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THE HERPETOFAUNA OF BALLONA

Marc P.  Hayes and Cra ig  Guyer

INTRODUCTION

Reptiles and amphibians a re  v i t a l  components o f  many North American

ecosystems. However,  because many are  c r y p t i c  o r  sec re t i ve  and because

they have l i t t l e  economic importance t o  man, these ver tebrates a re  o f ten

overlooked i n  ecosystem s tud ies .  T h e  importance o f  r e p t i l e s  and amphibians

was emphasized by  Turner e t  a l .  (1976) who s tud ied Uta stansburiana i n  a

desert ecosystem and found t h i s  l i z a r d  t o  be as impor tant  as mammals and

birds w i t h  respect  t o  numbers, biomass and energet ics .  O t h e r  r e p t i l e s  and

amphibians are  equa l l y  abundant i n  o the r  ecosystems and undoubtedly have

s imi lar  importance t o  those ecosystems as Uta does i n  t h e  deser t .

Our pr imary purpose i n  surveying t h e  Bal lona herpetofauna was t o

provide a framework through which sound management decis ions f o r  t he  reg ion

could be made. E a r l y  on,  we became aware o f  how d i f f u s e  the  bas ic  l i t e r a -

ture on the  species occur r ing  a t  Bal lona was. T h e r e f o r e ,  a  second purpose

was t o  consol idate eco log ica l  da ta  f o r  these animals f rom the  s c i e n t i f i c

l i t e r a t u r e  t o  prov ide an e a s i l y  accessible base f o r  f u t u r e  s tud ies .  T o

this p o i n t ,  concise species accounts were w r i t t e n  cover ing t he  f o l l ow ing

general t o p i c s :  geog raph i c  d i s t r i b u t i o n ,  general  h a b i t a t  preference,

dai ly  and seasonal a c t i v i t y  pa t te rns ,  growth,  reproduc t ion ,  populat ion

st ructure,  food preferences,  and predators .  O u r  data summarize in format ion

on over  500 marked animals and over  1,500 observat ions o f  marked and
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unmarked animals o f  n ine species ( s i x  r e p t i l e s  and th ree  amphibians). T h e s e

data a re  compared t o  s i m i l a r  data f rom o ther  populat ions.  F o r  species which

have been s tud ied f rom wide ly  separated geographic reg ions ,  we have compared

Ballona data w i t h  the  c loses t  populat ions o r  t o  s tudies o f  the  same sub-

species. Some species were captured o r  s ighted so i n f requen t l y  t h a t  l i t t l e

information i s  ava i l ab le  f o r  Bal lona.  I n  these cases, we have r e l i e d  on

studies o f  these species i n  s i m i l a r  hab i ta ts  o r  l o c a l i t i e s  i n  an e f f o r t  t o

predict  t h e i r  ecology a t  Ba l lona.  T h e  top ics  we have chosen t o  cover should

also i nd i ca te  t h e  f o l l ow ing :  s e n s i t i v e  hab i ta ts  f o r  r e p t i l e s  and amphibians,

species t h a t  are  sens i t i ve  t o  per tu rba t ions ,  seasons dur ing  which each

species might  be sens i t i ve  t o  per tu rba t ions ,  and how each species f i t s  i n t o

the Ballona ecosystem.

METHODS

Our pr imary sampling method was t ransects  located  i n  th ree  designated

uni ts .  W e  attempted t o  cover a l l  major  vegetat ive types and hab i t a t s .  W e

sampled on th ree  days each month f rom September 1980 through January 1981

and then f o u r  days f rom February 1980 through J u l y  1981. D i u r n a l  sampling

was done with two people between 06:00 and 19:00 hours. W e  attempted t o

optimize the time o f  sampling based on our previous knowledge o f  the be-

havior o f  the species present. T h e  duration o f  each sampling period

varied from three t o  s ix  and one-half hours, but  we attempted t o  standardize

distance so we sampled a  roughly equivalent area each t ime.  I n  addit ion,

we did l imited nocturnal sampling during the months o f  February, A p r i l ,  and

June between 19:00 and 24:00 hours on s ix  d i f fe rent  days.

During a  transect,  we attempted t o  search beneath most movable sur-

face objects and t o  capture any animal t h a t  did not require extensive time

to pursue. W e  caught most species by hand, but  the swi f ter  l izards
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(Sceloporus and Uta)  requ i red  noosing. W e  marked most captured animals f o r

future i d e n t i f i c a t i o n .  W e  marked l i z a r d s  except  t he  leg less  l i z a r d  (Ann ie l l a )

and t r e e  f rogs  by  toe  c l i p p i n g .  W e  marked gopher snakes w i t h  a  ven t ra l  sca le

c l i p .  W e  d id  no t  mark K ingsnakes,  ins tead we recorded t h e i r  i n d i v i d u a l l y

d i s t i nc t i ve  pat te rn  o f  r i n g s .  W e  recorded t h e  f o l l ow ing  measurements on most

animals: 1 )  snout-vent  length  ( t h e  standard body leng th  measurement);

2) weight ( w i t h  Pesola sp r ing  sca le ) ;  3 )  t a i l  l e n g t h  and i t s  cond i t i on ,

broken o r  unbroken (when appropr ia te ) ;  and 4 )  c loaca l  temperature ( w i t h  a

Schultheis rap id- reading thermometer). W e  recorded t h e  sex o f  each animal

whenever poss ib le .  I n  a d d i t i o n ,  we recorded t ime o f  day,  l o c a t i o n ,  and

behavior o f  captured i nd i v i dua l s  as we l l  a s  t h e  major vegetat ion type w i t h

which they  were associated.  Envi ronmenta l  temperatures adjacent  t o  captured

animals were recorded whenever poss ib le .  A l l  an imal - re la ted  temperature

data a re  from September 1980 through March 1981. F i n a l l y ,  we recorded

miscellaneous observat ions on reproduct ive cond i t i on ,  predators ,  f ood  and

other per t inen t  data t h a t  might  con t r ibu te  t o  a  more complete knowledge o f

the sampled fauna whenever poss ib le .  Many  i nd i v i dua l s  escaped capture.  F o r

these we recorded t ime  o f  day,  l o c a t i o n  and h a b i t a t  used. Where poss ib le ,

we noted the  age c lass ,  sex ,  and reproduct ive s ta tus  (females o n l y ) .

On each sampling da te ,  we took q u a l i t a t i v e  and quan t i t a t i ve  c l i m a t i c

data. Q u a l i t a t i v e  data inc luded an est imat ion o f  c loud cover,  degree o f

a i r  p o l l u t i o n  and wind cond i t ions .  Q u a n t i t a t i v e  data inc luded r e l a t i v e

humidity ( taken w i t h  a s l i n g  psychrometer) and a i r  temperature. F r e q u e n t l y,

we took the  l a s t  two measurements several  t imes  over  a sampling per iod ,  b u t

most o f ten  we took  them tw ice ,  a t  t he  beginning and a t  t he  end o f  each

sampling per iod .
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For h i s t o r i c a l  records ,  we co l lec ted  a voucher o f  each o f  the  n ine  r e -

corded species. T h e s e  vouchers w i l l  b e  deposited i n  t he  herpeto logica l  c o l -
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f i ve  months o f  the  s tudy,  we placed a  ser ies  o f  17 small  p i t f a l l  t r a p s  i n

d i f fe ren t  hab i t a t s .  R e t u r n s  on these trappings were so low t h a t  we removed

these t raps  i n  l a t e  February 1981. F r o m  Ju l y  t o  September 1980, i n s e c t  p i t -

f a l l s  used by  t he  entomology team caught many l i z a r d s  (Gerrhonotus,

Sceloporus and U ta ) .  We  added data f rom l i za rds  caught i n  these t raps  a f t e r

August 15 ,  1981 t o  growth p l o t s  f o r  the  respect ive species.  W e  supplemented

transect sampling w i th  a regu la r  checking o f  paved roads,  f o r  road k i l l s

before and a f t e r  each sampling, and w i th  l i m i t e d  s igh t ings  and co l l ec t i ons

made by Dick Fr iesen (mammals), Chr is  Nagano ( i n s e c t s ) ,  Ralph Schreiber

(birds) and Robert Bezy (herpetology sect ion Los Angeles County Natural

History Museum).
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frequency d i s t r i bu t i ons  which requ i re  no explanat ion.  I n  t h e  summary,

faunal da ta  compared over designated un i t s  and hab i ta ts  based on t h e

physiognomically dominant p l a n t  species were standardized f o r  t he  t ime

spent i n  each area and each vegetat ive h a b i t a t ,  r espec t i ve l y.  T h i s  was

calculated by  s imply  tak ing  the  number o f  a g iven species observed i n  an

area o r  hab i t a t  category and d i v i d i n g  i t  by the number o f  hours spent  i n

the respect ive u n i t .  T h i s  ca l cu la t i on  gives values o f  r e l a t i v e  dens i t y

with un i t s  o f  i nd i v idua ls  pe r  observation hour.  O u r  t ransec t  organizat ion

and the  natura l  v a r i a t i o n  w i t h i n  designated U n i t  1 requ i red  t h a t  we sub-

divide t h i s  area i n t o  two u n i t s  t o  meaningful ly discuss i t s  herpetofauna.

We div ided U n i t  1 i n t o  a dune po r t i on  (D)  on i t s  southwest boundary and

a Un i t  l A which comprises t h e  remainder o f  t h i s  area.



SPECIES ACCOUNTS

Class Amphibia -  Amphibians

Order Urodela -  Salamanders

Family Plethodontidae -  Lungless Salamanders

Paci f ic Slender Salamander -  Batrachoseps pac i f i cus

H-5

This i s  t he  on l y  salamander known t o  occur a t  Bal lona.  Batrachoseps

paci f icus,  l i k e  o ther  species i n  t h i s  genus, i s  spec ia l i zed  f o r  subterranean

l i f e .  I t  has an a t tenuate ,  worm- l ike body w i t h  t i n y  l imbs and a  t a i l  wh ich,

when unbroken, i s  l e s s  than  tw ice  t he  body leng th .  Batrachoseps cannot

ac t ive ly  burrow, and t he re fo re ,  must r e l y  on passages excavated by  o ther

organisms o r  produced by  agents such as r o o t  decay and s o i l  shr inkage

(Yanev 1980).  A d u l t s  exceed 40 mm i n  body leng th .  T h i s  salamander i s  brown

to ye l low i n  l i f e  w i th  a  d i s t i n c i v e l y  l i g h t - c o l o r e d  venter  and underside

of t a i l .  B a l l o n a  i n d i v i d u a l s  have rust-orange b lo tch ing  on t h e  dorsal  s u r -

face o f  the  t a i l  and lower  back on a  l i g h t  brown ground c o l o r .  T h e  species

ranges f rom the  Santa Monica and San Gabriel  mountains i n  Los Angeles county

to northwestern Ba ja ,  C a l i f o r n i a  (Yanev 1980).  L i k e  o the r  Batrachoseps, i t

is a  sec re t i ve ,  sedentary species (Hendrickson 1954; Cunningham 1960;

Maiorana 1978a). Batrachoseps a r e  observed under sur face debr is  du r ing

periods o f  s u f f i c i e n t  moisture (Stebbins 1966).  O n l y  two i nd i v i dua l s  o f

th is  species were observed dur ing  t h i s  s t udy,  bo th  on U n i t  3  (F igure  1 ) .

Both were found under boards on we l l -d ra ined  h igh  ground, one i n  assoc ia t ion

with t h i c k  Rhus l a u r i n a  l e a f  l i t t e r  and t he  o the r  i n  t h i c k  matted grass nex t

to a  rodent  burrow system.

We found one i n d i v i d u a l  each on February 13 and March 9 ,  1981 on mois t

substrates w i t h  shade temperatures o f  1 2 . 4
°
C  a n d  1 4 . 5
°
C ,  r e s p e c t i v e l y .
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Cunningham (1960) commented on t he  c lose correspondence between B.  pac i f i cus

body temperatures and subst ra te  temperatures. H e  repor ts  subst ra te  temper-

atures on which salamanders were found ranging from 4
°
C  t o  2 1
°
C ,  e n c o m p a s s i n g

the two subst ra te  temperatures on which t h e  Ballona i n d i v i d u a l s  were found.

Brattstrom (1963) repor ts  c loaca l  temperatures o f  1 9 . 5
°
C  a n d  1 9 . 6
°
C  f o r  t w o

indiv iduals emerging f rom a f looded ho le  i n  September.

Daily and seasonal a c t i v i t y  i s  l a r g e l y  in f luenced by  moisture (Cunningham

1960). B o t h  i nd i v i dua l s  i n  t h i s  s tudy  were observed f o l l ow ing  w in te r  and

early spr ing  r a i n s .  I n s u f f i c i e n t  data e x i s t  t o  show d a i l y  and seasonal

a c t i v i t y  pat terns a t  Bal lona.  However,  we expect Bal lona populat ions t o

paral le l  what  i s  known f o r  o the r  populat ions o f  t h i s  spec ies.  F a l l  r a i n s

i n i t i a t e  seasonal a c t i v i t y  (Cunningham 1960). S u r f a c e  a c t i v i t y  continues as

long as s u f f i c i e n t  moisture i s  ava i l ab le .  T h e  d i e l  p a t t e r n  i s  t y p i c a l l y  a

nocturnal one,  w i t h  salamanders emerging a t  dusk and showing increased a c t i -

v i t y  on mois t  o r  foggy n igh ts .  When t h e  sky i s  overcast ,  Batrachoseps become

active before darkness. T h e i r  general nocturna l  h a b i t s  and use o f  subter -

ranean o r  sur face ob jec ts  as d iu rna l  r e t r e a t s  a l lows t h i s  species t o  avoid

extreme thermal cond i t ions  and dess ica t ion .  T h e  cessat ion o f  r a i n f a l l

coincides w i t h  a  general decrease i n  a c t i v i t y  which culminates i n  aes t i va -

t ion when sur face moisture i s  depleted.  L i m i t e d  r a i n f a l l  o v e r  t he  w in te r

as we l l  a s  l i m i t e d  nocturnal  sampling a re  the  probable cause o f  on ly  two

indiv iduals o f  t h i s  species being encountered a t  Bal lona.

Reproductive in format ion  on B.  pac i f i cus  i s  sparse,  and no in format ion

is ava i l ab le  f o r  Bal lona;  however, we expect publ ished data on reproduct ive

patterns a t  o ther  l o c a l i t i e s  t o  be s i m i l a r .  L i k e  o the r  salamanders i n

th is genus, B .  pac i f i cus  l a y s  t e r r e s t r i a l  eggs.  Je l l y -encapsu la ted  eggs

(ca. 6  mm capsular  diameter) a r e  deposited i n  moist  s i t e s  underneath ME

tfil
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surface cover (Davis 1952),  and perhaps underground. T h e  t im ing  o f  egg

deposition i s  unc lear,  b u t  i t  may be before the  wet season. D a v i s  (1952)

reported on the  hatching o f  18 eggs, f i r s t  discovered on December 20,  1950

at Pasadena, which hatched between January 18 and 30,  1951. Presumably,

these were a l l  f rom the  same female.  S t e b b i n s  (1951) descr ibes two female

B. pac i f i cus ,  obtained December 17 ,  1947 a t  Al tadena, which contained 15

and 21 fu l ly -developed eggs, apparent ly  ready t o  be l a i d .

Like most lungless salamanders, B .  pac i f i cus  has d i r e c t  development.

I t  lacks an aquat ic  l a r v a l  s tage and t h e  young hatch w i t h  essen t i a l l y  a d u l t

morphology. D a v i s  (1952) repor ted t h e  s i ze  o f  newly hatched ind i v idua ls  as

between 17 and 20 mm t o t a l  l e n g t h .  Cunningham (1960) d i d  no t  see i n d i v i -

duals hatch bu t  suggested t h a t  i nd i v i dua l s  between 21 and 23 mm t o t a l

length found on January 20 and February 1 ,  1956 were recen t l y  hatched. B y

March 1 ,  Cunningham found young B .  pac i f i cus  o f  29 t o  34 mm t o t a l  l e n g t h

(13 t o  18 mm body leng th )  presumably f rom the  same cohor t .  T h i s  suggests

that e a r l y  growth i s  r a p i d .  Campbel l  ( i n  Stebbins 1951) observed th ree

size classes o f  B. pac i f i cus  near  Monrovia on March 16 ,  1929 which had

tota l  leng ths  o f  30 mm, 45  t o  60 mm, and 90 t o  120 mm, respec t i ve l y.  U s i n g

Stebbins' t a i l  p ropor t i on  f o r  a d u l t  B.  pac i f i cus  and accounting f o r  an

increase i n  t a i l  l e n g t h  as t h e  i nd i v i dua l  grows, a  f ea tu re  known t o  occur

in o the r  Batrachoseps species (Stebbins 1951), Campbell 's s i z e  groups

correspond t o  body lengths o f  approximately 22 mm, 28  t o  35 mm, and 45 t o

58 mm, respec t i ve l y.  G r o w t h  ra tes  have been estimated by  Hendrickson

(1954) f o r  B.  at tenuatus a t  5-10 mm/year f o r  j uven i l es  ( l e s s  than 35 mm

body length)  and a t  0 -2  mm/year f o r  adu l ts  ( g r e a t e r  than 35 mm body l eng th ) .

