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ABSTRACT

The herpetofauna o f four d iffe re n t-a g e d  wooded stands on the  
peninsula  between the York and James R ivers in  V irg in ia  were studied  
between A p r il, 1978 and March, 1979. These stands represented dry 
upland fo r e s t  h a b ita t a t d if fe r e n t  ages o f su ccess io n : young p in e ,
in term ediate p in e , o ld er p in e , and deciduous, a l l  w ith hardwood 
seed lin g s  and sa p lin g s . Inform ation on range in  e le v a t io n , sh o r tes t  
d ista n c e  to  body of w ater, amount of cover, organic content o f the  
s o i l ,  and le a f  l i t t e r  depth were noted fo r  each stand. Three methods 
o f capture were u t i l i z e d  to  c o l le c t  specimens from the stands: quadrat
sam pling, s e a r c h in g -c o lle c t in g , and trapping w ith  d r i f t  fe n c e s .
F ie ld  work was conducted w ith  equal e f fo r t  and a t c lo s e  in te r v a ls  
among the stands to a llow  q u a n tita tiv e  comparisons of the herpetofauna  
to  be made.

A t o t a l  o f 106 specimens d is tr ib u te d  among 15 sp e c ie s  were 
c o l le c t e d .  The la r g e s t  number of sp e c ie s  obtained was n ine fo r  the  
deciduous stand, w ith  seven from the mature p ine stand, s ix  from the  
in term ediate p ine stand , and e ig h t from the young pine stand . In 
terms o f t o t a l  numbers of specim ens, 47 were c o lle c te d  from the  
deciduous stand, 23 from the o lder p ine stand , e ig h t from the  
in term ediate p ine stand, and 28 from th e young pine stand. The 
o ld er  p ine stand produced the h igh est herpetofaunal biom ass, fo llow ed  
by the deciduous stand, th e  in term ediate p ine stand , and the young 
pine stand, but when the weight of tu r t le s  i s  removed, the young 
pin e stand has the h ig h est biom ass, fo llow ed  by the deciduous stand, 
old er p ine stand and in term ediate p ine stand . S ea rch in g -c o llec tin g  
was found to  be the most productive sampling method, follow ed by 
quadrat-sam pling, w ith  trapping being the le a s t  prod u ctive. The 
proportions of the sp e c ie s  c o lle c te d  were found to  d i f f e r  s ig n if ic a n t ly  
among the four sta n d s.

G enerally i t  was found th at th e herpetofauna o f each stand was 
in flu en ced  by the p h y sica l co n d itio n s i t  i t .  The r e la t iv e ly  dry, 
homogenous s ta te  o f each stand probably led  to  the lim ited  number of 
sp e c ie s  in h ab itin g  th e stan d s, and the s iz e  o f th e stands was a 
fa c to r  in  lim it in g  the number of in d iv id u a ls  c o l le c t e d .  There 
g en era lly  appears to  be a c o rr e la tio n  between t o ta l  number of  
in d iv id u a ls  c o lle c te d  from each s i t e  and the amount of cover as 
expressed in  mean t o t a l  c r o s s - s e c t io n a l area o f f a l le n  tr e e s  per 
quadrat, and the general lack  of cover in  the in term ediate p ine stand 
may account fo r  the unusually  low numbers of in d iv id u a ls  found th ere .



A lso , the p o ss ib le  d im inishing of both th e grazing and d e tr itu s  • 
food web in  that stand i s  p ostu la ted  to  be a fa c to r . P h y sica l 
fa c to r s  a lso  determined the sp e c ie s  p resen t, w ith  the young p ine  
stand dominated by th ose which prefer the open h a b ita ts  w ith  high  
exposure to su n lig h t (Sceloporus undulatus, Bufo woodhousei f o w ie r i ) , 
and the more a ld er  stands contain ing higher d e n s it ie s  of sp e c ie s  
which prefer deeper fo r e s t  and sub leaf l i t t e r  h a b ita t (Eumeces 
f a s c ia t u s , Plethodon c in ereu s , Carphophis amoenus).

I t  i s  p ostu la ted  from the r e s u lt s  th a t the dry fo r e s t  herpeto
fauna in  the Peninsula area does change as the p h y sica l c h a r a c te r is t ic s  
change w ith su ccess io n . E sp e c ia lly  important i s  the in crease  in  
o v e r a ll  d en sity  expected to  occur w ith  a buildup in  amount of dead 
tr e e s  as the fo r e s t  m atures. Im p lication s o f t h is  concerning lumbering 
in  the area are suggested .
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‘ INTRODUCTION

There have been many s tu d ie s  over the years on su ccessio n  o f  

variou s components o f ecosystem s. Shelford (1 9 1 3 ), who pioneered the  

p lacin g  o f animal communities on an equal fo o tin g  w ith p lan t communities 

in  d escr ib in g  the biomes or "formations" of North America, produced 

a c la s s ic  study o f th e  in v erteb ra te  community on the sand dunes near 

Lake M ichigan. Johnston and Odum (1 9 5 7 ), in  a study o f su ccess io n  of  

breeding bird populations in  the southeastern  United S ta te s , found that 

bird populations change as th e l i f e  form of th e p lan t dominants (herbs, 

shrubs, p in e , and hardwoods) changes, and th a t b irds in flu en ce  the  

su ccessio n  as c a r r ie r s  in  seed d isp e r s a l.  Other su ccess io n a l s tu d ie s  

have been done on f is h e s  (S h e lford , 1911a, b ) , laboratory microcosms 

(Cooke, 1967), and even organic chem icals (M argalef, 1963a), as w e ll  

a s , o f  cou rse , t e r r e s t r ia l  v e g e ta tio n .

The study o f herpetofaunal su ccess io n  i s  in  i t s  in fancy; however, 

th e  r e s u lt s  o f research  on herpetofaunal community stru ctu re  might 

in d ic a te  th e fa c to r s  which may in flu en ce  the d ir e c t io n  o f change such 

a community w i l l  take w ith tim e. Heyer and Berven (1973) , fo r  example, 

concluded th at o v e r a ll  herpetofaunal sp e c ie s  d iv e r s ity  i s  a fu n ction  

o f both th e number o f m icroh abitats in  a system and th e sp e c ie s  d iv e r s i t i e s  

w ith in  m icroh ab ita ts. Rogers (1976), in  a study o f sp e c ie s  d e n sity  and 

taxonomic d iv e r s ity  o f Texan amphibians and r e p t i le s ,  su ggests  that
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higher d e n s it ie s  are co rrela ted  w ith  higher p ro d u ctiv ity  and number o f  

h a b ita t ty p es . Inger and C olw ell (1977) found in  Thailand th a t a 

herpetofaunal community stru ctu re  i s  in flu en ced  by the p r e d ic ta b il i ty  

o f th e c lim ate  o f th e  ecosystem —a s ta b le  c lim a te  would a llo w  sp e c ie s  

w ith  very  s im ila r  n ich es to  s e t t l e  in to  "guilds** in  which th ere would 

be strong in te r a c tio n  among the sp e c ie s  o f each gu ild  but they would remain 

r e la t iv e ly  d is t in c t  e c o lo g ic a lly  from sp e c ie s  o f other g u ild s ,  w h ile  

in  an u n stab le  environment th ere would be more t o t a l  in te r a c tio n  among 

a l l  th e  members of the community and th e g u ild s  would be l e s s  d i s t in c t .

