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SP~l"HL COf<SWIlR...TION$

c.n.:r.J col.'«ting is t.b< roo" cffio.iul ".-ay for
"'-'pcrU:na:d col/.oclON 10 r.u.: IhIo Iarges. 1I1U1l.
ber of .pedes in lh< 1..'''1 I\J'OOWlt of time. No
aLhc:T ,~lioll m<1Iwd is ... productivc in
ama.<.sing '."";.5 IQr a lUI OlId in <>b1Aini:nl: -'C­

ol"" of $1"'~iLoros.

Till: P=4iVlJ of iwlic"" dc:ri'''<l from SSS
<1cpcnd> on Ibe "'asp \ing c:tflcicn<--y iA dillc,.,,,,.
habil:aJs ....dlhc .a....ncy of Ibt .-p«;i;.s idooUfi.
cation•• Eveo >ClUOOlcd berpclologjsi:\. .." 1=
efJic"'o' whea SllJJ'PIin: D.lIbmili3l habitilJS. FOr
dlis nason. 4aIll conccD:d Over rinl. by \he ''''''-''

COU"'-101" are ......... eotnpuable lban dill! IAkclI

Dy "'....y ,'<lIL:e'anI.

:-~11i J95'O) ""d Ecoallor (~llmao 191M) are
,ready ao5)"UlplDlic (Fig. 3).

The nlllllw 01 re-plile 'peci"", =\)1 boo ""'f'l>­
"'lI:d frotoampb.ib,,,,,,, ... 'COle puhlisb::<l Wolptu
(i.e, Dw:!.lRl:ua 1913). T»>i£al.Iy; • gTb.t1tX 1"1>­
portillO nflh" .1""-ia coUllC1o<d 10J.> i.o lb.: sam­
plio:! pailXl ha.l '-0 fo.>sQri.lJ n:p1iJCs =l
,nail¢;;. willi • Jll1'3Io>r ploponion of amplUbiam
':U"l'lcd carlier. In lb: only ,lIJdy ID col1Jll'lN

loo:-term ,,,,,•.-le. ..ewnlllllliOll nk. ""_iii
1a.U. 9S'1lo o( the lUI'llhibi3n .-peei•• but on!y
9Q'jl, of Iht 1U:anls :wd slI.lw b;,d hccn loI.ka' .Ila
20 )'<;3B of oollo<41lg (M>= llld~ 19n?).

l.f Ihc !ia»eOl)ilr,w>o:<l l1:chuiq"" i.' lL.ro in
• iwilar luhi""" lllld wilt> sinwar faWl<lS, dlco
~u1ting species ar..cumnlariQn natc.s frum :.~_

,raJ. ,1'0'101':<111 ooIl..,lin:: C4n be oowpil-..d. 11'
Ibe = ..e disiliailar. thI: SSS rnay be BPJlfC>
pn-. Au SSS prud_ ti'-l$ oJ rbc specie< 1='_
COl ill \he rust .. number of~ c:olJecll>d
ill eacn h1Uilil~ lbc lWDlber of sp.ci"" clten c:a:n
be cC>Il1J"'f'ld din:<:lly.

Fo.r cOD1PiUisoU> :lIIllJllg .Ii"'" "'ilb n<:a.rly

CIlmp~.;p«i ... IUts. RaJ dll'" can be eQUlJY""e<t
wilb. IJ.ndomJy rencr.W:d Ii,"" Cl> dclClUtilx:

wh<\I"'" ~.....i It diltcrt:o<:c:o "'" gn:alc:r.
5mlllkr. or \lie saw. "" randoolly ••""cred <lif­
fe".-lIOO.' (Oll)'er 19'Xl).

.,ssu.rmON3. The YF.S Ls bo.1<"d 00 lb.e foJ·
lo..ing ......-umpIiOClo!:

&5InITNQ(:' fI,J'.iJ !ttutlUorirtg

8.'C'JtGROU,~l>

'fJ..caosc: Iht' VES 13. ~im~~ it h::u h.:cu n.,,(\1 fo,

, 10Q& timc-. The ''''''''''I"'' bu bC-<Q form.Iiz.--d
~ thC-' ri.m~·c()o.ftnU:tcd (\l:du:uq\J~ by C;zrnp­

bell .ml C hti"mw (1'JI82:o) :wd ... !be- timC'·

C'U"'rr:Unc<l,earchcs oy Com ""d Bary (1990)
Tnt' rcloult...... uf .I. VES ~.u(h :H'C m~..5u.~d

~:u.n~c lU':- o.w.c "'!k'''' In the 'i~n:h.

I. every iIl4ivi<lWLl nf every spc>cil::s I"", GlC
:lame d.'luce o( being ob.scrvc:d owing a S\l1.

....y (i.c.• each i.odividual ih"l"lilly <oo.>pic.

cmlS to lID obsu'Ya; I'bac ue I1C differential

elf"",. of cofW1l.li.oo. 'i:t"" bchwiur••ctiviiy.
or m.icrobiLbicl preft:n:n<:e on lb.o Iilcelilll'Od

ot ""illl: encoo.tt1<:r<:d).
1. "ac.b Il"'ci~ l, ~ualJy tit.dy 10 b<> 00­

......d dW'ing eacb """1jl~ """"ion {i."..
\bee" ill'" ItO~ c-fIi::<:u of ocCviry.
IY::-:I.~. ptedarol'>. ot rompctiJon Oil.

'I":cie.' \il;,,1ihood ofbciDg eoc:c~_

3. .\n individual l' IlCcordcd ooJy DOc.<:d~

• ,urvey {i.c.. llIe ob$:1YCJ" "'"" keep llm:l of
III roave.m~01 SO as D.Oi fD n:oord multiple;
eo:rou.oLcn {Of \he .same individual).