I f  one couples these ra tes  w i t h  Campbell 's s i z e  classes f o r  B.  p a c i f i c u s ,

allowing f o r  t he  l a r g e r  s i z e  i n  t he  l a t t e r  a correspondingly more rap id
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growth t o  above 40 mm o f  body leng th ,  then Campbell's s i z e  groups represent

young hatched t h a t  year,  j u ven i l es  a f t e r  one year o f  growth,  and i nd i v i dua l s

two years o r  o l de r  ( a d u l t s ) ,  respec t i ve l y.  I f  these est imates a re  c o r r e c t ,

the 40 and 58 mm body length  B. p a c i f i c u s  observed by  us a t  Bal lona represent

an ind iv idua l  j u s t  enter ing t h e  a d u l t  s i ze  group and rough ly  two years o l d ,

and an a d u l t  probably wel l  i n  excess o f  two years o f  age. Hendr ickson  (1954)

estimated t h a t  the  l a rges t  i nd i v idua l s  i n  t he  B. at tenuatus populat ions he

studied could no t  be less  than 10 years o f  age. I t  would n o t  su rp r i se  us i f

the la rge  58 mm female observed a t  Bal lona was c lose  t o  t h i s  age. S i z e  and

age a t  f i r s t  reproduct ion f o r  B. pac i f i cus  i s  unknown. T h e r e  i s  no apparent

sexual dimorphism i n  s i ze  o r  co lo ra t ion  (Stebbins 1951).

Knowledge o f  populat ion s t ruc tu re  f o r  Batrachoseps i s  rudimentary.  B o t h

Cunningham (1960) and Hendrickson (1954) commented on t he  small numbers o f

salamanders observed i n  j u v e n i l e  s i ze  classes. B o t h  i n f e r r e d  h igher  j u v e n i l e

mor ta l i ty  b u t  caut ion t h a t  j u v e n i l e  s i ze  classes f requen t l y  use refuges o the r

than sur face ob jec ts  sampled i n  both these s tud ies .  Ma io rana  (1977) provided

evidence o f  f i e l d  m o r t a l i t y  due t o  heat s t ress  and/or  dess icat ion i n

B. a t tenuatus.  T h i s  may be an important  source o f  m o r t a l i t y,  espec ia l l y  f o r

juveni les t h a t  may be p a r t i c u l a r l y  suscept ib le  because o f  t h e i r  small s i z e .

Nothing i s  known o f  populat ion sex r a t i o s .

B. pac i f i cus  a t e  annel id worms, earwigs and t e r r e s t r i a l  isopods i n  an

urban hab i t a t  (Cunningham 1960). Ma io rana  (1978b) found B.  a t tenuatus a t e

pr imar i ly  eollembolans and mi tes i n  l ess  d is turbed h a b i t a t .  B a s e d  on t h e

invertebrate fauna we observed, a  d i e t  o f  small t e r r e s t r i a l  i n s e c t s  and

crustaceans i s  suspected.

To our  knowledge, t h e  nocturnal and genera l ly  sec re t i ve  hab i ts  o f

Batrachoseps preclude them being eaten by most predators.  T h e  two snake

species occurring a t  Ballona do not eat  Batrachoseps as par t  o f  t h e i r  normal
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d ie t .  O n e  o f  these, t h e  K ingsnake (Lampropelt is g e t u l u s ) ,  d i ed  a f t e r  being

fed Batrachoseps (Cunningham 1960). O t h e r  species repor ted  as predators on

Batrachoseps by  Stebbins (1954) a r e  no t  known t o  occur a t  Bal lona.  P o t e n t i a l

predators a t  Bal lona a re  t he  western toad,  Bufo boreas, and some b i r d s ,  l i k e

the Brown Towhee, P i p i l o  fuscus,  t h a t  spend considerable t ime forag ing i n

leaf  l i t t e r  where Batrachoseps i s  l i k e l y  t o  occur.

The Western Toad (Bufo boreas) i s  t h e  l a r g e s t  amphibian found a t  Bal lona.

Adults exceed 80 mm snout-vent  l eng th .  T h e  c o l o r  o f  the  Western Toad i s

greenish t o  l i g h t  brown w i t h  dark  spots over  t h e  dorsal  a rea  and l a t e r a l

surfaces. T h e  sk i n  contains numerous war ty  protuberances which a re  o f ten

tan i n  c o l o r.  A  t h i n  mid-dorsal s t r i p e  i s  found from between the  eyes t o

the ven t .  S h o r t  h ind  legs  r e s t r i c t  t h e i r  locomotion t o  a  waddle o r  sho r t

hops. B .  boreas i s  d i s t r i b u t e d  f rom southern Alaska south t o  Baja,  C a l i f -

ornia along t h e  coast  and t o  cen t ra l  Nevada, Utah,  and Colorado a t  i n land

l o c a l i t i e s  and f rom the  P a c i f i c  coas t  east  through B r i t i s h  Columbia,

western Montana, western Wyoming, and cen t ra l  Colorado. A  v a r i e t y  o f  hab i -

tats a re  occupied by  B.  boreas f rom sea l e v e l  t o  3000 m (Stebbins 1966).

We found on ly  two i nd i v i dua l s  a t  Ba l lona,  one an a d u l t  female found

under a rug  a t  a  t r ash  p i l e  on t h e  A g r i c u l t u r a l  Lands, and t h e  o ther  an a d u l t

found dead a t  t he  i n t e r s e c t i o n  o f  Culver and Je f fe rson  Boulevards adjacent

to Un i t  1  (F igure  1 ) .  I n  a d d i t i o n ,  C.  Nagano (Pers .  Comm.) repor ted  toads

from the  east  end o f  Un i t  3  e a r l y  i n  1980.



H-10

The r a r i t y  o f  toads a t  Bal lona i s  su rp r i s i ng  s ince  t h i s  animal i s  one o f

the most abundant amphibians i n  coastal  C a l i f o r n i a .  T h i s  species t y p i c a l l y

requires l akes ,  ponds, o r  pools o f  f reshwater t h a t  remain f o r  t he  dura t ion  o f

the breeding months i n  spr ing  and e a r l y  summer. T h e  on l y  such hab i ta ts  a t

Ballona a re  t he  Bulrush Marsh, eastern Cent inela creek and t h e  Jefferson Drain

just  east  o f  the  i n te rsec t i on  o f  Culver and Jefferson Boulevards along

Jefferson on t h e  Ag r i cu l t u ra l  Lands, and t h e  dune pond on U n i t  1 ( D ) .  S i n c e

toads a re  ab le  t o  re tu rn  t o  breeding s i t e s  a f t e r  migrat ing long  distances

(Tracy and Dole 1968; Gorman and Ferguson 1970), these animals cou ld  range

widely a t  Bal lona and need n o t  be loca l i zed  around these breeding s i t e s .

Surpr is ingly  l i t t l e  ecologica l  da ta  a re  ava i lab le  f o r  B.  boreas. W e

predict t h a t  t he  fo l l ow ing  summary f o r  toads i n  southern C a l i f o r n i a  i s  repre -

sentative o f  B.  boreas a t  Bal lona.  B r e e d i n g  occurs between January and J u l y

(H i l l  1948) w i t h  most occurr ing dur ing t h e  spr ing  months o f  March and A p r i l

(Mul la l ly  1952; Stebbins 1954; Tracy and Dole 1969). A d u l t s  a re  normal ly

nocturnal du r i ng  t h i s  t ime and migrate t o  t he  breeding s i t e  f rom as f a r  as

300 m (Tracy and Dole 1968). M a l e s  a re  the  f i r s t  t o  a r r i v e  a t  t he  breeding

s i t e .  Females have up t o  16,500 eggs t h a t  a re  l a i d  i n  long  s t r i n g s

(Storer 1925). A d u l t s  disappear f rom the  breeding s i t e  th ree  t o  f o u r  weeks

af ter  breeding (Tracy  and Dole 1968) and do no t  reappear u n t i l  t h e  nex t

breeding season. T h e s e  adu l ts  probably en ter  rodent burrows o r  burrow i n

loose s o i l  ( M u l l a l l y  1952) and remain dormant dur ing t h i s  t ime .

Tadpoles metamorphose i n  l a t e  J u l y  a t  about 20 mm snout-vent  leng th

(L i l l ywh i te ,  L i c h t ,  and Chelgren 1973). T h e s e  juven i les  a re  l a r g e l y  d iu rna l

and bask t o  maintain t h e i r  body temperatures a t  2 6
°  t o  2 7
°
C  ( B r a t t s t r o m  
1 9 6 3 ;

L i l l ywh i te ,  L i c h t ,  and Chelgren 1973). T h i s  range o f  temperatures insures

rapid growth and these toads reach a  mean s i z e  o f  32 mm by the  fo l l ow ing

l a
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Apri l  ( L i l l y w h i t e ,  L i c h t ,  and Chelgren 1973). A n  add i t i ona l  two  years a re

probably required before sexual m a t u r i t y  i s  reached, b u t  t he  s i ze  a t  repro-

ductive matur i t y  i s  unknown (Stebbins 1951; Dunlap 1959). S e x u a l  dimorphism

is marked, some females a t t a i n i n g  127 mm snout-vent l eng th ,  wh i l e  the  l a rges t

males bare ly  exceed 100 mm. Ta d p o l e s  and juven i l es  B .  boreas probably i n c u r

heavy m o r t a l i t y.  Some breeding s i t e s  probably d r y  before metamorphosis can

take p lace.  Ta d p o l e s  may be eaten by  wading b i r ds  (herons and egrets)  and

southern a l l i g a t o r  l i z a r d s  (Gerrhonotus mu l t i ca r ina tus )  a re  a lso  known t o

feed on tadpoles (Cunningham 1956). Subadu l t s  and adu l t s  possess paro to id

glands which secrete a neurotox in ,  which pro tec ts  them from predat ion and

probably ass i s t  i n  increasing t h e i r  su rv iva l  r e l a t i v e  t o  younger animals.

Tadpoles scrape algae and d e t r i t u s  f rom the  bottom f i l m  o f  pools

(Stebbins 1951). A f t e r  metamorphosis, t h e  major prey  i tems a re  beet les

(p r inc ipa l l y  carab ids) ,  a n t s ,  and spiders ( p r i n c i p a l l y  l ycos ids )  (Schonberger

1945; Campbell 1970) .  D u r i n g  t he  breeding season a d u l t  females e a t  more

than a d u l t  males (Schonberger 1945).

Class Amphibia -  Amphibians

Order Anura -  Frogs and Toads

Family Hyl idae -  Treefrogs

Pacif ic Treefrog -  Hyla r e g i l l a

SPECIES ACCOUNTS

The most abundant amphibian a t  Bal lona i s  t h e  P a c i f i c  Treefrog (Hyla,

r e g i l l a ) ,  a  small  h y l i d  f r o g  w i t h  an a d u l t  s i z e  o f  over 32 mm snout-vent

length. T h i s  f r o g  occurs i n  several  d i f f e r e n t  c o l o r  phases and pa t te rns .

Color var ies  f rom l i g h t  green o r  reddish-bronze t o  t an  w i t h  dark brown

blotches. A l l  c o l o r  phases have a b lack  eye mask t h a t  runs from the  n o s t r i l s
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to the  shoulder.  H .  r e g i l l a  a re  found from southern B r i t i s h  Columbia. south

through Baja C a l i f o r n i a  and f rom the  Pac i f i c  coast  eas t  through western Montana

and Idaho and a l l  b u t  eastern Nevada. W i t h i n  t h i s  range, H .  r e g i l l a  occurs

from sea l e v e l  t o  3300 m (Stebbins 1966).

At Bal lona,  we found P a c i f i c  Treefrogs wherever s low moving o r  standing

freshwater occurs (F igure  1 ) .  M o s t  o f  our s igh t ings  a re  f rom the  base o f  the

b l u f f  forming t he  southeast boundary o f  the Ag r i cu l t u ra l  Lands, p a r t i c u l a r l y

the Scirpus f reshwater marsh. T h e s e  f rogs  a re  a lso  common along eastern

Certinela c reek.  W e  heard few c a l l i n g  males a t  t he  Eucalyptus grove i n  U n i t  2

where a pool formed by s t r e e t  r u n o f f  i s  found. D u r i n g  t he  w i n t e r,  we heard

ca l l ing  i n  clumps o f  pampas grass on U n i t  3  and a t  o ther  t imes i n  t h e  c a t -

t a i l s  near the  Jefferson Drain c u l v e r t  j u s t  east  o f  the  i n t e r sec t i on  o f  Culver

and Jefferson Boulevards. A  f i n a l  l o c a l i t y  f o r  P a c i f i c  Treefrogs i s  t h e  dune

pond a t  the  southwest end o f  Un i t  1 .  H e r e ,  we observed tadpoles and success-

ful  metamorphosis.

Size data i nd i ca te  two age classes f o r  Hyla r e g i l l a  a t  Bal lona,  j u v e n i l e s

and adu l ts  (F igu re  2 ) .  J u v e n i l e  growth i s  r a p i d .  T h e  mean s i z e  o f  newly

transformed f rogs  a t  the dune pond increased a t  approximately 0.14 mm/day.

The smal lest  s i z e  a t  t ransformat ion was 11 mm.

The s i ze  a t  sexual m a t u r i t y  i s  unknown. However,  t h e  a d u l t  s i z e  c lass

at Ballona a re  t y b i c a l l y  g rea ter  than 30 mm snout-vent l eng th .  Jameson

(1956; 1957) noted a  s i m i l a r  s i z e  a t  metamorphosis and a  s i m i l a r  growth

pattern f o r  f rogs i n  Oregon. However,  transformed f rogs  i n  Oregon grew about

twice as f a s t  as those a t  Bal lona (Jameson 1956).

The c loacal  temperatures f rom the  on ly  f o u r  a d u l t  f rogs  encountered

averaged 1 8 . 0
°
C  
( 1 5 . 0  
t o  
1 9 .
2 ) .  
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under surface ob jec ts .  T h e s e  a re  wel l  w i t h i n  the  ranges o f  temperatures



reported f o r  o ther  H. r e g i l l a  populat ions (Cunningham and M u l l a l l y  1956;

Brattstrom 1963). E g g s  a re  ab le  t o  wi thstand temperatures o f  30 t o  3 5
°
C(Schechtman and Olson 1941) and tadpoles su rv i ve  temperatures up  t o  3 4
°
C(Cunningham and M u l l a l l y  1956).

During w in te r  months a d u l t  males were heard c a l l i n g  dur ing  d a y l i g h t

hours, i n d i c a t i n g  t h a t  a t  l e a s t  a  po r t i on  o f  t he  populat ion remained ac t i ve

during the  day.  D u r i n g  one n i g h t  i n  February 1981, 50-60 c a l l i n g  males

were located from the  f reshwater  marsh and f looded areas i n  t h e  Ag r i cu l t u ra l

Lands. W e  d i d  no t  sample a l l  n i gh t t ime  hours so  we do n o t  know the  ex ten t

of n i g h t l y  a c t i v i t y  o f  a d u l t  f r o g s .  I t  i s  l i k e l y  peaks o f  a c t i v i t y  occur

during the  e a r l y  evening and e a r l y  morning hours o f  w in te r  and spr ing  months

as they  do i n  o ther  southern C a l i f o r n i a  populat ions (Bra t t s t rom and Warren

19-5). Newly- t ransformed f rogs  were found dur ing  a l l  d a y l i g h t  hours f rom

mid-April t o  m id-Ju ly.  T h i s  group i s  d iu rna l  u n t i l  t h e y  approach a d u l t

size, as was repor ted by  Cunningham and M u l l a l l y  (1956) .

We do no t  know the  ex ten t  o f  nocturnal  a c t i v i t y  f o r  these j uven i l es .

Call ing males were no t  heard dur ing  the  day a f t e r  May 4 ,  1981. D u r i n g  th ree

nights i n  June 1981 we heard no choruses. C e s s a t i o n  o f  chorusing probably

occured i n  l a t e  May, s i m i l a r  t o  t h e  data repor ted f o r  Idaho H. r e g i l l a

(Schaub and Larsen 1978),  b u t  much e a r l i e r  than t h e  J u l y  date reported f o r

southern Ca l i f o rn i a  populat ions (Bra t ts t rom and Warren 1955).

We captured o r  heard a d u l t  H. r e g i l l a  dur ing  a l l  months except October
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November and A p r i l  th rough June).  N e a r l y  a l l  a c t i v i t y  was dur ing  w in te r

months (December through March), when breeding occured (F igure  3 ) .  T h i s  i s

typical  o f  southern C a l i f o r n i a  populat ions (Schechtman and Olson 1941,

Brattstrom and Warren 1955).  W e  were unable t o  determine i f  males a r r i v e

H-13
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ear l i e r  than females as they  do i n  o ther  populat ions s ince  we d i d  n o t  sample

breeding s i t e s  a t  n i gh t  (Jameson 1957, Schaub and Larsen 1978; Bra t ts t rom and

Warren 1955).

The Ballona populat ion i s  composed p r i m a r i l y  o f  adu l ts  much o f  the  summer,

f a l l  and w in te r  months. L a r g e  numbers o f  newly metamorphosed juven i les  appear

in e a r l y  May through June w i t h  l esse r  numbers appearing through September.

Egg and tadpole m o r t a l i t y  are probably h igh w i t h  some areas i n c u r r i n g  t o t a l

mor ta l i t y  due t o  dessicat ion o f  the  breeding s i t e .  J u v e n i l e s  and adu l ts

probably a lso  i n c u r  heavy losses,  w i t h  few ind i v idua ls  su rv i v i ng  more than

one year  s i m i l a r  t o  the  f rogs  found i n  Oregon (Jameson 1957).

