOS fonnalin. Generally sold as a 
liquid (often in drugstores), ft is also available IS a soltd polyaer 

(paraformaldehyde), which 1s convenient for saving weight and space in 

transport. Huheey ( 1963) rec0111mends sea Ii ng 16 gra• of parafol"lll lde

hyde and 4 grams of anhydrous sodium carbonate in packets for field 

transport; I packet added to 400 ml (about 1/2 quart) of •ter aakes a 
101 solution of buffered formalin. Premixed, buffered parafol"llllde

hyde powder is available fr0111 Carolina Biological Supply House. 

Parafonnaldehyde alone can be obUined from Eastllan Organic Chell1cals, 

Rochester, New York. Fol"llll11n, while an excellent general fixative. 
is highly irritating to the user's skin and (as a vapor) to a,cous 

metnbranes. It is not unc0111110n for users to develop strong allergies 

5) Miscellaneous- If a valuable soeci111n 1111st be saved and no other solutions 

are available, a nuaber of 11111rgency measures are possible. The spec1•n 

1111y be frozen or packed in strong brine until preservative can be obtained. 

Liquor is generally not a suitable source of alcohol, as lll) proof lfquor 

is only 551 ethanol. However, strong tequila (about 160 proof) .. Y be 

useful; rubbing alcohol can also be used. These, however, are only 

desperation 11111sures and it 1s usually 1110re beneficial to get the specim11 

into a proper fhat1ve (hospitals, local schools, etc. are suggested IS 

possible sources). 

It is always preferable to introduce fhatfve into the body cavity, IS 

speci•ns (particularly reptiles and larger •~hibi1ns) can decollpose internally 
ff si111ply placed in fixative. Enough fixative should be injected to !!l!., 
but not distend, the ani•l. Care should also be taken not to cl-,. tlle 

f-,ral pores of many lizards by puncturing th• with the needle. The neck 

of turtles should be c0111pletely extended and the muth held 0111ft witll wood. cork, 

or tightly wadded paper prior to fixation. Excellent neck exteM1• cu be 

obta 1 ned by hook 1119 the dead turt 1 e 's upper jaw over a na 11 or broil• brllldl and 

lett1119 the 1n1 .. 1 's h11191ng weight pull the neck out strafgtlt prior to inject1nt 

1t. The upper jaw can also be hooked over • paper c11p placed ower tile edge of 

the fh1ng tray, and the neck then drawn out. One h•1pa1s of •1• lizards and 

snakes should be partially r,erted with tllUllb pressure Oft tlle bate of the Utl. 

follOlfN by 1nJect1on to coa,letely avert it IS indicated on the ff"Nt cover. 
The h•1pais should not be perwitted to r .. 1n 111CC111Pletel1 IYll'tNI tll,_d 
•Y be tied around the base of the fully averted h•ipa1s to hel, reta1a fluid 

within tt. It 1s also an acce,uble practice to evert the h-1,ea11 bJ 
1nJect10ft of fixative alone. Typical sites for injection of pres.,,,.t1,e 

•re surnd 1n Plate 2. Tails of lizards and snakes should be sht 11119thw1se. 

being very careful not to break the tail off; shl111 tns~ts are• -.St.• 

Large ..... u of f1xat1Ye can be C011Yen1111tly handled 1n the 111ject1• ..,.,..till 
des1,-d by JackSOII (1971). althoutll the author has lll'llr felt It I 4111dNa• 
u,e at119 1,,.,.,. s,rtnges. If • tlljecti• apparatllS is n1t1•1e. tile s,ect
.. s•ld be ... 1, 111t 111 several places YllltrlllJ .... , .... NII,-., 1• 

fiuttwe. SpreN the sides of the s11U to adlltt fixative..,. Nl11J, Awoi4 

cutt1119 the a111l plates of snakos and lizards and f_,..1 pores ef lfunls. 
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Once the animl fs injected or slft. 1t fs -,st comenfently ffxed by 

placing it (after proper positfontn9) betwen pieces of white paper to1Ml1ng 

moistened liberally with ffxatfve. This can be done in shallow. covered plastic 

"r rustproof metal pans. Surgical fnstnaent pans with slfdfng 1111tal covers are 
, handy for this. Avoid colored towels, as the colors dissolve in the fixative 

.. stain the speci1111n. 

Preferred positions for ffxfng and sites for ffeld tag attactw.nt are 

i llustrated in Plates 1 and z. ~hisbienids and caecilfans should be fixed in 

the same position as snakes; it is useful to fix these with the mouth open, as 

this greatly facilitates examination of oral characters later on. Lizards with 

long tails should be fixed with the tails bent as shown. Frogs and toads may be 

positioned with the sole of the foot down (Duellmn. 1962). However, because 

this position obscures many hind lfmb and 111&1 characurs, others feel that 

anurans are best fixed with the hind limbs in the position shown in Plate le. 

Toes and fingers should always be straight and spread apart. S1111ll a~hfbians 

need not be injected or sift prfor to positioning. as the fixative will penetrate 

to the body cavity quite easily. Small aaphibians and lizards may hive the field 

tag tied around the body just anterior to the pelvic region. 

~hibian eggs and larvH are best fixed and stored by dropping th1111 directly 

into jars of 101 formalin; preserve entire egg clutches whenever possible. Many 

a~hibians attach their eggs to leaves. twigs, etc. Whenever it is practical, 

these items should be preserved with the eggs 1!!.!i!!/., as the latter are often 

severely dlNged by attempts to disengage thea. Change the for11111n on eggs and 

larvae after about 12 hours. Reptile eggs should be measured (length and width, 

i n mi 11 irneters), then injected. 

All specimens should be allowed to remain in fixative for 24 hours. 

YEJ.. Large Specimens (too large to be conveniently stored entire in liquid) 

1. Snakes- Obtain the snout to vent and tail lengths (in 11111). Then skin 

by making a long ventral incision to the side of the mid-line; leave 

the head and tail attached to the skin, severing these from the carcass 

(avoid cutting the anal plate), and then inject head and tail (evert 

hemipenis if male) with fixative. With boids, sever the hind part just 

12 

Plate 2. Reptiles 

··1;,·-.~~ ... 
. . .. . 

, _ ... ~ . .. 
;fl} ,., .:· ~,,. 
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P1111 1. Amphibia• 
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ahead of the bony, vestigial pelvic elements. The sktn •Y now be 
preserved by covering the flesh side with cloth or absorbent paper. 

rolling loosely and i111111rsing in fixative, or by ruotlt119 with borll or 

arsenical soap, rolling and drying. In this latter instance. it ts 
best to preserve the head and tail separately In lfqutd. If the 

specimen is a ma le, a testis should also be presened. Reproductive 

condition of females should be noted (!.-!-· numier. of ova present, 

size of the largest ov1111, etc . ). Embryos, especially those of poorly 

known species should be preserved in liquid; tt is preferrable to do 

this by preserving the entire oviduct rather thin by ,...,,,1119 lllbryos. 

Z. Turtles- Avoid cutting the shell. It is preferable to cut the IIHd, 

neck and forelegs out as one unit, the hind legs and Utl as I second 

unit and preserve these in liquid. The stcaach and re,roducttve organs 

should also be preserved in liquid. Carefully clean out and dry the 

she 11. 

3. Crocodiltans• Measure and skin the spec1..,. as for snaus, except tMt 

the tails should be skinned as well. Feet •Y be left attached (inject 

with fixative), instead of skinned out. Rub the skin with borax or 

arsenical soap and dry. 

Once they hive been properly ftxed, -,st llerpetol09tca1 s,ect- •Y 

COllftlliently be transported by wrapp;ng thea looHly 111 dlNNc_lotll or 11111te 
paper tallll which his been lfberally 110istened wttll alcollol (70I etlluol er 40I 

tso,n,,uol), or the ftxattve, then SH11ng thea tn tw pluttc bags (OIIO wtt11t11 

the other,_ indhtd1111ly closed by twisting the end 111d mttt111 or MCW1111-

wtt11 a rubber band). Several saall speciaens •Y be ........ t• • 1111910 1-.U
of dleeseclotll by laytnt the cloth out flat, spact .. tlle .,_... ._ Clle 

1-.U- of tt, foldtnt tile sides ewer the a11t•II 111d rollt .. 1111 c1olll 1 ... 1,, 

1Ue a rut• 

Thus ,acud, the spect_.. occupy ■int- space Uld •ttllt, tllllOl'tUt factors 

.._ tlley ■ltSt be trans,orted any distance or •11•. Spec1aal 11111 ,..;. t• 



)ndition for several -ks. so long as the bags ire well sealed to retard 

e and ev1por1tion. Cotton in sheet fona may be substituted for cheesecloth. 

bulkier ind Ny adhere to the sales of so. rough-suled species of lizards. 
~en it is moist. 

s being shipped (parcel post is a convenient means) should be carefully 

~a 1111<1 clearly marked "PRESERVED SCIENTIFIC SPECil1ENS." Packages often are 

: to much "wear and tear," so, effort in preparation pays off! Paint cans 

:n ng sizes make leakproof, sturdy mailing containen. Plastic bags containing 

~ns may be simply placed in the can and extra space filled with wadded rags 

:: r. Bags with heavy specimens should never be placed on top of lighter ones. 

~ddress labels should be typed or written with permanent ink. Place one 

se in the can with the specimens, tape a second to the side of the can. 

: he third label to the paper used to wrap the parcel. 

!int cans are not too costly, and a source of supply can generally be found 

suiting local paint stores. Watching auction notices sometimes turns up a 

store that is going out of business and 111y have cans. Re1110ve handles from 

.efore use. In lieu of cans. specimns NY be packed in any durable container. 

oostal regulations for size and weight restrictions before packing extremely 

or unwieldy parcels. Specimens such as large turtle shells or the skins of 

crocodilians may have to be sent via freight, and again, secure packing is 

:. Shipment of all crocodilian specimens is subject to stringent regulation, 

:y of these species are endangered animals. Collectors planning to take 

should carefully check customs regulations for import restrictions as well 

~eking capture laws in countries where the ani111ls occur. Proper arrangements 

"ten be made through the institution where one proposes to deposit the specimens. 

:~nerally, specimens snould never be sent in glass containers . Obvious 

:i ons to this are ampnibian eggs (and sometimes, larvae) and very fragile 

·ens. These should be placed in the smallest containers needed to hold the 

·ens plus fluid to maintain them; fluid should fill the containers, which 

: e heavily padded with cardboard or cotton. If rigid plastic tubing of 

: ient diameter is available, break resistant containers may be fashioned 

: t by cutting an appropriate length, stoppering one end, enclosing specimens 

luid, then sealing the other end. The tube 111y be wrapped lengthwise with 

i ng specimens internationally should check local Nil regulations on 

:el size, weight and any special packing provisions. The shipper may also 

·eauired to affix various postal and customs "declaration tags " to parcels. 

.e tags vary with parcel destinltion and are generally provided by the 

:al service. 

'lery large or heavy packages wi ll have to be sent via freight (air, 

· n, ship ) . The sender will be required to complete a "waybill" (avail-

~ from the carrier) listing, among other things, the nature and value of 

contents. To avoid excess charges, package and waybill should be marked 
Coll'fflercial Value. " Postal serv;ces in all countries have the legal right 

,nspect all packages. Intensive efforts to curtail the traffic of narco-

; and other restricted drugs has led to the extensive exercising of this 

nt. and the fact that several persons have attempted to smuggle drugs with

;pecimen containers has not aided the situation. Inspectors often open 

stic bags of specimens, and may be unawne of the need to reseal them . 

; causes loss of fluid and dehydrlt1on and probable loss of the specimens. 

1s therefore advisable to include two copies of the following statement with 

, parcel (one pasted on the outside and one sealed within): 

·PECTION OFFICER: This package contains dead, preserved amphibians and/or 

it1lts packed in plastic bags. As the speciaens have great scientific 

ue and wil 1 be ruined if not kept ..,1st 1 n their preservathe, it is 

, erathe that the bags be tightly resealed after inspection to avoid 

1por-1tion or leakage of preservative. Thank you. 