,I. R""oJ,. fmtn 1\';0 or IWlrc oh.<emmi' SUfWy'

\nllthc =,'" iIll'3 ,imulJallcocosly ill" 'dcuu·
nlli .... Ibac 3Jl:.OO ob>......er· ...laJed
elfecl!')

nol alllp.:cic.! in au aquuic as~mblag" C3D b;

ot>set:Ved ~y. I'rues (1918) and Grlifilbs
(19&4) 'urvC)OO aqOllllc UCWl; ., 1Ii~1 by VBS
Ill:iDg Ila.shIJglllS. 1111: YES c;m abo be USC<! d­
fcclively 10 mouiwr hunl iUnl"hihiillu ill >mall.
,Wl/o", pools wbe'" !be '»'.ol<:r i, cleu "nd tb<

ve:;olal.iotli.,~.

. "YE.<; i~ ofo:II tho: bc>1 w~y to MY.)' "P""'''''
!bill om: rue or UIl1ikely lD be caught with Ir.lps..

Th" rechni'flle is nOI 0P1',opnall: for "u-ve)i.og

""""PY '" fo..orial.I"'c;;C1.

(;pocies .:omp<Milioo of on 8S:lffllbl~e). and III
esliDra Ie r.:laJivl: ahUlltla.nc>t::i of S~\ wiLhin

· .,. as"·lI1blage.1hU t«lmiql>C by i~clf iJ nOlllll
'41ptoprial.e "",1hOO f", IklCfUliniu.\: dcn;iuo;.$
(oWJlba oi i.udividllw per unit art:a) bec...~~

• DOt all irodiYill1l3Js actually p","",,1 iu an =. are
~ lib:ly In he visible 'lurfull ,be> 'ClIYey. How"......
. if~ VES. 11%1> dooe u, eO.Jutlction wilb "

j waJl<·r"""P~ >lua)o. densil)' cm b< ..rima,<O
",iI.looably (Doonclly 19&9).

Vi;uid Ch<(lllllJe, """,eY" differ from u-an.,.el

s=pli.oS ("-,,,tWq1J.: 5). A YES c... he dooG
, at",,::. lr;onsoct., in up.lol. a1Ut1g"trnuu, arowuJ
~. B ~lod. and l:O forth. and il .~mp1e> l\U am pbihi•

LlU eIlAI ore vi.~hlc. 'fral\SlC(:l s:mJ)lliot u.,e.liw:.
of 6xcd Jeog1.b in fuCd locariOll5 4IKI focuse:. an

': ....i"'e·dwdtin:: _pllibiAaJ.

TARGl'.T ORG.~·ilS/llSJol'ffi lhllITKfS

Tbe YES bas """" wed mc>:u ..t=i,dy for
;~ rd{li.d evaluation of Iargl' rOl~1 ..cas, ,-.p.-ciaUy
, in u.o.ifoOll bahltlll::s wtu:re ruibilit)' i. I(OOC1. T1lC

YE.S WOLb e:.-pecial1y wcD for l\m:li11tO~

lltJIlJ<UU thAi ale ave- ill Ihc open (...::.• Toft e\

aI. 19412) owd Iill saI:l1t\lUlden lbat he =1 or
.u 01 their live. i.u tbo:: fu=llill<:r bu' aJ~ 011 lbc
,urt',." ..rter rAins (e.g.. l'Oug,h e! aJ.. I~nl7; ("..om
and Bury 19'1(1).

VeI""l "''''lOY'' aJ.>oeOQ be....,., elf<Clively fur
"'-':;0' SI,cd"" !.bat Whobit ..... i1y~cd /tab;­
tal3 • •~h i:i log.< III rip<l:riau roues. or lubiJau
II\AI are widely spoccll. ""ch as. W\)J 01111"'"
TIley o.rc .!so """ropO"''' fur CUKet specie> thai
we higbJy clumped, sue!> ... frog. at kmpol7UY

pond>; ill tllC-~e C4SC>. We 'UNcy' are(JoJJlJ: iollle
le4!J1<IOO an:as of uu....-.:.,L for elalf.llllc. a YES
can 00 r..ai,-d oulo.l all a.qtllllie bre~ .ill: by

• ~ up mu.lIiple 1r1IJUC<;1.' from thccdgeafdlC
W-AlOT wto Ille """ll.,- of lbe sill:.

1bc YES ,,<II be lISed [D wveutx:ry aquane
a:;>Cln~la~ lJIIdcr ,;c'tam ctJodioOWl (e.g .. ,~I ...
riwly lIQJJow. dear pools Mih m.i.ui",ol "egt:~·
tiro>. b\ll ;cl\.;:n11y ')lA:h ilD"YC)'S arc; bcucl' for
,rwnilL1l'iog only <cRaiD llltiel ;pecic:;. b<>::JU$<

2. ViJwlj EnC1lllDlcr Surveys

Co.V/R.J»U1OH iURJ;t.o\..I"(.~ I... -aJUJt.i<.JJN'i

Tb<: SSS i.~ "''''I cQlI'ParAbIe UllOng silC!
wllto • vaTlery of collcelitlg Ice!JnjqlU:::j il used

an~ ,,,.arcb tUsIC$ "'~ Wl:1l ais:tributoolUJ)()o:: bob­
ilaU aN1~ of day OIld w&hl For e.~ ....p'"
S4."3rcb.. b.....d primllrily otl "",U""noU> of .,..u!.
log rno.\c.., CiI&UIOI be COfIlJllXNd m~alli."gfuDy

",m ''''''''be:> millJc ouJy in !'on:'1.'l dining ,It<>
day. T1lC SSS c:oUccliow used ro.- data llJ:IaIy';.

