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INTRODUCTION AND LITERATURE SURVEY

The present s tudy o f  t h e  ecolog ica l  cond i t i on  o f  Bal lona Creek Region

("BCR") i s  unusual i n  t h a t  i t  inc ludes i nsec t s .  F o r  convenience, we use

the term insec t  t o  r e f e r  t o  arachnids and o the r  groups o f  t e r r e s t r i a l  a r t h r o -

pods as we l l  as  t r u e  insec ts  (Class I nsec ta ) .  A l t h o u g h  these animals a re

an important ecologica l  component o f  t e r r e s t r i a l  and f reshwater  ecosystems,

they are seldom considered i n  environmental impact  r epo r t s ,  even though

insects a re  near the  base o f  most food chains and i n t e r a c t  w i t h  almost a l l

l i f e  forms i n  na tu ra l  l a n d  communities. T h e y  a re  essent ia l  f ood  sources

fo r  b i rds  and o the r  ver tebra tes ;  t h e y  con t ro l  vegeta t ion  and populat ion

numbers o f  o ther  animals,  i n c l u d i n g  rodents and i n j u r i o u s  i n s e c t  species;

and most impo r tan t l y,  t hey  p o l l i n a t e  f l ower ing  p l a n t s ,  thus  i n s u r i n g  t h e i r

reproduction (Orsak,  1978).  Howeve r,  i nsec ts  rece ive  l i t t l e  a t t e n t i o n  by

urban planners and na tu ra l  resource managers because o f  t h e i r  small  s i z e ,

the extreme d i f f i c u l t y  i n  i d e n t i f y i n g  most species and t h e  i n c o r r e c t  assump-

t ion t h a t  they are  b i o l o g i c a l l y  and e c o l o g i c a l l y  i n s i g n i f i c a n t .

Some insects  a re  adapted f o r  l i v i n g  on l y  i n  c lose  p rox im i ty  t o  t he

ocean. T h e y  may requ i re  s a l i n e  o r  sandy condi t ions o r  may feed on s a l t -

loving p lants  (ha lophytes) .  A l t h o u g h  o f ten  observed i n  l a rge  numbers i n
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suitable hab i t a t s ,  such as s a l t  marshes and coastal  sand dunes, t hey  a re

extremely sens i t i ve  t o  contact  w i t h  man. T h e  l a s t  f i f t y  years has seen

a tremendous urban expansion along the  Ca l i f o rn ia  coas t ,  w i t h  a concomitant

decline o f  a l l  coas ta l  w i l d l i f e ,  i n c l ud i ng  insec ts ,  b u t  very  l i t t l e  i s  known

of the  s p e c i f i c  causes and e f f e c t s  o f  t h e i r  l oss .  M o o r e  and Legner (1972,

1974) and Nagano (1981) have described i n s e c t  hab i t a t  des t ruc t ion  and t he

need f o r  f u r t h e r  study o f  coastal  entomology.

Increased awareness o f  the  des t ruc t ion  o f  coastal  environments has

inspired new i n t e r e s t  and pub l i ca t ion  o f  knowledge about insec ts  l i v i n g

in s a l t  marshes, sand dunes and o the r  marine l i t t o r a l  h a b i t a t s .  T h e  ma jo r i t y

of l i t e r a t u r e  on coastal  i n s e c t s  has d e a l t  w i t h  l o c a l i t i e s  i n  pa r t s  o f  t he

world o the r  than Ca l i f o rn i a  (Gustafson and Lane, 1968; Gustafson, Lane and

Lee, 1973),  espec ia l l y  eastern North America (A rnd t ,  1914; Me tca l f  and Osborn,

1920; Saunders, 1966; Smal ley,  1960; Brown, 1940; Davis and Gray,  1969),

speci f ic  taxa o f  insec ts  (Cheng, 1976; Doyen, 1976; Nagano, i n  p ress ;  Brown,

1948; Moore, 1956, 1964; Moore and Legner,  1973) o r  on coas t l i ne  hab i ta t s

other than s a l t  marshes (Benedet t i ,  1973; Cra ig ,  1970; Evans, 1968; Kompfner,

1974; Saunders, 1928).