, PECTOR POSTAL: Este paquete contiene ej111Pl1res de anfibios y/o reptiles 

~rtos, preserv1dos y etlll)lcados en bolsu pluticas. Puesto que los 

~mc,lares son de valor cientifico y se 1rruinan si no penunecen en su 

lUi •servativo, !!. supltca que. despues de abrir las balsas para 

SPl .rlas. las cierre herat1c .. nte par1 evttar que el 1 tquido se 

.apore o se derr-. Gnciu. 

. AUTORlDAll[S ALSAIIIJEliARlAS: Este vol_. contea anftbtos • re,tets mrtos. 

nservados • sacos plasttcos. Coat o conteuao ta ••lo:- cientiftco • se 

. tragar1 se nao for Nntido lluatdo no presen1ttvo. ~ que apos abrir 

· sacos para tnspecao os •saos sej• ft..-te fecllldos par• nitlr 

aporac10 ou derra...anto do ltqutdo. Obrtgado. 

------------- ·- ·-- .. 
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wire to secure the stoppers. Plutic vials are nailable froa soae biol09ic1l 

supply houses; larger drugstores may also furnish the na111es of suppliers of these. 
Be sure to only use vials which can be securely closed (screw-on or snip-on lid). 
Again, pay special attention to wrapping such containers. 

INTERNATIONAL SHIPMENTS 

Collectors should be aware of prooer methods for shipping specimens 

i nternationally. Donation of all or part of a collection to institutions 

outside one ' s own country serves to: 

l . make synoptic heroetofauna 1 co 11 ections of different areas 
available to as 1111ny researchers as possible, 

2. prevent the loss (through war, neglect. earthquakes and 
other damage) of valuable collections deposited entirely 

in a single institution, and 

3. place the herpetologist in contact with colleagues in foreign 

institutions; this frequently leads to a most beneficial ex

change of ideas and data, thus advancing herpetology as a 
field of study. 

The private hoarding of specimens by any person is a waste of valuable 

biologic1l data, and can lead to overcollecting (i•!.·--researchen NY 

gather specimens from areas already represented, though inaccessible, in 
private collections). It ts with the above points in mind, anci the hope 

that more collectors will decide to enter into donation, exchange or loin 

relationships with foreign institutions, that the following guidelines are 
presented. 

The methods of packing described in the preceding section are adequate 
for international shipment. Generally, mail is the most convenient llffns of 

sending packages which are not too heavy or bulky. Parcels sent vi1 surface 
("ordinary" ) mail should have extra preservative added to the speciaen bags, 
as they may take as long as 4 months to reach their destination. Persons 
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Biologists should also be aware that the international s111.ettt of 

specimens (alhe or preserved) ts being ever more closely regulated for con-

servation reasons. Shtpaents of preserved 1n11111ls sent to the USA 1111st be 
accompanied by a list bearing the nllllber and scientific n1111e of all spect-

111e11s included. The i111porter (in the USA) 11ust obtain a special penatt froa 
the Bur-eau of Sport Fisheries and Wildltfe (Dept. of the Interior) tn order 

to receive foreign shioments of preserved or live speci111eM. 

Live shipments are additionally regullted by the Oept. of Agriculture 

and the Public Health Service. In all cases, endangered species are covered 

by regulations separ-ate from species not currently considered endangered. 
You are urged to carefully investigate ill~ aspects!!!. inteniattOMl 

~ before preparing ll_ send anima Is. 

STORAGE AND LABELLING 

This section ts not intended to be I complete guide to curatort1l tec:lllliqve. 
Rather, it is 111e1nt to serve as I set of capsule dtrecttons for tllose wislltng to 

start a preserved herpetological collection. A detatled discussion of cur1tori1l 
technique Ill)' be found tn Slevin (1927). 

Preserved collecttons are best 111intained tn alcohol. Suitable 1lcollol 

generally costs about the saae (per gallon) as fon111ldettyde, Ind 1lcollol-stored 

speciaens are fir easier to wort wtth. ForNldellyde also tends to corrode •tal 

lids and containers. Most collectors will be deterred froa using etllanol by t11e 

111911 tax t~sed upon its sales. Isopropanol ts far chNper. and ts entirely 

satisfactory for storage of speciaens. Metllanol sllould nner be used. CoflCelltrlti 

of SOI h suitable for re9ttles, while 401 1s better for IIIPllfbtaM. Botll etllanol 

and hopropanol are generally sold 1t 951 concentration; 526 ■I of tllts plus 

474 ■1 of water Mite one liter of SOS concentr1tton (421 ■I alcollol + 47' ■1 

•ter for 401). Spect■-111 being transferncl froa fo,..1111 or FAA ffutt• to 
alcollol 1111st ftr,t be soaked tn •tar for 41 IMlun. Fatlure to IOIII tlle 

spec1■111 often f'flults fn tts betng S8'1ere1y ...,.._ted by tfle a1collo1. ,,.,_..1y 

fhed speci■-111 will not be llarad by thts aethocl. If Nterta1 ts des1rN for 

use in 111stolog1cal won. Hlected pieces of tfssue sllould r .. 111 in JOI a1callo1 



'o r 24 hours, then 24 hours of SOS 1lcohol before going to final storage (omit 

:he water soak). Do not pack soecimens tightly in the jar . Snakes f i xed in 

:he 0os1tion illustrated earlier will readily coil i n j ars for storage. 

each soecimen retained in the collection should be assigned a catalog 

( in addition to the aforementioned "field nUIN!er" ). Amphibian eggs 

i n .. , arvae and reptile eggs may be cat1loged with I single tag design1ting 

Jne clutch or l ot. Th is number should be entered in a pen111nent catalog (using 

~aterproof i nk ) , along with the species nuie, date of capture/preservation, sex, 

locality, ecological notes and name of collector . Tags inay be t i ed in the same 

•egion as tne field tag . Collector ' s f i eld number should also be entered . As 

1 cross-reference, it i s useful to 1n1intain I card file (by taxon0111ic family) 

i n which a single card i s used for each species. On this card may be entered 

numoers from the catalog that aoply to these species. 

I t is convenient to place a label bearing species name, catalog nUIN!ers 

and locality data with each container. These should be written in pennanent 

i nk on heavy, durable paper . That produced by Byron-Weston Mills under the 

name "Linen Record Ledger" , lOOS cotton and linen fiber, 36 lb. and Dennison 

Paper Company ' s product "Resistall Index Bristol " , lOOS rag, 110 l b. wt. are 

both excellent and are available through printing shOps. The label may either 

be pl1ced within transparent cont1iners, or attached to the outside of opaque 

ones with masking tape . If modente cost can be withstood, external labels 

can be placed within tie-on, plastic label-holders. A typical museum label 

i s shown in Figure 2. 

Specimen j ars should be stored in cool places to help retard evaporation 

of preservative, and should never be exposed to sunlight, as specimen colors 

are r ap i a l y faded by such exoosure . Placing a pi ece of Paraf ilm sheet (ava il able 

from Caro li na Bio l og1cal Supply House, Burlington, North Caro li na ) over j ar 

11ouths before screwi ng on the cap will also reduce evaporation . Containers 

should be cnecked periodically and fluid level maintaineo . llell preserved 

and cared for collections make valuable teaching 1nd research tools. 
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Powdered Ionol should not be used, as it i s difficult to pre01re I stable 

solution of it in preserntive . Ionol is sold by the Shell Oil Company 

(Chemicals Division). 

While the two cheiaie1l methods discussed above hue not been widely used 

with herpetologic1l material, their success on• li111ited sc1le coupled with 

the value of accurate color preservati on suggests that they should be more 

thorougnly investigated. 
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COLOR PRESERVATION 

llhile preserving the morphological state of herpetological speciaens MS 

never presented any severe hurdles to collectors, preservation of color 1s 

quite another 1n1tter. All currently used, popular preserving fluids are alcoholic 

and/or acidic to some degree. Therefore, it usually is not too long before IICISt 

pigments are dissolved by such fluids and extracted from the speciaens. Amphibians 

sel!III particularly vulnerable i n this regard, though the effect on reptiles 1s 

noticeable. 

Previously, the only acceptable method of retaining amphibian skin color 

was that described in Cook (1965). Basically, this consists of skinning the 

specimen, confining all cuts to the ventral surfaces of body and l1111bs. The 

skin is then floated flesh-side up 1n a pan of water and re1111ining l)lrticles 

of tissue are rl!IWDved. The skin next is floated flesh-s i de down and spreed out 

in a second pan. A wet piece of cardboard may then be brought up benNth the 

skin, which 1s rubbed lightly to flatten it and remove trapped air. The 

cardlK>u·d-skin preparation 1111y be dried on blotting paper until mist, thlft 

placed between layers of blotting paper and thoroughly dried with he1vy wei9"ts 

(such as books) on top of it; 1t 1111y also be placed in a plant press. Ret,t11es 

may be siailarily prepared. In all cases, the carcass should be presel'Ved in 

fluid and tagged with the suie number IS the skin. Skins thus prepared should 

be stored in the dark and not exposed to prolonged light. 

The above technique, while useful. 1s tedious. Windsor (1971) hlS described 

a technique for using SOS saturated. aqueous a...,niua sulfate solution IS 1 

preservative of frogs . As the compound is an aqueous, neutral salt, no pig11111t 

was dissolved and natural color WIS still evident in the speci111ens 6 mnths after 
preparation . Total fix i ng time should be at least 36 hours. 

Specimens nay be stored in buffered fonna 1 in ( 1 OS) or i soprol)lno 1 ( 40I) to 

which liquid lonol-40 R has been added (White and Peters, 1969). Storage should 

be in dark places which are not subjected to heat much above 10°F. The 

fo!'Nltn/lonol method has been successfully used with herpetological -■ ter1a1 

by Mr . Woodrow Barber, Biology Oel)lrtment, University of Kentucky 1t Moretleed, 

and by Or. George l1nnarone, Chicago Academy of Sciences (personal CCllalllicat1on ). 
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INTRODUCTION 

A GUIDE TO 

PRESERVATION TECHNIQUES 

FOR 

AMPHIBIANS AND REPTILES 

George R. Pisani 
Musem of Natural History 

Un1ven1ty of Kansas 
Lawrence. Kansas 66044 

Illustrations 
by 

Patricia Hay and Ten Swearingen 
Musem of Natural History 

Un1venity of Kansas 

Over the years, sever1l infonaative works descr1b1119 tlle prese"at1011 
of 1111)111b11ns 1nd reptiles have bHfl published. llost of tiles• llawe NIii 
intended for relatively 11■1ttd dfstr1but1on by the 1MtitutfOIII or 1nd1-
v1duals publishing th•. This fact. coupled with new llWI pertaini119 
to syringes 1nd certl1n drugs used for k1111ng spec:ians. •rrants 1n 

additional treatlllnt of the subject. Thts 1rt1cle 1s an attalpt to cm
b1ne I co■plete survey of current techniques with 1 11199 sin that t11e 

indhtdual collector can conveniently carry 1n the field. 
In 1n age when so uny wild species 1nd ll'HS of suit.le llal»itat are 1t 

the threshold of utera1111tion, 1t SMIS 1dv1slb11 1t the outset to include a 
plea for conservation 1n thfs booklet. Current ■us ... collecttOftl COlltlin 
ucellent suples of nrious North AMr1can species of re,t1111 ud ...... tbt1111 
frc■ certain 1reas w1 thin the tr ranges. In these 1nstucll, t t 1s a needless 
.aste to collect and preserve addtttonal uterial wllM thts will 110t add 

1p,rec11bly to our knowledge of these creatures. I • •t referrt111 to 

such collecting as uy be associated with the co■p111111 of • s,..,t1c 
teaching collec:ttOII by a school or to collec:tfOII of spec-. ...._ for 

1 111rttcular aspect of researdl, but rattler to the cap..,. ... ,,....,,.tt• 

of ant•ls staply to a.us • co11ect10II wtltch •Y llftW be..., for sct•t1f1c 
or educattOMl purposes. ~ are n..,... .... ,..1, .,.., 111ch1dt .. ..,...1 
1n North Mirta, tn whtdl the ...,..1b1ans and re,t1111 are,_,.,, baa. 
C011ect10IIS f,_ tiles• areas ca11 add NUUl'lbly to ow ...,...lettal 
knowledte. P1n0111 w1sll1119 to l11rn of the dll1ru111ty of 1,ectaas-
f,_ parttcular areas should COIIIUlt w1t!t llerpetol09t1t1 at...,., 

1111tventtt11, --~• zoos, etc. 