>houJd be Ih" n:sul' of ullJividuol coU«u'lg d.

ro~. .uOl of some p&$3ivc ta.:hrriilut :iucb a..'
pitfuJI .n-.y,,- CoI.lcoclors using aJ\ SSS can m.
du<:e bi>s i.lI ouU«lin: drort. .spec;"" C'.ugn.
wi\b pusiYe .,y'lI::Ill$ depeod on tn<p 1QC;>Ji01l

wd individual specie. 'lI$CCplibillry. SI) Il1IQ}Y
Spc:;c1b arcar.i.l.3cl1

'Th<:. .p«ic:s rictJn""" lnd:x Ur~iv<d from SSS
o=h '" beb:.S~1Uden:nnine il$ geocr.wry and
wefuloos:s. Mm. lC!Cl of Ille v;>riali<U1 dIl<: to
coUe<:UJrS <lfId litDc poriod ClU> be d...cnuir..-.i by
•~ ...y iUUlysis of v1lriillcc of lbe lbtla from
illdcpcodcul colklCtioru mode by diffel1'llI wi·
leC1l111i \\'orldn:: in l!Ic sa'lIe teWiw ill diJren:o'
tim"". Sccaod. <la.. <krivcd from SSS caD be

oomp..-e.d an..,,,! ;\ite> wish weU-b1ry;,n b<1lll:.
OOfanllil:l If) delmnioe ..belber SSS pn:xJUOl:S
<U'lJCOrdnn, "'sul""

1oJN<T1/A r... CIIVXJ> .<:o/I),·I1I.V;\1»1 J.SCVlT.J<.

A"iMW «lWWller>UTv"y (VES) is 011010 wlljcll

field ?,I'OlI®l walk !bt""gb ao area oc biWiw
101 • p""'crit:.:d tim. pcriod .Y';!tQl;ukally
.>eun;tling ro.- "nimaL,. Tiwe Li ....pl=~d :u lI1e
lIl1lflWr o( pcmoo-llAJlJU of "-"",,bing io =tl
.r~ III be cOlllJl"llld. Th. Vl:S is lJlJ >pprop.i<ue
""'I~ lor hom in"""",ry .m1 monil.tJ1iog
srudje.\,

The YES U lJ.od to dca:nni.ne tltc .>pecic.

ric.1mGs..' of an ~:l. ~ \''''Ompil~ a specio! list

,~.;~
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the ex"'" loc.li<m of ""o;h i.ruliv"l~ill encC<ll1­
=11 tID he lloted n:lltivc to the t!isL;JDOC mwr·
en (LbU i.afomulion <",lid be lIS¢d II> c.\AInino:

"P'l0al disoibQDoo P'll"""; \IIIlblo til;: habit"",),
Mlliliplc: (al 1=1 10) randomly pia=! plllU t ..'
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d"""iti<.S). Th" quOldl.... is Illen SJ"'l'o:wuically
.ampled by W".ill.uIg: pU1ill.:1 pow aO'l>$S UW
plol (Fig. 9B) or by walking • Li~"'g paw:rn
lxrwc<:ll l1UlJlb<.:n:d ,mc:5 (!'iii\- 9C) (&~Il:lO

19SOIl.b; Ai;:bill~ 19lr1; Doonclly I%'f: l'flSW­
uwo 1990).lf ~n:' yi,t> have bo:w esUtblished.

,~ fij""I).e.~Cl1~klr'~~U;X~i<.Ll"\~... A.~"l.z.',cd""2J\&sl$'l.~n~ollSl.o't""(;~c.'i;a'i(I,,,m:
~ QtQ~ ~iU 2.lI"';lPQtCU ad ...ues~~~~ fa.» iNclJ n.';fmbo' of m.:k:U.. Wo dclmU'iC'lC;d do~ kJ-C.
, Q\I>Ih:lI.<l<,;:o-.\o.-of~_~uS)1~~~,ill>ulll)"r w>Jl:lc>i: (oca -. .. fi!b.l".iI<'~'"
',t;IlnlIcI~p:uIa""'''''Ibe~I'''(l;)l>1"db>I\.D;nl:pIIUID~........ oCllllbcrVl...w(l.<..""'ll,~_,"'·l
" III I'",~ «'4n, lb:.o Il>-t4-3-u-6-16-l-'I~'-'S-19,,"'ho6;orW). 0-6. T............ -l<J:i;p>.,\sUI:)o n>.!«t (D)

n' m..l,lh~tIt.~cnr~ (,E) iIr-t +C, ,,"" r»d~u utf eiiho side c.f cbto pub iLf'C~l) ampiud.

IlE.SEARCllllf,SIG.~

'The .lc.\i::n fon ve.s wW depo:nd on lIIc goah of

Illc srudy {"'belb:;r il i5 a o,»riuJe ia' eolory or a
I""g-""TID monitoriol> prosralO ""d, if the. lana,
wb::lbe.r lbe inrt:D' is 10 der..:n:nine pben<>logy 01
sF«i($ cllWJlOCiilion. pltGeulog,y 01 <pcd"s

ab~or bolll).1hc opeci.fjc habitn o.nd tbc
rile oC lbc: a;ea 10 be ""'''''Y<:<l. lbe desired pen­
udicily ur til<: ,ampling n:gime (diel iIlld "",.

.ooal). lllld Ibe '>]."ClOi.cs <<>llYp<'iition. For

~ of ""'listical .naly,.... ~ociug lm

IQ().oo lnm'ICct!} within. given hohi"" r.yp.: is
p<c1'crJ.blc '" ccas.... ing ooe 1,000-11' tr~L
Regordl.... of the e.pc:ri=nlal design, ill SOllie

poUIl O'd.lly in Ill. >tudy dlc dala 'ud lkld meth­
00., "Ionld be cvaJulll..1 and tbc modu>d' Glodi'
1\00 as "!'PI\1Prialoe. TlIre.. b.wc ""tll'~

do.:;isn;< = u'lC<l for !Jlc YES (Fill, 9): rnu1om­
ized wa.ll;, quadrdl. and lnlUl."Cl

A rwo.domiud· ....a/k Iksign is applop,ia1e
wbm a Wr,:c m:a i, ID Ix; samplal Prior ID &oing
illlll tbc field, tbc ub«rvcr cltoose, ;l\ {)ll\dom a
I'''lUCMol ...,,>es of """"P"'" directiow ("",f~lUbly