We observed no matings o r  egg masses. W e  found th ree  grav id  females

between February 9  and 27,  1981 i n d i c a t i n g  c lutches were l a i d  i n  February o r

early March. W e  f i r s t  observed tadpoles March 20 i n  t h e  dune pond. W e

found o the r  tadpoles i n  a  temporary pool between two f i e l d s  on t he  Ag r i cu l t u ra l

Lands on March 27 ,  and i n  t h e  bulrush marsh below the  b l u f f s  on A p r i l  1 6 ,  1981.

We observed metamorphosis i n  t he  dune pond on May 4 ,  and i n  t he  freshwater on

May 11.  T h e  temporary pool on  t he  Ag r i cu l t u ra l  Lands d r i e d  before any t ad -

poles reached metamorphosis. W e  caught recen t l y  metamorphosed f rogs  along

the b l u f f  t h a t  forms the  southeast boundary o f  the A g r i c u l t u r a l  Lands f rom

Apri l  1 6  through June 1981, i n d i c a t i n g  t h a t  another breeding s i t e  e x i s t s  i n

this general a rea .  A n o t h e r  recen t l y  metamorphosed f r o g  was observed along

Centinela creek near t he  nor theast  boundary on September 20 ,  1980. T h i s

indicates ve ry  l a t e  breeding i n  Cent inela c reek ,  probably when f l o w  r a t e

recedes f o l l o w i n g  w in te r  r a i n s .  W e  have no evidence o f  reproduct ion on

Unit 3  even though we heard c a l l i n g  males t he re .  W e  suspect most breeding

takes p lace e a r l y  i n  the  year  when pools o f  water c o l l e c t  w in te r  r a i n .

However, breeding may occur as l a t e  as June i n  Cent inela Creek. T h i s  i s
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simi lar  t o  t he  length  o f  breeding observed i n  Oregon (Jameson 1957),  b u t  i s

much e a r l i e r  and longer  than t he  breeding season i n  Idaho (Schaub and Larsen

1978).

Since we found no eggs and found on l y  l a rge  tadpoles,  we cannot est imate

development t ime o r  c l u t ch  s i z e  and frequency f o r  H. r e g i l l a  a t  Bal lona. I n

other par ts  o f  i t s  range,  female P a c i f i c  Treefrogs conta in  500 t o  750 eggs

during any breeding season and l a y  them i n  several  c lu tches  o f  f i v e  t o  60

eggs (Smith 1940).

L i t t l e  i s  known o f  the  feeding hab i ts  o f  H. r e g i l l a  and we made no attempt

to determine food o f  t h i s  species a t  Bal lona.  Ta d p o l e s  feed on attached and

suspended algae and d e t r i t u s  (Stebbins 1951).  Post-metamorphic P a c i f i c  Tree-

frogs f rom several popula t ions i n  southern C a l i f o r n i a  a t e  beet les ,  f l i e s ,

leafhoppers and t r u e  bugs (Bra t ts t rom and Warren 1955). T h i s  i s  probably

typical o f  Bal lona.  W e  d i d  n o t  observe predat ion a t  Bal lona.  Suspected

predators a re  ca t s ,  r a t s ,  opossum, eg re ts ,  herons,  and w h i t e - t a i l e d  k i t e s .

Cal i fornia Legless L i za rd  -  Ann ie l l a  pulchra

The Ca l i f o rn ia  Legless L i za rd  (Ann ie l l a  pu lchra)  i s  unique among Ballona

l izards i n  lack ing  l imbs .  I t s  l o n g ,  s lender,  snake- l i ke  body i s  adapted f o r

a f osso r i a l  ex is tence i n  sand and loose s o i l .  I t  i s  longer  than t he  Southern

A l l i ga to r  L izard  i n  snout-vent  l eng th ,  b u t  i s  much l ess  robus t .  T h e  l i z a r d s

are s i l v e r - g r e y  i n  c o l o r  w i th  a  ye l low ish  ven te r.  T h e r e  are  o f t en  a p a i r  o f

la tera l  and a  s i n g l e  mid-dorsa l ,  dark  s t r i pes  f rom the  head t o  t he  t i p  o f

the t a i l .  L e g l e s s  l i z a r d s  a re  found from the  San Francisco Bay region south

to Baja C a l i f o r n i a  and f rom the  P a c i f i c  coast  t o  t h e  Coast ranges i n  south-

western C a l i f o r n i a .  T h e y  a re  found i n  coastal  dunes, a l l u v i a l  f a n s ,  and

loose humus o f  oak-pine woodlands f rom sea l e v e l  t o  1920 m (Stebbins 1966).



H-16

We captured on l y  two leg less  l i z a r d s  a t  Bal lona:  O n e  January 30,  1981

on t he  dune along the  southwest edge o f  Un i t  1 ,  and another May 19,  1981 under

a small  board on the  sandy a l l u v i a l  f a n  on Un i t  2  (F igure  4 ) .  W e  suspect t h a t

these l i z a r d s  a l so  occur a t  t he  l a r g e r  a l l u v i a l  f a n  along base o f  t he  b l u f f ,

on the  Ag r i cu l t u ra l  Lands. T h e s e  appear t o  be the  on ly  su i t ab l e  hab i ta t s  f o r

legless l i z a r d s  a t  Bal lona.

In add i t i on  t o  the  two adu l ts  mentioned above we observed t racks  on the

dune on Un i t  1 .  T h e  occurence o f  t h e i r  d i s t i n c t i v e  s inusoidal  t r a c k s  i n d i c a t e

that  leg less l i z a r d s  a t  Ballona maintain low leve ls  o f  a c t i v i t y  from September

through A p r i l ,  fo l lowed by  increasing a c t i v i t y  i n  May and June (F igure  5 ) .

This a c t i v i t y  peak i s  l a t e r  than the  May peak reported by  Stebbins (1966) .

This pa t te rn  a l so  appears t o  con t rad i c t  the  f i nd ings  o f  Brat ts t rom (1965),  who

reports t h a t  leg less  l i z a r d s  burrow as deep as 1 . 5  m i n t o  s o i l  t o  avoid h igh

summer temperatures.

We have no in format ion on reproduct ion a t  Bal lona.  O v u l a t i o n  occurs

from May through J u l y  i n  t h i s  l i ve -bear ing  l i z a r d ,  w i t h  young born September

through November ( M i l l e r  1944). O n e  t o  f o u r  ( t y p i c a l l y  two) young a re  p ro -

duced per  female each year ( M i l l e r  op.  c i t . ) .

The two A .  pulchra we observed i n  January and May were 113 mm and 130 mm

snout-vent l eng th ,  r espec t i ve l y.  T h i s  corresponds t o  i nd i v i dua l s  over  two

and j u s t  th ree years o l d  according t o  t he  s i ze  groups o f  M i l l e r  ( op .  c i t . ) .

Juveniles a re  approximately 50 mm snout-vent length  a t  b i r t h  and by  the  end

of the  n e x t  year reach 80 t o  90 mm. D u r i n g  t h e  fo l l ow ing  yea r,  subadults

w i l l  grow t o  120 mm, when they  reach a d u l t  s i z e .  T h u s  leg less  l i z a r d s  r e -

quire th ree years t o  reach matu r i t y  ( M i l l e r  op.  c i t . ) .  S e x u a l  dimorphism

favors males, t h e  l a rges t  a t t a i n i n g  185 mm snout-vent l eng th .  I n  con t ras t ,

the largest females a t ta in  155 mm ( M i l l e r  op. c i t . ) .
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Legless l i z a r d s  bask dur ing  morning hours b y  moving j u s t  under t he  s o i l

surface from under vegetat ion t o  s o i l  exposed t o  t he  sun.  D u r i n g  the  midday

hours t h e  animals r e t r e a t  t o  areas under vegetat ion and then r e t u r n  t o  open

areas t o  bask dur ing  evening hours ( M i l l e r  1944; Cunningham 1959b). A .  pulchra

maintain t h e i r  body temperature between 20 and 2 8
°
C ,  w h e n  p o s s i b l e ,  
b u t  h a v e
been found w i t h  temperatures as l ow  as 7 . 8  and as h igh  as 30oC (Bra t ts t rom

1965; Bury and Balgooyen 1976; Gorman 1957). The s o i l  must a l so  remain moist

for t h i s  species t o  su rv ive  (Bury and Balgooyen 1976; M i l l e r  op.  c i t . ) .  T h e

species i s  sedentary and does n o t  wander ( M i l l e r  op.  c i t . ) .  F o o d  cons is ts

pr imar i ly  o f  beet les ( ca rab ids ) ,  i n s e c t  l a r vae ,  and sp iders .  S i n c e  t h i s

animal i s  so sec re t i ve ,  i t  probably has few predators.  F i s h e r  (1901) repor ted

shrike predat ion on A n n i e l l a .  O t h e r  suspected predators a t  Bal lona a re  ca t s ,

opossum, and American Kes t re l s .

Southern A l l i g a t o r  L izard  -  Gerrhonotus mu l t i ca r ina tus

The Southern A l l i g a t o r  L izard  i s  t h e  l a r g e s t  o f  t he  f o u r  l i z a r d  species

known t o  occur a t  Bal lona.  I t  i s  t h e  most widespread l i z a r d  nex t  t o

Sceloporus occ iden ta l i s ,  and can be found over  a l l  a reas  above the  t i d a l  f l u x

(Figure 6 ) .  A d u l t s  average about 120 mm i n  body leng th .  When unbroken, t h e

somewhat prehensi le t a i l  i s  over  tw ice  t h e  body leng th .  I t s  l imbs a re  sma l l ,

and t h e  head i s  r e l a t i v e l y  l a rge .  D i v e r s e  i n  c o l o r  pa t te rns ,  t h i s  l i z a r d

varies f rom brown t o  ye l low w i th  var ious degrees o f  b lo tch ing  o r  ba r r ing .

The species ranges f rom cen t ra l  Washington s t a t e  t o  nor th -cen t ra l  Ba ja

Cal i forn ia (La i s  1976).  L i k e  o ther  a l l i g a t o r  l i z a r d s ,  t h i s  i s  a  sec re t i ve

species which i s  genera l l y  found i n  dense vegetat ion (Stebbins 1966).

F i f t y - th ree  body temperatures had a  mean o f  2 1 . 9
°
C  ( r a n g e  1 0 . 4  
t o

3 0 . 2
°
C ) .  
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except for  a  narrower range, t o  the data o f  Cunningham (1966) f o r  150 body
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temperatures. O u r  data agree w i t h  Cunningham (1966) i n  t h a t  Gerrhonotus i s

probably seldom exposed t o  extremely h igh temperatures.

Despite general agreement, thermal da ta  on G. mu l t i ca r ina tus  a re  unc lear.

We be l ieve  t h i s  confusion r e s u l t s  p r i m a r i l y  f rom an inadequate knowledge o f

i t s  ecology.  T h e  pr imary d i f f i c u l t y  i n  understanding these data i s  t he

recognit ion o f  when l i z a r d s  a re  a c t i v e .  S i n c e  our  data agree w i t h  Brat ts t rom

(1965) i n  t h a t  t h i s  species does n o t  a c t i v e l y  bask (cont ra  Cunningham 1966),

i t s  source o f  body heat i s  undoubtedly warmer substrates.  F u r t h e r ,  s ince

a l l  da ta  suggest t h a t  Gerrhonotus f requen t l y  uses sur face ob jec ts  t o  modify

i t s  body temperature, t h e  key t o  understanding a c t i v i t y  pat terns i s  recogniz-

ing what Gerrhonotus does w h i l e  under sur face cover.  E x c e p t  f o r  sho r t  t ime

periods when l i z a r d s  a re  observed by e i t h e r  moving sur face debr is  o r  on open

ground, we are  l a r g e l y  ignorant  o f  t h i s  species '  a c t i v i t y .  T h e  impression

we gain f rom our  data i s  t h a t  Gerrhonotus appears t o  have a  broad thermal

range ( rough ly  2 0 - 3 0
°
C )  w h o s e  
m e a n  
v a l u e  
i s  
c o n s i
d e r a b
l y  
l o
w e
r  
t h
a n  
f
o
r

basking species.  I t  appears t o  r a i s e  i t s  body temperature by contact

(thigmothermy) a t  low environmental temperatures, and s imply  moves t o  avoid

warmer microenvironments a t  h igher  temperatures. W h a t  Gerrhonotus does

when avoid ing warmer microenvironments should be inves t ipa ted .

Daily and seasonal a c t i v i t y  pat terns f o r  G. mu l t i ca r ina tus  a re  a l so

poorly understood because o f  i t s  unobservab i l i t y.  O u r  data show G. m u l t i -

carinatus i s  capable o f  year-round a c t i v i t y  a t  Bal lona.  Because over 95%

of our  observations on Gerrhonotus were made by  over turn ing sur face ob jects

(see Methods s e c t i o n ) ,  t h i s  b iases t h e  sampling toward t h i s  a c t i v i t y  seg-

ment. F i g u r e  7  does n o t  show seasonal a c t i v i t y ,  b u t  ins tead seasonal

var iat ion i n  the  u t i l i z a t i o n  o f  sur face ob jec ts .  I t  shows peak use o f

surface ob jects  dur ing  February. A s  noted p rev ious l y,  Gerrhonotus probably
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oppor tun is t i ca l l y  uses these rap id-heat ing  sur face ob jec ts  t o  e levate i t s

body temperature when environmental temperatures a re  coo les t .  A s  ambient

temperatures increase when summer i s  approached, use o f  such objects  both

decreases and s h i f t s  t o  a bimodal use pa t te rn  ( e a r l y  morning and l a t e  a f t e r -

noon). W e  suspect t h a t  a c t i v i t y  under t h i c k  vegetat ion occurs f requen t l y  and

that the  months f o l l o w i n g  February i n t o  e a r l y  summer would show equivalent

a c t i v i t y  l e v e l s ,  i f  t h i s  a c t i v i t y  segment could be adequately sampled.

Matings o f  Gerrhonotus a re  reported f rom March 24 a t  W h i t t i e r  t o  May 5

at Newport (Goldberg 1972). G .  mu l t i ca r ina tus  l a y s  c lu tches o f  f i v e  t c  41

(mean =  13) l e a t h e r y,  immaculate whi te  eggs (burrage 1965).  E g g  s i z e  var ies

from 13 x  8  mm t o  18 x  10 mm ( F i t c h  1935). Shaw  (1943) repor ts  a  pocket

gopher burrow as a nes t  s i t e .  D e p o s i t i o n  dates v a r y  from l a t e  May i n  San

Diego county t o  l a t e  June i n  Los Angeles county (Shaw 1943; A t s a t t  1952).

Our data suggest an incubat ion  per iod o f  10 weeks w i t h  female egg deposi t ion

taking p lace i n  June, s i m i l a r  t o  Goldberg's f i g u r e  o f  11 weeks (Goldberg

1972). B u r r a g e  (1965) g ives  i n  v i t r o  evidence o f  mu l t i p l e  c lu tches.  W e

feel Burrage's ges ta t ion  and incubat ion per iods were shortened by  i n  v i t r o

conditions and t h a t  t h i r d  c lutches i n  a  f i e l d  popula t ion  a re  probably no t

possible, w i t h  second c lu tches being a  r a r e  event .  C l u s t e r i n g  o f  our  growth

data suggest t h a t  a  s i n g l e ,  synchronous c l u t c h  was l a i d  by females dur ing

1980 (F igure 8 ) .  A t  Bal lona,  a  30 mm ind i v i dua l  caught  by a p i t f a l l  t r a p

on August 24,  1980 was r e c e n t l y  hatched, as repor ted body s izes o f  newly

hatched l i z a r d s  va ry  f rom 26 t o  36 mm (mean =  33 mm) ( F i t c h  1935; Shaw,

op. c i t . ;  Burrage 1965). T h i s  agrees w i t h  ha tch l i ng  emergence reported i n

August, September and October by  Goldberg (op .  c o t . ) .

Three s i ze  classes o f  a l l i g a t o r  l i z a r d s  can be d is t ingu ished over  a

year (F igure  8 ) .  Yo u n g  o f  t he  year  and j u v e n i l e  animals i n  t h e i r  f i r s t
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f u l l  yea r  o f  growth ( ca .  30-80 mm snout-vent l eng th ) ,  subadults i n  t h e i r  second

f u l l  yea r  o f  growth ( ca .  80-100 mm snout-vent length)  and adu l ts  ( ove r  100 mm).

During t he  f a l l ,  subadults merge w i t h  adu l ts  and become ind is t i ngu ishab le  from

the l a t t e r .  A t  Bal lona,  marked juven i les  grew r a p i d l y  a f t e r  January 1 ,  1981.

Growth ra tes  var ied  from .06- .26  mm/day (mean .15  mmiday-, n  =  10 ) .  W e  have

but a  s i n g l e  est imate f o r  l a t e  f a l l - e a r l y  w in te r  growth i n  j u v e n i l e s ,  which

was considerably slower ( . 0 3  mmiday). Subadu l t s  grew less  r a p i d l y  than

juveni les a f t e r  January 1 (mean = . 09  mm/day, range .04 - .13  mm/day f o r  n  =  5 ) .