1 would ltke to upress :-J thellts to Woodrw II. le,w, lllblrt N. Sattll, 

111111• £. Duellau, Jos .. T. co111111, Clar'IIICe J. Nd:oJ, ud ..... 
1allllU'OIII for funtsllt111 llllpf111 •tert•l and/w advtce .. te "11111 Sllaffer, 
Judy Natltoll, ~ Jolalea, ... 11...- Stt•t• fw ....... 1.--.. 

'Bub are also llqlf'9IHd to Jat• ,1111 for ,,....r1 .. - ef a. •1atawe
tt0Ml Sh1,-.t• sectt•. 



FIELD NOTES 

Specimens not accompanied by data identifying the collection locality 

are virtually useless to scientific investigatoi-s. The 110re data available 

for a specimen, the greater its value in resHrch. Hence, keeping accurate, 

;omplete field notes is necessuy. Many times, data felt to be trivial at 

the time of collection may prove to be quite useful when many observations 

are pooled. Field notes should be written in waterproof ink ("Pelikan" brand 

is preferred by many) using only one side of each page. Several brands of 

waterproof ink will "run" if alcohol is accidentally spilled on the page, 

hence care should be used in selecting ink. A worthwhile technique is to 

carry a small notebook for on-the-spot data taking. Then transfer these 

data into the permanent field notes as soon aften,ard as possible. 

The followfog is a representative outline of data included in field 
notes (numbers refer to those in figure la): 

1. Locality- Do not record locality with reference to business 

establis!Nnts. Use tCM'ls or Nllt)ld roacaMys; deten11ine distance 

from an automobile odoNt1r (if available), or estimate distance 

carefully fr0111111ps. It is not unusual for roads to be rerouted, 

renllllblred or both. It 1s therefore advisable to refer to roads 

indicated in a good atlas to which future reference can be 1111de. 

In the U. S .• the Alllerican Highway Atlas (Gousha Co., Chicago) is 

suitable. If collecting in arHs r11110te fr0111 roadways, locate the 

collecting site as accurately as possible from U. S. Geological 

Survey topographic maps. Collectors in foreign countries should 

t ry to obtain accurate, detailed 1111ps of the areas in which they 

are working . Elevation of the locality should also be recorded 
,1henever possible. 

2. Date• Always write out the name of the month, or indicate month by 

a Roman numeral; 6-10-71 could refer either to June 10th or October 6th. 

3. Name( s) of a 11 co 11 ector( s) present. 

4. Time of collecting. 

5. Air te111P1rature and other appro,riate weather notes• It is often 

useful to note existing cloud coY1r and misture conditions, as 

well as general wHthlr conditions preceding thl collection. 

6. Species- list all species collected plus the nllllber collected of 

each, followed by species which MY bl observed but not collected. 

Accurate color notes are I worthwh1l1 inclusion, especially when 

collecting in regions having a poorly known her,,etofluna. It 1s 

also worthwhile to take accurate color notes when an atypically 
colored individu.1 of a well•kllOl:III species 1s encountered. 

7. Microhabitat of species collected and any significant behnior 

(courtship, defensive display, etc.) observed. 

8. Field number• It is useful to carry a series of numbered field tags 

on collecting trips. These should bl printed on heavy paper in 

pel'Nnent ink. Satisfactory tags can also bl Nde with one of 

the COllllll'Cillly available label Mkln that i1111>rint plastic 

t1pe. ThrNd c1n bl Sftft througtl the nuablrld tags, but the 

blcking on the tape should not bl ,...,.__ Avoid using colored 

thread, or thread Ndl frca synthetics such as nylon, which 111y 

be destroyed by presenathes. White, cotton carpet thread 1s 

suitable for tagging. After tllnld1ng the tag, tie I saall knot 

in the string IS shol:ln 1n figure lb. Eich speciaen should be 

ustgnld its own nUllblr, which grutly si-,liftes the task of 

keeping specimns and lOC1l1t111 assoctatld. Testes, stoaach 

contents, photos, UPI recordings, etc. are assigned the SIN 

nUllblr to increase efficiency in future analyses. Field Ugs 

should be securely tied (with I square knot) to specimns IS 

illustrated in Plates 1 and 2. Liurcls possessing f-,r,1 pores 

should be tagged by IUlottt119 the 1trt119 belOIII the kllN; this 

1votd1 covering the pores wttll 1trt119. Tap 1n the field ser111 

should bl IIUllbered tndlpetldllltly frca the catalog s1rtes discussed 

in I liter section. 
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Of the above dat1, nUlltlei-s 1 (lOC11ity), 2 (date), 3 (naa(s) of 

collector(s), •nd 8 (field nUIIIOer) represent the ■in,_ data wh1dl should 

be recorded. If speci1111ns ue donlted to 1n institution, the ft1ld notes 

should be donated with thea. Do not include field notes in the s- container 

used to hold speci111ns. 

KILLIIIG Q[ SPECIMENS 

It 1s essenti1l th1t live llerpetological speciaens be killed in such a 

IMnner as to leave the -scles in I r-elued state. Following this. thli, can 

bl fixed, or hardened, in stand1rdized positions which en1bles researchers to 

e.•ine tllea conveniently and 1110st •ccurately (r-efer to Plates 1 and 2). Pfany 

books reco.end that repti Jes be ki I led by hypoden11ic injection of aqueous 

sodh• pentobarbital (Nelllbutal) into the heart. This technique is 1ndlld 

excellent, but the reader should be •ware that Nembutal 1s not 1 91111rally 

n11l1ble drug. its possession being closely regul1ted by the Fldlrel luruu 

of Narcotics and Dangerous Drugs. It is possible for qualified persons to 

obtain I peratt to purchase Nellbutal. but the application procedure 1s best 

begun several 11011t11s in 1dv1nc1 of anticipated need. For additional dlta111 

concerning the perait, t111 reader is urged to consult represantattwn of thl 

above-mnttCIMd Bureau at the Federal c111t1n in .,st large c1ttes. Stltl 

Ind local regulations should 1lso bl checked. Ccaerctal llallutal 1s sold at 

1 conc111trat10fl of 50 119/cc. TIii fo,. of Nlllbutal sold IS • syrupy t111er 

should bl IYOided. C«-rcjal Nlllbutll MY bl used directly for 1.,.... 
speci-s (over 5 pc,unds body •ight), and diluted 1 :5 with •ter fw -11er 

reptt111; for very 511111 spectaens such IS !l2!!.!.!!2!. or 511111 ~ it 1s 

possible to dilute to 1: 10 and retain effecth1111ss. Nlllbutal dtlutld 1 :10 CIII 

also bl used 011 l1rger speciaens, but dHth will bl delayed. Ont cc (used 

~111 strength) injected into the hlart ts g1111r11ly sufftct•t to qutckly 

k111 an an1•1 of the bulk (vol1a1) of 1 3 foot t1llblr r1ttl1SMU (~ 

!!!!:!:!m). Pos1t1011 of the helrt 111 suk11 can often be J.,.._ a., c1 ... 1y 

•tdllt119 U. ftlltnl plates • tlle utertor 1/3 of the llo4, te ~ ._rllleat. 

InJect1oa .,_.,. into the anterior 1/3 of the body cawtty ts ••• tffecttYe, 

but dHtll ts not as rapid as fra •rt 1nject1011. Other repttl• Cllt be 

killed by injection into thl hllrt reg1Gft. Do not ltUIIPt to tnjtct SPIC1aet11 

which are so saall r.r thin IS to bl IIHvily daalgld by the ........ It hand. 



A nlllli>er of other effective killing means are available. Turtles may be 

:hlorofol"llleCI if care is taken not to allow then to stiffen. Confining the 

turtle with a chlorofonn moistened rag or cotton wad in a closed container for 

15-30 minutes (Cook, 1965) should suffice. The use of chloroform on other 

·tiles is definitely not recomnended, as severe contortion usually results. 

;hloroethylene or ether may be substituted for chloroform with good results, 

dnd can be used on most repti 1 es. Most specimens can be k i 11 ed by confinement 

with either trichloroethylene or ether for 5 minutes beyond the time the animal 

l oses the ability to right itself when turned over . These liquids are availabh 

:o the public from either biological supply houses or certain drugstores. Their 

use may oe superior to Nembutal when working with small, fragile ani1111ls like 

some trooical geckos. Caution should be observed with ether, as it is highly 

flalffllilole and can, under certain storage conditions, explode. ~ labels 

carefully. 

All ampnibians and a number of smaller reptiles (!.·.!!: small, tropical 

geckos) are easily killed by immersing th11111 in a solution of Chloretone 

(hydrous chlorobutanol). A stock supply is COIIIIIOfllY prepared as a saturated 

solution of Chloretone in 951 ethanol. This stock solution mey be conveniently 

carried in a smell vial; 2 c:: of it added to a pint of water is effective. 

The solution should be kept tightly covered when not in use, and can be used 

over and over; its strength will diminish with use. 

Various other means are suitable for killing reptiles and a~hibians. 

Securing the animel(s) in a cloth sack and i-rsing the sack in wann (110°-

1200F; 43-47°C) water is effective, but sped mens should be removed shortly 

after death. Specimens may also be inmersed in alcohol (15-251 for a.._,hibians; 

50-60S for rept ii es) . Though the method is not recoomended, bags containing 

reptiles may also be left exposed to direct sunlight until death from 

Jverneat1ng occurs. Great care must be used however, as dehydration and 

~ccompany,ng contortion can happen quickly; a~nibians should never be killed 

in tnis way. Both procaine hydrochloride (Livezey, 1958) and succinylcholine 

chloride (Anectine) (Lambert, 1967) have been used effectively as killing 

agents; however, their availability is usually restricted like that of Nembutal. 

to fonnalin. Also, fonnalin has a tendency to cause swelling of 

several types of tissue, rendering them unsuitable for some histologi

ca 1 purposes. 

2) FAA (formalin-alcohol-acetic acid)- Prepared by mixing 10 parts 

c011111trcial formalin, 50 parts of 951 alcohol (ethyl or isopropyl), 40 

parts water and 2 parts glacial acetic acid. FAA penetrates tissue far 

better than fonna l in a 1 one, and has 1 ess tendency to cause ce 11 dis tort ion . 

The rapid tissue penetration can also be an aid to preserving valuable 

specir:,ens found dead ind. perhaps, putially decoq)()sed. The primary 

disadvantages of FAA art: the need to mix several cQIIIOOflents; and, the 

necessary alcohol and acetic acid may not be available in certain 
localities. FAA is not available in powder form, but can be premixed 

without the water to reduce voli,nt in transport; water may be added 
later. If FAA is to be used extensively in hot regions, it is rec011111tnded 

that the acetic acid be added just prior to actual use, as it quickly 

evaporates fr11111 the solution; containers may be cooled by wrapping 

them in wet rags and shading th• to retard evaporation of acetic 

acid. 

3) Alcohol- If neither for11111n nor FAA are available. alcohol NY be 
used as a fixative. Cooll: (1965) recOIINncls ethanol (951 for reptiles; 

701 for a.._,hibians) or isopropanol to fix in the absence of other 

solutions, but the latter is not dts1rab1e. 

4) Special- A large nUlllbtr of other fixatives exist, each being useful 

for different types of tissues. and studies. Bouin's solution (75 

parts saturated aqueous picric acid, 25 parts comercia1 forwa11n. 

s parts glacial acetic acid) 1s especially useful for field preservation 

of testes to be used in speratogtntsis studies. Testes •Y be placed 

in vials of Bouin's and safely kept there for long periods of ti• 

without dhtortton of ce11si the ,...;nc1er of the specf..,. •Y be fixed 

with FAA or fora1fn. For a CCIIIIJ1tte dfscuss1011 of special ffxattves. 

the reader 1s referred to Guyer (1961 ) and s ill11ar texts. 

Recent drug laws havt greatly increased the difficulty of obUtntng syrill4}ff 

for preserving purposes. State laws 111y also vary in the regulation of the 

above-1111ntioned chemicals. It is often possible to obtain necessary supplies 
througn institutions, particularly in return for depositing desired speciaens. 