The i n t e r t i d a l  i nsec ts  o f  Ca l i f o rn i a  a re  t rea ted  comprehensively on l y

in i d e n t i f i c a t i o n  guides by  Evans (1980) and Doyen, Sch l inger  and Daly  (1975).

The f i r s t  o f  these works d e a l t  p r i m a r i l y  w i t h  species t h a t  i n h a b i t  open

beaches, and t h e  l a t t e r  on ly  w i t h  t he  cent ra l  C a l i f o r n i a  coas t .

Lane (1§69) made the  f i r s t  s tudy o f  t h e  insects  o f  a C a l i f o r n i a  s a l t

marsh on a  l o c a l i t y  i n  east  San Francisco Bay. H e  used a  v a r i e t y  o f  c o l l e c t i n g

methods and found f l i e s  and t r u e  bugs t o  be the  most abundant. L a t e r ,  Cameron

(1972, 1976) invest iga ted  t he  t r oph i c  l e v e l s  and e f f e c t s  o f  t i d e s  i n  a  s a l t

marsh i n  San Pablo Bay. T h e  but ter f l ies  o f  Suisun Marsh i n  Solano County



were surveyed by  Shapiro (1974, 1976),  who found 43 species. However,  i t

is important  t o  note t h a t  Suisun Marsh i s  approximately 440,000 acres i n

size, versus t h e  approximately 100 acres o f  BCR and i s  surrounded by  r e l a -

t i v e l y  undisturbed h i l l s  o f  oak woodland and annual grassland.

The beet les (Minnesang, 1980) and f l i e s  (Ass is  de Moraes, 1977) t h a tpm

inhabit  Anaheim Bay have a l so  been surveyed. T h i s  i s  a s a l t  marsh located
••

wi th in the  Seal Beach Naval Weapons S ta t i on ,  some f o r t y  mi les south o f  Ballona

•• W e t l a n d s .  Minnesang (1980) found 114 species o f  bee t les ,  and Assis  de Moraes

(1977) co l lec ted  97 species o f  f l i e s .  Anaheim Bay i s  a  l a r g e r  s a l t  marsh
•• h a b i t a t  than BCR.

As w i t h  BCR, sand dunes a re  o f t en  associated w i t h  s a l t  marshes. P o w e l l

(1981) described t h e  cond i t ion  o f  coastal  sand dunes i n  Ca l i f o rn i a .  A l t h o u g h

the sand dunes a t  t he  west end o f  U n i t  1 were no t  mentioned, t h i s  s i t e  has

OPE

a number o f  i nsec t  species p e c u l i a r  t o  the  sea coast .  H e  and Nagano (1981)

note t h a t  t h i s  h a b i t a t  type a re  among the  most r a p i d l y  disappearing i n  the

state. P o w e l l  and Doyen, o f  t he  Un ivers i t y  o f  C a l i f o r n i a  (Berke ley) ,  have

surveyed some o f  t he  coasta l  sand dune systems, espec ia l l y  f o r  beet les and

moths ( r e s u l t s  repor ted by  Powel l ,  1981). P i e r c e  (P ierce  and Poo l ,  1938)

collected on t he  E l  Segundo Sand Dunes, a  fo rmer l y  extensive sand dune system

extending from the  Los Angeles In te rna t iona l  A i r p o r t  south t o  t he  Palos

Verdes Peninsula. However,  i t  i s  d i f f i c u l t  t o  compare t h e  insec ts  o f  BCR

and the  mater ia l  c o l l e c t e d  by  P ie rce ,  because h e  concentrated on beet les

and l a r g e l y  neglected o the r  taxa ,  such as bees and wasps. I n  f a c t ,  t he re

has never been a complete survey o f  t he  ove ra l l  i n s e c t  fauna o f  a  p r i s t i n e

coastal l o c a l i t y  i n  southern C a l i f o r n i a .  U n f o r t u n a t e l y,  t h e  few remaining

estuaries, sand dunes and beaches have been so  a l t e red  by  man t h a t  i t  may

no longer  be possib le  t o  determine the  nature o f  t he  o r i g i n a l  i n s e c t  fauna.