Adults grew even more s low ly  over the  same per iod (mean = . .04  mm/day, range

.00-.07 mm/day f o r  n  =  6 ) .  W e  have no estimates o f  l a t e  f a l l - e a r l y  w in te r

growth f o r  subadults and adu l t s ,  b u t  suspect t he  values would be equal t o  o r

lower than those obtained f o r  j uven i les  over  t he  same per iod .  W e  observed

the f i r s t  recognizably grav id  female on May 4 ,  1981, b u t  most g rav id  females

were observed f rom l a t e  May through e a r l y  June. W e  observed females which

had l a i d  eggs i n  m id - la te  June, which agrees w i t h  prev ious ly  noted l a t e  June

egg deposi t ion dates ( A t a t t  1952). A  95 mm body length  female was ou r  smal lest

reproductive i n d i v i d u a l .  T h i s  i s  s i m i l a r  t o  t he  92 minimum reproduct ive s i ze

noted f o r  females a t  W h i t t i e r  (Goldberg 1972). O u r  data suggest t h a t  l i z a r d s

at ta in ing an average adu l t  s i ze  o f  115 mm must be a t  l e a s t  th ree  years o l d .

Growth ra tes  observed i n  t h i s  a d u l t  s i ze  range suggest i nd i v i dua l s  approach-

ing the  l a r g e s t  s i z e  observed a t  Bal lona may be f i v e  years o l d .  L a i s  (1976)

reported a maximum s ize  o f  175 mm snout-vent length  f o r  G. mu l t i ca r i na tus .

I f  our  growth ra tes  a re  t y p i c a l ,  t h e y  suggest some i nd i v i dua l s  can l i v e  t o

a considerable age. W e  d is t inguished no 'sexual dimorphism i n  s i z e .  W e

could d i s t i ngu ish  males l a r g e r  than 65 mm o f  body length  f rom females where

hemipenal evers ion could be induced. T h e  l a rge r  head breadth i n  males, noted

by Stebbins (1954) ,  i s  s u i t a b l e  f o r  d is t ingu ish ing  t he  sexes above 80 mm body

length.
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The proport ions i n  var ious s i z e  classes captured dur ing  any monthly

interval  a r e  r e l a t i v e l y  constant  (F igure  7 )  u n t i l  J u l y  where the  disappearance

of the  j uven i l e  s i z e  category i s  t h e  r e s u l t  o f  t he  entrance o f  these i n d i v i -

duals i n t o  t he  subadult  s i z e  c lass .  Observed adu l t s  above 110 mm body length

always had broken t a i l s  and a re  t he  on ly  s i ze  group i n  which mu l t i p l e  t a i l

breaks appear. t a i l  breakage decreases i n  a  r egu la r  fash ion t o  50% i n  the

juveni le s i ze  c lass which suggests t h a t  breakage occurs i n  propor t ion  t o  the

length o f  t ime an i nd i v i dua l  spends i n  the  popula t ion.  A l t h o u g h  we be l ieve

that predat ion i s  an impor tant  source o f  m o r t a l i t y,  we cannot unequivocal ly

l ink  t a i l  break frequencies t o  predatory  m o r t a l i t y,  as  i n t e r a c t i o n  between

conspecifics may be responsib le f o r  breakage ( A t s a t t  1952). Females o u t -

number males i n  a r a t i o  o f  1 .4 :1  above t he  65 mm body length  where i n d i v i -

duals could be sexed.

Diet in format ion f rom the  feces o f  two captured l i z a r d s  f rom Bal lona

shows t h e  l ocus t i d  grasshopper and wasps a re  eaten.  Cunningham (1956)

summarizes t he  d i e t  f rom the  contents o f  262 d iges t i ve  t r a c t s ,  76  o f  which

were empty. A r t h r o p o d  food dominated t he  d i e t .  I n  o rde r  o f  importance,

carabid beet les ,  t e t t i g o n i i d  and l o c u s t i d  grasshoppers, lep idopteran l a rvae ,

spiders and ants  were t h e  groups most o f ten  encountered. However,  v e r t e -

brate food was observed i n  21 d i ges t i ve  t r a c t s .  Seventeen o f  these were

l izards inc lud ing  f i v e  instances o f  cannibal ism. T w o  o f  the  l i z a r d  species

reported, Sceloporus occ iden ta l i s  and Uta stansbur iana,  occur  w i th

Gerrhonotus a t  Bal lona.  T h e  remainder o f  ver tebra te  food i tems found by

Cunningham were j u v e n i l e  mammals and b i r d s .  F i t c h  (1935) repor ted preda-

t ion on b i r d ' s  eggs. T h e  r e l a t i v e l y  low temperature to lerance o f  G. m u l t i -

carinatus and i t s  l a r g e  s i z e  were t he  main f a c t o r s  c i t e d  by  Cunningham (1956)

as a l lowing these r e l a t i v e l y  slow-moving l i z a r d s  t o  capture and ea t  s w i f t e r
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l izards .  T h i s  agrees we l l  w i t h  t he  data o f  Harwood (1979) who found G. m u l t i -

carinatus maintained a  h igh d iges t i ve  e f f i c i e n c y  a t  lower  temperatures when

compared t o  basking species.

The on l y  record o f  predat ion on Gerrhonotus a t  Bal lona was t h e  f i n d i n g

of a 75 mm t a i l  f ragment i n  t he  stomach o f  a r o a d - k i l l e d  female kingsnake.

Since i t  appeared recen t l y  swallowed, and s ince  no o the r  l i z a r d  remains were

found i n  t he  snake, i t  was assumed t h i s  represented an unsuccessful a t tempt

at predat ion by  the  snake, where i t  was l e f t  swallowing the  t a i l  f ragment i t

had seized.  O t h e r  suspected predators a t  Bal lona a re  ca t s ,  r a t s ,  opossum,

gopher snakes, which occas ional ly  take l i z a r d  prey as j uven i l es  ( F i t c h  1949),

burrowing owls ,  sparrow hawks, and sh r i kes .

Western Fence L izard  -  Sceloporus occ iden ta l i s

The most common l i z a r d  a t  Bal lona and tnroughout much o f  coastal  C a l i f -

ornia i s  t h e  Western Fence L izard  (Sceloporus o c c i d e n t a l i s ) .  A d u l t s  exceed

60 mm, making t h i s  species in termediate  i n  s i z e  between two o ther  Bal lona

l i zards ,  t h e  Southern A l l i g a t o r  L izard  (Gerrhonotus mu l t i ca r ina tus )  and the

Side-blotched L iza rd  (Uta stansbur iana).  Sce loporus  i s  most o f t en  seen

basking, p a r t i c u l a r l y  dur ing morning hours when they  are almost completely

black i n  c o l o r .  A s  l i z a r d s  become warmed they  l i g h t e n  t o  a  g rey  brown c o l o r ,

often w i t h  a  se r ies  o f  pai red dark  bars down t h e i r  backs. A d u l t  males have

a p a i r  o f  dark ,  me ta l l i c -b l ue  patches on t h e i r  venter  and a  s im i l a r l y - co lo red

throat patch which are  displayed dur ing t e r r i t o r i a l  d i spu tes .  T h e s e  b lue

patches a re  t he  cause o f  t he  co l l oqu ia l  name "b lue  b e l l y " .  Wes te rn  Fence

Lizards a re  found from cent ra l  Washington s t a t e  south through northwestern

Baja C a l i f o r n i a  and from the  P a c i f i c  coast  eas t  through southern Idaho and

western Utah. T h e y  occur f rom sea l eve l  t o  2700 m (Stebbins 1966).
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We found S.  occ iden ta l i s  i n  a l l  areas and a l l  ma jor  vegetat ion o f  types

at Ballona (F igure  9 ;  Tables 1  and 2 ) .  T h e y  are abundant along t he  elevated

d i r t  roads o f  Un i t  1 w i t h  a  p a r t i c u l a r l y  dense populat ion among the  debr is

at the  northern edge nor theast  corner o f  the A g r i c u l t u r a l  Lands b u t  are ra re

in lush  growths o f  pickleweed (Sa l i co rn ia  E l • )  and a re  probably absent from

al l  areas f looded by  sa l twa te r.  S .  occ iden ta l i s  a r e  found throughout Uni ts

2 and 3 ,  b u t  a re  p a r t i c u l a r l y  abundant when associated w i t h  na t i ve  shrubs

such as Laurel-Sumac (Rhus l a u r i n a )  and C a l i f o r n i a  Sage (Ar temis ia  c a l i f o r -

nicum) (Tab le  2 ) .  N o  r e s t r i c t i o n  o f  hab i ta t  se lec t i on  appears f o r  Western

Fence Lizards a t  Bal lona as repor ted f o r  o ther  populat ions o f  fence l i z a r d s

occupying the  same h a b i t a t  w i t h  o the r  i g u a n i d  l i z a r d s  (Ma rce l l i n i  and

Mackey 1970; Rose 1976; and Davis and Verbeek 1972).

Two age groups a re  d is t ingu ishab le  based on snout-vent  length  data f o r

each sex (Figures 10 and 11 ) .  Yo u n g  o f  the  year  appear i n  e a r l y  Ju l y  and

grow s lowly  through January (mean = 0.06 mm/day f o r  n  =  7 ) .  T h e s e  juven i les

almost t r i p l e  t h e i r  growth r a t e  dur ing January through June (mean = .17  mmi

day; n  =  21 ) .  T h i s  group continues rap id  growth u n t i l  a d u l t  s i ze  i s  reached

by e a r l y  June f o r  females and e a r l y  t o  mid-Ju ly  f o r  males. O n c e  a d u l t  s i ze

is reached l i t t l e  o r  no growth occurs (mean =  0.03 mm/day; n  =  25 ) .  T h e s e

data i nd i ca te  t h a t  both sexes requ i re  two years t o  reach sexual m a t u r i t y.

Adult males (mean =  70.2 mm; range 60-82 mm; n  =  113) a r e  l a r g e r  than adu l t

females (mean = 67.6 mm; range 60-79 mm; n  =  87 ) .  T h e  growth pa t te rn  found

Ballona i s  t y p i c a l  o f  S. occ iden ta l i s  i n  o the r  pa r ts  o f  i t s  range ( F i t c h

1940; Davis 1967; Rose 1976). However,  l i z a r d s  a re  l a r g e r  a t  h igher  e l e -

vations (Jameson and A l l i s o n  1976) and females a re  l a r g e r  i n  nor thern

populations ( F i t c h  1978).
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Cloacal temperature o f  42 ac t i ve  S.  occ iden ta l i s  averaged 3 2 . 5
°
C  ( 2 4 . 6 -3 6 . 5
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ranges o f  ac t i ve  and i nac t i ve  l i z a r d s  a t  Bal lona a re  s i m i l a r  t o  those reported

by Brat tst rom (1965) f o r  o ther  Ca l i f o rn ia  S .  occ i den ta l i s .

Western Fence Lizards were seen dur ing a l l  d a y l i g h t  hours a t  Bal lona.

These animals were found under sur face objects  dur ing e a r l y  morning hours o r

on coo l ,  overcast  days. T y p i c a l l y ,  l i z a r d s  basked dur ing  t h e  morning hours,

remained i n  t h e  shade o f  vegetat ion dur ing the  ho t  m i d - d a y  hours, r e tu rn ing

to basking dur ing  evening hours.  T h i s  behavior insures a  r ap id  r i s e  i n  body

temperatures t o  a  constant  l eve l  t h a t  i s  maintained throughout as much o f

the day as poss ib le .

Sceloporus occ iden ta l i s  a re  found throughout t he  year  a t  Bal lona.  L o w e s t

numbers were observed from September through December. D u r i n g  January through

March increasing numbers o f  l i za rds  emerge, most ly  i nd i v i dua l s  found i n a c t i v e

under sur face ob jec ts .  A  sharp increase o f  l i z a r d s  occurs i n  A p r i l  f o l l owed

by dec l in ing  numbers through June (F igure  12 ) .  T h i s  cont ras ts  w i t h  t h e

pattern o f  S. occ iden ta l i s  a t  h igher  e levat ions i n  C a l i f o r n i a  and Nevada which

are i n a c t i v e  dur ing w in te r  months and show constant a d u l t  a c t i v i t y  dur ing

spring, summer and f a l l  (Tanner  and Hopkin 1972; Jameson and A l l i s o n  1976).

Differences e x i s t  i n  seasonal a c t i v i t y  between adu l ts  and j u v e n i l e s ,  and

between males and females. W e  found both adu l ts  and j uven i l es  dur ing  f a l l

and w in te r  months b u t  most observations were o f  j uven i l es .  J u v e n i l e s  were

abundant f rom February through A p r i l  a f t e r  which t h e i r  numbers g radua l l y  de-

creased (F igure  12 ) .  T h i s  decrease i s  due t o  j uven i les  en te r ing  a d u l t  s i z e .

Adults emerge i n  increasing numbers dur ing  A p r i l .  S i n c e  j uven i l es  do n o t

reach a d u l t  s i z e  u n t i l  l a t e r  i n  t he  year,  t h e  A p r i l  inc rease  i n  adu l t s  must

be due t o  adu l t s  t h a t  were l a r g e l y  i n a c t i v e  dur ing t h e  w i n t e r.  A d u l t  males
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appear e a r l i e r  than a d u l t  females (F igu re  12 ) .  T h e s e  i nd i v i dua l s  a re  probably

sett ing up t e r r i t o r i e s  i n  preparat ion f o r  t he  reproduct ive season. T h e s e

patterns a re  s i m i l a r  t o  o the r  populat ions o f  S.  occ i den ta l i s .  J u v e n i l e s  a re

more ac t i ve  than adu l t s  dur ing  w in te r  i n  Monterey and Santa Barbara count ies ,

Cal i fornia (Davis 1967; Davis and Verbeek 1972).  A d u l t  males emerge e a r l i e r

than a d u l t  females i n  h igh  e leva t ion  populat ions i n  Ca l i f o rn i a  and Nevada

(Jameson and A l l i s o n  1976; Tanner and Hopkin 1972).

During t h i s  s t u d y,  several  a d u l t  l i z a r d s  were found dead and several

others were found severe ly  t h i n  and emaciated. M o s t  o f  the  l a t t e r  were found

under sur face ob jects  du r ing  w in te r  months. O n e  emaciated female was d i s -

covered a f t e r  having dropped a  c l u t c h  o f  eggs. T h e s e  data suggest t h a t  adu l ts

mu, m a y  susta in  heavy m o r t a l i t y.

We observed t h e  f i r s t  v i s i b l y  g rav id  female on May 5 ,  1981. B y  May 16,

most adu l t  females were g rav id .  T h e  smal lest  o f  these was 60 mm snout-vent

length. W e  observed t h e  f i r s t  female t o  have deposited eggs on May 16, 1981.Rim

We observed grav id  females throughout J u l y.  However,  t h e  percentage o f  grav id

am f e m a l e s  decl ined i n  J u l y.  T h e  appearance o f  ov iducta l  eggs dur ing  e a r l y  May

in l i z a r d s  a t  Ballona i s  s i m i l a r  t o  t he  e a r l i e s t  date reported f o r  l i z a r d s  i n

other lowland areas o f  Los Angeles county dur ing  a wet  year  (Goldberg 1975).

In d rye r  years oviductal  eggs appeared by  e a r l y  A p r i l  (Goldberg op.  c i t . ) .mu

The th ree  month per iod (May t o  August) over  which females may be grav id  i s

s imi la r  t o  t h a t  reported by  Goldberg (1973) as  i s  t h e  s i z e  a t  f i r s t  repro-

duction. W e  found no l a y i n g  s i t e s  and d i d  n o t  at tempt t o  determine c l u t ch

size. W e  a lso do no t  have s u f f i c i e n t  recaptures t o  determine number and

time between c lu tches.  S t e b b i n s  (1954) descr ibed nests as  being dug bymo
females i n  loose damp, we l l -aera ted  s o i l .  S i n c e  populat ions f rom nearby

areas o f  Los Angeles county l a y  mu l t i p l e  c lu tches ( 1 - 3  c lu tches / y e a r )  o f

Po
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from th ree  t o  11 eggs (Goldberg 1973; 1974),  i t  i s  l i k e l y  t h a t  S. occ iden ta l i s

at Ballona have a s i m i l a r  pa t t e rn .  T h e  v a r i a b i l i t y  o f  snout-vent l eng th  o f

juveniles captured f rom September through December ind ica tes  m u l t i p l e  c lutches

at Bal lona.

We observed young o f  the  year  on J u l y  3 ,  1981. T h e  smal les t  o f  these

measured 25 mm snout-vent l eng th .  S i n c e  the  e a r l i e s t  known deposi t ion o f

eggs was i n  mid-May, a  maximum incubat ion t ime a t  Bal lona i s  approximately

six weeks. T h i s  i s  much sho r te r  than t h e  13 weeks repor ted by  Goldberg (1975)

due t o  e a r l i e r  t ime o f  deposi t ion ( e a r l y  A p r i l )  and l a t e r  f i r s t  emergence o f

hatchlings (m id -Ju l y ) .  T h i s  may be an e f f e c t  o f  drought condi t ions  dur ing

most o f  Goldberg's s tudy.  A n  incubat ion t ime s i m i l a r  t o  t h a t  a t  Bal lona was

found by  Goldberg (1974) f o r  S.  occ iden ta l i s  a t  h igher  e leva t ions .  H a t c h l i n g

size a t  Bal lona i s  s i m i l a r  t o  o ther  populat ions f rom a v a r i e t y  o f  hab i ta ts

and e levat ions (Davis  1967; Goldberg 1973; Tanner and Hopkin 1972).