FIXING 

The purpose of fixation is to preserve the actual morphological sUte and 
color of the specimen, and to prepare the tissues for microscopic e11111tnatton. 
Hence, the fixative should kill tissue quickly; penetrate it uniforw1y and rapidly; 

prevent postmortem dec0111POsition; not distort the tissue; and should Pret»AN tM 
tissue for staining. No single fixative will do all of these things. so various 
compromises must be made. 

The mst widely accepted and suitable general fixatives for field use are: 

1) Formalin ("Fonnol" or "Fonnalina" in Spanish; "das Fo,..1dehyd• in 

Ge,...n)- Sold c~rcia11y IS • solution of approxi•tely 40 percent 

forNldehydt gas in water, fonnalin 1s the mst widely used fftld 

fixative. For purposes of dilution, comnercial fonalfn ts usually 

considered IS lOOS, and can be used in 101 strength (1 part fo,..1fn: 

9 parts water) for fixation. Fonnalin may be buffered (whfdl helps to 

reduce discoloration of speci•ns) by mixing 1 tab1tSPoOII of bakfng 

soda or borax with each pint of lOS fonnalin. Generally sold as a 
liquid (often in drugstores), it is also 1v1H1bl1 as a so1fd pol,_,. 

(p1r1fonnaldehydt), which is convenient for saving weight and space in 
transport. Huheey (1963) recomnends sealing 16 grim of parafo,..1dt

hyde and 4 grams of anhydrous sodium carbonate in p1cll:1ts for f1t1d 

transport; 1 packet added to 400 ml (about 1/2 quut) of witer •11:ts a 

101 solution of buffered fonnalin. Premixed, buffered paraforwaldt

hyde powder is available from Carolina Biological Supply House. 
Parafonnaldehyde alone can be obtained from Eastllln Organic Chtll1ca1s. 

Rochester, New York. Formelin, while an excellent general fixative. 

is highly irritating to the user's skin and (as a vapor) to ..c:ous 
membranes. It is not unc011110n for users to develop strong allergies 
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5) Miscellaneous- If a valuable soeciaen 1111st be saved Incl no other solutions 

are available, a nUllbtr of e1111rgency measures are possible. The speciaen 

may bt frozen or packed in strong brine until prestrvattve can be obtained. 

Liquor is generally not I suitable source of alcohol, as 111) proof lfquor 

is only 551 ethanol. Howfter, strong tequila (about 160 proof) Ny be 

useful; rubbing alcohol can also be used. These, howt¥er. are only 

desperation musures and it is usually 1110re beneficial to get the speciat11 

into• proper fixative (hospitals, local schools, etc. are suc,gesttd as 

possible sources). 

lt 1s always preferable to introduce fhative into tht body cHtty. as 

speciaens (particularly reptiles and larger 1111phibians) can dtcOIIIPOSt tnternally 

if si11111ly placed in fixative. Eno119h fixative should be injected to !!!!.• 
but not distend. the ani•l. Care should also be Uken not to 11-.e the 
fen,ral pores of 1111ny lizards by puncturing th .. with the needle. The neck 

of turtles should be COllllllttely txtendtd and the IIOUth held Olltfl wttlt woc1. con. 
or tightly wadded paper prior to fixation. Excellent necll: txtenst• cu be 
obtained by hooll:ing the dead turtle's upper jaw over a nail or broil• brlftdl and 

letting tht aniNI 's hanging weight pull the neck out straight prior to fnjectf119 

it. The upper jaw can also be hooll:ed ower a paper clip placed ower tlte.,. of 

the fhi119 tray. and the neck then drawn out. One h•ipenis of •I• lfurds alld 

snall:es should be partially tvtrted with thullb pressure on the base of tlte tafl • 

followed by injection to CC1111Jltte1y evert ft as indicated on the ff'Nt cower. 
The haipenis should not be perwitttd to r .. in illCCIIIPlttely IY9'1MI tltrHd 
•Y be tied anauncl the base of the fully tvtrttd h•ipenis to 11o1, reta1• flufd 

withfn it. It 1s also an accept.Ible practice to tvtrt the 11-1,-11 '1 
injectfon of fixattve alone. Typical sites for injection of presonatt,e 

1r1 starred tn Plate z. Tafls of lizards and snakes should be sht lengthwfso. 

being very careful not to break the tail off; sharp tns~ts are• -.St.• 

Large .... u of fixative can be conveniently handled in the injectf• a11111Nm 
dtsiptd by Jackson (1971). a1thougll the authOr has ntver felt at• d1Udwu

ta90 1111119 lartor syrtnges. If no inJectton 1ppenws ts 1Ya1ltlllo, tile s,eci
... ,._ld be d._1, 11ft fn 11¥11'11 places fffltrally and IJllCN NIIJ--, 1■ 
ffxatfve. Spread tllo sides of the 1l1ts to acait ffxattve.,. eufly. Awotd 

cuttf119 tht anal plates of snalr.ts and 11urds and faoral pores of Huns. 
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Once the 1ni•l 1s injected or slit, 1t 1s ..,st conveniently fixed by 

placing it (after proper positioning) betllNn pieces of white paper tolMling Plate 1. Amphibia• 
moht.ned liberally with fix1tiv1. This c1n be done in shlllow, covered pl1Stic 

"'" rustproof 1111t1l pans. Surgical instnaent pins with sliding 1111tal covers ire 
, handy for this. Avoid colored towels, as the colors dissolve in the fixative 

4 stain the speci111111. 

Preferred positions for fixing 1nd sites for field tag attacta.nt ire 

il lustrated in Plates 1 and z. Am!>hhblenids 1nd caec;Jians should be fixed in 

the same position as snakes; it 1s useful to fix these with the mouth open, as 

this greatly facilitates examination of oral characters later on. Lizards with 

long tails should be fixed with the tails bent as shown. Frogs and toads 1111y be 

positioned with the sole of the foot dOWI (Duel1111n, 1962). However, because 

this position obscures many hind limb 1nd 1n1l chlr1cters, others feel thlt 

anur1ns ire best fixed with the hind limbs in the position shown in Plitt le. 

Toes and fingers should 1lw1ys be straight ind spre1d 1p1rt. Small a~hibi1ns 

need not be injected or slit prior to positioning, as the fixative will penetrate 

to the body cavity quite easily. Sm1ll 11111)hibi1ns ind lizards 1111y hive the field 

tag tied around the body just interior to the pelvic region. 

Am!>hibi1n eggs and larv11 ire best fixed 1nd stored by dropping th• directly 

into j1rs of lOS form11in; pres1rv1 entire egg clutches whenever possible. Hany 

amphibians attach their eggs to leaves, twigs, etc. Whenever it is pr1ctica 1, 

these items should be preserved with the eggs .w_ .!lli., as the litter are often 

severe 1 y d1111ged by attempts to dhen9191 thea. Change the for11111 n on eggs and 

larvae after about 12 hours. Reptile eggs should be 11111Sured (length and width, 

i n millimeters), then injected. 

All specimens should be a I lowed to remain in fixative for 24 hours. 

~ Large Specimens (too large to be conveniently stored entire in liquid) 

1. Snakes- Obtain the snout to vent and tail lengths (in rrm). Then skin 

by making a long ventral incision to the side of the mid-line; leave 

the head and tail attached to the skin, severing these from the carcus 

(avoid cutting the anal plate), and then inject head and tail (evert 

hemipenis if male) with fixative. With boids, sever the hind part just 
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Plate 2. Reptiles 
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ahead of the bony, vestigial pelvic elenients. The skin •Y now be 

preserved by covering the flesh side with clotll or absorbent paper, 

rolling loosely and i-rsing in fix1the, or by rubbt119 witll borH or 

arsenic1l so1p, rolling and drying. ln this litter instance, it is 

best to preserve the head and tail se111r1tely in liquid. If the 

specimen is a 1111 le, a testis should I lso be presened. Reproductive 

condition of f11111les should be noted (!.·!·- nuaer of ov1 present, 
size of the largest ovum, etc.). Embryos, especially those of poorly 

known species should be preserved in liquid; it ts preferrable to do 

this by preserving the entire oviduct rather tllln by l'80Ying IIIDf'YOS. 

2. Turtles- Avoid cutting the shell. lt is preferable to cut the held, 
neck ind forelegs out as one unit, the hind legs Ind tlil IS I second 

unit and preserve these in 1 iquid. The stcaach and rlt)f'Oducthe organs 

should also be preserved in liquid. Carefully clHn out and dry tlle 

Shel 1. 

3. Crocodil i1ns- Me1Sure and skin the speciaen as for snalles, Hcept tllat 

the tlils should be skinned IS well. Fut •Y be left attac ( tftject 
with fixative), instead of skinned out. Rub tlle sktn wtth born or 
1rsenic1l soap and dry. 

Once they lllve been properly fixed, mst herpeto109fca1 s,ectau •Y 

conweniently be transPorted by wrapping thea looHly tn cllNNc_lotll or .eatte 

paper to.1 wlltch Ills been ltbera11y misttned wttll alcollol (70l etllanol or 40I 

ts~nol), or tlle ftxattve, then sHltng thea in blO pluttc bigs (OM wttlltn 

tlle otller,_ indtvtdua11y closed by twhttng tlle end ud aott1 .. or securt .. 

w1th a rubber band). Several saa11 speciaens •Y lie...,_ 1■ • 1111910 1-,tll 

of CMeMC:lotll by l1yt119 tlle cloth out flat, spact .. tllo ....._. ._ tlle 
1-.U. of 1t, fold1■t ino stein over tlle ant•l• • rent .. tlle clotll 1 ... 1,. 
ltko. ,,.. 

TIius ,acud. the spect .. s OCCUPY ■1111- space ... ••• 1.,..-tut factors 
we.. tlley ••t be transported any distance or •11N. S,OC1- wtll ,,_t• 1• 



Jndition for several -ks. so lon9 as the ba95 are well sealed to retard 

2 and evaporation. Cotton in shut forw •Y be substituted for cheesecloth, 

bulkier and •Y adhere to the scales of SON rou9h-suled species of lizards. 
~en it is moist. 

s being shipped (parcel post is a convenient means) should be carefully 

; a au<I clearly marked "PRESERVED SCIENTIFIC SPECil1ENS." Packages often are 

. : to much "wear and tear," so. effort in preparation pays off! Paint cans 

·yi ng sizes make leakproof, sturdy mailing containers. Plastic bags containing 

;ns may be simply placed in the can and extra space filled with wadded rags 

: r. Bags with heavy specimens should never be placed on top of lighter ones . 

i ddress labels should be typed or written with permanent ink. Place one 

se in the can with the specimens, tape a second to the side of the can. 

the third label to the paper used to wrap the parcel. 

i int cans are not too costly, and a source of supply can genera 1 ly be found 

·suiting local paint stores. Watcllin9 auction notices s0111etimes turns up a 

s tore that is goin9 out of business and NY have cans. Remove handles from 

:efore use. In lieu of cans, specimens 111y be packed in any durable container. 

postal regulations for size and weight restrictions before packing extremely 

or unwieldy parcels. Specimens such as large turtle shells or the skins of 

crocodilians may have to be sent via freight, and again, secure packing is 

: . Shipment of a 11 crocodi 11an specimens 1s subject to stringent regulation, 
1Y of these species are endangered animals. Collectors planning to take 

should carefully check custOIIS regulations for import restrictions as well 

~eking capture laws in countries where the animals occur. Proper arrangetnents 

' ten be made through the institution where one proposes to deposit the specimens. 

ienerally, specimens snould never be sent in glass containers. Obvious 

:i ons to this are ampnibian eggs (and sometimes, larvae) and very fragile 

-ens. These should be placed in the smallest containers needed to hold the 

·ens plus fluid to maintain them; fluid should fill the containers, which 

Je heavily padded with cardboard or cotton. If rigid plastic tubing of 

;i ent diameter is available, break resistant containers may be fashioned 

i t by cutting an appropriate length, stoppering one end, enclosing specimens 

l uid, then sealing the other end. The tube may be wrapped lengthwise with 

i ng specimens i nternationa 1 ly should check loc:11 mail regulations on 

:el size, weight and any special packing provisions. The shipper may also 

·eQuired to affix nrious postal and customs "declaration tags " to parcels. 

e tags vary with parcel destination and ire gener11ly provided by the 

:a 1 service. 