The la t t e r  s itu a t io n  would lead  to  a h igher e x t in c tio n  ra te ; th e  

c l im a t ic a l ly  s ta b le  community would have a higher equilibrium  number 

o f sp e c ie s  and thus higher sp e c ie s  r ic h n e ss . In a herpetofaunal 

su c cess io n a l study in  a F lorida sand p ine scrub community, Christman, 

e t  a l . (1979) found th at th e herpetofaunal community s tru ctu re  changes 

' through time as the sand p ine scrub m atures. S p ecies com position was 

found to  be dependent upon the p h y sica l c h a r a c te r is t ic s  o f the h a b ita t , 

w ith  th e presence or absence o f cover and standing water having an 

in flu e n c e . G enerally , the h ig h est sp e c ie s  e q u ita b i l i ty  i s  in  the  

in term ediate se r a i s ta g e s , due to  a temporal ecotone e f f e c t .  In  

none o f th ese  s tu d e is  was th ere  a su g g estio n  th at herpetofauna i s  

in flu en ced  by the s p e c if ic  p lan t a s so c ia t io n . From th ese  r e s u lt s  and 

an assumption th a t the general p attern  o f faunal su ccess io n  i s  a 

m a n ifesta tio n  o f th e  e c o lo g ic a l requirem ents and h a b ita t p referen ces of  

th e in d iv id u a l s p e c ie s , we might expect th a t the course th a t a herpetofaunal 

community takes in  i t s  temporal change may be a fu n ction  of th e  way the  

su ccessio n  o f th e  p lan t community of th e  same ecosystem  causes a change
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in  such p h y sica l fa c to r s  as l i g h t ,  m icroclim ate, m oisture content,- le a f  

l i t t e r  and d e tr itu s ,  and su b stra te  h e tero g en e ity , and how th ese  fa c to r s  

in flu en ce  prey a v a i la b i l i t y .

The v eg e ta tio n  in  the area in  which th e  p resent study was conducted, 

the lower pen insu la  between the York and James R ivers in  V irg in ia ,  

undergoes a secondary su ccess io n a l sequence which i s  g en era lly  ty p ic a l  

fo r  th e Southeastern United S ta te s  (Quaterman and Keever, 1962; Ware,

1970). An o ld  f ie ld  of g ra sses  and herbaceous d ic o ts  i s  invaded by shade- 

in to le ra n t p in es , in  t h is  area c h ie f ly  Pinus taeda ( lo b lo l ly  pine) 

and Pinus v irg in ia n a  (V irg in ia  p in e ) . As t h is  fo r e s t  m atures, an 

understory o f  sh ad e-to leran t deciduous tr e e s  d evelop s, mainly Liquidamber 

sty ra c ifl.u a  (sweetgum), Liriodendron tu lip fe r a  ( tu l ip  poplar) , Acer spp. 

(m aples), Quercus spp. (o a k s), Garya spp. (h ic k o r ie s )  and Fagus gran d iflora  

(b eech ). E ventually  t h is  canopy overtakes and shades out the p in e s , and 

rep la ces  them w ith  a mature deciduous clim ax s ta g e . Although th ere has 

been some debate over the a f f i n i t i e s  of the hardwood fo r e s t  of t h is  area , 

i t  seems g en era lly  to  be a northern ex ten sion  o f th e  Southern Mixed Hardwood 

Forest (SMHF), w ith  beech, tu lip  poplar, Quercus alba (w hite oak ), 

fa lc a ta  (southern red oak), Carya tom entosa, (mockemut h ick o ry ), C,  glabra  

(p ignut hickory) , and Ĉ. cord iform is (b itte r n u t  hickory) being important 

sp e c ie s  (Ware, 1970; D ew itte & Ware, in  p r e s s ) . I t  d i f f e r s  somewhat from 

th e SMHF in  th at tu lip  poplar, and Acer rubrum (red maple) to  a le s s e r  

e x te n t, are r e la t iv e ly  im portant.

In  t h is  study an attem pt was made to  determ ine the herpetofauna  

a sso c ia ted  w ith  four wooded stands o f d if fe r e n t  a ge . Three o f th ese
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stan d s, in term ediate aged p in e , o ld er p ine and deciduous clim ax, 

rep resen t se r a i s ta g es  in  t h is  area . The fo u rth , young p in e , d ev ia te s  

from an e a r ly  sere  in  th a t remnants o f the p rev io u s, lumbered fo r e s t  

in  th e form o f lo g s ,  dead standing oaks and brush p i l e s ,  were sca ttered  

throughout the study area .
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THE STUDY SITES

The four study areas rep resen tin g  the d if fe r e n t  se r a i s ta g es  

were chosen fo r  th e ir  degree o f homogeneity, as determined by v isu a l  

o b serv a tio n . A ll were f a ir ly  le v e l  and did not con ta in  any standing  

or running water w ith in  th e ir  borders.

A. Young Pine Forest

The young p ine stand i s  loca ted  a t the southeast s e c tio n  a t the  

in te r se c t io n  o f U .S. Route 60 and County Route 647 in  New Kent 

County, V irg in ia , about 32 k ilom eters west of W illiam sburg. The stand  

i s  a cutover area approxim ately 0 .5  x 0 .5  k ilom eters in  s iz e  and ranges 

from 18 to  34 m eters in  e le v a t io n . A mixed deciduous fo r e s t  forms i t s  

southern and eastern  borders, Route 60 i t s  northern border, and Route 

647 i t s  w estern border. There i s  an in term itten t stream on i t s  

southern border, and the stand i s  about 1 km north o f  th e  Chickahominy 

R iver, and about .8 km southeast o f th e  n earest arm o f the Diascund 

R eservo ir . I t  i s  g en era lly  a very th ick  stand of 3 to  4 .5  m eters t a l l  

l o b lo l ly  p in es ir r e g u la r ly  p lan ted , w ith  a sc a tte r in g  of V irg in ia  p in es . 

The understory c o n s is t s  o f herbaceous weeds such as Solidago spp. 

(go ld en rod ), Lonicera japonica (honeysuckle) in  open sp aces, Andropogon 

v ir g in ic u s  (broomsedge), and tu lip  t r e e ,  sweet gum and red maple seed lin g s  

about 1 .5  m eters t a l l ,  w ith  a few Quercus n igra (water oak) and Vaccinium 

spp. (blueberry) shrubs. G enerally , the undergrowth seems to  be arranged 

in  a patchy mosaic o f th ree p arts: one of honeysuckle, another of



herbaceous weeds, and a th ird  o f broomsedge. A lso sca ttered  w ith in  the  

stand a te  la r g e , dead, standing and f a l le n  hardwood and p ine tr e e s  as  

w e ll as la rg e  wood p i le s  l e f t  over from th e  cu ttin g  of the previous fo r e s t  

which stood th e r e . There i s  g en era lly  high exposure to  su n lig h t .

B. In tern ed ia te  Pine Forest

The in term ediate p ine stand i s  in  th e south east s e c tio n  a t th e  

in te r se c t io n  o f I n te r s ta te  64 and Va. Route 155 in  New Kent County, 

V ir g in ia , about 40 km northwest o f  W illiam sburg. The stand i s  about 

0 .5  x 0 .5  km in  s iz e  and has an e le v a tio n  ranging from 30 .5  to  35 m eters. 