E-3
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As i s  t y p i c a l  w i t h  most environmental impact  r epo r t s ,  t h e  one previous

study on BCR includes p r a c t i c a l l y  no data on insec ts .  T h e  r e p o r t  by Envicom

(1979) notes o n l y  t h a t  the  Wandering Skipper (Panoquina e r rans ) ,  an i n s e c t

considered f o r  Threatened Species s t a t u s ,  i nhab i t s  t h e  s i t e  and t h a t  i nsec ts

and o ther  inver tebrates a re  u t i l i z e d  as food by  var ious species o f  ver tebrates .

Our r e p o r t  could have e a s i l y  been much l a r g e r ;  however, we have covered

the most important  aspects o f  t h e  i nsec t  l i f e  o f  BCR f o r  t h i s  s tudy.  I t

is obvious t h a t  BCR i s  an oasis f o r  a d iverse populat ion o f  insec ts  and

a very  important  source o f  in format ion about the  insects  o f  t he  Los Angeles

Basin and t h e  southern Ca l i f o rn ia  coas t l i ne .

MATERIALS AND METHODS

The authors made a  f u l l y  documented c o l l e c t i o n  o f  i n s e c t  specimens

and associated data of BCRwhich form t h e  basis f o r  t h i s  i n ves t i ga t i on .  A

voucher c o l l e c t i o n  o f  insects  i s  necessary because o f  t h e  i m p o s s i b i l i t y

of i d e n t i f y i n g  most o f  t he  species i n  t h e  f i e l d  and t h e  need f o r  l a t e r

ve r i f i ca t i on .

Specialized and comprehensive c o l l e c t i n g  methods were employed t o  insure

maximum d i v e r s i t y ;  these included d i r e c t  capture w i t h  a e r i a l ,  sweep and

aquatic ne ts ;  t r app ing  w i th  ba i ted  p i t f a l l ,  malaise,  ye l low pan and u l t r a -

v io le t  l i g h t  t r a p s ;  s o i l  s i f t i n g  t o  c o l l e c t  subsurface taxa ;  and Ber lese

funnel sampl ing.

The a e r i a l  n e t  i s  used t o  c o l l e c t  f l y i n g  and o the r  r a p i d l y  moving insec ts .

Sweep nets were used by  brushing t he  ne t  back and f o r t h  on shrubbery and

other vegetat ion t o  capture t he  i nsec t  inhab i tan ts .  A q u a t i c  nets  were used

to d i p  up insects  i n  streams and ponds.

Baited p i t f a l l  t r a p s  cons i s t  o f  wide-mouthed j a r s  which a re  bur ied

in the  s o i l  u n t i l  t h e  opening i s  f l u s h  w i t h  the  surface o f  t he  ground.

NE
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Fluids, such as an t i - f r eeze  o r  soapy water,  a re  placed a t  t he  bottom o f

the conta iner.  P e a n u t  b u t t e r  o r  r o t t i n g  meat i s  sometimes used as b a i t

and a t t r a c t a n t .  T h e  insec ts  f a l l  i n t o  t he  j a r  where they  drown and are  p re -

served i n  t he  f l u i d .  T h e s e  t r aps  could n o t  be used t o  t h e i r  f u l l  e f f e c t i v e -

ness i n  BCR due t o  t h e f t  and vandalism.

Malaise t raps  a re  t e n t - l i k e  devices used t o  capture f l y i n g  insec ts .