1I1 lca'il SQ); b<: or.!be ll1:lo ,e!ot'; al r..od<nu •
nwul..t of IlXJli:rs (UJlID 50 Ill) CD b<: w..ll<cd in
=b .;¢lcclCd .lin!ction. The .'.0011 pciDl can b<:
u..u:nIwwA by tn-lWlg lbe "-let WIO bloc.ks..
nuJdomIy ,c1octi:ug cu.e. and nz'ting (TOtIl the
oUddle OfiL All ampbibi;ms obooorvcd ....,doo 1m

ou eulla sid:: 01 w.. poth "'" lQC\)rdcd '\Ui;s

dc3i:n (Fi:- 9A) ,.ti.:I.fi", lbe as.somptiUQ of roW­
OlWi2.::rl sampling. wllid. >l!oWl: ,tatUli~1ll C'QUl­

(XUi~ Am<X1,S rcpti<>t<d walk, in diJJi:r<:nl
orcas orbal>itoe. Becuus.: lhe VF..s iJ. \:im0H:J(l1l­

,!\roti.ncd field I:xJmiq"",- lite tin'" ,~I"'t,tll"t unit

arc-a mml!» ,pccilio:4 fOf oach in"""'D~:uor and

for e;u;b """" 10 "" C<ltUpnlc(J.

A qUloldrus Jesign i. apjll'OIniJ1Ci: fOI 'lllDf'li.ng
• .qoolic aru liIQ.ougllly. A quadJou of ::;ivcn
dimm,iolll is ",lllhlis.bc:d {w: IWJUWu:nd 10 x

10 UJ or 2S )( '25 m. 'kp<ndiDg on lImpbihUw

WQ.<h '"' p<,..,ib1<:. alKl .1 lhe = times of clay

OIlu;;hl.

ot).l'TD •

Oi..",io"lA,' babillol.t C'iIIlllJll l:<: surv~y.:d by

VES willi an ~uiv..r'Illlkgn.'" of rcLiAbilil)' tw.­
ca",e of~ ill vi.ibilll)". opeo h.obil.l1:S
arc 'llrIeycchnurc clBci•• lly ItIao ou" babiws
witb de""" Yt'::CIJl.liO/), Time 01 d..y QJ} ..w..,
aff"Cl a YES; .1l0S, p.:ople find surveyil1~ Lbe
<DYiro= llUn;; llill\ll·41li.::b' "'UU:T lha.tl SUT­

ve)wg willli hcadlatllp. Wealhc1 c",,,iitiClU ('.on
atr"'l~ VES; vi.ibillly ll"",,11l11yd<~ witb
"""y. mi.tty, wi c10vdy ~olll1illOl:l:l. Thu,. SlIt·

V:), of ..~ 10 be canpeRd Illi~y :iboaW be
OOnt: unlC1c.r cnmp.:uable we~tba conditions. ;u

LN.,. all str1lQ or rnV:,~babilllU wilhin tbo:

bamw can be sample.1 ",iUt "'luaJ -",<c«o.

2. NOl all babiul1n- ClIJl be~¢d wilb
9'lual ;<\,ctt>.,. As • =11I1, 1l:14Ii~ """,i..,
01>"",1"""", ClIJJ l:<: oompaJbo'! <only alUODli\
siu':., of dx: "tmc biabiw Iype.

L.L\flT;\TlQI;S Twu obvious limilJlDOIl.> """ ,....

_i.:lll:d W1JlI aVES:

AJdlough Illese u.'1lJ1lP'ions h""" n~V<T b«.a

;igmDUSly 1~'lb.1 aod the validil)' af lbc fcsulLSOf
• vES i.< uUcown. Wl: know wtuitively tbOi I!le

"",uwPUQf\5 will MOl hold in moot in.'l:a.ixes.
Spc:<.;es do dilIu ", dJ~"r lXlnsp"OOU",..,.s, and

p.."<ljlIe do diIf~ ill thci.T .biliu.., 10 >« amrrubi.
ans. Tbc ",.ullin: pott:ntiA!. hi""" Slluuld be "",.

o:nilA4 lIld mini",uNl ID Ill" <:>;1<<>1 po6Oibl..
For ClWDple. compmsblc~ ••Ill csVC1lis<
of lbc iudividuaU irlvolvcd ill • YES U'~ rn:eiaJ.

Sum: l"'ople call dc1t"lojl an ..tcell.", s<arch

''''''I\C lor amphibians; OthCl' ne'''' do. Mos'
1"'<>1'1" ""Pro"" wi'h pr""til:e. U rool" lIlao one
~ i.~ 10 =ry OU'4 VFS iwlividu·
aU !JIMI" roa.II><. ~d<Ql ,;",,~y. ill dlc
some "=>4 aR:a .."'ul.....<O<1.<ly. wd tbcir ll:>lJIU

•b.oukl be OlInparcd, .Bwe.t bclW=t individual
ob«r.,,\'eo. tJ)ay reO,-"'C, diffcrroC'tS in 11\e iUDQl1I\t

<>f tim" ,!",III looking up vcnos looting down Of

dilJ\:rUlCU in waJkipg .peI'd. Willi effon. ,roch
triast:s C'3Il he coolrollod.