Scats o f  Western Fence L izards a t  Bal lona ind ica tes  t h a t  beet les

(carabids and cocc ine l ids )  and orthopterans ( a c r i d i d s  and g r y l l i d s )  a r e

common food i tems .  T h e s e  groups, a long w i t h  an ts ,  have been reported as major

diet  i tems i n  o the r  populat ions (Davis  1967; Tanner and Hopkin 1972). W e

observed two cases o f  predat ion on S.  occ i den ta l i s :  A  j u v e n i l e  female was

eaten by  a j u v e n i l e  kingsnake (see Lampropelt is account) and t he  remains o f

an a d u l t  female was impaled on a  thorny  bush, presumably by  a Loggerhead

Shrike. Sou the rn  A l l i g a t o r  l i z a r d s ,  and j u v e n i l e  gopher snakes, bo th  o f

which occur -a t  Bal lona,  a r e  known t o  feed on S.  occ iden ta l i s  (Cunningham 1956;

Fitch 1949). O t h e r  suspected predators inc lude  dogs, c a t s ,  r a t s ,  opossum,

American k e s t r e l s ,  w h i t e - t a i l e d  k i t e s ,  burrowing owls ,  eg re ts  and herons.



a l luv ia l  f a n  i n  Un i t  2 ,  t h e  l a r g e  a l l u v i a l  f a n  along t he  b l u f f ,  and t h e  sandy

ins a r e a  a t  t he  extreme eas t  corner  end o f  the A g r i c u l t u r a l  Lands. I n  southern

populations, Side-blotched l i z a r d s  a re  t y p i c a l l y  sand-dwellers ( T i n k l e  1967),

•  b u t  northern populat ions a re  p r i m a r i l y  rock-dwel lers  (Nussbaum and D i l l e r

1976).

One age group occurs a t  Bal lona (F igure  13 ) .  I t  appears t h a t  the

n = 5 )  and reach ma tu r i t y  by e a r l y  March. A s  a d u l t s ,  growth slows o r  stops

(0.00-0.02 mm/day f o r  two a d u l t  females) .  A  few adu l ts  may l i v e  t o  reproduce

a second season. T h i s  agrees w i t h  the  pa t te rn  o f  growth and l ongev i t y

reported f o r  U. stansburiana f o r  Texas ( T i n k l e  1967) and Nevada (Turner

Side-blotched L izard  -  Uta stansburiana

The Side-blotched L iza rd  (Uta  stansburiana) i s  t he  smal les t  l i z a r d  found

at Bal lona,  w i t h  adu l ts  exceeding 48 mm snout-vent  l eng th .  A s  i n  S.  occ iden ta l i s ,

the body o f  both sexes i s  greyish-brown w i th  pa i red  dark  brown blotched down

the middle o f  the  back. M a l e s  possess a  dark  ink -co lo red  b lo t ch  on each s ide

near the  a x i l l a e  which i s  d isplayed dur ing t e r r i t o r i a l  d i spu tes .  Females may

or may no t  possess f a i n t  a x i l l a r y  b lotches.  T h e  scales o f  t he  Side-blotched

l izard  are  smal ler  and l e s s  heav i l y  keeled than those o f  S.  occ iden ta l i s ,

giving a  smoother appearance. U .  stansburiana occurs f rom south-centra l

Washington; eastern Oregon and southwestern Idaho south through Baja C a l i f -

ornia and northern Mexico, t o  western Colorado and through New Mexico t o

western Texas, f rom sea l e v e l  t o  2700 m (Stebbins 1966).

Side-blotched l i z a r d s  a re

(Figure 4 ) ,  common on t h e  dune

species i s  annual,  i n d i v i d u a l s

of  a year.  Yo u n g  f i r s t  appear

mid-September. T h e y  grow a t  a

found exc lus i ve l y  on sandy areas a t  Bal lona

in Un i t  1 ;  and occas iona l ly  a t  the  sandy,

are born,  grow, reproduce and d i e  i n  t he  span

in e a r l y  J u l y  and cont inue hatching through

mean r a t e  o f  0.09 mm/day (0.08-0.10 mm/day;
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et a l .  1970).  N o r t h e r n  and h igher  e levat ion  populat ions l i v e  longer  (Nussbaum

and D i l l e r  1976; T i n k l e  1967; Tanner 1972). M a l e s  average 50.5 mm snout-vent

(41.0-57.5; n  =  15) and females average 46.7 mm (43.0-52.5 ;  n  =  15)  a t  Bal lona.

This s i z e  dimorphism i s  t y p i c a l  f o r  Side-blotched l i z a r d s ,  which i s  more pro-

nounced i n  southern populat ions than northern ones (Parker  and Pianka 1975).

Cloacal temperatures f rom s i x  a c t i v e  l i z a r d s  averaged 3 2 . 2
°
C  ( 2 9 . 8 - 3 4 . 6 ) ,while e i gh t  i n a c t i v e  l i z a r d s  averaged 21.2oC (16 .0 -27 .8) .  T h e  few basking

l izards seen ind ica tes  t h a t  t h i s  species may no t  emerge f rom re t rea t s  u n t i l

preferred temperatures a re  reached. T h e  range o f  temperatures when i n a c t i v e

is s i m i l a r  t o  t h a t  reported by  Brat tstrom (1965).  O u r  mean ac t i ve  temperatures

is lower than t h a t  reported by  Brat tst rom (1965) and Ti n k l e  (1967) .

We found Side-blotched L izards throughout a l l  d a y l i g h t  hours when sunny.

Ac t i v i t y  was o f t e n  r e s t r i c t e d  t o  areas o f  t h i c k  vegetat ion so pat te rns  o f

dai ly  a c t i v i t y  were d i f f i c u l t  t o  d iscern  s ince capture was d i f f i c u l t .  W e

encountered many ind i v idua ls  under surface objects  bo th  on c loudy o r  co ld

days and dur ing h o t ,  c loudless days. T h e s e  re t rea t s  appeared t o  be used t o

escape both except iona l ly  co ld  and warm environmental temperatures. I n  Texas

and Nevada, Side-blotched L izards t y p i c a l l y  show a bimodal a c t i v i t y  pa t te rn

with most a c t i v i t y  occurr ing i n  morning and evening hours ( I r w i n  1965; Tanner

1972). I t  i s  l i k e l y  t h a t  dur ing warm summer months Side-blotched l i z a r d s  a t

Ballona have a s i M i l a r  pa t te rn .

Side-blotched l i z a r d s  were found dur ing a l l  months o f  the  year  a t

Ballona, b u t  numbers were lowest  September through January w i th  increas ing

numbers from February through June (F igure  14) .  S i m i l a r  seasonal a c t i v i t y

was reported f o r  l i z a r d s  f rom Texas and New Mexico ( T i n k l e  1967; Alexander

and Whit ford (1968) .  I n  Oregon, l i z a r d  a c t i v i t y  ceases dur ing  w in te r

(Rickard 1967; Nussbaum and D i l l e r  1976).
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During f a l l  and w in te r  months t h e  popula t ion,  we observed j u v e n i l e  and

small a d u l t  l i z a r d s  (F igu re  14 ) ,  w i t h  approximately equal numbers o f  males

and females encountered. D u r i n g  February, t h e  populat ion consisted o f  approxi-

mately equal numbers o f  adu l ts  and l a r g e  j uven i l es  approaching a d u l t  s i z e .

During t he  r e s t  o f  t he  peak populat ion months (March through June) t h e  popu-

la t ion  consisted p r i m a r i l y  o f  adu l ts  (F igu re  14 ) .  M a l e s  predominated f rom

February through A p r i l ,  whereas we found females more common f rom May through

June. M a l e s  emerge e a r l y  and s e t  up t e r r i t o r i e s  before  t he  females appear,

s imi lar  t o  the  pa t te rn  repor ted by  Spoeker (1967) f o r  l i z a r d s  i n  the  Mojave

desert.

We f i r s t  observed g rav id  females on A p r i l  2 0 ,  1981. B y  e a r l y  May, nea r l y

a l l  a d u l t  females captured were g rav id .  T h e y  had b r i g h t  orange t o  ye l low

patches on t h e i r  t h roa ts  and occas iona l ly  i n  t h e  a x i l l a r y  reg ion .  W e

observed f i r s t  female t h a t  appeared t o  have deposited eggs on June 1 ,  1981.

Gravid females were captured throughout t he  month o f  June, b u t  none were

captured dur ing J u l y.  T h e  smal les t  female known t o  be g rav id  had 47 mm snout-

vent l eng th .  T i n k l e  (1967) repor ted an e a r l i e r  appearance o f  oviductal eggs

in Texas Side-blotched l i z a r d s  ( e a r l y  A p r i l ) .  S i n c e  T i n k l e ' s  data a re  f rom

sacr i f iced animals and ours  f rom l i v e  animals i n  t h e  f i e l d ,  i t  i s  l i k e l y

that we d i d  no t  recognize oviductal  eggs u n t i l  a  much l a t e r  stage o f  develop-

ment. E g g  deposi t ion occured i n  m id - t o - l a te  A p r i l  i n  Nevada (Turner  e t  a l .

1970), a  month and a  h a l f  e a r l i e r  than a t  Ba l lona.  C l u t c h  s izes  were no t

determined a t  Bal lona.  Mean  c l u t c h  s izes  f rom a v a r i e t y  o f  l o c a l i t i e s

range from th ree  t o  s i x  eggs (Parker  and Pianka 1975).  U .  stansburiana f rom

southern Ca l i f o rn i a  t y p i c a l l y  have th ree  eggs p e r  c l u t c h  (Goldberg 1977).

In a l l  populat ions c l u t c h  s i z e  increases w i t h  increase o f  female body s i ze

and decreases w i t h  t ime  o f  year.  S i d e - b l o t c h e d  l i z a r d s  can l a y  up t o  f i v e
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clutches pe r  year  (Turner  e t  a l .  1970) ,  b u t  t y p i c a l l y  l a y  th ree  per  year i n

Southern Ca l i f o rn i a  (Goldberg 1977). S i n c e  hatch l ing  s ized l i z a r d s  appeared

over a long  per iod  o f  t ime (F igure  13 ) ,  m u l t i p l e  c lutches a re  probably l a i d

at Bal lona.  T h e  minimum a d u l t  female s i z e  found i n  t h i s  s tudy  i s  l a r g e r  than

any o ther  s tudy.  S i n c e  our  capture r a t e  f o r  Side-blotched l i z a r d s  was l ow,

th is  appears t o  be due t o  sampling e r r o r .  T y p i c a l l y ,  female Side-blotched

l izards become reproduct ive a t  about 40 mm snout-vent leng th  i n  southern

populations (Parker  and Pianka 1975; Spoeker 1967; T i n k l e  1967; Turner  e t

a l .  1970).

We f i r s t  captured recen t l y  hatched j uven i l es  on J u l y  3 ,  1981. T h e  smal lest

of these was 23 mm. L i z a r d s  captured i n  i n s e c t  p i t f a l l  t r a p s  i n d i c a t e  hatch-

l ings appear as l a t e  as mid-September. S i n c e  the  e a r l i e s t  deposi t ion date was

early June, t h e  minimum incubat ion a t  Bal lona i s  approximately f o u r  weeks, l ess

than h a l f  as long  as t he  incubat ion  t ime o f  o ther  populat ions o f  U. stansburiana

(Tinkle 1967; Goldberg 1977). T h e  f i r s t  observat ion o f  young o f  the  year  i s

s imi lar  t o  t h a t  reported f o r  Mojave (Spoeker 1967), and mountain populat ions

in southern C a l i f o r n i a  (Goldberg 1977). L a t e r  appearance o f  hatchl ings

occurred i n  Ar izona (Parker  1974), Texas ( T i n k l e  1967), Nevada (Tanner 1972),

Colorado ( T i n k l e  1967) and Oregon (Nussbaum and D i l l e r  1976).  I n  genera l ,

hatchlings appear l a t e r  i n  nor thern populat ions and a t  h igher  e leva t ions .

Size a t  hatching i n  t h i s  s tudy  was s i m i l a r  t o  t h a t  o f  o ther  populat ions

(Goldberg 1977; Nussbaum and D i l l e r  1976; Spoeker 1967; Tanner 1972; T i n k l e

1967).

We have no data on feeding o f  Side-blotched l i z a r d s  a t  Bal lona.  I n

other s tud ies ,  t h e y  were observed t o  feed on bee t les ,  t e r m i t e s ,  a n t s ,  and

grasshoppers (Parker  and Pianka 1975).  I t  i s  l i k e l y  t h a t  Bal lona l i z a r d s

feed on s i m i l a r  groups. N o  cases o f  predat ion on U. stansburiana were
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observed. J u v e n i l e  gopher snakes and common kingsnakes a re  known t o  feed on

these l i z a r d s  ( F i t c h  1949).  O t h e r  suspected predators a t  Ba lboa  a re  dogs,

cats, r a t s ,  opossum, American k e s t r e l s ,  w h i t e - t a i l e d  k i t e s ,  burrowing owls,

and loggerhead sh r i kes .

Common Kingsnake -  Lampropelt is getu lus

H-31

The kingsnake i s  one o f  two snake species known t o  occur a t  Bal lona.

This snake i s  a  t e r r e s t r i a l ,  non-venomous c o n s t r i c t o r  w i t h  a c o l o r  pa t te rn

of a l t e rna t ing  l i g h t  and dark r i n g s .  A d u l t s  a re  under one meter i n  body

length. T h i s  species i s  found across t h e  cont inenta l  Uni ted States nor th  t o

southwestern Oregon and south t o  t h e  s ta tes  o f  Zacatecas and San Lu is  Po tos i ,

Mexico (Blaney 1977). I t  f requents a  g rea t  v a r i e t y  o f  lowland communities

(Stebbins 1966).  S e v e r a l  authors  ( F i t c h  1949; Hayes and C l i f f  1981) have

commented on i t s  tendency t o  aggregate around areas o f  pers is ten t  moisture.

At Bal lona,  kingsnakes occur  over  most areas above the  t i d a l  f l u x  (F igure  15 ) .

Four ac t i ve  kingsnakes we measured had a  mean body temperature o f  2 8 . 6
°
C(range 2 8 - 2 9 . 5

°
) .  T h i s  
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e  
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Brattstrom (1965) f o r  17 kingsnakes. W e  observed a  s i n g l e  i n a c t i v e  j uven i l e

at 09:50 hours on February 6 ,  1981 under a wooden pa la te ,  presumably p r i o r

to warming t o  i t s  p re fe r red  temperature, w i t h  a  body temperature o f  1 7
°
C ,nearly i den t i ca l  t o  adjacent  a i r  and subst ra te  temperatures o f  17 and 17 .6 ,

respect ive ly.  B r a t t s t r o m  a lso  repor ts  t h e  temperature o f  a s i n g l e  i nd i v idua l

emerging from a ho le  as 1 5 . 1
°
C ,  w i t h  a i r  
a n d  
s o i l  
t e m p e r a t
u r e s  
o f  
1 4 .
8  
a n
d

15.2, r espec t i ve l y.

The 18 records o f  kingsnakes a t  Bal lona suggest j uven i l es  emerge f i r s t

fol lowing w in te r  h ibe rna t ion ,  fo l lowed by  adu l ts  (Figures16 and 17 ) .  T h e r e

appear t o  be roughly  f o u r  months o f  i n a c t i v i t y  (October t o  January) a t
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Ballona i n  con t ras t  t o  f i v e  months reported by  F i t ch  (1949) i n  Madera county,

Cal i forn ia .  Snakes  observed i n  February through A p r i l  were found under sur face

objects w i t h  rap id-heat ing c a p a b i l i t i e s  (p ieces o f  t i n ,  boards,  e t c . ) .  P e a k

surface a c t i v i t y  was recorded i n  May (F igure 16 ) ,  when snakes were f requen t l y

observed on open t e r r a i n .  Summer months b r i ng  a  dec l ine  i n  daytime a c t i v i t y ,

presumably because h igher  temperatures f o r c e  the  snakes t o  s h i f t  t o  crepuscular

and nocturnal a c t i v i t y  when temperatures a re  more equ i tab le .  A  s i m i l a r  s h i f t

to nocturnal a c t i v i t y  was a l so  suggested by  F i t ch  (1949) i n  cen t ra l  C a l i f o r n i a .

Lampropeltis qetu lus i s  an egg- laying snake (Stebbins 1966).  Reproduc-

t i ve  in format ion on t h i s  species i s  sparse. C l u t c h  s i z e  var ies  f rom 3  t o  10

(mean = 6 )  (Wr igh t  and Wright  1957). E g g  deposi t ion s i t e s  have no t  been

described, b u t  probably requ i re  loose,  wel l -dra ined s o i l  l i k e  t h a t  found i n

rodent burrow systems. K l a u b e r  (1931) recorded egg depos i t ion  dates i n

cap t i v i t y  f o r  two females caught i n  t he  w i l d  as J u l y  19 and 30 i n  San Diego

county. K l a u b e r  (1939) repor ted an incubat ion t ime per iod  f o r  snakes kep t

in c a p t i v i t y  o f  71 t o  86 days, average o f  j u s t  under 11 weeks. T h e  J u l y  egg

deposition dates o f  Klauber and t he  June t o  August dates o f  Wright and Wright

(1957), when coupled w i t h  Klauber 's  incubat ion t imes would produce young

hatching i n  September, October and November. A t  Bal lona recent ly-hatched

indiv iduals appeared i n  September.