I n te r s ta te  64 forms i t s  northern border, Route 155 forms i t s  w estern  

border, w ith  a deciduous fo r e s t  on i t s  ea stern  border and a deciduous 

fo r e s t  and swamp on i t s  southern border. Rumley Marsh l i e s  approxim ately  

1 km w est o f the stan d . The stand c o n s is t s  mainly o f lo b lo l ly  p in es about 

7 to  7 .5  m eters t a l l  p lanted in  rows in  1965. The understory c o n s is t s  

o f sweetgums and w hite oaks h a lf  to  th ree -fo u rth s  as t a l l  as the  

l o b l o l l i e s ,  patches o f low b lueberry, D iospyros v irg in ia n a  (persimmon) 

sa p lin g s , and a number o f young, sc a tte r e d , 1 to  2 meter t a l l  V irg in ia  

p in e s . There are la rg e  amounts o f dead Rhus co p a llin a  (dwarf sumac), 

throughout th e stand. The canopy appears to  have j u s t  r e c e n tly  c lo se d ,  

and no la rg e  d ie -o f f  (s e lf - th in n in g )  o f p in es has as y e t begun.

C. Older P ine Forest

The o ld er p ine stand, lo ca ted  in  W aller M ill Park, i s  loca ted  

3 .2  km north o f W illiam sburg. I t  i s  a lso  about 0 .5  x 0 .5  km in  s iz e ,  

and i t s  e le v a tio n  ranges between 21 and 24 m eters. I t  i s  bordered on 

th e north by County Route 645, on th e south and ea s t  by a deciduous 

f o r e s t ,  and on th e west by an a g r ic u ltu r a l f i e l d .  The stand, which 

developed on an old  f i e l d ,  c o n s is t s  overwhelmingly of lo b lo l ly  p in es



32 to  36 cen tim eters in  d iam eter, between 27 and 34 m eters in  h e ig h t, 

and about 36 years in  age. There are a lso  some V irg in ia  p in e , approxi

m ately th e  same age, w ith  a DBH of 20 to  25 cm and a h eigh t o f about 10 

to  12 m eters. There i s  a sca ttered  understory of sweetgum, red maple, 

Oxydendrum arboreum (sourwood), Prunus spp. (c h e r r ie s ) ,  S assafras  

albidum ( s a s s a fr a s ) ,  and tu lip  pop lar, and a low shrub-sized  layer  o f  

m ostly w hite oak se e d lin g s , sparse patches o f persimmon, Myrica c e r ife r a  

(wax m y r tle ) , and low I le x  spp. ( h o l l i e s ) , w ith  dense patches o f the  

hardwood see d lin g s  and sa p lin g s in  p la c e s . There i s  much free-grow ing  

Campsis raa ican s 30 cm t a l l ,  some V it is  r o tu n d ifo lia  (muscadine grap e), 

and patches o f Rhus rad icans (poison  iv y ) . A lso found are sca ttered  

blueberry shrubs. There are many dead p ine trunks on the ground, a 

higher percentage of th ese  being V irg in ia  p in e  than i s  th e  ca se  in  the  

l iv in g  p in e s .

D. Deciduous Forest

The deciduous stand i s  a lso  in  W aller M ill Park. I t  i s  about 

0.75  x 0 .75  km in  s iz e ,  and i t s  e le v a tio n  ranges from 15-24 m eters. I t  

i s  bordered on th e north and west by an a g r ic u ltu r a l f i e l d ,  and on the  

south and ea st by W aller M ill r e se r v o ir . The stand , which a lso  developed  

on an old  f i e l d ,  c o n s is t s  o f many old  b eech es, 75 to  85 cm in  diam eter, 

th e o ld e s t  p o ss ib ly  being over 100 years o ld , t u lip  poplar, and younger, 

sm aller w hite oaks. The canopy i s  between approxim ately 30 and 36 m eters 

h igh . The beeches have spreading crowns which suggest th at they are  

l e f t  over from a s e le c t iv e  c u tt in g . Threre are many 1 .5  to  3 .0  meter 

t a l l  hardwood sa p lin g s , m ainly red maple, beech, and Cornus f lo r id a  

(dogwood). The understory i s  sparse and d isco n tin u o u s. Dense patches
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Vinca minor (periw inkle) cover th e ground in  one p la c e . There'are  

a lso  sca ttered  p lan ts  o f poison iv y , P arthenocissus q u in q uefo lia  

(V irg in ia  creep er ), muscadine grape, Polystichum  a c ro stich o id e s  

(Christmas f e r n ) , and D ryopteris spp. (wood f e r n ) .
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METHODS AND MATERIALS

F ie ld  work began in  A p r il, 1978, and continued in to  March, 1979, 

w ith  no f i e ld  work during December and February* In te n s iv e  c o l le c t in g  

was conducted from May to  September o f 1978, in  which f i e ld  t r ip s  were 

made s ix  days a week, except fo r  a week each in  June and J u ly , when no 

work was attem pted. During th e  r e s t  o f th e  study p eriod , f i e ld  tr ip s  

were made on weekends and other a v a ila b le  tim e. In general the four 

stands were v i s i t e d  on d if fe r e n t  days in  sequence, and most f i e ld  work 

was conducted from daytime to  tw i l ig h t .  A t o ta l  o f 600 hours were spent 

in  the f i e l d .

Three methods o f c o l le c t in g  were used: trapping w ith  d r i f t  fe n c e s ,  

quadrat sam pling, and s e a r c h in g -c o lle c t in g . In each s i t e  a trap was 

constructed  c o n s is t in g  of th ree , one-quarter in ch , hardware c lo th  d r i f t  

fe n c e s , each approxim ately 30 cen tim eters high and 24 m eters lon g , s e t  

a t a n g les  o f 120 degrees to  each other and converging to  a p o in t where 

a p i t f a l l  trap was s itu a te d . The p i t f a l l  trap was a m etal p a i l  about 

75 cen tim eters deep and 60 cen tim eters in  diam eter whose top edge was 

s e t  f lu s h  w ith  the ground. An animal which encountered th e  fen ce  and 

was unable to  cro ss  i t  would walk along i t  and, i f  i t  chose the correct  

d ir e c t io n , would be led  in to  th e tr a p . The trap s were checked freq u en tly  

to  c o l l e c t  anim als caught and to  make r e p a ir s .

In each s i t e ,  tr a n se c ts  were drawn by randomly choosing p o in ts  

on a compass and c o l le c t in g  was done from 5 x 5  meter quadrats s itu a ted
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along th ese  tr a n se c ts . For each s i t e  100 quadrats were examined,- 

u su a lly  10 per tr a n se c t , w ith each quadrat about 50 m eters a p a rt. Each 

quadrat included a 5 x  5 m eter inner zone in  which tr e e s  were examined 

fo r  arboreal s p e c ie s , le a f  l i t t e r  was raked fo r  f o s s o r ia l  s p e c ie s , and 

dead tr e e s  were examined and broken apart fo r  sp e c ie s  which u se  them 

fo r  s h e lt e r .  I f  an animal was found o u ts id e  th e quadrat but w ith in  5 

m eters of i t s  border, i t  was trea ted  a s  having been c o lle c te d  in  the  

quadrat* I f  i t  was farth er  than 5 meters from the border i t  was taken  

as a sample from se a r c h in g -c o lle c t in g . In most of th e  quadrats, tem perature, 

hum idity, and le a f  l i t t e r  depth were measured.