G:hn_c .bWlelOlJl<'C~ OVc( nm: or to dtl:nniDe

dilTcn:o= UI '!"""... l1ebnc", or n:11Ul_c .hnn.
dJl~c\ lUXlong Sltt:s: 31 One Owe. Braxdb1g }X)1lds.

can be ,m"y<d ....~n~ .Iri. dC$ign by Qlwl:mc•.
in: a chl:Ckl:.boanl of boardwa14 or pol1\$ ol lIIe

<ilO lFig. 98). Agaio, limc 'peo. per IWiI ...""

llJu:.l t.., >Wldanti....1 aiIl.mg l'ic.ld"'Ofk(1'S and
~uou.g SUtS 10 l'¢ OOInparc4

."1 frWU<Cl deng" i~ ilpftllprian: far sal.npliug
'CTO<S ,ui.;,obab'Ia'" I:Dawo .0 be lIitkrcn.l Of

poll:1l,"illy so, wille M1plt.'il ca.,c, • slD.t:le (r,m.
=1 of p.=tabli.l1u>d Itll~tb (fig. 90) i.llaid UOI
lIJlll wallcod (Jac:<r W78: Pt>ugh •• aI. 1l)l!7:

Crump :ux1 Pbunch 1989); all Illlimols ol»crvcd
widUn I III o1l1u: ""OSCCI "om arc J'1l()Q,,'ro. II
dc,ued, liJe e.atllO<:aliIlU of each .odividoal C<IO

ll< oar.od .C\:onUng to irs po,iDO<I n: laliv" (0
(nviausly csW>Iisbcd <Wlance n·,n<n. For
100ge an:.., 10 OrmORtr.IIl$OCb 100m loug lUI'd

spw>od 2V In apart ill 11Ie ""'" oJ ull<re31 an
approp,i.", {Fig. 9E). A" wilb IJle otlto:r designs,
time S]JCO.I pa uni! 0= mu." bo .tandanti,.",.;l
:uuon~ Wtnt.em and 3J'oC'"d..S.

11 UJ1Jy 01", iu',,1l1OT)' is to he drlw:. il m\1.;1 bc
><:haluJe<l fur 1bt: Iimt; of yeu. IilllC uf day, and
weather con.dilions in which lbe nu,:umum rrom­
btc ofspa iel an: apecw;lIO bo activo. Becau.se
•• iII)Y DOC time Df )._ ><>tf>\; '1'";"" wiD I.><:
",,,,,live, • one-time UIVCutnry st>ollJd be: rorer.

l'r:c.:tl dS a rninunal ...."timalt of s!",ci"" lidlll.:.<5

for the .""'.

For loog~nll monilUtlng Pl1)5'a.m.~•.'iiUDplulg
pcriadicily U l:Il><.-ial. Ooc: '1l\lSt "'lmpk of.",
CJl""Ys to o.',.-un: 1IJ,:u' wiahiJ" yell! varilUion dJx.;

'WI oMemt YCIlr.lo-Y<3T dill'CTCJKGS, B"",~

activily poa.:m. of .>.mph.ibians :tic =''''''''y iono.
""oed by ",oatha, Vl;S, >JlOuhl l>o,' done <lurIng

=h '''''On of the )car. "nm.: or d."Y lil<ew;""
llI".lly ..rti:clS ben.vi", Ililltem•• ..,d lillie of We
survey u.u bi:u b<nb sp«."ic.s c:orofA>.Vti<ltl and
a.lnwbnc;<: ,tal.} if 001 a\en""", ooll3itkntiou.

,\.0 UnP0l"tlIIl deci>iOD '0 be 0lJd;: daring 'he

t:b~n of lhi' ft<\dwmk i5 '''''Ie lila ll) c.ptam:
e:t<h Il.lJlIllsib,.an encoWl.'...".J 10 obta.iD .dditioool

Dcpcolliu;: ou tJ~ goal< of Ibe Inlll). Ilk: .,,,.

1I<lIs eQOO"J11cr.>d Cl.ll be obsclVcd only t3J"",,"

irlg dlol po;:iti_e iden'itie.uoll C3J\ be m:Wc

";I""U' boldiD; .... animal). o' I~y can "" e0f"
wed ••mpot..ily for po.iti'·e Idcalilicatioll tnd

moas"""""GI I''''' <\l'IlCndi\ I) UJd t:I<:lI rt:.

I"...;cd ill lbe sill: of capcur:. Voucher SJ>cci=1\1
,lwutd be ~ed ;,11I0 ~i1ed ill 30 ..tab­
lim:.! 11::"",,,::1, IIW3Cum llllij..,..'TJoU(= OuplCr j ~

MOJ!Y g;/UlJI'S of amphioq are ~oin: sill'
nifu;anlla.\uuUlnic caisie.n., and ,illlioll.-pecie,
an: otten difficult til distirtgui.sh in lbc fidel. ,'vIc·
$eo.II1 CQIl«4.1oQS provide a. taw for v~rUYJng

l'i<.ld idc"Ii.liClltiDtU, wblcb j\.cally cnh.arA-es lhe
"'liability and wcMoc.. of >4I'Y.y~

rr.II$ON';'CKI. AHD ~I.~TERrALS

The OIlWM of ""100'" uced«t II> cxocUl.;:. YES
a:pmd:t on h.bital cornplui"l)', .he of lbe area

10 b: >3RIplc:<l, and """I of su"''''y lD'.",ily. If
R3.Sona.bly short rore:,.1 tr.lJ.l.~cts ~ to Oc !l.lIr·

'''Y<4. <mIy Dc<. pcrnOtl Illlly te ocCldc:tJ; ,'''''C)''

ing: a l~ breeding: pornl may flXlWn: se\'o,a1
p<tuns, each doing a tnul=1 front t,h, SAorn

1010 tho trn'u oj tIu: pond.. All p<JliO>1& in,·olv.d

must b: "leU ll'DiIJod in du: ",,",c 0<UI\:1I ,-"eh'
uiqUC$, aud wtcruQscrva di!fcr:.uo:, mU)l Ix:

ccmidm:d If LIIi.ro.h lie commClJ) Olld I!>U a«

Clk.co for c.a<:b i.odiviltual, de,il!JlACioS • """'''',
... da1a rcoo,der can .'J""'d ~ opmllioo wd