The skeleton o f  a young j u v e n i l e  Lampropeltis measured a t  260 mm i n

body length  was found a t  Ballona on September 15,  1980. K l a u b e r ' s  minimum

juveni le  s izes were 205 and 210 mm t o t a l  l e n g t h .  I t  i s  l i k e l y  t h a t  hatch-

l ing  i nd i v i dua l s  a re  s l i g h t l y  over 200 mm i n  t o t a l  l e n g t h  (over  170 mm snout-

vent l eng th ) .  T h e  on ly  add i t iona l  reproduct ive  data f rom Bal lona i s  a  703 mm

road-k i l led female found June 15,  1981 t h a t  contained ovar ian eggs, t h e

largest o f  which was 9  x  5  nun. T h e s e  eggs were c l e a r l y  undeveloped, b u t  i t

appeared y o l k  deposi t ion was t ak i ng  p lace.  T h i s  s i z e  i s  c l ose  t o  t h e  minimum

we suspect required for reproduction.

deb
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L i t t l e  i s  known o f  growth i n  Lampropel t is .  T h r e e  age groups can be

distinguished a t  Bal lona (F igu re  17 ) :  y o u n g  o f  the  year  and f i r s t - y e a r

juveniles (250-500 mm snout-vent  l eng th ) ,  a  middle s i z e  c lass o f  second-year

juveni les (501-800 mm) and adul ts(801 mm and l a r g e r ) .  O u r  impression i s  t h a t

juveni le Lampropeltis a t t a i n  body lengths o f  above 500 mm a t  t he  end o f  t h e i r

f i r s t  year,  and around 800 mm by  the  end o f  t h e i r  second. F i t c h  (1949) r e -

ported s low growth (est imated a t  0 .0-0 .1  mm/day from F i t c h ' s  t a b l e )  i n  f i v e

adult kingsnakes. H i s  data app l ied  t o  adu l t s  we l l  o v e r  800 mm. F i t c h  has

four recaptures o f  i nd i v i dua l s  a l ready  a t  t h i s  s i z e  when i n i t i a l l y  marked

with s i x -yea r  recapture i n t e r v a l s .  T h i s  would g i v e  a  minimum age o f  n ine

years f o r  these snakes. T h e  l a r g e s t  i nd i v i dua l  recorded a t  Bal lona was a

1020 mm male, smal le r  than t h e  l a r g e s t  i nd i v i dua l  recorded by  F i t ch  (1949) ,

also a male a t  1160 mm. S i z e  a t  f i r s t  reproduct ion i s  unknown. S e x u a l

dimorphism favors males (Klauber  1943).

Of 18 kingsnakes observed a t  Ba l lona,  f i v e  (27%) were j uven i l es  l e s s

than 500 mm long .  T h i s  i s  h igher  than t h e  14% ( s i x  o f  43) repor ted by  F i t ch

(1949) i n  Madera county,  C a l i f o r n i a .  O u r  impression i s  t h a t  young kingsnakes

have a h igher  surv ivorsh ip  than young gopher snakes. Observed m o r t a l i t y

was one o f  f i v e  (20%) i n  kingsnakes versus two o f  th ree  (67%) i n  gopher

snakes. F i t c h  gained t h e  same impression f rom h i s  da ta ,  b u t  could n o t

substantiate i t  conc lus i ve l y.  T h e  s i z e  d i s t r i b u t i o n  o f  kingsnakes suggests

that essen t i a l l y  a l l  s i z e  groups a re  equa l l y  observable (F igure  18) .  I t

suggests equal representa t ion  i f  our  sample has equal p ropor t ions  o f  s i ze

groups t o  t h a t  found i n  t he  t o t a l  popu la t ion .  F i t c h ' s  recapture da ta ,

noted i n  t h e  discussion o f  growth, a l s o  suggest t h a t  adu l t s  have a h igh

suvivorship and considerable l o n g e v i t y.  -Sources o f  m o r t a l i t y  are road

casualties ( n  =  3 )  and unknown causes ( n  2 ) .  T h e  two snakes l i s t e d  under
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unknown causes inc luded a  610 mm female whose dehydrated carcass was observed

near a t i d a l  poo l  f r i n g e d  by  pickleweed and t h e  small  j u v e n i l e  mentioned

under t h e  discussion o f  hatch l ing  s i zes .  B o t h  snakes were f a l l  c a s u a l i t i e s

when f resh  water i s  scarce.  T h e  sex r a t i o  o f  observed snakes was essen t i a l l y

1:1, o f  15 i nd i v i dua l s  t h a t  could be sexed, 8  were males. A comparison o f  our

data w i t h  F i t c h ' s  suggests t h a t  t he  dens i t y  o f  kingsnakes a t  Bal lona i s  h igher

than i n  Madera county,  b u t  no good dens i t y  estimates f o r  L .  ge tu lus  e x i s t .

Three records o f  food i tems f o r  Lampropeltis e x i s t  f o r  Bal lona.  A  42 mm

long female Sceloporus occ iden ta l i s  was palped f rom a 311 mm long j u v e n i l e

Lampropeltis on February 19,  1981. O n  t h e  n i g h t  o f  June 15,  two r o a d - k i l l e d

kingsnakes were found. O n e ,  a  female,  contained a Gerrhonotus t a i l  f ragment

(see Gerrhonotus account) and t h e  o t h e r,  a  1020 mm male, contained t h e  remains

of an un iden t i f i ed  rodent .  D i e t  i tems agree w i th  t h e  combined data o f

Klauber (1931) ,  F i t c h  (1949) ,  and Cunningham (1959a) who repor ted 31 food

items eaten i n  a  minimum o f  16 predatory episodes. R e p t i l e s  were t he  food

items i n  63% (10 o f  16) o f  the  episodes, b i r d s  o r  t h e i r  eggs i n  25% ( 4 ) ,  and

mammals i n  t h e  remaining 12% ( 2 ) .  M u l t i p l e  food i tems i n  a s i n g l e  predatory

episode are t he  r e s u l t  o f  j uven i l es  o r  eggs being taken f rom nests .  F i t c h

(1949) notes t h a t  a s i g n i f i c a n t  propor t ion  o f  the d i e t  may be obtained by

nest robbing.  When compared t o  o the r  snake species ( F i t c h  and Sh i re r  1970),

Lampropeltis getu lus  i s  a  r e l a t i v e l y  mobile predator.  F i t c h  (1949) r e -

ported moves o f  ten  kingsnakes vary ing  from 45 t o  553 in (mean = 260 m) over

intervals f rom f o u r  days t o  over  s i x  years .  M o b i l i t y  may be a necess i ty  i n

a forag ing predatory mode where nest  robbing occurs f r e q u e n t l y.  However,

Fitch emphasizes t h a t  h i s  data suggest permanent residence areas a  few hundred

meters a t  most i n  longest  d iameter.
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Gopher Snake -  P i tuoph is  melanoleucus
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Two records o f  snake predat ion e x i s t  f o r  Ba l lona.  O n  December 22 ,  1980

at 11:20,  a  burrowing owl was f lushed f rom vegetat ion on U n i t  3  car ry ing  what

appeared t o  be a snake. O n  February 6 ,  1980, a  w h i t e - t a i l e d  k i t e  (Elanus

leucurus) o r  marsh hawk (C i rcus  cyaneus) was observed ca r r y i ng  a snake a t  t he

west end o f  Un i t  3 .  N e i t h e r  snake was p o s i t i v e l y  i d e n t i f i e d ,  b u t  e i t h e r  o f

the two Ba lboa  snake species were t he  poss ib le  food i tem f o r  these predators.

All t h r e e  species mentioned a re  capable o f  captur ing kingsnakes, p a r t i c u l a r l y

younger i nd i v i dua l s .  F i t c h  (1949) repor t s  r e d - t a i l e d  hawks, g rea t  horned

owls, and coyotes as  kingsnake predators.  O f  these,  o n l y  the  f i r s t  occurs

at Bal lona (C .  Dock, pe rs .  comm.). F i t c h  emphasized t h e  low frequency o f

kingsnakes (14  occurrences) i n  t he  ve ry  la rge  number o f  d i e t  remains (7002

pel lets and sca ts )  examined over  f i v e  years f o r  t he  above th ree  predators.

He suggested predat ion on kingsnakes was i n f requen t .  T h e s e  data agree we l l

with the  previous suggestions on l ongev i t y.  O t h e r  suspected po ten t i a l

predators a t  Bal lona i nc lude  ca t s ,  dogs,  opossum, sparrow hawks and man.

The gopher snake i s  t h e  l a r g e r  o f  the  two snake species known t o  occur

at B a l b o a .  A d u l t s  average somewhat over one meter i n  body leng th .  S i m i l a r

to t h e  kingsnake, t h e y  are  s l i g h t l y  s tou te r  i n  b u i l d ,  t e r r e s t r i a l ,  non-

venomous and powerful c o n s t r i c t o r s .  Gopher  snakes have regular ly-spaced

brown blotches on a  t a n  t o  ochre ground c o l o r .  T h i s  species ranges across

the cont inenta l  Un i ted  States no r th  t o  southern A lber ta  and Saskatchewan,

Canada and south t o  cen t ra l  Mexico (Klauber 1947).  T h e y  f requent  a  v a r i e t y

of hab i ta ts  bu t  a re  espec ia l l y  abundant i n  grassland and open brushland

(Stebbins 1966).  F r e q u e n t l y  t he  most abundant t e r r e s t r i a l  snake i n  many

lowland communities (Klauber  1939; S u l l i v a n  1981),  t h e y  are the  more numerous



snake species a t  Bal lona.  Gopher  snakes can be found over  a l l  areas above

the t i d a l  f l u x  (F igure  15 ) .

Our data f o r  t en  ac t i ve  gopher snakes show a mean body temperature o f
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28.5oC (range 22.6oC-32.2oC), s i m i l a r  t o  Bra t ts t rom's  (1965) mean f o r  17 ac t i ve

gopher snakes o f  26.7 (range 16.4-34.6) .  O u r  range o f  body temperatures o f

active snakes a l so  agrees we l l  w i t h  Brat ts t rom's  thermal g rad ien t  data where

snakes, g iven a  range o f  temperatures f rom 15 t o  4 5
°
C ,  w e r e  m o s t  
o f t e n  f o u n d
in the  22 t o  31oC range.

Daily and seasonal a c t i v i t y  pat terns f o r  adu l ts  agree wel l  w i t h  t he

thermal d a t a .  T h e  pa t te rn  i s  s i m i l a r  t o  t h a t  observed f o r  kingsnakes w i t h

peak sur face a c t i v i t y  i n  May (F igure 16) .  T h i s  agrees we l l  w i t h  Klauber 's

(1931) seasonal da ta  f o r  San Diego county.  However,gopher snakes appear t o

use rap id ly -heat ing  sur face objects  l ess  than kingsnakes, and they  are

d iu rna l l y  ac t i ve  through J u l y,  wh i l e  kingsnakes have undergone a s h i f t  t o

more nocturnal a c t i v i t y  i n  June. A l t h o u g h  s t i l l  d i u r n a l  i n  June and J u l y,

snakes s h i f t  t o  a c t i v i t y  t imes e a r l i e r  i n  the  day,  when temperatures a re  more

equitable.

Pituophis melanoleucus i s  an egg- laying species t h a t  produces c lu tches

of  three t o  18 eggs (mean = 8 )  (Klauber 1947). W e  observed g rav id  females

in June a t  Ba l lona.  T h i s  agrees w i t h  Klauber 's  (1947) June and J u l y  egg

deposition d a t e s :  Egg- lay ing  s i t e s  have no t  been described b u t  a re  expected

to be s i m i l a r  t o  those postulated f o r  kingsnakes (see Lampropelt is account) .

Klauber repor ts  an incubat ion per iod i n  c a p t i v i t y  vary ing from 64 t o  71 days

(mean = 66.5 days) and a ha tch l ing  s i z e  o f  380 mm snout-vent  l eng th .  A t

Ballona, we observed a  370 mm road -k i l l ed  j u v e n i l e  on September 29 ,  1980.

Given a J u l y  egg deposi t ion da te ,  t h i s  agrees we l l  w i t h  Klauber 's  est imates

of incubat ion t ime and ha tch l ing  s i z e .
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We can d i s t i ngu i sh  two s i z e  categor ies i n  gopher snakes a t  Bal lona

(Figure 19) .  F i r s t - y e a r  j uven i l es  (350-750 mm) and adu l t s  (1000 mm and up) .

We recorded no i n d i v i d u a l s  i n  t h e  750 t o  1000 mm s i z e  i n t e r v a l ,  which probably

represents second-year j uven i l es  (F igure  20) .  F i t c h  (1949) recorded on ly  7%

(19 o f  257) i n d i v i d u a l s  i n  t h e  600 t o  900 mm s i z e  i n t e r v a l ,  which he termed

second year  snakes. F r o m  the  d i f f e r e n t i a l  numbers observed i n  o the r  s i z e

categories, F i t c h  suggested a  h igh  m o r t a l i t y  (ove r  80%) o f  j uven i les  before

the i r  f i r s t  h ibernat ion  as t h e  reason a  low frequency o f  t he  second year  c lass

is observed. W e  estimated growth ra tes  f rom F i t c h ' s  s i z e  data f o r  a l l  s i z e

categories. G r o w t h  f o r  j uven i l es  and young o f  t h e  year  ranges f rom .31  mm/day

to 1 .99  mm/day (mean = . 9 6  mm/day; n  = 4 ) .  G r o w t h  dur ing h ibernat ion  was

estimated f rom a  s i n g l e  i nd i v i dua l  a t  l ess  than .005 mm/day. T h e r e  are  no
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estimates o f  growth dur ing  h ibernat ion  f o r  the  o t h e r  s i ze  c lasses,  b u t  they  are

in p r o b a b l y  equal ly  low.  F o r  t he  second year  c l a s s ,  growth ranges f rom .51 mm/day

to .97  mm/day; n  = 2 ) .  E s t i m a t e s  f o r  a d u l t  growth are  on l y  f o r  the  a d u l t  males

that made the l a r g e s t  growth increases.  E s t i m a t e s  range f rom ,04  mm/day t o

.13 mm/day (mean = . 11  mm/day). I f  growth i s  s i m i l a r  a t  Bal lona,  and t he

shorter w in te r  per iod should a l l o w  more t ime f o r  growth,  i t  suggests snakes a t

Ballona a t t a i n  t h e  a d u l t  s i z e  range o f  1000 mm midway through t h e i r  second

year o f  growth, T h e  l a r g e s t  snake recorded a t  Bal lona was a  1585 mm male,

considerably smal ler  than t h e  snake i n  excess o f  1800 mm recorded by F i t c h

(1949). F i t c h  recorded two snakes recaptured a f t e r  s i x  year  i n t e r v a l s  which

were already a d u l t  s i z e ,  which suggests these two snakes were a t  minimum e igh t

years o l d  when recaptured.  K l a u b e r  (1943) records sexual dimorphism i n  s i ze

in f avo r  o f  males.

As prev ious ly  noted,  we ga in  t h e  i m p
r e
s s i o n ,  c o n c u r r i n g  
w i t h  
F i t c h  
( 1 9 4 9 ) ,

that j u v e n i l e  m o r t a l i t y  i s  h i gh  (see Lampropelt is account) .  A t  Ba l lona,  most

(86% -  18 o f  21) gopher snakes were adu l t s .  F i t c h  (1949) be l ieved t h a t  a d u l t

mor ta l i t y  was l ess  than t h e  m o r t a l i t y  o f  j u v e n i l e  conspec i f ics .  S e x  r a t i o s

of observed snakes were n o t  d i f f e r e n t  f rom 1 : 1 ;  o f  21 snakes 11 were males.
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Two records o f  predat ion b y
.
P i t u o p h i s  
e x i s t  
f o r  
B a l l o n a
.  
T h e  
3 7
0  
m
m

juveni le mentioned under t he  discussion o f  hatch l ing s i z e ,  a  female,  contained

an un iden t i f i ed  mouse i n  i t s  stomach. A  560 mm j u v e n i l e  female was found

basking on June 12,  1981 w i t h  a  r e c e n t l y  swallowed harvest  mouse (Reithrodon-

tomys L a . )  i n  i t s  stomach. A  summary o f  the  food records f rom Klauber (1931;

1947), F i t c h  (1949) ,  and Cunningham (1959a) show t h a t  gopher snakes a t e  112

food i tems i n  57 predatory episodes. F i t c h  (1949) found 39% (13 o f  33) o f

snakes w i t h  food were nest  robbers.  S i m i l a r  t o  the  kingsnake, i t  i s  a  h i g h l y

mobile predator,  w i t h  moves up t o  778 m recorded (mean = 138 m f o r  n  =  28)

(Fitch 1949). I n  a t e leme t r i c  s tudy  invo lv ing  seven snake species,  P i tuophis

made the  longest  mean movements (142 m = mean; n  = 3 ,  F i t c h  and Sh i re r  1971).

Of 57 episodes summarized above, 45  (79%) were mammals, w h i l e  6  (10.5%) were

birds o r  t h e i r  eggs and t h e  remaining s i x  were r e p t i l e s .  R e p t i l e s  i n  t he

diet  were a l l  l i z a r d s  taken exc lus i ve ly  by juven i les  except f o r  a  s i n g l e

report o f  cannibal ism. Because o f  i t s  s i z e ,  l a r g e r  mammals up t o  t h e  s i ze  o f

a c o t t o n t a i l  r a b b i t  a re  occas ional ly  taken.  J u v e n i l e  r a b b i t s ,  j u v e n i l e

squir re ls  and a d u l t  and j u v e n i l e  pocket gophers a re  f requent  d i e t  i tems.  A

notable fea tu re  o f  the  gopher snake's d i e t  i s  t he  presence o f  burrowing

mammals t h a t  p lug  t h e i r  burrows w i t h  d i r t .  T h e  a b i l i t y  o f  gopher snakes t o

dig through t h e  d i r t ,  pushing defenses o f  pocket gophers, i s  an important

reason f o r  these snakes being major predators on these rodents (Hickman 1977).