The th ird  sampling method, s e a r c h in g -c o lle c t in g , was accomplished 

by searching in  the s i t e s  fo r  a period of tim e and c o l le c t in g  what 

was found. S ea rch in g -c o llec tin g  was u su a lly  done on days when th ere  

was no quadrat-sam pling, w h ile  walking tr a n se c ts  between quadrats, and 

in  areas o u ts id e  quadrats w h ile  quadrat sam pling, as mentioned above.

To make comparisons as q u a n tita tiv e  as p o s s ib le , approxim ately equal 

tim e was devoted to  s e a r c h in g -c o lle c t in g  a t each stand . In  both  

se a r c h in g -c o lle c t in g  and quadrat sampling, care was taken not to  

sample c lo s e  to an ecotone in  order to  avoid edge e f f e c t .

In January and March o f 1979, 400 a d d itio n a l 5 x 5  meter quadrats,

100 in  each stand , were chosen by th e same methods as described  

p rev io u sly , and surveyed fo r  co ver . This involved  measuring len gth  

and width o f dead t r e e s ,  standing and f a l le n ,  which were w ith in  each 

quadrat. S o il  samples were a lso  taken, and th e percentage of organic  

com position estim ated by burning dried samples in  an oven a t about 680°C 

fo r  approxim ately 3 hours.
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Animals were c o l le c t e d ,  the m icrohabitat th ey  were occupying when 

found was recorded (fo r  example: r e s t in g  on f a l l e n  t r e e ) , and brought

back to  the laboratory where they were weighed and p reserved . Each 

specimen was given  a code which in d ica ted  the d ate i t  was taken, in  

which stand , and by which method.

The Shannon index o f general d iv e r s ity  was used to  compare the  

sp e c ie s  d iv e r s i t i e s  of th e four c o l le c t io n s ,  and Shannon’s evenness index 

was used to  measure the d iffe r e n c e s  in  the way the in d iv id u a ls  are  

d is tr ib u te d  among the sp e c ie s  in  the four c o l le c t io n s  (Zar* 1974).
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RESULTS

A t o ta l  of 106 specimens rep resen tin g  15 sp e c ie s  were c o lle c te d  

during the sampling period (Table 1 ) .  The la r g e s t  number o f sp e c ie s  

c o lle c te d  from any stand was 9 from th e deciduous stand; th e lo w e st, 6, 

from the in term ediate p ine stand . E ight sp e c ie s  were c o lle c te d  in  

th e  young p ine stand and 7 in  th e  mature p ine stand . In  terms o f  

t o t a l  numbers of in d iv id u a ls , th e  deciduous stand had th e h ig h est w ith  

47, the young and o lder p ine stands produced 28 and 23 specim ens, 

r e s p e c t iv e ly ,  and only 8 were c o lle c te d  in  the in term ediate p in e . The 

sp e c ie s  found to  be the most abundant (26) was the box t u r t le ,  Terrapene 

C arolina , fo llow ed  by the red-backed salamander Plethodon cin ereu s (1 8 ) .  

Other sp e c ie s  represented by f iv e  or more specimens were th e iguanid  

l iz a r d  Sceloporus undulatus (1 4 ) , th e  sc in c id  liz a r d  Eumeces fa sc ia tu s  ( 9 ) ,  

,the co lu b rid  snake Carphophis amoenus (1 0 ), and the toads Bufo woodhousei 

fo w le r i (8) , and B_. americanus (6) . The deciduous stand had the h igh est  

Shannon-Weaver d iv e r s ity  index va lu e  and th e o ld er p ine stand had th e  

low est v a lu e  (Table 1 ) .  The in term ediate p in e stand had th e h ig h est va lu e  

fo r  Shannon1s evenness index (Table 1 ) ,  although on ly  e ig h t specimens 

were found in  t h is  stand . This i s  fo llow ed  by th e v a lu e  of the deciduous 

stand , w ith  th e o ld er p ine having th e  low est v a lu e . In g en era l, the  

r e la t iv e  abundances o f th e  15 sp e c ie s  was s ig n if ic a n t ly  d if fe r e n t  

(,01>P>.005) between stands as determined by a G -test o f  independence.
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Table 1

T ota l r e p t i le s  and amphibians c o lle c te d  from four d iffe r en t-a g ed

wooded stands

YP IP OP D T

Urodela
Plethodon cin ereu s - — 2 16 18
P. g lu tin o su s - - - 1 1

Anura
Rana clam itans 2 — — 2 4
Gastophryne c a r o lin e n s is 1 - - 1
Hyla c r u c ife r - 2 - - 2
Scaphiopus holbrooki 1 - 1 - 2
Bufo woodhousei fo w le r i 6 1 - 1 8
B. americanus 2 1 1 2 6

Subtotal 12 4 4 22 42

Sauria
Sceloporus undulatus 14 - - - 14
Eumeces fa sc ia tu s - - 1 8 9

Ophidia
Coluber c o n s tr ic to r 1 - - - 1
Carphophis amoenus - 1 2 7 10
Diadophis punctatus - - 2 1 3
Heterodon p la tyrh in os - 1 - - 1

S u btotal 15 2 5 16 38

Chelonia
Terrapene Carolina 1 2 14 9 26

Grand T ota l 28 8 23 47 106

Shannon-W eaver
d iv e r s ity  in d ex (-ip lo g p ) .664 .753 .586 .793

Shannon evenness
index ( H .736 .967 .692 .831

Hmax)
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The t o t a l  herpetofaunal biomass fo r  each stand i s  g iven  in  Table

2 . The o ld er p ine produced the h ig h est biomass w ith  5202.4 grams, 

fo llow ed  by the deciduous stand w ith  4011.1 g , th e  in term ediate p ine w ith  

962.6 g , and the young pine stand w ith  842.4 g . Most o f the biomass was 

accounted fo r  by the r e la t iv e ly  la rg e  number o f box t u r t le s  found, and i f  

th e ir  weight i s  removed, the order o f magnitude changes: 522.6  g fo r

the young p ine stand , 377.5  g fo r  the deciduous stand , 64.4 g fo r  the  

o ld er p ine stand, and 30 g fo r  the in term ediate p ine stand . The box t u r t le s  

have the h ig h est t o t a l  biomass in  the c o l le c t io n  w ith  10241.0 g , follow ed  

by an u n co llec ted  Coluber c o n s tr ic to r  (400 g es tim a te , based on p rev iou sly  

caught specim ens), Bufo americanus (114.3  g ) , Sceloporus undulatus 

(5 3 .8  g ) , Carphophis amoenus (45 .4  g ) , Eumeces fa s c ia tu s  and Scaphiopus 

holbrooki (3 3 .9  g) each and Bufo woodhousei and Rana clam itans (2 6 .5  g ) 

each, w ith  th e oth ers being low er.

The numbers of specimens and th e ir  biomass c o lle c te d  by each of 

the th ree  capture methods are l i s t e d  on Table 3 . O vera ll, search in g-  

c o l le c t in g  was th e  most productive method in  terms o f both numbers and 

biom ass, w ith  quadrat sampling being th e second most productive in  both  

c a te g o r ie s . Trapping was the l e a s t  p rod u ctive. G enerally , numbers 

c o lle c te d  by quadrat sampling increased  w ith  th e age of the stand  

reg a rd less  o f o v e r a ll  sample s iz e ,  w h ile  trapping contributed  on ly a 

r e la t iv e ly  sm all percentage o f  the in d iv id u a ls  c o l le c te d  in  any stand.

