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SPATIAL AND TEMPORAL ECOLOGY OF EASTEKN 
SPADEFOOT TOADS ON A FLORIIIA LANDSCAPE 

rnpliibi;in corrscrvation iniist corisitltv po~~iilatioii a i i t l  laiit l  
les is rare. W r  cxplorii spatial ;ind tcinporal Ixitttmis of l ) rc~dir  

eastcrn spadefoot toads ( S c c l p h i o ~ ~ v s  h ( ~ l h ~ k i i ) ,  using nine ycws of cl;it;r trolri contirir 
drift frricrs aritl  pitfall traps at (+it cphrmcral pontls i n  1i)nglcaf pinc,-wiregrass sairtll 
(225 atlrilts at a por~tl wi t l~ i r i  a irionth) occiirretl 23 times on n i i i r  

ritial recruitment (2 100 irietamorpl~s) fo1lowc:cl only fi 
among poiids. Orily ioiir lx)rds frinctioned as popidation “soirrccs”, ;mtI oiily &ring soiiri:  years. ’ l ’ h c 8  otlror 
ponds, a r i d  evm “soiirce” pontls (luring soincl ycars, fnnctioned citlier a s  “sinks, 
with no  resulting recruitment, o r  were not irsetl at all for brwtfirig. Most rc’cmiit 
years. I k x i i t m e n t  wits correlated with atlolt breeding d f o r  
rare, and inter-pond exchange oi adults wits inininial and s 
(83.5%) iirdividuals captured were mrt;rmorphs, and 15.9% 
estimated a 7-yr lifespan. Adlilt “population” trends clearly rc 
se; captiire rates fliictiiatetl dramatically among years, brit sliowrtl no ov~rall trcntls tliiri~ig t l ic  +I- s 
piper is provides empirical iriforniation that can bc irsr~tl to genrratc* rcdistic rrrctapoitiilation 11 

S. holhrookii as a tool in conservation plamiiiig. 

S ~ t i p h i o p m  holbmokii; Spadefoot toads; Ttrmporary wetlands; \Vctlancls 

111; OTIC’ w a s  416 111). Most 
2 4  yr). W ( 8  c~oiiscrvatjvc$ 
rt rat1ii.r t l i a i r  riirini>ers pci- 

Kry too& Amphibian populations; Aniiran 1m:oding; Eplrcwicwl ponds; 11 yclroperit 

AT FIRST glance, pond-breeding amphibians 
represent ideal rnetapopulation models using 
a “ponds as patches” paradigm, where pop- 
ulations continually become extinct and are 
recolonized by ;imphihiam from neighboring 
ponds (Marsh and Trerihani, 2001). However, 
this paradigm may not he realistic, either 
because metapopulation dynamics of a given 
species are not as they appear, or t)ecaiisc; 
assumptions are not met. Assuinptions in- 
clude: ( I )  extinctions and recoloriizations 
commonly occiir, (2) local extinctions are tlic 
result of‘ stochastic processes in otheiwise 
suitable breeding Iiabitat, and (3) inter-pond 
distances influence recolonization pro 
due to li mited dispersal ability by amphibians 
(Marsh and Trenhain, 2001). In addition, 
perceived extinc:tions inay be biased by 
sarripling prd)lems, siicli as species that are 
missed in surveys, skipped breeding seasons 
when climate or pond conditions are unsuit- 
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No siihstmtial recriiitnic,iit (2 100 iii(%- 

morphs) occurred follo\v~~ig ,in) h i  

event (at given pond) wlicw < 175 
were captiircd, hiit tlid following fivcl 
eight breeding event\ \vlwrc> > 175 cidiilt\ 
captured (Figs 
niorphs exited ponds lollowing 1 1 otl 
breeding events Wc foi i i id ci signific,iiit, 
ponential r&ionslup brhniecrl xiiilt 1.11 

effort and rccriiitinent of Iiict,imorpIis (I-’ = 
0.3364, RMSE = 755 F1 y, = 27 88, l-’ < 
0 OOO1), indicating tli hold for tlK, I l l l l l l 1 . W  

of breeding iItliilts, bc wh i cli r c ~ r n i  t m w  t 
wCis negligible (Fig. 2) \ l ihcn (’xmii i i i i ig  thr. 
years wparately, ~XOWVCT, ~ t ’  l o i i ~ t d  <I \ignifi- 
cant relationsliip h e t w c ~ ~  ,ithilt I 
effort a n d  recriiitinent during 109 

1, 2 ) .  A fiw (1-16) iwtc1- 

0 9325, RMSE = 

F ,  

105 31, F ,  (, = 82 
0 OOOI) ,  1996 (2 = 0 9646, R h l S E  = :3 79, 

= 81 81, 1’ < 0005), ‘111d 2000 ( 2  = 



,dl Joi h r d i n g  (hiring thc, other years The 
poiids fitnctionetf either ds  “sinks,” 

w r c w L  hrcwling ownrrccl rarely and in low 
niinil)c,rs, 1)iit rr\ultcd in 1 1 0  recriiitnient 
(1’oird\ 2,  7 ,  m c l  8) ,  0 1 -  wwre never used for 

rnong-pond difference\ in 

iiitnient (lid not ‘ippear 
, ~vliich was wnilar <iinong 
erg and Tamer,  2004) 
nrtapop“‘ltlol1’’ lncorpo- 

e r d  ‘iinong distinct 
ponds) (Hanski and 

ind ni in i i i i , i l  “rescue” 
(I’iilli~iii~, 1988), or disp~~r\‘il by ‘idtilts ,iiiiong 
pond\, m t l  h r t  tlistmces (except once) when 

l rc  interval between breeding 
pond cuceeded the apparent 
1IldlVldlldls (WP estmlated ‘1 

of7  vr), too long to sustain 
if ponds did not receive 

iiniiiigrmts from siirroiiiiding pond5 For 
c.x,iinple, large niiinber\ of adults bred at Ponds 

although the last substantial 
irrcd sonietinie before the 

in 1904 (at least 7 ij yr earlier) 
i i t y  I)etween q p i r e n t  pond fidel- 

-pond recriiitnient intervals 
to loccil extinction, could be 

l)cc,tiiw (1 ) a(1iilt S holhrookzz <ire phtlopatric 
h i t  Iiv(1 Ionqc-r t hm we e\tiinated, ( 2 )  adiilts 

ig ponds inorc~ than we detected, or 
1 and breed in nonnatJ 

13cc,iiistl IVC‘ did iiot mark cniigrating nret‘t- 
i n o r p h s  w(1 c~)iild not ‘issess their dispersal 

entering ponds were cap- 
clxodus events from those 

that they were part of the 
s ~ i i i c ’  I cw-iiitment cvc~iit IIowever, our data 
did \iiggc-.st tli,it W I W  short-distance inter- 

cciirrecl (Greenberg and 

c.tapoi~~il‘itio~i connectivity 

(3 )  lnc~t‘llnol-phs d1sp 
1”””ls ‘1s ‘lctlIlt5 

lctlc <in‘llysc\ would \bed 