'lery large or heavy packages will have to be sent via freight (air, 

·n, ship). The sender will be required to complete a "waybill " (avail

~ from the carrier) listing, amon9 other things, the nature and v1lue of 

contents. To avoid excess ch1rges, package ind waybi 11 should be marked 
_ ~ Y!.l.!!!.·" Postal services in 111 c:ountries have the leg•l right 

: nspect a 11 packages. Intensive efforts to curt1i 1 the traffic of narco

s and other restricted drugs has led to the extensive exercising of this 

nt, and the fact that several persons have 1ttempted to smuggle drugs with

specimen containers has not aided the situation. Inspectors often open 

stic bags of specimens, and may be un1w1re of the need to reseal them . 

; causes loss of fluid and dehydration and probable loss of the specimens. 

1s therefore advisable to include two copies of the following statement with 

, parcel (one pasted on the outside 1nd one sealed within): 

"PECTION OFFICER: This pac:k191 c:ontains dead. preserved upllibians and/or 

; tiles picked in plastic bags. As the speci•ns have great scientific: 

ue and will be ruined if not kept inoist in their preservative, it is 

Jerathe that the bags be tightly resealed after inspec:tion to 1void 

100r1tion or leakage of preservative. Think you. 

;; PECTOR POSTAL: Este paquete contiene ej1111PllrtS de 1nfibios y/o reptiles 

~rtos, preserv1dos y e11111c1dos en bolsu plastic:as. Puesto que los 

~mplares son de valor c:ientific:o y se arruinan si no pe,,..necen en su 

.ui •servatho, !!. suplic:1 que. despues de 1brir Ju bolus para 

s111- :rlas, las c:ierre heraeticaaente para evitar que el liquido se 

.apore o se derr-. Graciu. 

· AUTOltIDAIIES ALSANIIE&AlllAS: Esta vol_. cantea 111f1b1os e ,..,ufs mrtos, 

nserndOs • ucos plasticos. C011> o conteudO tea v1lo:- cientific:o • se 

:tr1'}1r1 se nao for •nt1do huaido no presen1tivo. 2!!!!!!. que 1pos abrir 

, Hcos para tnspecao os •sms sej• f1..-te fechldos para 1,itar 

•apor1c10 ou clerra•anto do 1 iquido. Obrigado, 
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wire to secure the stoppers. Plastic vials are available fnia scae biol09ic1l 

supply houses; larger drugstores may also furnish the names of suppliers of these. 

Be sure to only use vials which can be securely closed (screw-on or snap-on lid). 
Again, pay special attention to wrapping such containers. 

INTERNATIONAL SHIPMENTS 

Collectors should be aware of proper methods for shipping specimens 

i ntern1tion111y. Donation of all or part of a collection to institutions 

outside one ' s own country serves to: 

1. make synoptic heroetofaunal collections of different areas 

available to as many researchers as possible, 

2. prevent the loss (through war, neglect, earthquakes and 

other damage) of valuable collections deposited entirely 

in a single institution, and 

3. place the herpetologist in contact with colleagues in foreign 

institutions; this frequently leads to a most beneficial ex

change of ideas and data, thus advancing herpetology as a 
field of study. 

The private hoarding of specimens by any person is I waste of valuable 

biological data, and can lead to overcollecting (i•!.·--resurchers •1 

gather specimens from areas already represented, though inaccessible, in 

private collections). It is with the above points in mind, an~ the hope 

that more collectors will decide to enter into donation, exchange or loan 

relationships with foreign institutions, that the following guidelines are 
presented. 

The methods of packing described in the preceding section are adequate 

for international shipment. Generally, mail 1s the most convenient aeans of 

sending packages which are not too heavy or bulky. Parcels sent via surface 

("ordinary") mail should have extra preservative added to the speciaen bags. 
as they may take as long as 4 months to reach their destination. Persons 

17 

Biologists should also be 1w1re that the international slliiaet1t of 

specimens (1live or preserved) is being ever more closely regulated for con-

serv1tion reuons. Shipaents of preserved aniNls sent to the USA •st be 

1cc:Offll)1nied by a list be1ring the nlJllber ind scientific n._ of 111 speci-

111e11s included. The importer (in the USA) 11ust obtain I special penllit froa 
the Bureau of Sport Fisheries ind Wildlife (Dept. of the Interior) in order 

to receive foreign shilllllents of preserved or live speci111eM. 

Live shipments 1re 1ddition111y regulated by the Oept. of Agr1c:ulture 

ind the Public Health Service. In 111 cases, endangered species ire c:owered 
by regulations separate front species not currently considered endangered. 
You ire urged to c1refully investigate all l!9!l aspects!!!. 1nt1m1t10111l 

~ before preparing !2_ send animals. 

STORAGE AND LABELLING 

This section 1s not intended to be I cllffll)lete guide to curatorial tecllnique. 

Rather, 1t 1s me1nt to serve u I set of capsule directions for those wtsh1ng to 

start a preserved herpetological collection. A detailed discussi011 of curatorial 
tec:hnique Ny be found in Slevin ( 1927). 

Preserved collec:Uons ire best Nintained in alc:otlol. Suitable alcollol 

generally costs about the saae (per gallon) as fon111ldetlyde, and 1lcollol-1tortd 

spec1Nns are far euier to wortc with. Fon111ldetlyde 1lsci tends to conode •tal 

lids ud containers. Most collectors will be deterred fnia using ethuol by the 

high tax i""'°sed upon its sales. Isopropanol fs far chNper, and 1s 1t1t1"91y 

Htisfactory for storage of speciaens. Methanol should ne¥er be used. Concentr1t1 

of SOS 1s suitable for reptiles, while 401 1s better for ...»fl1b11M. Botll et111nol 

and hopropanol ire gener11ly sold 1t 951 conc1t1tr1tion; 526 ■1 of tilts plus 

474 •1 of water •It• one ltter of 501 c:oncentration (421 ■1 alcohol + 47' ■1 
wter for 40S). Spec:1■-s being transferred froa fon111Jh1 or FM ftutt• to 

alc:ollol •st first be soaked h1 water for 48 lloun. F1tlure to SOM tlle 

spect..,. oft111 r11ults in tts being sev.,.ly Ntt,.antect lly the elcollel. Properly 

fhed speciaeM will not be haNed by this Nthod. If •ter11l ts del1f"N for 

use in h1stol09ical won, ulected pieces of tissue should r_.111 111 lOI 11cotiol 



"or 24 hours, then 24 hours of SOS alcohol before going to f i nal storage (omit 

:he water soak ) . Do not pack soecimens t i ghtly in the jar . Snakes f ixed in 

:he oosition illustrated earlier will readily coil i n Jars for storage. 

0 ach soecimen retained in the collection should be assigned a catalog 

( in addition to the aforementioned "f1eld number"). Amphibian eggs 

m .. , arvae and reotile eggs may be cataloged with a single tag designating 

Jne clutch or lot . This number should be entered in a pennanent catalog (us i ng 

. aterproof ink), along with the species name, date of capture/preservation, sex, 

locality, ecological notes and name of collector. Tags may be tied in the same 

-egion as the field tag . Collector ' s field number should also be entered. As 

1 cross-reference, it i s useful to maintain a card file (by taxonomic family) 

i n which a sing I e card is used for each species. On this card may be entered 

numbers from the catalog that apply to these species. 

I t is convenient to place a label bearing species name, catalog numbers 

.md l ocality data with each container. These should be written in pennanent 

i nk on heavy, durable paper. That produced by Byron-Weston Mills under the 

name "Linen Record Ledger" , lOOS cotton and linen fiber, 36 lb. and Dennison 

Paper Company ' s product "Resistall Index Bristol", lOOS rag, 110 lb . wt. are 

both excellent and are available through printing shOps . The label may either 

be pl aced within transparent containers, or attached to the outside of opaque 

ones with masking tape. If moderate cost can be withstood, external labels 

can be placed within tie-on, plastic label-holders. A typical museum label 

i s shown in Figure 2 . 

Specimen jars should be stored in cool places to help retard evaporation 

of preservative, and should never be exposed to sunl i ght, as specimen colors 

1re rapidly faded by such exposure. Placing a piece of Parafilm sheet (ava i lable 

fr om Caro li na Bi o log i ca l Supply House, Burlington, North Ca rolina ) over j ar 

:nouths before screwing on the cap will also reduce evaporati on. Containers 

s hould be cnecked periodically and fluid level maintained. Well preserved 

and cared for co 11 ecti ons make va 1 uab 1 e teaching and research too Is . 
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Powdered lonol should not be used, as it is difficult to prepare a stable 

solution of it in presernt1ve . lonol is sold by the Shell Oil Collll)any 

(Chemicals Division). 

While the two chemical methods discussed above have not been widely used 

with herpetological material, their success on a limited sca le coupled with 

the value of accurate color preservation suggests that they should be more 

t horoughly i nvest i gated . 
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COLOR PRESERVATION 

While preserving the morphological state of herpetological speci•ns MS 
never presented any severe hurdles to collectors, preservation of color is 

quite another matter. All currently used, popular preserving fluids are alcoholic 

and/or acidic to some degree. Therefore, it usually is not t oo long befor-. 111>st 
pigments are dissolved by such fluids and extracted from the specimens. Aal!lhibians 
seem particularly vulnerable i n this regard, though the effect on reptiles is 

noti ceab 1 e. 

Previously, the only acceptable method of retaining amphibian skin color 

was that described in Cook (1965). Basically, this consists of skinning the 

specimen, confining all cuts to the ventral surfaces of body and lilllbs. The 

skin is then floated flesh-side up in a pan of water and r""°'ining particles 

of tissue are re1110ved. The skin next ts floated flesh-side down and spread out 

i n a second pan. A wet piece of cardboard may then be brought up benetth the 

sktn, which ts rubbed lightly to flatten it and remove trapped air. The 

card~rd-skin preparation may be dried on blotting paper unt11 moist, then 

placed between layers of blotting paper and thoroughly dried with he1vy wei9tlts 
(such as books) on top of it; it may also be placed in a plant press. Rei,ttles 

m1y be similarily prepared. In all cases, the carcass should be pr-.served in 

fluid and tagged with the same nianber as the skin. Skins thus prepared should 

be stored in the dark and not exposed to prolonged light. 

The above technique, while useful, is tedious. Windsor (1971) has described 
a technique for using SOS saturated, aqueous a111110nium sulfate solution as a 
preservative of frogs. As the compound is an aqueous, neutral salt, no piCJllll!tlt 
was dissolved and natural color was still evident i n the specimens 6 months after 

preparation. Total fixing time should be at least 36 hours. 