The p h y sica l fea tu res  o f the stands are summarized in  Table 4 . Cover, 

as measured in  terms o f mean c r o s s - s e c t io n a l  area o f dead tr e e s  15 cm 

in  diam eter and g rea ter  per quadrat, was found to  be h ig h est in  the
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Table 2

T ota l biomass o f r e p t i le s  and amphibians c o lle c te d  from four d iffe r e n t-

aged wooded stands

YP IP OP D T

Urodela
Plethodon c in ereu s — — 1 .9 10 .1 1 2 .0
P. g lu tin o su s - - 1 .0 1 .0

Anura
Rana clam itans 6 .9 — -*• 1 9 .6 26.5
Gastophryne c a r o lin e n s is 1 .7 - . - 1 .7
Hyla c r u c ife r - 3 .2 - - 3 .2
Scaphiopus holbrooki 14 .0 - 19 .9 - 33 .9
Bufo woodhousei fo w le r i 22.7 2 .8 - 1 .0 26 .5
B. americanus 23 .5 10 .6 21.5 58.7 114.3

S u b tota l 68.8 16 .6 43.3 90.4 219.1

Sauria
Sceloporus undulatus 53.8 - - 43 .8
Eumeces fa sc ia tu s - - 3 .0 30 .9 33 .9

Ophidia
Coluber c o n s tr ic to r 4 0 0 .0 (e s t ) - - 400 .0
Carphophis amoenus - 2 .0 8 .8 34 .6 45 .4
Diadophis punctatus - - 9 .3 4 .6 13 .9
Heterodon p la ty rh in o s - 11 .4 - - 11 .4

S u b tota l 453.8 13 .4 21 .1 70 .1 558.4

Chelonia
Terrapene Carolina 319.8 932.6 5138.0 3850.6 10241.0

Grand T otal 842 .4 962 .6  5202.4 4011.1  11018.5



Table 3

T ota l y ie ld  by methods o f capture

Stand
S p ecies

Search Trap .
No. W t.(g) No. W t.(g)

Quadrat 
No. W t.(g)

Young P ine
R. elam itans - - 2 6 .9 -
G. c a r o lin e n s is - - 1 1 .7 - -

S . holbrooki - - 1 ‘ 14 .0 — -
B. woodhousei fo w le r i 3 5 .7 2 14 .5 1 2 .5
B. americanus 1 11 .5 - — 1 12 .0
S. undulatus 14 53.8 - — — —
C. c o n s tr ic to r 1 4 0 0 (e st) - — -
T. C arolina 1 319.8 - - - -

S u btotal 20 790.8 6 37 .1 2 14 .5

Interm ediate Pine
H. c r u c ife r - - — — 2 3 .2
B. woodhousei fo w ler i - - - - 1 2 .8
B. americanus 1 10 .6 - - - -
C. amoenus - - - - 1 2 .0
H. p la ty rh in o s 1 11.4 - - - -
T. C arolina - - 2 932.6 - -

S u b tota l 2 2 2 .0 2 932.6 4 8 .0

Older P ine
P . c in ereu s - - - - 2 1 .9
S . holbrooki - - 1 19 .9 — -
B. americanus - - 1 21 .5 — -

E. fa s c ia tu s 1 3 .0 - - - -

C. amoenus - - - 2 8 .8
D. punctatus - - 2 9 .3 - -
T. C arolina 6 2243.7 2 760.7 6 2133.6

S u btotal 7 2246.7 6 811.4 10 2144.3
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Table 3 (c o n tTd .)  

T otal y ie ld  by methods o f capture

Stand Search Trap Quadrat
S p ecies No. W t.(g) No. W t.(g) No. W t.(g)

Deciduous

P. cin ereu s 6 3 .5 1 1 .1 9 5 .5
P. g lu tin o su s 1 1 .0 - - - -

R. clam itans 1 13.3 1 6 .3 - -

B. woodhousei fo w ler i 1 1 .0 - - - -
B. americanus 1 19 .9 — — 1 38.8
E. fa sc ia tu s 4 13 .0 - - 4 17 .9
C. amoenus 3 10.8 - - 4 19.9
C. punctatus 1 4 .6 - - -
T. Carolina 5 2195.0 - - 4 1655.6

Subtotal 23 2252,1 2 7 .4 22 1741.6

TOTALS 52 5321.6 16 4043.2 38 3908.4
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Table 4

P h y sica l C h a ra c ter is t ic s  o f the Four Stands

YP IP OP D

S iz e  (km) .5 x .5 .5 x .5 .5 x .5 .75 x .71
E levation  (m) 18 -  34 30 -  35 21 -  24 15 -  24

D istance from 
n earest water 
(km) .8 borders .3 borders

Amount o f cover 276.75  
(mean t o ta l  
c r o s s - s e c t io n a l  
area o f dead tr e e s  
per quadrat) cm^

173.01 280.14 529.71

Leaf l i t t e r  
depthOnm) 8 .8  -  10.07 25 .4  t  4 .50 26.8  -  9 .75 2 5 .0  i  8

% organic  
m a ter ia l in  
s o i l 5 .7  ± .46 3 .1  -  .17 2 .1  ^ .12 6 .5  -
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deciduous stand , low est in  the in term ediate p in e stand , and n early  

equal in  the young and o ld er pine stan d s, being somewhat in term ediate  

between the v a lu es  o f th e  other two s ta n d s. The young p ine had th e  

low est le a f  l i t t e r  depth, but i t  was r e la t iv e ly  c lo s e  in  th e  other th ree ,  

although th e  q u a lity  o f the l i t t e r  changes, b e in g , o f cou rse , m ainly  

deciduous in  the deciduous stand . The s o i l  o f th e  deciduous stand had 

th e  h ig h est percentage of organic co n ten t, w ith  th e  young p ine s o i l  being  

n early  as r ic h , and the in term ediate and o ld er  p ine s o i l s  having on ly  

o n e-h a lf and on e-th ird  th e organic content o f  the deciduous s o i l ,  

r e s p e c t iv e ly .  A ll four s o i l s ,  however, seem to  be rather sandy and 

porous.

One c o r r e la t io n  th at i s  apparent i s  th e  t o t a l  number o f in d iv id u a ls  

c o lle c te d  per stand and the amount of cover per stand (F ig . 1 ) .  Both 

amount o f cover and in d iv id u a ls  c o lle c te d  are low est for  the in term ediate  

.pine stand, h ig h est for  th e deciduous stand , and roughly in term ediate  

fo r  th e  young and th e o ld er p in e s . A lso , th e  r a t io s  of amount o f cover 

to  number o f in d iv id u a ls  remains between 9 .9  and 12 .2  fo r  th e young and 

o ld er  p in es and deciduous, but in crea ses  to  21 .6  fo r  th e in term ediate  

pine stand .

An account o f th e  herpetofauna fo r  each stand i s  g iven  below:

A. Young P ine Forest

The iguanid liz a r d  Sceloporus undulatus made up th e  la r g e s t  

proportion o f in d iv id u a ls  c o lle c te d  from t h is  stand . This was th e on ly  

stand where t h is  sp e c ie s  was found, although in d iv id u a ls  were noted on 

th e edges o f th e  o ld er p ine and deciduous sta n d s. The a d u lts  ( 6 ) ,  were
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found on la rg e  dead tr e e s  and wood p i l e s  l e f t  from th e c u ttin g  o f .  th e  

previous fo r e s t ,  w hile immature in d iv id u a ls  were found on th e fo r e s t  f lo o r .  