'cop Ihe """" of Ihenl...ey mo,e WWonD,

A Vl'.s flXlWrc:.3 Il1in.ilnJ1 "'lniJ=t: ,hu
poper, p:nciJs or pellS wilb p:rm""enl ink. alld •
roi1Ii.aJ<..... rol", aIIl1 .pri.og l>aI-.: it cwy
l~n:th iiUJd wC'i:hl ase I\) be; ~I;n. Pla:uic baiP

alld a tnltJ1Wl:: pco 3R """dell illlWplJibjans =
lO I.><: lXllJ~. l'tJ",to me:> .rt: Il3CM fOT

-.n:Jsing in lear Ii"",. II miCl"Olbobital """'UU'",
Qle'Jlts are 10 Ix:: bll;~. appropria1'C iJucnan=nu
'-tc m:cdod (,"" Cllllpl« 5).ljlhc UlIlr>«l L. 10 he
lIW1:el! ... ,egular in1.c;val..s. numbccCld nagging

UI po: lJf pe'=.DI ,l3kcs Sohoull) be 'c, in praL·.
I"ior CQo eIle .urv<>y. For ni:)Jl1in>.e ·:;un·cy" hrod·
I:lwp. ill: l"'luin:d

89/m:tAiory and .WI)4flor'lCg

':9&011; PaugLtcral. 19117; Nisllika,.-.19'JO)or"t
~-a:s.;.oci"'cd ilGlJU (e.x.• bu."",. uf ~aJ.·
'~dc,,--DW~1990. 19(13). Thi>l)'pcat VES
'\paI1i<u1vly u.><:fuj for specte; I!w OR "ri-e

~ til<: .uafillX \If leal lill.l:. \If" thai cliwb I'laub
.iIi rainy Of foa...gy ttigIUs. Ullittr llIcb "'01 wDdi·
'~. J, .. Iar~o p~rricn of Ihe populalicn may

e WldcIgwund relJ<:;l.b 3l\d fllI)"" 10 IIll> sur·

,1bh 1IP:1h<'<l i" ""1""-ially "uilotd for iuvec,
oj habillllS contilinin: J:lldan:<n:d ,pcci<s

'b.:~habiQI di"nllballC<llTlU>l be avoided,
~The inlJ:rm<di-. i:nu=i ly ,=h is <wc iu
'biob lho 6.111 crew, in I4dition '0 <QUlltio~

Iy e..-poo;<d animAls. l\lJIlS o',r ,mt""" uh­
b roeb as nx\cl Il.Orl1o:s iIOd counl> lhc ani·

01, uncov""-'<1.. "T'Iw: rovcr ooj<el.> mail 00

~lUfDod to t.l:eir oriziaal p<>.si1io:tl:lo 10 winim.i""
~bi"'l dLsnubJUJee. Thi< type oJ S<>llob !:Cue"

y )il:ltl::I bi~. rerwu per unit tim" LIwJ •
.inll:o:lity '.ean:b baa""" I1WlY ampltibia.os

I&Q& UII.dcr CQYt.:r objecL~ whcu couditions are not
~" b" f - ' .~DJU '" or I"" c o.ctTV'ty.

(: AI. lI1e "'001 i/lll:lU¢ I""el 01 VE'.5. 'lITliCe 01>­
:jcclS at:: lJ.lmc.rI, doc>sycd 109:! and blOmdiad..
:.., lorn .pan. aod llllr:r is ra.l;cd. 'Ih= "tivil5e,

~io... ly chao;:" ,he bWiCU; 100;:-11:"0 etrcc-u
~fabi.H)"P" 0{ s=b ba-e ootl.'Cl:O Ille",uccd fer

tillY babitall1\' IMgCI .-p:x:ics. Habitall!i.>nrrbarltl:
~iD= .....,,", wilb "wa=i.Dg se"",b U>t<lWly, bul

'-f1ltIrc '''Unab arc eoC<>UJlteR<l. InIl:ll:iC .>Ur'''ys
\~.an: pluba.bly 1bt: 1110>1 retiabf,:: io "',ou uf,."n­
i' pllil~ IIu:: lIlO6I~. especially rare 0llC.1,

for ~nrne !cudje.• , il is u.1dUI to set up a nan­

lOCI or .l:lld .y'''''' with pcnnilll<OI distoncc
1JllIrl;= before the susvq I;>.,j;i.ns, so lin, tbe

'. aacllC(:a.rion of .v~.ryanima! Olin t:.: nx:onIetl :JJ

lbe time of eceoWltcr. n,is aUow. lb~ i,w:..'tig;a·
.,. I" calcllta., iuwriodivi<luaJ di.<Ul>«s, ...COId

dl:wl<,d mkrobal>iOll da1a lbr spcciJle silJ:.Jl
, wUc'" :ut1j,bibi= b.v. Ix<:... fuuud '<.pealally,

""alnal. Lbe homog.:neily of the "'Cd ,""",,~<d.

and if ~ <!I3rl:·NC"l'1lae ,mdy i. doe>:, ol:c3in

1 V'11Juable infcmnati"" 00 individual IlAimal
muve'WI..'""'DU llu'Uu.;b moe.

FULl> ·'!'IITIIOPS

Puxcd-.. fur a YE;.s .... ,u'"il.i~an"HI.H.bj.
tals Alt SC4i'Cht:d, .:iLlt« along MI [ra.os~cr 01' in a

plot, .nd IiJc UWIJbc:r 0 f ani1l'\;lL\ Ct1eCUTlI.:.""j )"'{

'lDit oC tim< is r.x:OCllro. Too lca:1.b of til:oe 3Dd
lnlen.ity aillle =h. aU bolrOd:uic" of lh: area

10 be """"'~.d. md the """"I, palll:T1l ~llVuJd be
>p:4i.fu:d in lld"a,lJO::. fOl <.UIupl:. U1>tru<:.tions
(0' a ;,;urv<:y of ,..lamandc:", 'iboulll OJ>><'ify the
type(s) of .ubslnJ< 10 be c.,-",nine>! kg.. <Very

po..ibl. """" i"'ID or jwl log.). w!l<:lhc: or llUI
d\c «nc,' i,<\JlO will b<: rurnoo O_cr or 10m apart,

ooct tIN: uw.imum alDauO' uf tilDe ro be sP':"'I

lCilIing apart '-U!»InlI<O> (c,S... linglo log).