Species which occur a t  Bal lona and have been reported as gopher snake prey

include: p a c k e t  gophers (Thomomys s p . ) ,  meadow voles (Micro tus  s p . ) ,  house

mice (Mus s p . ) ,  western fence l i z a r d s  (Sceloporus s p . ) ,  s ide-b lo tched l i z a r d s

(Uta s p . ) ,  and qua i l  (Lophor tyx s p . ) .

Two instances o f  po ten t ia l  predators  on snakes a re  reported under the

kingsnake account. F i t c h  (1949) repor ted predat ion on gopher snakes by
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Gopher snakes represented 1-5% o f  the  t o t a l  p r e y  i tems f o r  the  hawks, ow ls ,  and

canids O n e  instance o f  a qopher snake eaten by  a kingsnake occurred i n  s i x

kingsnake food i tems repor ted.  O f  the  reported predators ,  t h e  hawk, barn ow l ,
and kingsnake a l l  occur  a t  Bal lona.

Scope o f  the herpetofauna

The r e p t i l e s  and amphibians known t o  occur on t h e  sampled area cons is t

of n ine species: f o u r  l i z a r d s ,  two snakes, a  f r o g ,  a  toad ,  and a salamander.

Our knowledge o f  h a b i t a t  requirements suggest t h i s  sample represents a l l

ex ist ing r e p t i l e s  and amphibians, w i t h  t he  poss ib le  exceptions o f  the

t e r r e s t r i a l  salamander, Ensat ina eschscho l tz i ,  and t he  Western Spadefoot

Toad, Scaphiopus hammondi, which may have been missed due t o  l i m i t e d  r a i n f a l l .

Only one o the r  s tudy,  t h a t  o f  Pluym e t  a l .  (1979)  b y  Envicom Corporat ion,

has attempted a more than cursory  survey o f  the  Bal lona r e p t i l e  and amphibian

fauna. U n f o r t u n a t e l y,  t h a t  survey d i d  no t  spec i f y  the  number o f  hours o f

f i e l d  observat ion,  spec ies '  occurrences were o f t en  statements merely

paraphrasing the  f i e l d  guide l i t e r a t u r e ,  and references were vague so

that f i e l d  observations cou ld  no t  be d is t ingu ished f rom l i t e r a t u r e  records.

The Envicom study reported 13 species o f  r e p t i l e s  and amphibians, on l y

four o f  which were observed i n  t h e  f i e l d .  T h e s e  were Bufo boreas,

Hyla r e g i l l a ,  Sceloporus occ iden ta l i s  and Uta stansburiana. F o u r  others

reported were never observed by  us.  T h r e e  o f  these a re  probably absent

from Bal lona today (see h i s t o r i c a l  da ta  and changes). W e  caut ion t h a t

although the  Envicom repo r t  i s  va luable  as an i n i t i a l  es t imate ,  i t  does

not provide essent ia l  h a b i t a t  and reproduct ive per iod  data f o r  species

lon
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actual ly  present .  T h e s e  data a re  needed f o r  management dec is ions.  W e  caut ion

fur ther  t h a t ,  even w i th  r igorous sampling, c e r t a i n  species may be missed

because o f  annual v a r i a b i l i t y  i n  c l imate .

Histor ical  da ta  and changes

Los Angeles County Natural H i s t o r y  Museum (LACNHM) records suggest a l l

species recorded were h i s t o r i c a l l y  present.  However,  t h e  greater  area which

includes the  Bal lona Marsh ecosystem has been considerably modif ied s ince  the

turn o f  the cen tu ry,  and changes i n  the  herpetofauna a re  no t  r e f l ec ted  by

confirmation t h a t  ex i s t i ng  species were former ly  present.  I n s t e a d ,  we

distinguished two types o f  changes: 1 )  e l im ina t ion  o f  species, recognized

by comparing our  data w i t h  h i s t o r i c a l  records ,  and 2 )  gross movements and

changes i n  populat ion s i ze  f o r  ex i s t i ng  species,  which we i n f e r r e d  f rom a

knowledge o f  species '  h a b i t a t  requirements and d i f f e r e n t i a l  h a b i t a t  composi-

t ion between h i s t o r i c a l  and present-day marsh s i t e s .  A l t h o u g h  o the r  types

of changes a re  c e r t a i n l y  poss ib le ,  h i s t o r i c a l  da ta  a re  i n s u f f i c i e n t  t o  a l l ow

a more de ta i led  comparison. Records  i nd i ca te  t h a t  t he  Bal lona reg ion  once

supported a  f reshwater  marsh system behind today 's  ha lophyt ic  t i d a l  marsh.

Histor ical  records  (LACNHM co l l ec t i ons )  o f  two r e p t i l e s ,  t h e  P a c i f i c  Pond

Turt le (Clemmys marmorata) and t h e  Common Gar ter  Snake (Thamnophis s i r t a l i s ) ,

suggest t h a t  h a b i t a t  and food resources requi red by  these two species ex i s ted .

Neither species invades ha lophyt ic  marshes, b u t  both a re  associated w i t h

c a t t a i l t u l e  vegetat ion i n  warmer, slow-moving waters o f  drainages t o  t he

north and south o f  the  Ballona ecosystem (S to re r  1930; Klauber 1931).  S i n c e

both a re  common and e a s i l y  co l lec ted  by  comparison t o  most r e p t i l e s  and

amphibians, i t  i s  n o t  su rp r i s ing  they  should appear i n  these records.

However, a t  leas t  two other species, the  California Red-lecged Frog (Rana

not
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for  mammals t h a t  a re  f e d  upon by  snakes and a l l i g a t o r  l i z a r d s .  T h e  presence

of mammals i s  a  v i t a l  l i n k  t o  r e p t i l e  su rv i va l  f o r  y e t  another reason. N o

Ballona r e p t i l e  can burrow i n  d r y,  compacted s o i l .  I n  t h e  absence o f  phys ica l l y -

created ho les,  which are  few and most ly  unsuited t o  r e p t i l e  use,  r e p t i l e s  must

take refuge and l a y  eggs i n  burrows made by mammals. A c c e s s  roads may a lso

provide movement co r r i do rs  f o r  amphibians r e s t r i c t e d  by  sa l i ne  hab i t a t s .

New habi ta ts  have been created by  extensive debr is  found throughout the

study s i t e ,  b u t  p r i m a r i l y  i n  Un i t s  1 and 3 .  U t i l i z a t i o n  o f  d i f f e r e n t  so r t s

of debr is  var ied  among r e p t i l e s .  L i g h t  t rash  (paper,  e t c . )  has a  s h o r t

longevity and poor heat ing c a p a b i l i t i e s ;  such ob jec ts  were i n f requen t l y  used.

In con t ras t ,  wood, meta l ,  and cement debr is  a re  l ong - l as t i ng .  M a n y  such

objects have rap id-heat ing  c a p a b i l i t i e s  and r e p t i l e s  o f t en  used them t o

raise t h e i r  body temperatures. B o t h  l i z a r d s  and snakes used such debr is

for  thermoregulation and refuges.  However,  o n l y  l a r g e r  debr is  was used

consistent ly f o r  t he  l a t t e r  purpose. I t  i s  d i f f i c u l t  t o  separate t he  pos i t i ve

impacts r e p t i l e  populat ions have experienced f rom the  combined e f f e c t  o f

access road const ruct ion and t he  add i t i on  o f  l a r g e r  debr is .  W e  be l i eve ,

however, t h a t  t he  former i s  more impor tant ,  though t h e  l a t t e r  i s  probably

responsible f o r  the  h igh  dens i t i es  o f  Sceloporus occ iden ta l i s  observed i n

many areas. T h i s  may secondar i ly  in f luence t he  dens i t i es  o f  the  p r i m a r i l y

saurophagous kingsnake (Lampropelt is  ge tu lus ) .

Certain changes l i n k e d  t o  h a b i t a t  a l t e r a t i o n  have probably decreased

populations s i zes .  F reshwa te r  h a b i t a t  i n  t he  Bal lona reg ion  has decreased.

Changes which probably e l iminated t u r t l e s  (Clemmys marmorata) and g a r t e r

snakes (Thamnophis s i r t a l i s )  may have simultaneously reduced populat ions o f

the two ex tan t ,  aquat ic-breeding amphibians (H .  r e g i l l a  and B.  boreas) .



Of the s i x  f reshwater  s i t e s  found i n  the  study s i t e ,  t h e  small  dra inage

in the  eucalyptus grove on U n i t  2  and t he  drainage south o f  Jefferson

Boulevard on the  Ag r i cu l t u ra l  Lands, appear po l lu ted  and had no successful

amphibian reproduct ion;  and the  channelized drainage i n  t h e  nor th  corner

of Un i t  3  i s  probably marginal h a b i t a t  because o f  the p rox im i t y  o f  s a l t

water. Success fu l  amphibian reproduct ion was n o t  observed the re .

Farming a c t i v i t i e s  on t he  Ag r i cu l t u ra l  Lands a l so  may have a negat ive

impact on r e p t i l e  and amphibian populat ions.  A g r i c u l t u r a l  Lands were plowed

at l e a s t  tw ice  a yea r.  T h i s  a c t i v i t y  probably r e s t r i c t s  most r e p t i l e s  t o  the

unplowed f r i nges  o f  the  f i e l d s  and reduces ava i l ab le  h a b i t a t .

Exotic vegetat ion appears t o  have a negat ive impact.  D i s t r i b u t i o n  o f

the herpetofauna categorized by  vegetat ive associates suggests t h e  na t i ve

vegetation i s  pre fer red  (Tab le  1 ) .  L a u r e l  Sumac (Rhus l a u r i n a ) ,  Bush Lupine

Lupinus chamissonis),  Sal tgrass ( D i s t i c h l i s  L a . ) ,  C a l i f o r n i a  Sage (Ar temis ia

cal i fornicum),  and Bulrush (Sci rpus o l n e y i ) ,  a l l  n a t i v e s ,  have the  h ighest

re la t i ve  dens i t ies  o f  r e p t i l e s  and amphibians. E u c a l y p t u s ,  an e x o t i c ,  has

the lowest  va lue.  W e  be l ieve  t h a t  t h e  observed d i f f e rence  between na t i ve

and introduced vegetat ion i s  due t o  t he  f a c t  t h a t  exo t i cs  harbor  a poor  food

base ( p r i m a r i l y  insec ts )  and a re  there fo re  less  a t t r a c t i v e  t o  r e p t i l e  and

amphibian consumers.

Certain exo t i cs  appear t o  have g r e a t l y  reduced ava i l ab le  h a b i t a t .

Present d i s t r i b u t i o n  pat terns o f  the  two sand-dwell ing species suggest t h a t
• . • •

both once had continuous d i s t r i b u t i o n s  from the  dunes f r i n g i n g  t h e  beach t o

the b l u f f s  border ing the  south boundary (F igure 4 ) .  A l t h o u g h  some h a b i t a t

has been e l iminated by  development ( t h e  gas company f a c i l i t y ) ,  a  subs tan t ia l

portion i s  now covered by  the  exo t i c  i c e p l a n t ,  Carpobrotus La.  P resen t -day

populations o f  U. stansburiana and A .  pu lchra occur on por t ions  o f  Un i ts  1 ,

2, and the  Ag r i cu l t u ra l  Lands n o t  covered by  t h i s  e x o t i c .
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The Ballona reg ion  i s  used by  several in t roduced and domestic animals

which have p o t e n t i a l l y  ser ious e f f e c t s .  F e r a l  c a t s  and ra ts  decrease ex i s t i ng

rep t i l e  populat ions d i r e c t l y  by predat ion ( I ve rson  1978; Honegger 1981), o r

i nd i rec t l y  by removing food i tems normal ly  taken b y  r e p t i l e s  (George 1974).

The access roads on U n i t  1 a r e  used d a i l y  by horseback r i d e r s  f rom the  co r ra l s

on the  south corner o f  t h i s  u n i t .  D e s p i t e  s igns warning them t o  avoid marsh

areas, t h e  r i d e r s  f r equen t l y  ignore the  s igns and cause v i s i b l e  damage t o  the

vegetation and d i s t u r b  marsh s o i l s .  Ve g e t a t i o n  damage reduces ava i l ab le

habitat f o r  r e p t i l e s .  U n i t  3  i s  f r equen t l y  used by  l oca l  res iden ts  t o  run

the i r  dogs, which o f t en  ha r r y  and k i l l  t h e  r abb i t s  occur r ing  on t h i s  u n i t .

Since j uven i l e  r abb i t s  a re  prey f o r  gopher snakes, a  negat ive impact s i m i l a r

to t h a t  suggested f o r  f e r a l  c a t s  may be incur red .

F ina l l y,  c e r t a i n  human a c t i v i t i e s  have o r  a re  suspected o f  having

negative impacts. O f f - r o a d  veh i c l e  (ORV) use has c l e a r  negat ive e f f ec t s

(Berry 1973; Busack and Bury 1974; Bury,  Luckenbach and Busack 1977). ORV 's

cause vegetat ion des t ruc t ion  and produce s o i l  compaction. Bu r row ing  mammals

are deterred by  compacted s o i l s ,  and,  i n  t u r n ,  t h e  ava i l ab le  h a b i t a t  f o r

rep t i les  and amphibians i s  l i m i t e d .  ORV use can a l so  e l im ina te  i nd i v i dua l s

d i r e c t l y.  F i e l d  observat ions o f  several crushed r e p t i l e s  and amphibians

suggest they  were k i l l e d  i n  t h i s  manner. F u r t h e r ,  r e p t i l e s ,  espec ia l l y

snakes, a re  suscept ib le  t o  c o l l e c t i o n  by  amateurs wishing t o  keep them as

pets. S i n c e  snakes a re  f requen t l y  co l l ec ted  as a d u l t s ,  t h e r e  are  po ten t ia l

negative consequences f o r  t h e  reproduct ive popu la t ion .  T w o  encounters w i t h

snake co l l ec to r s  a t  Bal lona suggest t h i s  a c t i v i t y  may be an important

influence on l o c a l  popu la t ions .  L a s t l y ,  groups o f  young boys were observed

hunting rabb i t s  on U n i t  3  on two d i f f e r e n t  occasions. W e  suspect t he  e f f e c t

of  such hunt ing i s  s i m i l a r  t o  t h a t  suggested f o r  dogs, and t h e  combined



effect  may have a negat ive impact on gopher snake populat ions.

In summary, o n l y  a po r t i on  o f  Bal lona 's  o r i g i n a l  herpetofauna remains

today. E x t a n t  amphibian populat ions a re  probably smal ler  than i n  the  pas t
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due t o  physical  a l t e r a t i o n  and p o l l u t i o n  o f  f reshwater hab i ta ts  requ i red  f o r

reproduction. R e p t i l e  populat ions have been va r ious ly  a f fec ted .  Some have

probably benef i ted f rom the  increase i n  area above t he  t i d a l  f l u x  and t h e

addit ion o f  debr i s .  T h e  sand-dwell ing l i z a r d s  have probably experienced decl ines

due t o  h a b i t a t  encroachment by  exo t i c  vegeta t ion.  Fa rm ing  a c t i v i t i e s ,  i n t r o -

duced predatory mammal species and var ious human impacts (ORV use, horseback

r id ing and hunt ing)  have o r  a re  suspected o f  having negat ive impacts on r e p t i l e

and amphibian populat ions.

Ecological c h a r a c t e r i s t i c s  o f  t he  e x i s t i n g  herpetofauna

That r e p t i l e s  and amphibians a re  an i n t e g r a l  p a r t  o f  t he  Ballona eco-

system i s  shown by  t roph ic  and o the r  re la t i onsh ips .  A l l  r e p t i l e s  and

amphibians a re  h igher-order  consumers. Amphib ians and l i z a r d s  a re  p r i m a r i l y

insectivorous, whereas t h e  two snake species prey  on mammals, r e p t i l e s ,  and

birds. I n  t u r n ,  l a r v a l  and a d u l t  amphibians a re  food f o r  wading b i r d s ;

l izards a re  eaten by  snakes, sh r i kes ,  and rap to rs ;  snakes prov ide food f o r

hawks, ow ls ,  and o ther  snakes. A s  prev ious ly  noted, amphibians and r e p t i l e s

are dependent on burrowing mammals f o r  t h e i r  subterranean re fuges.

A summary o f  the  yea r l y  cyc les o f  t he  n ine sampled species based on our

data and l i t e r a t u r e  records i s  shown i n  F igure 21.  T h e  t h ree  amphibians

deposit eggs, when water i s  abundant i n  l a t e  w in te r  and e a r l y  spr ing .  M o s t

juveni le  f rogs  and toads metamorphose wel l  be fo re  l a t e  summer and f a l l ,  when

freshwater i s  scarce.  I n  con t ras t ,  most r e p t i l e s  begin t o  breed a f t e r  t he

end o f  the  wet season i n t o  mid-summer, when p r o d u c t i v i t y  o f  t h i s  ecosystem

is h ighes t .  C r i t i c a l  breeding per iods f o r  amphibians a re  January t o  March
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and A p r i l  through June f o r  r e p t i l e s .  M a r c h  t o  J u l y  i s  t h e  c r i t i c a l  pe r iod  f o r
aquatic la rvae  o f  amphibians.