Specimens a11y be stared in buffered fonna 1 in ( 1 OS) or i sopropano 1 ( 40S) to 

which liquid lonol-40 R has been added (White and Peters, 1969). Storage should 

be in dark places which are not subjected to heat much above 10°F. The 

formalfn/Ionol method has been successfully used with herpetologial uterial 
by Mr. Woodrow Barber, Biology Oepartinent, University of Kentucky at Mor-.hNd, 

and by Or. George lannarone, Chicago Academy of Sciences (personal c~iation). 
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Acid, acetic (see FAA) 
picric (see Bouin's solution) 

Alcohol, ethyl, 6,8,13 
isopropyl, 8, 13, 17, 19 
methyl, 17 =~~: ~~T~~tAf ~as, 2 

,lfflphibians, 6,8,9,10,17,18, pl. I 
~111 sbaenids, 1 O 
Anectine (see succinylchol1ne chloride) 
Bouin's solution, 8 
Brine, 9 
:lyron-Wes ton Mi 11 s, 18 
Caeci 1 ians, 10 
':.i rolina Sioloqical Supply House, 7,18 
Cata l oq ta gs , 4 , l 8 
Ch 1 ore tone \ see hydrous ch 1 orobutano l) 
Chl oroform, 6 
Crocodi 1 i ans, 13 
Customs 

declaration, 16 
Dennison Paper Co., 18 
Eastman Organic Chemicals Co., 
Eggs, 10, 13, 14 
Emoryos, 13 
Ether, 6 
FAA (fonnalin-alcohol-acetic acid), 

8. 11 
· notes, 2,3,4, fig. la 

1gs, 4,10,18, fig. lb 
in, 7,8,17,19 

buffered. 7, 19 
(das) Fonnaldehyde (see Fonna11n) 
Fonna ldehyde ( see Fonna Jin) 
Formalfna (see Fonnalfn) 
Fonnol (see Fonnalin) 
Gousha Co .• 2 
Hardening ( see Specimens, fixing) 
Hetnipenis, eversion of, 9,10, cover 

Hydrous chlorobutanol. 6 
Injection, apparatus, 9 

site (k1111n9), 5 
site (fhing), 9,10,13, pl. II 

Ink, waterproof, 2,14 
"lonol-40", 19 
Labels, 14,16,18, Fig. 2 
Laws, 1,5,6,7,14,16,17 
Liquor, 8 
lizards, 4,6,9,10,14, plate II 
Narcotics (regulation of), 5 
Netnbutal (see sodiUIII pentobarbitol) 
Paraforma 1 dehyde, 7 
Procaine hydroch 1 ori de, 
She 11 Oil Co. , 20 
Snakes , 5 , l 2 , p 1 . I I 
Sodium carbonate , 7 

pentobarbitol, 5 
Specimens, 

color of, 4, 19, 20 
data accompanying, 2-5, fig. la-b 
donation of, 5,6,14,15 
fhing of, 7-13, pl. II, cover 
killing of, 5,6 
packing, 13,14 
positioning (see fixing) 
shipping, 13-17 
storage and label ling, 17-18, Fi g. 2 
very large, 10,13 

Succ1nylcholfne chloride, 
Tequila, 8 
Testes, 3,8,13 
Trichloroethylene, 6 
Turtles, 5,9,13, pl. II 
U.S. Geological Survey, 2 

Bureau of Sport Fisheries and 
Wildlife, 17 

Oeputment of Agri cu 1 ture , 17 
Public Health Service, 17 



It appears complex and intimidatirw, but actually can be comph:ll:O ma ~uon 1uuoum u, '""" ... "'' .. ,............. .. .. ... ... .. . . . . .... _ . 
to be circled, and the remaining variables are numerical and easy to determine. The data sheet is divided into four sections, divided by double lines. Each section describii 
a cohesive set of variables. In addition the back of the sheet includes a grid i>r a rough sketch of the site and space for additional comments. The map is optional, but the futu~ 
value of the data i1 a,lnoc,,d if it i1 supplied. 

SECflON 1 - LOCALITY 1M1e dala a,w 

e11fflllal. Many ""f'lllblan 1,uwys lulw beat 
l,anpe~4 by 1M lnablUty IO relocale a«I 
locado,u In 1M lll110rlcal reconl. Some of 11111 
f¥,nnadon can be C""f'leted In 1M oJllc• after 
IMIWW)l 

b\TE: U• tbo format DD-MMM-YY (e.g., 
05-APR-92). 

BEGIN 11ME: Uat tbo limo auawy of babillll 
for ampblbiana bcpa in 24 hour format. 

Dm 11MB: Uat tbo time tho 1UrYeJ caded in 
24 bow format. (The tollll time (END 
TIME • BEGIN TIME) mould reftect only 
tho amount or time spent IOalCbina for 
ampbibiana. Tola! time plus number of 
obaerwn may be uaed to aueu rdati,c 
abuaducc.) 

OBSlllYERS: Uat namea or initial• of all 
pellOU bMIYed ia acaacbiaa, 

LOCAL~ Dcacribe tbo ~c pognpbic 

locadoa of the ••· Uao air diltanco in tTtO 
disectiou (e.g., 5km N and 7 .5 km W) of a 
map landmark that likely will not caw. 
(diltaace from a large town or city la not all 
that helpful). 

SfA'l'B: Uao tho 2-lctt=r abbreviation. 
muNTY: 
MAP NAME: List tbe name of tho U.S.O.S. 

q .......... e or other map ulOd to locam tho ... 
OWNDl: LIit tho public land manapr (e.g., 

loolllNlt Nat. ForClt or Rocky Mta NP), or 
namo of tbo owner If tbo 1i1D la on prlVUD 
land (lilthw the owner'■ name will make it 
clear that JOU did not be1pU1 to IUIWIJ tho 

•>· 
DJWA110N: Circle tho ICalo uaod; mccen 

... plllferred. 
T: IOWDllalp R: rap S: IOCtioD 
SEC'l10N DESCRlfflON: Dcacribe tho 

loadoa of ....... wklala tbo IDC:doa (o.g., 
SB Y •NB M of SB Y) 

UTII ZONB, NOR1111NG, BASTING: 
U■iwral 'ftalllvene Meralor coordl■IIDI 

are preferred over longitude and latitude. 
Tbo U1M zone is listed on newer 
topographic map1. tr you are usina a map 
without the U1M grid, 1ubstitu1, latitude for 
Nortbq and longitude for Eutina. 

SECTION 2 - SPF.clF.s n\TA Us1 all 

can. Circle tbo qucation marb if you are 
not cerlaia, but auapect that fish are pracat. 

Dn1RE SITE SEARCHED?: If no, lilt 
either tho mc:ten or 1horcline or tbe area 
(m2) or babicat (e.g., amount of wet 
meadow) searched. 

a,rphlblan spede1 obserwd. If 1aner mate, SECTION 3 - PHYSICAL AND 
ore uaa. U11 dlmt 114~ also. CHEMICAL MTA M&ler cltemls1ry tlala a,w 

SPECIES: Uae tho scientific name. dl,8lcllh ,o collecl acc"1'0Uly widao•I ,11orr,-,1a 
Convenient shorthand ia ID use a 4-letaer plannl,w and qllali,y eqlllpmen1,· lhese tlala are 
code made up of the first 2 lcacn of the opdonal. Ml-alher d4la are lmportanl for 
genus and apccie1 (e.g., Rana ,ylwulca detennlnln, lhe q•all,y of lhe obserwuions 
M>uld be RASY). (e., .• was an absence of any,hlblan1 dw ,o 

ADUL1S/Jl,JVINILF.s: lndicuc presence with ob1erwuions made dMrl"f a bliw,rd?) 
a check, but numben seen are more valuable WEATIIDl, WIND: lndicuc atmospheric 
data condition& 

CALLING?: Circle Y if frogs are YOcalizirw AIR TFMPDlATIJRE: Tab at chest height 
in a breecli,w chorus. of if a breed~ in lbadc. llie Cel1iu1 scale i1 preferred. 
agroptioD or apeciea that don't call (e.g., WATDl TFMPDlATIJRE: Tab I meter B,,,, ~a,) 11 obtcnted. from margin and at 2 cm depth, or where 

TADPOLES/LARVAE: Same a1 for eg mUICI are obsenl:d. 
adulll/Juvenilca COLOR: 1lii1 i1 a quali1ative uses1ment of 

EGG MASSES: Same u above. Numben or whether tho Ml« clear or tea-coloa from 
ea 11W101 aro apccially valuable data. If orpnic (bumic) acidL 
pouibl~ deacribe the developmenlll llage of TIJRBIDITY. This i1 a qualilative aueument 
egp in tbo ipKO for additional nolcl on tho of whether the water clear or clouded Crom 
back of the form. 1uapended particulalD manu. 

METHOD: Circle bow obserwlion1 were 
made: VISUAL/AURAL ID - apecica 
identified without pidcirw it up, either by 
•laht or by rec:ognition or the breedifw call; 
HAND OOLLECJ'ED - animal ,_. picbd 
up and identified in tho field (higher 
confidence than viaual id); DIP NET/SDNE 
- tbo uaual mcdlod of collection for Janae; 
TRAPPED - minnow-typo trap• aro alao 
uaod for larvae; VOUCHER 
OOLLEC'l'm? - circle yea or no (~Haeber 
apecimeu aro recommended for fNCCJ 1i1D, 
ap«ll,lly If l~tlllon II IIIICmaln lllf4 
J,r ,_,_,. lndicalD wucber -... ID 
addido■ ID llldbod ueod. 

nSII fltESIN'n: If yea, Ult apeciel If you 

SECTION 4 - HABITAT DF.SCRIPTION 
TM1e dala are l"f'OTlanl for tlewlopln, 
hypodle1e1 IO aplaln c"°"1e1 In ab"""'1nce of 
a,rplllblan,. 11al1 1ecdon need, ,o be JUe4 0111 

only ~e for eacla lite (a rea,onable 
a,rplllblan ,,,,_, 11u,,,14 Include a, lea,1 2 - J 
nda IO eacla die In one 1ea,on). 
ORIGIN: Decide whether the lab i1 a natural 

geologic formation or man-made. Bodiel of 
Mier enlarged by a dam aro problematic. 
Ult them u man-made. but add an 
aplaaatloD in tbo apace for additional noa 
o■ tbo back or tho form. 

DRAINAGE: Clrclo whether tho 1i1D bu 
pennaaent drahurce, no dralaap, or 

occuional drailUIF. Dacnnining tbo potential for 
occulonal draiaaF rcquila Judpncat. Loot for 
cluca ID tbe topography and vegdlltlon. 

DESOUPTION: Decide how beat to describe the 1i1e. 
If tbero i1 evidence or past or preaent beater activi~ 
circle one of thcae choice& in addition to your choice. 

LffiGTH, WIIJl'JI: R.,cord tho maximum length and 
widtb of lalca and pondL J;,r ltft:aml, record the 
lenatb and avenge width of tho reach ~bed. 

MAXIMUM DEPl11: Moat times, you will not have 
KCell IO a boll, IO eatimu, depth (deep lalca are 
usually not important ID amphibian,). 

STREAM ORDER: Thia i1 an inda of 1trcam 1ia:, and 
you will need a IDpognpbic map to determine it. Fant
order 1t1am1 have no tribu111riea. accond-oater atrcam1 
U'O formed by tbe confluence of t1M> l11-order lln:aml, 

tbird-order 1t1am1 aro formed by the confluence or 
tTtO r'-ordcr 1treUn1, and IO on. 

PRIMARY SlJBSTRATE: Circle tbe type that coven 
tho majority of tbo bolmm of tbe 111D. 

EMERGENT VEGETATION: Circle tho perccntaac of 
tbo margin or tho 1i11D wltb emergent veaaatioD preaent, 
and lilt tbe dominant apeciea. If you are boc.nically
diudwnlapd, lilt tho catc&orica or tho dominant 
apeciel (e.g., canail, IOdp, e11c.). 

NORrll SHORELINE CHARACIDS: Describe tho 
north mom of a lab or pond in ta'ml or lballow -
and emerpt vegmtion. Thia i1 important in 
ovaluat~ quality or breedi1W habi-.t in aome moun1ain 
locationa. 

FOREST CIIARAcrmtS: Ult tho clolClt diDnco 
bctwDen tho Mier and tho 1unoundhw forat, and lilt 
tbo molt common tree apeciea. Lcavo tbelO ftcldl 
blank if there ii no forat. Describe other aunoundiJw 
babilat type& in tho noll:a IOCtioD OD tbo bade or tho 
form. 

.. ·- . - ... . - ---- --~----
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CHECKLIST OF IDAHO AMPHIBIANS* 

Order Urodela 

Family Ambystomatidae 

Ambystoma tigrinum 
Ambystoma macrodactylum 
Dicamptodon aterrimus 

Family Plethodontidae 

Plethodon idahoensis 

Family Salamandridae 

Taricha granulosa 

Order Anura 

Family Bufonidae 

Bufo boreas 
Bufo woodhousii 

Family Hylidae 

Pseudacris ( = Hyla) regilla 
Pseudacris triseriata 

Family Leiopelmatidae 

Ascaphus truei 

Family Pelobatidae 

Tiger Salamander 
Long-Toed Salamander 
Idaho Giant Salamander 

Couer d'Alene Salamander 

Roughs.kin Newt 

Western Toad 
Woodhouse' s Toad 

Pacific Chorus Frog 
Western Chorus Frog 

Tailed Frog 

Spea (= Scaphiopus) intermontana Great Basin Spadefoot 

Family Ranidae 

Rana catesbeiana 
Rana pipiens 
Rana pretiosa 
Rana sylvatica 

Bullfrog 
Northern Leopard Frog 
Spotted Frog 
Wood Frog 

• Names are consistent with Collins, J.T. (1990). Standard Common and Current Scientific Names for North 
American Amphibians and Reptiles. Third Edition. SSAR Herpetological Circular No. 19: 1-41. 