The second most abundant sp e c ie s  in  t h is  stand was th e  toad Bufo 

woodhousei fo w le r i , and most o f th e  t o t a l  in d iv id u a ls  o f t h is  sp e c ie s  

c o lle c te d  were from t h is  s i t e .  One la rg e  colubrid  snake, Coluber 

c o n s tr ic to r , was found but not c o l le c t e d .  Others found were Rana clam itans  

Gastophrvne c a r o lin e n s is , Scaphiopus h o lb rook i, Bufo am ericanus, and 

Terrapene C arolin a .

B. Interm ediate Pine Forest

This stand produced only e ig h t in d iv id u a ls , spread among s ix  s p e c ie s .  

Those sp e c ie s  found were Hyla c r u c ife r  ( 2 ) ,  Bufo woodhousei fo w le r i (10 ,

IB. americanus (1 ) ,  Terrapene C arolina ( 2 ) ,  Carphophis amoenus ( 1 ) ,  and 

Heterodon p la tyrh in os (1 ) .

C. Older P ine F orest

*.» The box t u r t le ,  Terrapene C arolin a , made up the bulk of th e  in d iv id u a l 

c o lle c te d  from t h is  stand, and over h a lf  th e  in d iv id u a ls  o f t h is  sp e c ie s  

found were from t h is  s i t e .  This s p e c ie s , as mentioned p re v io u sly , i s  th e  

most abundant in  th e c o l le c t io n ,  and i s  a lso  one o f on ly  two sp e c ie s  

found in  a l l  four stan d s, th e  other being th e toad Bufo am ericanus. The 

few other in d iv id u a ls  c o lle c te d  from t h is  stand are d is tr ib u te d  even ly  

among s ix  sp e c ie s :  Plethodon c in e r e u s , Scaphiopus h o lb rook i, 15.

am ericanus, Eumeces f a s c ia t u s , Carphophis amoenus, and Diadophis 

p u n cta tu s.

D. Deciduous Forest

This stand had the h ig h est number o f in d iv id u a ls  (4 7 ) , and the  

h ig h est number o f sp e c ie s  ( 9 ) .  The lu n g le ss  salamander Plethodon cin ereu s



was th e  m ost abundant s p e c ie s  in  th e  c o l l e c t i o n .  G en e r a lly , th e  

salam anders were found under l e a f  l i t t e r ,  l o g s ,  and bark during Spring  

and F a l l ,  w ith  none b ein g  found during th e  summer m onths. Box t u r t l e s  

a ls o  made up a la r g e  p ro p o rtio n  o f  th e  in d iv id u a ls  o f  th e  s c in c id  s p e c ie s  

Eumeces f a s c i a t u s . A l l  o f  th e s e  in d iv id u a ls  were found on la r g e  dead 

t r e e s ,  e s p e c ia l ly  t u l ip  p o p la r s . Carphophis amoenus, th e  worm snak e, 

was a l s o  found under l e a f  l i t t e r  and f a l l e n  b ark . Other s p e c ie s  

found in  sm all numbers were P leth od on  g lu t in o s u s , Rana c la m ita n s , Bufo 

w oodhousei f o w le r i ,  _B. am erican u s, and D iad op h is p u n c ta tu s .
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DISCUSSION

There a re  two r e s u l t s  w hich a r e  apparent in  th e  freq u en cy  

d is t r ib u t io n  o f  t o t a l  r e p t i l e s  and am phibians c o l l e c t e d .  One i s  th e  

r e l a t i v e l y  sm a ll numbers o f  s p e c ie s  c o l l e c t e d .  There i s  e s tim a ted  to  

be about 70 s p e c ie s  in  th e  W illiam sburg area  o f  V ir g in ia  (C onant, 1975) , 

so  th a t  15 s p e c ie s  would be a sm all r e p r e s e n ta t io n . A p o s s ib le  e x p la n a tio n  

fo r  t h i s  i s  th a t  r e l a t i v e l y  homogenous dry f o r e s t  h a b ita t s  w ith  no 

sta n d in g  or running w ater were su rveyed . The la c k  o f  a q u a tic  en v iro n 

m ents in  th e  stu d y  a u to m a tic a lly  ex c lu d es  about n in e  s p e c ie s  o f  pond 

and strea m sid e  salam anders such a s  Notophthalm us v ir id e s c e n s , Ambystoma 

sp p . and P se u d o tr ito n  sp p .;  12 s p e c ie s  o f  anurans in c lu d in g  r a n id s ,  

h y l id s ,  and m ic r o h y lid s ;  about n in e  s p e c ie s  o f  t u r t l e s  b e lo n g in g  to  

th e  f a m i l ie s  Emydidae and K in o stern id a e  a s  w e l l  a s  th e  c h e ly d r id  

C helydra se rp en tin a ; and many snakes which freq u en t m o ist  a r e a s ,  such  

a s  th o se  o f  th e  genera N a tr ix  and Thamnophis. The e x c lu s io n  o f  m o ist  

h a b ita t s  i s  a l s o  r e f le c t e d  in  th e  r e s u l t s  by th e  f a c t  th a t  60 p ercen t  

o f  th e  in d iv id u a ls  c o l le c t e d  were r e p t i l e s ,  and th a t  th e  b u lk  o f  th e  

am phibians c o l l e c t e d ,  such a s P leth od on  c in e r e u s , bufo w oodhousei 

f o w le r i , and 15. am erican u s, are  known to  in h a b it  r e l a t i v e l y  d r ie r  a r e a s .  

A nother fa c to r  which may have had an in f lu e n c e  on th e  number o f  s p e c ie s  

found i s  th a t  th e  s i t e s ,  a l l  b e in g  f a i r l y  l e v e l ,  homogenous s ta n d s , in  

a se n se  were o n ly  fou r  m ic r o h a b ita ts , p o s s ib ly  a llo w in g  fo r  o n ly  a few  

r e l a t i v e l y  w ide n ic h e s ,  and th us le a d in g  to  c o m p e tit iv e  e x c lu s io n  from



th e  community o f many s p e c ie s , ja eg er  (p e r s . comm.) su g g ests  th a t th e  

dry fo r e s t  h a b ita t on the P eninsula  i s  a s to c h a s t ic ,  or f lu c tu a t in g ,  

environment (May and MacArthur, 1972), a t  l e a s t  fo r  th e salamanders 

o f the area . Amphibians are dependent on m oisture to  avoid d e s s ic a t io n  

In the dry fo r e s t s  such as th e ones surveyed, water appears only  

o c c a s io n a lly  in  the form o f r a in , w h ile  in  aquatic  h a b ita ts  m oisture  

i s  co n sta n t. Thus fo r  amphibians th e dry fo r e s t  h a b ita t i s  a 

s to c h a s t ic  environment w h ile  the aquatic h a b ita t i s  d e ter m in is tic  

or s ta b le .  For Plethodon c in e r e u s , th e s to c h a s t ic  environment 

cau ses i t  to  become o p p o r tu n is tic , thus widening i t s  n iche and lead ing  

to  com p etitive  ex c lu sio n  o f g lu tin o su s  (Jaeger, p ers . comm.) .