~<.al1;h m..-dl<xi. fIl.",1 be "~2c:tJ arOl>tlg

Li.ldw",1o:r; 10 ro<lw:<: bi.s ill the re.1JJu.

FQr.oumpfcac InvC1llory, all po<I'\ble ,u;<10'

llabi·t.aIS a.m s<""'bed: gmWld. w'''''', trec In"l'<.'!.
'!em.., and \JPI'CT and 101V..T S'Ul"f.""" of lnvos ...
hig)t 3..1 the O~Cf'iel' can SCle ~~~U:ly enoug,h

10 idenlify ille ",muaL" TWlC '1><:.11 p:1' unil a=
is lUUldln:filed '" much"" """"ihl. witbi:n •
giv<o bnhh.al lyp<:. but babjtlU wilb cliffi:rin::
~,telu~~c<t::itf.:..i W1lJ T'bCiwJe ditfc:rcllt ~,liNey

li",e•. Wbeu <utiJMl., illt =WJ~. lb.:y .~

ide~lIili¢lj lUld, il IOCoo I:-.:- capntrcd w.\ OJc;!'

,W'Cd tlI tofleetGd ""' voueber.;. 11l.: YES ellfl be

p<.faron:d .. ",v=j l<;"eb oi iJlleruily,'" 1'0110101.
Arnoug lhe tca:n Lou:l1.,ive ~1.t[Ve.Y$ llJt COW1fi

of il.lIllruIls ..."tiV1: 00 Ihe swfuce (e.!:., li.u,lOc

infonnaOOU. If ilXlividuah art: C"1lj111l'fl:d, fro.,..
,orcd,. and welgih>d, le$6 tiJ:nc ",1.lJ be .voibble

for <l<lrliuoaal 'W'ley wo.ct.. [I 1lllim:l1., an: C'3p­
tllt'tld~ UIYestig.to.I~ UJLbt el.1.ro ~C1dt ',\lhdhe.r to

"_X ClCb 0",", iD<I.i\idtraJly. M.rl<,,~;rptuR

studle:s yield valuable injonu,;tioo1 OQ population

dyn3mic" but. agaju, I..., area COIn be "avqed.
MilLKoo. ao.imab ore b1c:ly III be =aplu:Nd fn:.

qu.:lUly £U liUdWs 1001 i,ovelve orca =n:hc.... m
roiILkiIlg llUy be wurth lbr. emllT. II> coulr:l:il. dI.c
dlatu:c oC l~pturiDg iDdi>- iltuol.• along. lI"aII.

.ect 'S r.my ,lim :m.l, Un'!. I'",b.bly U{):.., 001

vr.IlTanl Ibe llddilioolll.ill\e,

t:H.\.Yff,.;;l{isa
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lbe ki.rul.. uf <lata w be COU""IOO depc..,"J an <lu:
gtMlh of lh~ .INdy .,wl ,h. lime atU1 """'0""01
.,vail.>hlc. MiJwnum dot.l 10 b.: coUecled iliJriog
;m UlV~No:ry of an IlJl:,8 Ulal dOC5 nut l;ou~.n

::rid:> wil/l dUlance W"IUr., wclnde (I) lJle own...

bet of w~jdua1s .'If i:acb 'l"'Cie... cncol.mtcl1:d,

(2) d". talal 'iDle se>.n:hJ:cI.. ...<I (J) Lbe ,u..: 01 Ule

aR:il~. For i.Dve.tJtDric.s a.od monllDl'ing

"""eys "' atellJ ...id. wscwcc; wlUlcers. locwion
wrthio tb.< U"oIllSQ;.' D( l/;rid <)'l<m ..l1ould be ,t>- .
CfJJlb1 in aclrtition 10 I.nicroII:abillll d:lu..nd Ibe
miDimllIO c lemO:Ob previou.<lYliolJ;d (Chaplu 5)
fo, .:4.Cb amphibi3.ll eoCOu.otl:red. Ii d..ir.:d. weI

""" a.ud n=prod1lclr.e conctilioo. em b.o re­
C<lId<:d. II animal" an: taXe.n t<:mporarily CD •

labonrory fll.t it;/}'. much of dt1J. inf\:>rrnaliOh ClI.D

be l<ean:\.:d lift"" d,e sw:~ey is ""'nple",rJ w
avoid taJring up valuablc: fidd.ime, Anlllher '>p­

uoo is 1Df. ,.cnod p..""''''' IQ fallow 1.1>.0: primOI)'
vr.5 ......h<.... aod 'IXoro addiliooal dam ...hi.t.:

tbc ru:.. persotl oo"lin lI<:$ dI<: .urv..y.
WeU-<>r,;aoUod do,. shr:ct' &hal lno::utp<:Jnlc

Ihi: minillOUlD data el.':m.:olS(~ ClJapl« )) .od

include :xlm 'l"'cc f", !Wle.> <h:l' d" DOl fu

J>Cl>'&labl"llM C'llI:;twi... a~ recowm<:od<:d fur
we in the flcld. 0.", ,bOCA;S emile simple or
CUlllph"", ll<p<.owog on lbt ~oal. of Ill•.INily
(fig. 10).