The pat terns o f  reproduct ive cyc l ing  a re  a lso  important  determinants o f  a

species' eco log ica l  s e n s i t i v i t y .  O f  the  n ine  species,  two a re  annual (Hy la

and U ta ) ,  one i s  b ienn ia l  (Sceloporus) and t h e  r e s t  a re  perenn ia l .  P e r e n n i a l

AM s p e c i e s  take  two o r  more years t o  mature and a re  l ong - l i ved .  S u c h  species

are sens i t i ve  t o  impacts t h a t  e l im ina te  the  breeding populat ion s ince these

are slow t o  be replaced.  I t  i s  noteworthy t h a t  populat ions o f  species e x t i n c t

in the  Ballona ecosystem were a l l  l o n g - l i v e d  perenn ia ls .  I n  con t ras t ,  annual

species mature, reproduce, and d i e  a l l  i n  t h e  span o f  one year.  T h u s ,  t h e y

are p a r t i c u l a r l y  sens i t i ve  t o  disturbances t h a t  e l im ina te  a yea r ' s  reproduct ion,

since there  are  no add i t i ona l  p o s s i b i l i t i e s  f o r  reproduct ion t he  fo l l ow ing  year.

At Bal lona,  t h i s  may be p a r t i c u l a r l y  c ruc ia l  s i n c e  annual populat ions e x i s t  as

isolates and cannot depent on recru i tment  f rom adjacent  populat ions i n  t h e

event o f  a reproduct ive setback.

Table 1 shows t h e  r e l a t i v e  dens i ty  o f  species by  U n i t .  U t a  stansburiana

is most abundant on Un i ts  1(D) and 2 ,  which conta in  prime sandy hab i t a t .

Hyla r e g i l l a  i s  most abundant on the  Ag r i cu l t u ra l  Lands, where t he  l a rges t

concentrations o f  f reshwater  e x i s t .  Sce loporus  occ iden ta l i s  and Gerrhonotus

mult icar inatus a re  found i n  a l l  a reas ,  b u t  t he  former has t h e  h ighest

densit ies on Uni ts  L(1A) and 3 ,  w h i l e  the  l a t t e r  appears most abundant on

Unit 1 (1A and D) .  T h e  two snakes species occur  on Un i ts  1 ,  3 ,  and t he

Agr icu l tura l  Lands, w i t h  Lampropelt is getu lus most abundant on Un i t  1 andwim

the Ag r i cu l t u ra l  Lands, and t h e  gopher snakes (P i tuoph is  melanoleucus) most

•• a b u n d a n t  on Un i ts  1 and 3 .  T h e s e  data a re  unequivocal:  U n i t  1 i s  t h e  most

diverse w i t h  the  h ighest  r e l a t i v e  dens i t ies  o f  th ree  o f  t he  n ine species
recorded.
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Uniqueness o f  the  Ballona ecosystem

The Bal lona reg ion i s  t h e  on l y  s i g n i f i c a n t  p iece o f  saltmarsh remaining

in Los Angeles county,  and i t  contains a va luab le  s a l t  marsh ecosystem.

Cal i fornia s a l t  marsh ecosystems have sustained reduct ions i n  area vary ing

from 60% t o  over  90% since 1880 (MacDonald 1977). E s t i m a t e s  i n  1975 i nd i ca te

that j u s t  s l i g h t l y  over 36,000 hectares o f  t h i s  ecosystem remain i n  C a l i f o r n i a

(MacDonald 1977),  making i t  the  r a r e s t  o f  any major vegetat ional  assoc ia t i on .

Unit 1 con ta ins  a  v i a b l e  dune h a b i t a t .  O n l y  23% o f  C a l i f o r n i a ' s  1326 km

long coast i s  occupied by beach and dune (Cooper 1967). M u l t i - r e c r e a t i o n a l

use o f  a number o f  C a l i f o r n i a ' s  l a r g e s t  dune systems have made the  remaining

less d is turbed dunes one o f  the  r a r e s t  hab i ta ts  i n  C a l i f o r n i a  (Powell  1978) .

Dune and a l l u v i a l  f a n  sand hab i ta ts  harbor the  unique l imbless l i z a r d ,

Anniella pu lchra ,  a  protected species under the  Ca l i f o rn ia  F ish  and Game

Code. E l i m i n a t i o n  and mod i f i ca t ion  o f  many dune systems and sandy wash

environments have reduced t h e  range o f  t h i s  species,  whose ecology i s  s t i l l

poorly known. S i n c e  two r e p t i l e  species a t  Bal lona a re  r e s t r i c t e d  due t o

habitats and s ince  the  dune hab i ta ts  a re  separated by  o ther  hab i t a t s ,  t h e

dunes appear t o  be t he  most sens i t i ve  hab i t a t  f o r  t he  herpetofauna. D i s t u r -

bance t o  any dune h a b i t a t  may r e s u l t  i n  e l im ina t ion  o f  a r e p t i l e  species

which w i l l  b e  unable t o  rees tab l i sh  v i a  migra t ion .

Although we have no absolute dens i ty  f i gu res ,  t h e  f i e l d  experience o f

one o f  us (Hayes) suggests t h a t  i n  Ballona t h e  snake and a l l i g a t o r  l i z a r d

densit ies a re  unusual ly  h igh .  W e  be l ieve  t h i s  system presents a  unique

opportunity t o  s tudy  these th ree  species under unusual cond i t i ons .  D e n -

s i t i es  a re  s u f f i c i e n t l y  h igh t h a t  ecological  d a t a ,  obta inab le  on l y  w i t h

d i f f i c u l t y  a t  more t yp i ca l  d e n s i t i e s  would be e a s i l y  ava i lab le  a t  Bal lona.
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The f a c t  t h a t  t h i s  i s  a  d is turbed system would enhance the  va lue o f  such a

study, as ou r  knowledge o f  t he  ecology o f  r e p t i l e s  i n  d is turbed systems i s

exceedingly l i m i t e d .

Management recommendations

The Bal lona reg ion  i s  a  unique,  v i a b l e ,  a l b e i t  h igh ly-modi f ied  ecosystem.

To regard t h i s  system as non-v iab le  ignores t h e  r e a l i t y  t h a t  populat ions

continue t o  mainta in themselves w i t h i n  t h i s  system despi te  a h i s t o r y  o f  var ied

impacts. Because o f  t he  small s i z e  o f  the  area and t h e  urban pos i t i on  o f  the

ecosystem, several  impacts a r e  l i a b l e  t o  e l im ina te  populat ions o f  remaining

species i f  t h e i r  e f f e c t s  a r e  no t  reduced o r  removed. F o r  Bal lona t o  maintain

i t s  present r e p t i l e  and amphibian species composit ion over  a  long  per iod o f

time (over  the  next  50 t o  100 years ) ,  we f e e l  t h e  f o l l ow ing  suggestions should

be implemented:

1) Preserve the  l a r g e s t  poss ib le  area

Both ex i s t i ng  snake species requ i r e  l a rge  contiguous areas i n  which t o

maintain v i ab l e  popula t ions.  H i s t o r i c a l  records  suggest t h a t  snake species

no longer  occurr ing a t  Bal lona requ i red  l a rge  areas o f  undisturbed h a b i t a t .

The remaining two species can surv ive  i n  a d is tu rbed  h a b i t a t ,  b u t  t he  area

size remains c r u c i a l .  W e  p r e d i c t  t h a t  any p a r c e l l i n g  o f  the  area i n t o  smal le r

units would e l im ina te  t h e  snake species before  o the r  species.  I n s t e a d  o f

preserving small  areas o f  d i f f e r e n t  hab i t a t s ,  we suggest maintenance o f  the

largest poss ib le  contiguous area as t h e  on l y  a l t e r n a t i v e  t h a t  w i l l  maximize

the number o f  species re ta ined  a t  Bal lona.  W e  f u r t h e r  suggest t h a t  e leva t ion

of  t h rough - t r a f f i c  roads ( i . e .  Cu lver  B l v d . )  o r  t he  add i t i on  o f  wide cu l ve r t s

that would a l l ow  water and animal movement, i s  a  necessary p a r t  o f  t he  above

suooestion. I t  would a i d  area c o n t i g u i t y  by  a l low ing  f r e e  movement o f

animals between Un i t s  1 and 2 ,  and would reduce vehicle-caused m o r t a l i t y.

This i s  espec ia l l y  impor tant  f o r  snakes t o  which t h i s  source o f  m o r t a l i t y

may be s i g n i f i c a n t .
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2) Increase pickleweed

Our data suggest t h a t  pickleweed i s  a  pr imary forag ing h a b i t a t  f o r  a l l i -

gator l i z a r d s ,  and i s  o f  secondary importance f o r  o thers .  Enhancement o f  the

qual i ty  o r  increas ing the  ex tent  o f  pickleweed and i t s  associated i n s e c t  fauna

would b e n e f i t  these species.  Maintenance o f  adequate t i d a l  f l o w  through open

channels i s  v i t a l  t o  res to re  pickleweed t o  a hea l thy  s t a t e .  T h e  l eve l  o f

f looding should be l i m i t e d  so as no t  t o  reduce o ther  d r i e r ,  h ighe r  hab i ta ts

required by r e p t i l e s  as egg- lay ing and refuge s i t e s .  T h u s ,  we suggest t h a t

the access road system t o  t h e  gas we l l s  i n  t he  cent ra l  marsh be re ta ined  as

habitat f o r  these species.

3) L i m i t  access

Vehicles, domestic animals,  and human a c t i v i t y  a l l  share  r e s p o n s i b i l i t y

for  s i g n i f i c a n t  m o r t a l i t y  i n  r e p t i l e s  and amphibians. ORV t r a f f i c  probably

has the  g rea tes t  impact,  as  i t  r esu l t s  i n  hab i t a t  a l t e r a t i o n  over longer

periods o f  t ime than the  o ther  f a c t o r s .  T h e  u t i l i z a t i o n  o f  t he  area by

domestic animals would c o n f l i c t  w i t h  e f f o r t s  t o  maintain t h e  marsh system i n

a natura l  s t a t e .  Ve h i c l e  access should be e l iminated and use by domestic

animals should be excluded. Human a c t i v i t i e s  (hun t ing  and c o l l e c t i n g )  i n

c o n f l i c t  w i t h  maintenance o f  the  marsh system should be d isa l lowed.  Because

of the  urban p o s i t i o n  o f  t h i s  marsh system, adequate fenc ing i s  a  p re requ i s i t e

to l i m i t i n g  t h e  impacts noted above. Human f o o t  t r a f f i c  should be the  on ly

access al lowed and t h i s  should be l i m i t e d  t o  s i t e s  t h a t  w i l l  l e a s t  impact-
the system.

4) Dune preservat ion

Coastal dunes, as p rev ious ly  discussed, a re  becoming inc reas ing ly  r a r e ,

Unit 1 has a  s i g n i f i c a n t  dune remanent inhabi ted by  t he  unique l imbless

l izard,  Anniella pulchra. Maintenance and protection o f  a l l  areas where
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th is  species occurs a t  Bal lona i s  recommended. T h e  introduced i cep lan t

encroaching on dune h a b i t a t  should be l i m i t e d .  Removal would be pre ferab le  i f

i t  could be done i n  such a way as t o  avoid disturbance o f  ex i s t i ng  populat ions.

Growth o f  na t i ve  dune vegetat ion,  such as Bush Lupine (Lupinus chamissonis),
should be encouraged.

5) Preserve f reshwater hab i ta ts

Amphibian eggs must be l a i d  i n  f reshwater,  and two o f  the  Ballona amphi-

bians l a y  aquat ic eggs. F reshwate r  hab i ta ts  a re  l i m i t e d  t o  s i x  small s i t e s ,

three o f  which a re  no t  s u i t a b l e  f o r  successful amphibian breeding. T h e

continued existence o f  both species requi res  preservat ion o f  t h e i r  breeding

si tes.  T h e  eucalyptus t r ees  on U n i t  2  should be removed. T h e y  are poor

habitat (Tab le  1 )  and probably con t r ibu te  t o  t h e  p o l l u t i o n  o f  the  freshwater

s i te  associated w i t h  them.

6) Exclude dumping

Some o f  the  Ballona reg ion  has been used f o r  t r a s h  d isposal .  A l t h o u g h

this has provided some h a b i t a t  f o r  r e p t i l e s  and amphibians, i t  det rac ts  f rom

the overa l l  aes the t i c  va lue o f  t he  area.  W e  suggest t h a t  l i t t e r i n g  o f  any

kind no t  be permit ted and t h a t  e x i s t i n g  re fuse be removed. I n c r e a s i n g  the

number o f  na t ive  shrubs w i l l  compensate f o r  any h a b i t a t  losses r e s u l t i n g

from t rash  removal ( see  nex t  management suggest ion).

7) Increase na t i ve  shrubs

Shrubs and t rees  a re  l i m i t e d  a t  Ballona, and t h e i r  s c a r c i t y  l i m i t s  f o rag -

ing h a b i t a t ,  refuges and prey  i tems ava i l ab le  f o r  r e p t i l e s  and amphibians.

Reptiles and amphibians a re  more abundant i n  assoc ia t ion w i t h  na t i ve  shrubs

(Table 1 ) .  H a b i t a t  enhancement by  adding more o f  the  na t i ve  shrubs,

pa r t i cu la r l y  Laurel-Sumac (Rhus l a u r i n a ) ,  C a l i f o r n i a  Sage (Ar temis ia
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cal i forn icum),  and the  Bush Lupine (Lupinus chamissonis) i n  sandy s i t e s  would

benef i t  ex i s t i ng  r e p t i l e s  and amphibians.

8) Preservat ion o f  the  cen t ra l  marsh

Our data show t h a t  Un i t  1 i s  t he  most b i o l o g i c a l l y  valuable area (Tab le  2 ) .

We be l ieve t he  best  so lu t i on  t o  r e ta i n i ng  a  manageable marsh system i n  v iew o f

the previous recommendations i s  t o  preserve a contiguous p iece t h a t  inc ludes:

1) a l l  o f  Un i ts  1 and 2 ;  2 )  t h e  b l u f f s ;  and 3)  s u f f i c i e n t  b u f f e r  around those

areas. W e  be l ieve  res to ra t i on  o f  Un i t  3  t o  v i ab le  marshland would requ i re

great expense w i thou t  c e r t a i n t y  o f  success. T h e  Ag r i cu l t u ra l  Land no r th  o f

Centinela Creek drainage and west o f  L incoln Boulevard has l i m i t e d  b io log i ca l

value. W e  emphasize, however, t h a t  access t o  the  protected area must be

l imi ted.
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FIGURE 2 1  — S e a s o n a l  a c t i v i t y  p a t t e r n s
o f  t h e  I l a l l o n a  h e r p e t o f a u n a
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MO

U n i t 1

l A

2

_
2

Ag L a n d

Ag L a n d '

3

3

T* N**

Sample A r e a  D

Ba t rachoseps  - ,.. - - . 0 5 * * * . 0 1 2
Bufo - .01 .02 .01 2

Hyla * * * * .03 .15 .70 .05 .19 49

A n n i e l l a  . 0 3 .05 .01

G e r r h o n o t u s  . 4 9 .98 .39 .16 .32 .47
.
2123

S c e l o p o r u s  2 . 2 0 6 .81 1 .80 2 .69 6.14 4 .93 1293

Uta 1 . 3 3 .93 .20 .32 84

Lamprope l t is .08 .12 .03 .05 14

P i t u o p h i s  - .15 - .12 .14 .11 29

Tota ls (Sample )  4 . 0 6 8 .07 3.32 4 . 4 6 6 .52 6.09 1598
N =  1 4 0 577 68 183 620

To t a l s  (Un i t )  6 . 7 6
N =  7 1 7 7

Ta b l e  1

Ell

Om

IPE

* To t a l  b y  s p e c i e s
**Number o f  s i g h t i n g s  b y  s p e c i e s
* * * E s t i m a t e s  i n  number o f  i n d i v i d u a l s  p e r  s a m p l e  h o u r
* * * * N o  e s t i m a t e

0
1
1

OM

Pm'

H-79

B a l l o n a  h e r p e t o f a u n a  r e l a t i v e  a b u n d a n c e  b y  u n i t  a n d  s a m p l e  a r e a



• D a t r a c h o s e p s

Ruth

pyla
,

-

_

.003

-

_

.021

-

_

-

-

-

-

-

-

.180

-

-

-

.238

_

.240

-

_

-

-

_

.140

-

_

-

-  -  -

_ _  -

.110 3 . 1 6 0  -

.013

.030

.070

- _ _ - .090 _ _ _ _ _ _  - .010

.915 .104 1 .060 _ _ _ _ - .138 .028 _ -  1 . 1 7 0 .645

1.450 4.610 2.880 2.920 2 .840 .120 9.760 7.500 2.220 2.310 -  3 . 1 6 0  8 . 3 3 0 4.620

- .104 1 .590 .141 .367 _ _ _ - .028 - .161

- .052 _ - .092 _ _ _ - .028 , -  1 . 0 5 0  - .134

- .050 .060 _ _ _ _ - .140 .080 _ -  . 1 7 0 .080

2.390 5.130 5.290 10.00 3.580 .119 10.20 7.500 4.520 2.480 .108 7 . 3 7 0  1 0 . 0 0 5.770

A n n i e l l a

Oerrhonotus

Sceloporus

Uta

Lampropel t is

P i tuophis

To t a l s

0
r-I

0
5

z

A l l  e s t i m a t e s  a r e  i n  numbers o f  i n d i v i d u a l s  p e r  sample  h o u r

4-)
a)

Table 2  -  B a l l o n a  h e r p e t o f a u n a  r e l a t i v e  d e n s i t y  e s t i m a t e s  b y  h a b i t a t  based o n  v e g e t a t i v e  dominants

1