A second r e s u lt  th at i s  apparent i s  the sm all sample s i z e .  One 

p o ss ib le  reason fo r  t h is  i s  th e  sm all s iz e s  o f th e  study s i t e s .  The 

v e g e ta tio n  on the P eninsu la  has undergone a tremendous amount of  

d isturbance and thus homogenous stands are r e la t iv e ly  sm all. S ince  

a l l  t e r r e s t r ia l  v er teb ra te s  have l im it s  on th e ir  d e n s i t ie s ,  the s iz e  

of a h a b ita t w i l l  in flu en ce  o v e r a ll  abundances. Another reason i s  

probably the lim ite d  man hours devoted to  c o l le c t in g ,  s in c e  u su a lly  

only one person was a b le  to  go out in to  th e f i e l d .  A th ird  reason i s  

th a t a g rea ter  percentage of th e  f i e ld  tim e(about 455 out of 600 hours) 

was devoted to  s e a r c h in g -c o lle c t in g , which was a l e s s  e f f i c i e n t  method 

per man hour than examining quadrats, the la t t e r  being more e f f i c i e n t  

fo r  c o l le c t in g  su b -lea f l i t t e r  sp e c ie s  (Plethodon c in e r e u s , Carphophis 

amoenus), which are r e la t iv e ly  important in  the c o l le c t io n ,  e s p e c ia lly  

In the o ld er  sta n d s. This a lso  accounts fo r  the in crea se  in  quadrat 

y ie ld  w ith  age o f  s ta n d .
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One asp ect o f the r e s u lt s  mentioned p rev io u sly  i s  th e  apparent 

c o r r e la t io n  between number of in d iv id u a ls  and the amount o f cover in  

th e form o f dead tr e e s  (F ig . 1) . This may p a r t ia l ly  ex p la in  the  

r e la t iv e ly  low numbers found in  the in term ediate p ine stan d . The 

young p ine had an unexpectedly high amount o f cover due to  the dead 

tr e e s  l e f t  from the c u ttin g  o f th e  previous f o r e s t .  However, the  

in term ediate p ine stand i s ,  o f cou rse , o ld e r , and most o f th e  cover 

l e f t  from th e  p revious fo r e s t  on th a t s i t e  has broken down and disappeared, 

and i t  probably w i l l  not reappear in  a su b s ta n tia l amount u n t i l  the p in es  

s ta r t  reaching m atu rity . A fter the deciduous fo r e s t  m atures, cover  

should in crea se  s u b s ta n t ia lly , due to  the higher c r o s s - s e c t io n a l  

^areas o f the o ld er hardwoods. The way th ese  dead tr e e s  are u t i l i z e d  

depends on th e  s p e c ie s .  For amphibians in  general they provide  

areas where m oisture i s  reta in ed  during dry p er io d s. For l iz a r d s  

they provide a p lace  fo r  therm oregulation and t e r r i t o r ia l  look ou t.

~For many sp e c ie s  they provide s h e lte r  and food in  the form of the  

.in v e r teb r a te  d e tr it iv o r e s  upon which they prey. In g en era l, th ere i s  

a p o s i t iv e  r e la t io n s h ip , and a strong c o r r e la t io n  should not be 

su r p r is in g . A lso , the c o r r e la t io n  on th e P eninsu la  may be e s p e c ia lly  

strong due to  th e fa c t  th a t i t  l i e s  on th e  C oastal P la in , where rock  

outcroppings which could a lso  serve  as cover are n o n ex isten t; thus the  

herpetofauna i s  t o t a l ly  dependent on the dead tr e e s  in  n atu ra l a rea s .

S in ce , as suggested above, amount o f cover changes w ith  the age o f the  

f o r e s t ,  i t  might be expected th a t th e d en sity  o f th e  herpetofauna  

a sso c ia ted  w ith  th e fo r e s t  changes along w ith  i t .
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A ssociated  w ith  t h is  i s  th e  change in  energy flow  as an ecosystem
r  . . . . .  . .

m atures, w ith  the general decrease in  th e p ro d u ctiv ity  to biomass 

r a t io  and the change from a grazing to  a d e tr itu s  food web(See Odum,

1971; and Horn, 1973, fo r  re v iew s). This i s  r e f le c te d  in  the in crea se  

in  le a f  l i t t e r  depth and organic content o f s o i l  in  the most mature 

s ta g e , w ith  a concom itant in crease  in  the s u b le a f - l i t t e r  sp e c ie s  

(Plethodon c in e r e u s , Carphophis amoenus) which feed  on in v erteb ra te  

d e t r i t iv o r e s . I t  i s  p o ss ib le  to  sp ecu la te  th a t the unusually  low 

numbers of in d iv id u a ls  c o lle c te d  from the in term ediate p ine may a lso  

be p a r t ia l ly  caused by the shading-out of th e  flow erin g  herbaceous 

d ic o t s ,  which may in d ir e c t ly  provide food fo r  re s id e n t herpetofauna  

in  the form o f n ectar and p o llen -feed in g  in s e c t s ,  w h ile  a t the same time 

no su b s ta n tia l d ie -o f f  of p in es has as y e t  begun. Thus fo r  the  

in term ediate p ine herpetofauna th ere may be n e ith er  a very su b sta n tia l  

-grazing or d e tr itu s  food web.

As Christman, e t  a l . (  1979) found, the youngest

and o ld e s t  p ine had the low est sp e c ie s  e q u ita b i l i t y ,  w h ile  the  

in term ed iate s ta g e  had the h ig h e s t . They a ttr ib u ted  t h is  to  a 

temporal ecotone e f f e c t ,  w ith  the in term ediate stands having 

rep r esen ta tiv e s  o f sp e c ie s  which p refer  th e  younger sta g es  and of  

sp e c ie s  which p refer  the o ld er s ta g es  in  f a ir ly  su b sta n tia l numbers.

In t h is  study th e in term ediate p ine was a lso  found to  have the  

h ig h est sp e c ie s  e q u ita b i l i t y ,  but i t  was probably caused by th e poor 

co n d itio n s  in  the in term ediate p ine a f fe c t in g  a l l  sp e c ie s  eq u a lly .

As was a lso  found in  the F lorid a  study, the presence of d if fe r e n t  

sp e c ie s  in  d if fe r e n t  s i t e s  r e f le c t s  the in d iv id u a l e c o lo g ie s  of
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o f each sp e c ie s  as w e ll as p h y sica l co n d itio n s  o f th e  stan d . For 

in s ta n c e , th e  young pine stand i s  r e la t iv e ly  open and the f lo o r  i s  

exposed to  a h igh amount o f s u n lig h t . The young p ine as a r e s u lt  

should have greater  extremes in  m oisture and temperature than the  

deciduous stand, which would be expected to  have a more buffered  

m icro -c lim a te . This l im it s  the sp e c ie s  which can in h ab it t h is  stand 

to  the ones which can w ithstand th ese  r e la t iv e ly  harsher c o n d it io n s .