Amlin 'VP~,"lioo of V'ES ,\(':1u::r4I1y j, del<,­

min.lioa or lb. ""l1IpcWtIOll uf au iUoplulum

.,..,olbla&\,- 1hc lill uf sVClie., compiloo foI: lbe
ate8 $urv.~.dCiD be .omp>.n:d wWl.5pcci"", I".;IS
from alb.. alU3.. M..,,, Dumbel1i of iIldividlJilh

""'" be c<>alp>J'Ct1.'I.llI:i>titaUy. andcu::ffi.cieDL' of
~QIl caklda...d (see CbaP!I:I ~). .&fUrl:

any daIa~ illlClJl1""'d or CQf1lIXIJ"'J. twwoVCl.
etfeclS of the bia.o;es tlo",", previewly IDOO' ""
estint'lt.d (~ "A"I-UIIlf>O""''' .od "limit>­
1iU1U:' '.Ul!k' ..'B.ck"t1Uud,... ab<",c).

t\.> discuss<:d prevIously. if retali,,, lIbun­
da.co:s are 10 be CAlrJ11)3J"cC .It)onll ~ires. lb••
h.lbilal ,tnu;;un:, "'.ilth••. ",uj .earcb rccbniqu<:i

91
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papulation siz.es. Th. n<:c<l 1'01' validali<J" i' W'­

gonL lho Vl:S done in cunjunctioo will> mark.,

~""'l"""" le<:bni~ i1 uselul JOT l.ludying
popuUilica lr<1lJls Ihrollgb "'f"ai.ed ;;urrpijog of

d\\: Uffie area'1.

f\r':l') :l~o),rcl\~4 _

[n-'YftlOry and MOlli;orittj

Vi~uaJ Encounlo:r Survey
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la. Sam.pJe lb.a ,bc;' it,)( .. ,iJi,W (~f1D''\1:'Y 10 .,.h.ftb ...pcdi:h:~ IR R\.o;.1lD.1 1'oraatb "u.u!i.. itttW COOQua-
. . If' cbi :nu~'C.1 J~uin:~~)'~ od.r.ta. dw: to-=- fXllT4 of lhc~ 1bcl Uti~("~ liO tb.u. u;tl1i:.;cfl.l.a&.;I(
....~~~ CIa Ibo.rurny~ h::~ wilh 6d IlV.....L~ m.ad.J Ii.- tacll ~'CciCJ~ 'DQ)od Lna:

"~k' lhe lIe:rp"A1f,uLl\;J man: dfectively. 1'he

.}IES CiIO be "'lidalod by l1:pe':l",d .:u:ovWtI: uf

~~ wnc 1INa> or by .ompwco uf ""wls of
:NEs~ wilb~ from 3Ur'i~)-$ dOll. ill Ihc ,ame

'~ .., o.<i.ng diffoceOI me.dloo. lllll CSlinuIe lSlIC

11Io," l:>:. .<Iltti/..,. lor all '''UI,I". fuI O'AllWple, if .
Ihc plol"'" Lv d.:,;~n.:d lU rJel2rUlin" II", df""lS.:
III cfunabance (c~_ IO!n\i1lgj "0 ampl:u1>i:l.lls..

ll>o:n -;q>~ VESs -"'d be "'lJlLfu<'ed ill
Ingl:'-"d aueI UA!08l'.<d p<VtS of a IOn:.>L U, how­
e""'. Ihc msc;u<:ll<-... wWle:l t,) OOll1p1.l1: ,wo for.
<su. Wen aU YES traIlSCI;O mw, be localed lo
til"'-Il habitats; i. w.,wd b< in:Jppr"lJriate fOT

""""" 113.1»"" IS 'e inctudc fo"," cd,."" coo"""'"
wltile oil",,,, did ILUL Until YIiS, 1""0 t>cen vaIi.
dalJ:d omd We Inv. rome idea "f Illdr viUlahiJi,y
mlllb-...it l1:/ationships to lICIU.a.! popul.\IiQO lev­
¢ls. daJ.t g,ult¢'red during YES., sbould _ be

IIloO() lU'l:pOn UI<IMd.Italsp<>ci,;:; Oon,ilie,. Dodd
(1m) u>c1I. fiJwicnc,;cs In .SlimatJ: ""am"".
dtf borrow dew:ill~ along trcuuect..~; Uri!. t1.'1cb..
niqu<: may h:Ne /an;led usefulJlollS.' i:o llle

..-..oJY." uf oll>et =etdatiL

U foug-enn IDOrutaring is <:010:. plI"""lo!.'Y

ot JlfU<o'.1Jld aL:liriry nf ""riou••pecies caa
be pl'=1<:<1 g:Iajlru,ally Willi hi""gran" .,r
Ii equeocy ~..rve•. li .clivh)' pall::-.1l. are [0 be

wlc'P"''''d us li:;bl 0.1 'Wnw l,cI""'. lhe.
~om:Iar.i<U15. muJlipJe reg;r ....ioos. alld mal)'.
,es or v.ri~occ 00''''1 1>e app.r"prial': 1)1''''' of
;analysis. Tc.!ts QI ditfescnces in :ipccil:..'t' activ­

ily lev¢h under iliff""'JlI ,,'••111« wlltlltlOU$

or aw<lllg Sl«Sooal componenL' of Ille ;;ear are
"Iso p<>uihlc.

.5rKC.... L CO,~..'ilJllUUTlOIlS

C''''l'bcll and CltrullIl3D 09fl2;,) surve)""j .....
philrilUl as..embl.:."" i.a fuur babic' Iyp<:> in
FIerro. and CUlDJl'Ul;d ":3"U> llUm inu.:nsive
YES> wilb mo.., from road auisill8- litler re­
u;(),~II--<jnadrat ""tripliog, and dri.fl r.""c--pilf.l1l
aJT")'S. Fi.ft~ of lb. 22 '1"'" ie, kno"n to be

~, w.::re =anlod with road cml.'inl:, and 12
v""" r::,",,,<Jed ...ilb YES,. QwctJ"ds and d.tif\
r"""''-PitfaLI arrays yidd<>d 6 iUld 7 opctl"-." .".

-,>",<,livelY_ !lury illJd R.phael (I98J) cotJ:Jpa11:d

",<hruqu"" and lCC<llDJIu:ud.o:d t1JaI YES.! be

combined 'Hith • wift fun""'1li[faD :nny to

QI.\l"TE)tol'O