CHECKLIST OF IDAHO REPTILES* 

Order Testudines - Turtles 

Family Emydidae 
Chrysemys picta 
Clemmys marmorata 

Order Squamata 
Suborder Lacertilia - Lizards 

Family Anguidae 
Elgaria coerulea 
( = Gerrhonotus) 

Family Iguanidae 
Crotaphytus bicinctores 
Gambelia wislizeni 
Phrynosoma douglassi 
P hrynosoma platyrhinos 
Sceloporus graciosus 
Sceloporus occidentalis 
Uta stansburiana 

Family Scincidae 
Eumeces skiltonianus 

Family Teiidae 
Cnemidophorus tigris 

Suborder Ophidia - Snakes 
Family Boidae 

C harina bottae 

Family Colubridae 
Coluber constrictor 
Diadophis punctatus 
Hypsiglena torquata 
M asticophis taeniatus 
Pituophis catenifer 
Rhinocheilus lecontei 
Sonora semiannulata 
Thamnophis elegans 
Thamnophis sirtalis 

Family Viperidae 
Crotalus viridis 

Painted Turtle 
Western Pond Turtle 

Northern Alligator Lizard 

Mojave Black-collared Lizard 
Longnose Leopard Lizard 
Short-horned Lizard 
Desert Homed Lizard 
Sagebrush Lizard 
Western Fence Lizard 
Side-blotched Lizard 

Western Skink 

Western Whiptail 

Rubber Boa 

Racer 
Ringneck Snake 
Night Snake 
Striped Whip snake 
Gopher Snake 
Longnose Snake 
Ground Snake 
Western Terrestrial Garter Snake 
Common Garter Snake 

Western Rattlesnake 

• Names are consistent with Collins, J.T. (1990). Standard Common and Current Scientific Names for North American 
Amphibians and Reptiles. Third Edition. SSAR Herpetological Circular No. 19: 1-41. 



Coordinator's 
Column 

The 0APTF has been established 
by the International Union for the Conser
vation of Nature ( IUCN), Specaes Survival 
Commission ( SSC) to organize a global 
monitoring program for ( 1 ) det~rrruning 
the status of amphibian populat10ns (2) 
assessing the implications of a".'y deci1nes 
(3) studying potential ~usa~ factors . 
and ( 4) making appropnate policy_ r~m
mendations based upon these h~mgs. 
The Coordinating Council. administered . 
by the Coordinator. ind~des researchers. 
liaison officers of soc1et1es and ~gencaes 
as well as other interested parties. all of 
whom serve as communicators. 

As of the last week in January. the 
Task Force became equipped and 
manned at the protect~. level when !t 
occupied its present facaht1es at the Env1-
ro nm e ntal Research La~(?ratory in 
Corvallis. Oregon. In add1t1on to the 
recent acquisition of computer h~dware. 
we now have a full time informataon sys
tems manager in the person of Tony 
Clem. Once our system.is interfaced we 
shall initiate an electronic database and 
other activities designed to serve as a 
viable communications network. . 

We are still in need of Regional 
Working Group Chairperson for the U.S. 
Great Lakes area (WI, MIN. Ml). . 

Priority has been given t~ organaza
tion of a Working Group t~ ~ in com
pilation of a comprehensw~ ~raphy 
of reports relating to amphibian popu~
tions that will be generated ~ main
tained at the Coordinato(s office. We 
wish to indude titles of pn~ and _sec
ondary literature. thesis~ ~~tlOns. 
as well as names of e~~ investigators 
who have archived their ti~ notes at a 
repository. This reso~rce will be freety 
available to those wishing to m~ com
parisons with contemporary studies. 

Anyone interested in these or re
lated studies are invited to join the OAPTF. 
Please send your name. addre;ss _and 
telecommunications nun:t~~,. 1ndicat
ir,g your interest or partia~.a. to the · 
Coordinator's address. . ·: 

ROGLOG 
IUCN/SSC Dedining Amphibian Populations Task Force 

March, 1992. No. 1 

. . """"' 
~~ ... Canada Launches 
~ 

Major Initiative 

( The following is edited and ~n
densed from a report by Hinricn Kaiser. 
Redpath Museum. McG!II Unive~ity. on 
the workshop ~Declines ,n Canadian am
phibian populations: des1gn,ng a national 
momtonng strategy .. held at the Canada 
Centre for Inland Waters in Burling_ton. 
Ontario. on October 5 and 6. 1991. Bull. 
CAH/ACH 5(2):1-4.) 

The workshop in Burtingt~n. orga
nized by Christine Bishop (Canadian Wild
life Service) and Bob Johnson (Metro 
Toronto Zoo). constituted the first co~
prehensive attempt to address the dect1n-
1ng amphibian phenomenon from a C_af'.la
dian viewpoint. The problem of amph1b1an 
dectines has become an urgent co~~ 
among Canadian hel'J)8tolc;,g~ .. Part1a
pation of researchers m unw~~s. gov
ernments and private_ organi~tiOns was 
truly exceptional. This m~tlng was the 
largest gathering of Canadian herpetoto-
gists in memory. . 

In her opening rema~. Bishop 
stated that the aim of the m~tl~ wa~ to 
create a framework to monitor Canadian 
amphibian dedines and the factors caus
ing them. Johnson, _a qAPTF Board of 
Directors member. h1ghtighted the p~ 
lem. Speakers represe~t1ng the vanous 
provinces gave depre~ng status reports 
on amphibian populations throughout 
Canada. In many cases. these were 
anecdotal accounts. atthough causm re
lationships between decti~ and_ anthro
pogenic events can be confirmed 1n aH too 
many cases. Invariably, eactT speaker 
referred to the basic lack of k_nowte.dQ. 
about the amphibians in question: distri
butions are insufficiently known, ~uses 
behind disappearances are uncertain._and 
habitat surveys are insufficiently ~tailed. 

The introduction of non-nattve am
phibian species and sports fish •. mis~an
agement of wetlands. hu~ 1n~$1on. 
and logging, have ~I. been ~ ~ 
damaging to amphibian POOUla~ 1n 
more than one province. All were cited as 
being at least partly re~ ISible for~ 
lation dedines in British ~lumbia. In 
Nova Scotia frag~ent~ .habitats and "8 
re~lting i~ = c:;:,.5:: 
~-=mbedindividuats.A 
well doa111181tted pl~ is shownf bf 
Rana pipillns, stammiag from the saieaf 

over a million frogs to b~ical ~ 
companies in the U.S. until die-effs begarl 
in 1975. In the middle 1970s. the famous 
Manitoba frog holes were empty, and 
despite an eight-year ban on pic:kina hop 
their numbers have not much ircriaa■a 

Natura& events. such as drauahls. 
may be in part responsible for . dedinee 
observed in popuiationsin Saskmd'lawal;. 
An outbreak of red leg disease in 1976 
resulted in many deatns of Rana P@III"' 
in Alberta. Recent Observations on Rana 
catesbeianain the Algonquin area showed 
that the average weight of calling b_uHfrogs 
at two separate sites differed significantty. 
It is unknown whether life history, social 
structure or harvesting contributed to this 
phenomenon. 

In Ontario and Quebec. amphibian 
monito~ng has been g~ing on for _some 
time. Since 1984. Ontano nas received a 
total of 52.000 records from 2.700 votun
teers and has also compiled a bibliogra
phy of herpetotogy including ca. 1.~ 
references. In Quebec. 5.400 records are 
reported. 

However. it is puzzli~ that some 
species seem entirely unaffected. It has 
been suggested that certain ones may be 
rebounding from natural. ~ical everlla 
and that there may be ~ changea 
observed in many areas within the next 
few years. 

The afternoon talks centered on the 
monitoring of amphibian poputations. in
cluding reports of protects that have pro
duced qu~tiv~ data. _Data ~ the 
best estimate is gamed by 1nt&nSMtstudy. 
This method has actuallv been empeoyed 
in a four-year study of Fowter's toads~ 
Long Point . These toads have dramllli
caJly increased in numberssincethelllldy 
began. likely an effect of the Watlr .._.. 
rise in Lake Erie. 

Among other concerns Pl ~santed 
was the importance of: expenmenta& 
design. timing and lenQtt.1. of ~ PAIS
ervations of naturat conaitions of tfle habt-
tat: measuring both natural and m•Midthl•'".,-l'lft. 
genie environmental factors: ge11&1ati19a -
genetic database during fflOl ldDI~ ag;: lar
val stages in retation to ~IUC?"' 
cess and gene flow: patholog~ condi
tions present in the populatiOnS_; and 
determining the effects of contamirallS · 
upon entire populations. 

Open discussions began on the 
second day. It was ti~ determiNld that 
the Working Group WI~ be~ ~••!Ch 
~ body for 1nY8S1igalil1g.-the -
hypothesis_ that ~phibian pope~: 
are in decline. If this ~1111 • liUP'!· 
,_.._. the group shouid then seea~ 
tof__1nedeclines. 1twasagr11 d ~ 



:s goat is best served by separatefy 
Jnsldering historiau data. mtensave moni
ring studies. and extensive monitoring 
·01ects. 

The intensive monitoring group dis
JSsed how to approach the monitoring 
~ocess. Life history research must be 
Jncurrent with the monitoring ~
·, e group deaded a number of indicator 
:Jeaes tor intensive monitoring, chosen 
J include as many families as reasonably 
ossible. in a variety of habitats and eco
ystems. and with a range of genetic and 
1orphologicaJ variation. 

The Canadian working group will be 
riost active at the provincial level. with 
1egional Coordinators. Details for each 
~tudy population and site will be commu-
1,cated to Eastern and Western Coordi-
1ators and the Coordinator for Canada. 
Nho will communicate with the IUCN Task 
:=orce. this hierarchical setup should 
-<eep Coordinators in touch and allow the 
regions to act both individually and in co
operation with each other and with com
paraole regional groups in the United 
States. To lacilitate communication to all 
part1c1pants. the CAf::i/ ~ auJlllin was 
chosen as the official news medium. 

The complete final report is to be 
published in March of 1992 as a Canadian 
Wildlife Service Technical Report. For 
further information contact Christine 
Bishop. Canadian Wildlife Service. Box 
5050. Burlington. Ontario L7R 4AG. 
Canada. 

CANADIAN WORKING GROUP 

National Co-ordinator - David M. 
Green (McGill University) 

Regional Co-ordinators - Don 
McAlpine ( New Brunswick Mu
seum), for Eastern Canada. Stan 
Orchard (Royal B.C. Museum) for 
Western Canada. 

Provincial Co-ordinators (to be con
firmed)-John Gilhen (Nova Scotia 
Museum), Nova Scotia: Don 
McAlpine. New Brunswick and P .E.I; 
Joel Bonin and Roget Bider 
(MacDonald College, McGill Uni
versity), Quebec; Wayne Weller 
and Mike Oldham (Ontario Ministry 
of Naturat Resources~. Ontario; Bill 
Koonz (Manitoba Depar:trnent of 
Natural Resources), Manitoba: 
Wayne Roberts (University of 
Alberta). Alberta: Stan Ordiard. 
British Columbia. 

Historical Pof:!!,}lation Trends-~ 
Obbard. Fred SchueUer, Wayne 
Weller. Mike Oldham. 

Intensive Monitoring - Mike Berrill. 
Jim Bogart. Ron Brooks. Francis 
Cook. 

Extensive Monitoring-Bill Freedman 

EnvironmentaJContamila"3 Chris
tine Bishop 

Netherlands 
Conference 

Annie Zuiderwijk. Chair of the West
ern European Working Group. repre
sented the DAPTF at the International 
Symposium on the ·· impact of Climate 
Change on Ecosystems and Species". 
convened in Amersfoort. The Nethertands 
in December. Experts. invited from differ
ent parts of the world. prepared evalua
tions of regionally important ecosystems. 
Workshop sessions focused on identify
ing key factors affecting selected ecosys
tems. identifying the main responses and 
determining various rates of change. 
Publication of reports from the sympo
sium. expected soon • . are intended to 
provide assessments applicable to is
sues in conservation. species diversity 
and management of ecosystems. 