One sp e c ie s  which was found in  the young p ine stand was 

Sceloporus u n d u latu s. This l iz a r d  i s  g en era lly  known to  p refer  open 

areas w ith  high exposure to  su n lig h t and much dead wood (M ansuetti,

1943), which are co n d itio n s  found in  the young p ine stand . As mentioned 

p r ev io u sly , a l l  a d u lts  were found on la rg e  dead tr e e s  l e f t  from the  

previous f o r e s t .  Iguanid l iz a r d s ,  includ ing S . u n d u latu s, are known 

to  be t e r r i t o r ia l  and to  cen ter  th e ir  t e r r i t o r ie s  around a high poin t  

such as a f a l le n  tr e e  (Carpenter, 1967). The f a l le n  tr e e  f u l f i l l s  

c e r ta in  needs for  the l iz a r d ,  such as a look ou t, a p o in t fo r  making 

a g g ress iv e  and mating d isp la y s , a surface on which to  therm oregulate, 

a s h e lt e r ,  and a source o f fpod (in v er teb ra te  d e t r i t iv o r e s ) . The 

l iz a r d s  found seem to  most p refer  a s itu a t io n  where a la rg e  lo g  was 

ly in g  next to  a t a l l  standing t r e e ,  the standing tr e e  a llow in g  fo r  an 

escape from enem ies. Bufo woodhousei fo w le r i , which was found m ainly  

in  th e young p ine stand, i s  a lso  noted fo r  p referr in g  more open, 

c le a r in g -ty p e  h a b ita ts  (Cory and Manion, 1955); however, i t  i s  a lso  

noted fo r  p referrin g  such h a b ita ts  w ith  ponds in  them, and th e  la ck  of 

one in  the young pine stand may account fo r  the sm all numbers o f t h is  

s p e c ie s  found. The few specimens o f i t s  congener, 33. am ericanus,
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c o lle c te d  were spread even ly  among th e  four sta n d s. T his sp e c ie s  i s  

known to  p refer  deeper fo r e s t - ty p e  h a b ita t , and i s  thus separated  

e c o lo g ic a l ly  from B_. w oodhousei.

Box t u r t l e s , Terrapene C arolina , seem to  p refer  th e more mature 

stan d s, which may be explained by i t s  more omnivorous d i e t ,  and a lso  

i t s  p referen ce fo r  r e s t in g  under lo g s  and r o tt in g  v e g e ta t io n . They 

may a ls o  feed  on th e  fu n g i growing around r o tt in g  lo g s .

The second most abundant sp e c ie s  in  th e c o l le c t io n  was Plethodon  

c in e r e u s , which was found p rim arily  in  the deciduous stan d . G enerally  

they were found under le a f  l i t t e r  and f a l l e n  t r e e s ,  and under the  

f a l le n  bark a t the bases o f standing dead t r e e s .  P  ̂ c in ereu s are  

m ainly a c t iv e  during co o ler  tim es o f the year (Highton, 1971).

T herefore, no in d iv id u a ls  were found during the summer months, probably 

having re trea ted  underground. S in ce about 250 o f the 400 quadrats 

were surveyed during th ese  months, the abundance of P̂ . c in ereu s may 

have been underestim ated .

Another sp e c ie s  which was f a ir ly  abundant, e s p e c ia lly  in  the  

deciduous stan d , i s  the worm snake, Carphophis amoenus. They were 

found in  co n d itio n s  s im ila r  to  P_. c in e r e u s , such as under le a f  l i t t e r  

and f a l le n  bark, and l ik e  IP. c in e r e u s , they feed  on s o i l  in v er te b r a te s .  

Another sm all co lubrid  snake, Diadophis p u n ctatu s, was a lso  found in  

the mature p ine and deciduous stan d s, but in  very sm all numbers.

However, t h is  may be an und erestim ation . These snakes p refer  l iv in g  in  

dead t r e e s ,  and many of the dead tr e e s  were d i f f i c u l t  to  tear  apart 

com p lete ly . I t  i s  probable th a t th ere  i s  a sm all population  o f th is  

sp e c ie s  in  both the mature p ine and deciduous stan d s.
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I t  appears th at the deciduous stand supports a popu lation  • 

o f  sc in c id  l iz a r d s ,  Eumeces f a s c ia t u s . This sp e c ie s  has been shown 

p rev io u sly  to  p refer  deeper fo r e s t - ty p e  h a b ita t , as opposed to  th e  

more open-type h a b ita t favored by J3. undulatus (F itch  and von Achen,

1977). A ll in d iv id u a ls  o f t h is  sp e c ie s  were found on la rg e  f a l le n  t r e e s ,  

except an ad u lt and immature, which were found under the bark o f  a 

dead standing p in e . G enerally they a lso  seem to  p refer  a s itu a t io n  

s im ila r  to  th a t which Ŝ . undulatus preferred  -  a la rg e  f a l le n  deciduous, 

tr e e  next to  a standing dead tr e e  to  which i t  would escap e. I t  i s  

probable th at E_, fa s c ia tu s  u ses th e f a l le n  tr e e  fo r  the same reasons  

as JS. undulatus -  as a look ou t, a therm oregulatory su r fa ce , a food  

source, and p o ss ib ly  a h igh p o in t fo r  mating d isp la y s . Although i t  

has been noted th a t E. fa s c ia tu s  la ck s t e r r i t o r ia l i t y  (F itch , 1967), 

i t  i s  p o ss ib le  th a t i t  has some form of home range w ith  a la rg e  f a l le n  

t r e e  as a c e n ter .

One in d iv id u a l each o f th e  la rg e  colubrid  snakes Coluber c o n s tr ic to r  

and Heterodon p la tyrh in os were found, th e  former in  the young p ine  

stand , the la t t e r  in  th e in term ediate p in e . _C. c o n s tr ic to r  in d iv id u a ls  

were observed on th e  edges o f th e  mature p ine and deciduous stan d s, 

and t h is  preferen ce for  fo r e s t  edges has been noted p rev io u sly  (Wright 

and W right, 1957).

Rana c la m ita n s, Gastophryne c a r o l in e n s is , Hyla c r u c if e r , and 

Scaphiopus holbrooki appear to  be w a ifs  from w etter  h a b ita ts , although  

iL* h o lb ro o k i, the spadefoot toad , may in h ab it th e  mature pine stand 

due to  the sandy s o i l  in  which the toad may burrow. Rana clam itans  

seems abundant lo c a l ly  around standing w ater, but ven tu res in to  the



fo r e s t s  a f te r  r a in s  when temporary p oo ls form.
i

In  co n c lu sio n , i t  i s  apparent th a t th ere  are a number o f fa c to r s  

which can in flu en ce  the herpetofauna in  any one stand , and th ese  

fa c to r s  change w ith  the age o f  th e  stan d . L ight in ten sY ty , m icro

c lim a te , m oistu re, and d e tr itu s  seem to  be important in  crea tin g  

co n d itio n s  which in flu en ce  th e  kind and r e la t iv e  abundances o f s p e c ie s . 

E sp e c ia lly  im portant, a t l e a s t  in  th e  ca se  o f the herpetofauna of  

th e dry upland fo r e s t s  on the P en in su la , i s  the amount o f cover in  the  

form o f lo g s  and dead t r e e s ,  which seem to  have a p o s i t iv e  e f f e c t  

on o v e r a ll  herpetofaunal abundance. This' can be understood in  l ig h t  

of th e ecology o f the in d iv id u a l s p e c ie s , many o f which depend on 

the dead tr e e s  fo r  one reason or another. S ince lumbering i s  a 

r e la t iv e ly  important industry  in  t h is  part o f V ir g in ia , one must 

con sid er the n eg a tiv e  e f f e c t  on herpetofaunal d en sity  o f c lea r in g  

f o r e s t s  in stead  o f a llow ing them to  mature and b u ild in g  up a layer  

of c o v e r .
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