~~-- In the 

"
~ 

Umted Kmgdom 

Tim Halliday, chair of the UK Work
ing Group (and a Task Force Director). 
reports that action is being taken to estab
lish liaison and collaborative activities with 
the Western European group. UK sites of 
amphibian populations known to be 
"healthy"' 1 0-15 years ago are being iden
tified so that they can again be surveyed 
during the coming breeding season. A 
grant proposal for OAP related research 
flas been submitted. Halliday is also 
arranging an October/November plan
ning meeting. 

Australians 
Take Action 

A $47,000 grant from the Australian 
government was awarded to Michael J. 
Tyler, a Director of the Task Force. to 
organize a meeting of_ ampt]bian scien
tists and produce an Action Plan for Aus
tralia as a framework for new legislation. 
and for . developing conservation and 
management pis for the next five years. 
To obtain an information base for this 
endeavor. a '"Frogwatch" survey is being 
conducted in which 150 conservation or
ganizations are participating in distribu
tion of 600.000 (sic) questionnaires. 

An o~ workshop con
vened by Tyler met in Canberra. ACT. last 
July. This initial rneetilag was attended by 
a nucteus of 16 ~ from the 
several States and Territories. The first 
h~ofthe~~broad= 
V18WS and individuat ~ case · 
ries. the stalUa of distribution maps;.. cur
rent legilUlliorlandlled--.. of native,
popujatian,cyaee..."rt.11iaql ... gen-
erat disallsicndealtwilh causal &gel&~ 
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the use of museum records. sampling 
strategies. pathological studies. etc. 

As of the present date. the Action 
Plan has been partly completed. Formal 
establishment of the Australian Working 
Group and its participating members is 
underway. 

I Reports from U.S. 
Working Groups 

CAUNEVA 
The California/Nevada Working 

Group met for the first time at Point Reyes 
National Seashore on February 4. 1992. 
The group, chaired by Gary Fellers. in
ctudea 14 representatives from the U.S. 
National Park Service. U.S. Forest Ser-
vice. Un\versity ot Nevada - LasV~. 
St. Marys Cotrege. University of Catifor
nia - Davis. California Academy of Sci
ences. University of California - Los Ange
les. California Department of Fish and 
Game. and U.S. Fish and Wildlife Service. 

. Each member of the Working Group 
provided a short summary of tfleir re
search relating to amphibians. Most of 
these reports provided compelling evi
dence for dramatic dectines in ampnibian 
populations throughout all or part of a 
species' range. Though some of the 
losses resulted from obV10us factors (e.g .• 
habitat loss), numerous cases were noted 
in which dectines occurred with no identi
fi~le reason. There a~ars to be strong 
evidence that acid preapitation is not the 
ca~se _of the dectines. though it might be 
acting in concert with other environmentat 
stressors. 

The status of the U.S. National 
Mus~u~ of Natural History handbook on 
monitonng protocols was addressed at 
some lenath. · Further discussions cen
tered on tne need to gather data that are 
compatible among studies of different 
species and/or habitats. A form designed 
for use by the U.S. Fish and Wildlife 
Service (see reJ)Ort from Rocky Moun
tains Working Group) was examined in 
d~~il with ttie goal of determining the 
minimum data that should be collected as 
part of any amphibian field study. 

ROCKY MOUNTAINS 
Ste~ Com and Bruce Bury, co

chairs of the Rod(y Mountains w~ 
Group. are compiling a database of re
search activity on amphibians throughout 
the region. The Working Group is being 
organized in two tiers: those with current 
or recently cornpteted research or moni
toring programs, and those with more 
general interests regarding conservalian 
activities. No formal meeting has yet 
been scheduled: however, the aH:han 
participated in the Cal/Neva meeliags at 
Point RttyeS. California in earty February 
to coordii l8te activities of the contiguaua 
regionat groups. 

Data forms from their recent ~ 
cation (Burv, R.B. and·P.S. Com. 1991. 
~ Methods for Amphibiana. in 
~ in the Pacilic Norlhwe• ., U.S. 
Forest•· Serw:e. Pacific Nctlhu 111 Re-



search Station. Gen. Tech. Apt. PNW
GTR-275.) were evaiuated during the joint 
meetings tor potential appiication to all 
monitoring procedures. The recom
mended changes will be incorporated in a 
revised form for further review and con
s1deratIon of adoption by other Working 
Groups. 

NORTHEAST 
The first meeting of the Northeast

ern Working Group. chaired by Richard 
Wyman. was held at the Pennsylvania 
State University on August 9. 1991. 

FoUowing a brief introduction re
garding the 0bfecttves of the DAPTF. the 
group discussion focused upon the re
gional organization and devetopment of 
an action plan. Priorities to be addressed 
, nclude a survey of alt active herpetolo
gists In the region: assembty of aH avatl
able regional data relating to the status of 
amph1bIan populations. identification of 
particular charactenstics of species that 
would make data as to their presence or 
absence environmentally significant. and 
establishing a mechanism tor maintaining 
a long-term monitonng network in the NE 
·egIon. 

The group Is also initiating a search 
:or thesis ano dissertations that may con
tain usaole density data. and for relevant 
records that may have been maintained 
at b1olog1cal field stations. 

Wyman has also generated a ques
tionnaire tor a mail survey as to the status 
of amphibian populations in the region. 
Copies at this form. which may be appli
cable tor use by other Wo~ing <;,roups. 
may be obtained by contacting him ( see 
address and telecommunicatsons num
ber. on page 4). 

'SOUTHEAST 
A network at 40 cooperators in 

Florida. Alabama. Georgia and South 
Carolina will serve as the communication 
resource tor data on SE US amphibians.· 
Lists of currently recognized taxa are 
being generated for a status review by the 
Working Group. Ken Dodd. chair of the 
Working Group. has assumed the presi
dency of the SE section of the ASIH and 
plans to enlarge attention of the herpeto
logical community upon the Task Force 
activities. 

Carolyn Sekerak (M.S. s~udent. 
Univ. Florida) is finishing _h~ thesas work 
on the structure of amphibian temporary 
pond breeding sites. S~e has ~en_ a 
position with the U.S. Fish and W1~l~!3 
Service in Jackson, MS. Her respons1b1h
ties include monitoring the status of am
phibians and preparing federm listing pro
posals tor the dusky gopher frog and 
other amphibian species~ . . 

• A habitat conservauon plan tS being 
.developed tor the Red Hills ~er. 
The P.lan will involve the U.S. Fish and 
Wildlife Service. The Alabama Natural 
Heritage Program) is conducting a survey 
of the Sipsey Fork ~aterdog (Necturus 
sp.) in Alabama. . 

Pablo Delis and Henry Mush1nsky 
(Univ. South Florida)~~ da~ 
on amphibian poputatiOn fluctuatiOnS 1n 
Florida sandhiH habitatS baaed on 6 years' 
data. 
· Cartos Camp (P_i~ ~) 

reports dedines in reticl ~dafionS of 

Rana sylvatica and Ambystoma 
macuJatum in northeast Georgia. Wet
land habitat alteration 1s suspected as the 
cause. 

Dodd's paper on the biotic diversity 
of am?.1ibians and reptiles in a Florida 
sandh1lls temporary pond has been ac
cepted in the new journal Biodiversity and 
Conservation. Population declines due to 
drought (best guess) are noted. but long
term effects cannot yet be demonstrated. 

I 
Amphibian 
Bioassay as 

Assessment Tool 
. for Superfund Sites 

The U.S. Department of Defense 
has initiated an interagency agreement 
(IAG) with the Environmental Research 
Laboratory - Corvallis and severm others 
to evaluate test procedures invotving the 
effects at several ctasses ot chemicals on 
amphibians. Initial studies will employ the 
Frog Embryos T eratogenesis Assay: 
Xenopus tFETAX). The utility of this test 
,n ecological site assessment has been 
demonstrated at some Superfund sites 
using in situ exposures at mature amphib
ian species. Applications of the test pro
cedures may provide 1nformat1on as to 
possible factors involved in declines of 
indigenous amphibian species and the 
use of mature amphibians as bioindicators 
ot the health of wetland ecosystems. 

Recent 
Reports of 
Declines 

The Estonian herpetofaufla con
sists of ten species of amphibians and five 
species of reptiles. apparently the result 
of post-glacial immigration from south
east (Bufi:J viridis). south (majority of spe
cies) and south-west (Bula calamita). 
Earlier recorded Rana ridibundaand Emys 
orbicularis have become extinct. 

From the perspective of distribution 
and degree of commonness, three groups 
of herptiles can be identified: rare and 
vulnerabte species ( TriltmJsaistatus, Bufo 
calamita. B. virid1s. Pe/abates fuscus. 
Lacerta agilis). less common species with 
sporadic distribution ( Rana arvalis. R. 
lessonae, R. esculenta, Anguis fragilis. 
Natrix natrix), and common. widety dis
tributed SP8C_!_8S ( Triturus vulgaris. Rana 
temporana. Bufo bufo. Lacerta vivipara, 
Vipers berus). 

. The distributions · of Triturus 
cristatus. Rana esculenta (complex), 
Pe/abates fuscus and Lacerta ag_ilisseem 
to be relid in nature; some Estonian 
amphibians represent the northernmost 
distribution limits of the species ( Bufo 
caJamita, 8. viridis. Pe/abates fuscus). 
Many locat poputations of. herptites are 
reported as dedin~ during the past ten 
to twenty years. (Talvi, T. f99t. Amphib
ians and Reptiles ot Estonia: list. ~ 

raphic relationshios and anent sitUa
~on. Abst. 6th Ord. Gen. Mtg. Soc. 
European Herp ... Bl ldapest) -. , 
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W.S. Osborne. in a recent status 
report (_in litt.) o~ fro_g populations in the 
Australian Cap1tat Territory documents 
the dedi~e ot. Pseudophryne corroboree 
and f'. bibron,. although both species are 
relatively common in other parts of their 
ranges. In contrast. there has been a 
compiete disappearance of Litoria aurea 
and L. raniformis in the region. while L. 
ve"eauxii has become rare. Prolonged 
dry seasons are believed to be a contnb
ut1ng factor: however. the magnitudes of 
declines are such that other. yet un
known. factors are possibly involved. 

In their recent report (Harp. Rev. 
22(4):125-128. 1991) E. La Marca ano 
H.P. Reinthaler have noted "drastically 
diminished" populations among five spe
cies of Atelopusin the Venezuetan Andes. 
Deforestation and expanding agrofarming 
~ar to be the dominant factors impact• 
mg upon A. carbonerensis. A. 
m_ucubajiensis. A. oxyrh_ynchus. A. 
p1nango1 and A. soriano,. Flooding has 
scoured the montane streamside vegeta
tion. and a high percentage of road kills in 
other areas are reported. The extent to 
which collecting may have reduced en• 
dem1c Ate/opus ,s aIso discussed. This 
report states ias wnh many others) that 
climatic change. pollution. as wetl as intro
duced species of plants and fish. are 
potentially significant factors in these de
clines and recommends action for both 
research and conservation. 

RIBBfT 
Croaks 

An ear1ier newsletter. Ribbit. was 
pioneered in the late 1980's by Bruce Bury 
and Stephen Corn to report on the decline 
of amphibian populations in the western 
U.S. Because of administrativeCOIIStraints 
but a single issue was released (January. 
1989). !twill be superseded by FROGLOG 
beginning with this number. 

£ Donor Support 

- forDAPTF 

Operations of the DAPTF woutd not 
be possible without the ~ spon
sorship of numerous organiZations and 
individuals. • 

Major financial contributions have 
been awarded by the International Union 
for the Conservation of Nan OUCN), 
Chicago Zoologicai Society, U.S. Depart• 
ment of State (AID program), Center for 
Ana_lysis of En.vironmental Change 
(CAEC), the Jacob Bleibenlu Founda• 
tion. Inc. and Frog·s Leap Wenery. 

Support staff. eq~ and office 
space have been provided by the CAEC 
(a consortium represented by BateHe
Pacific Northwest LabonnOrities. U.S. 
Forest Service-Pacific Naflt1well , Or
egon State University, and tt,e EPA Envi
ronmental Research Laboratory) at 
Corvallis. Oregon. 
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