The t raps a re  placed f o r  long per iods i n  a  na tu ra l  f l y w a y,  such as a  stream

bank o r  on paths through wooded areas.  L a r g e  and random samples o f  insec ts

thus a re  trapped. Howeve r,  i t  could n o t  be used as much as des i red ,  again

because o f  vandalism.

Many nocturnal i n s e c t s  a re  a t t rac ted  t o  u l t r a v i o l e t  l i g h t ,  where they

can be e a s i l y  captured. T h i s  method uses a  15-wat t  b l a c k l i g h t  suspended

over a funnel  l ead ing  t o  a bucket  conta in ing cyanide,  a  k i l l i n g  agent. I n s e c t s

are a t t rac ted  t o  t he  l i g h t ,  f a l l  through t o  t h e  bucket ,  where they  are  over -

come by  the  poison fumes and k i l l e d .  T h e  u l t r a v i o l e t  l i g h t  t raps  were used

e f fec t i ve l y  i n  several  p laces dur ing  t he  sampling o f  BCR.

A metal screen was used t o  s h i f t  d i r t  o r  sand i n  o rde r  t o  f i n d  sub-

terranean insec ts .  M a n y  o f  t he  unique taxa f rom the  sand dunes o f  Un i t

1 were captured w i t h  t h i s  method.

The Berlese funnel  cons i s t s  o f  a  40-wat t  l i g h t  bu lb  suspended over

a l e a f  l i t t e r  sample i n  a  l a r g e  metal f u n n e l .  T h e  hea t  from the  lamp dr i ves

the insec ts  down u n t i l  t h e y  f a l l  i n t o  a  j a r  o f  a lcohol  p laced under the

spout o f  t he  funne l .  W i t h  t h i s  method, many types o f  minute o r  secre t ive

insects otherwise overlooked can be captured.

Insect specimens were k i l l e d  and preserved as  appropr ia te  i n  a lcohol

or on p ins .  E a c h  specimen was l a b e l l e d  and g iven a  code number. T h e  l a t t e r

keys i t  t o  ecologica l  da ta  recorded on a  data form ( F i g .  1 )  designed f o r



Figure 1
N.

Every co l l ec t i on  ( reco rd )  has an i nd i v i dua l  number ( 1 )  keying i t  t o  f o u r

kinds o f  data (which can be t rans fe r red  t o  any number o f  IBM cards) :  e c o l o g y,

host in format ion ,  i n s e c t  i d e n t i f i c a t i o n  and i n s e c t  in fo rmat ion .  D a t a  f o r

each o f  these i s  recorded t h u s l y :

Ecology ( ca rd ) :  ( 7 )  s p a t i a l  U n i t  a t  BCR i n  which the  c o l l e c t i o n  was

am m a d e ;  ( 8 - 1 0 )  macrohabitat ,  w i t h  l e t t e r  abbreviat ions as spec i f i ed  by  C la rk ,

1979; ( 11 - 1 6 )  da te ;  ( 1 7 - 2 0 )  t ime per iod  o f  capture;  ( 2 1 - 4 0 )  i n i t i a l s  o f

co l lec tors ;  ( 4 1 - 5 0 )  t w o - d i g i t  h a b i t a t  codes (01  =  p l a n t  hos t ,  02 =  animal

host, 03 =  stagnant wate r,  04 =  f reshwater,  05 =  s a l t  (sea)  wa te r,  07 =  brackish

water, 08 = i n  s o i l ,  09  =  horse dung, 10 =  c a r r i o n ,  11  =  dead p l a n t ,  12 =

under ob jec t  on ground, 13  = a t t rac ted  t o  l i g h t ,  14 =  UV l i g h t  t r a p ,  15 =

Malaise t r a p ,  16 =  pan t r a p ,  17 =  p i t f a l l  t r a p ,  18 =  b a i t  t r a p ,  19  =  i n  a i r ,

20 = on top  o f  ground, 21 =  s i t t i n g  on p l a n t  o r  o ther  o b j e c t ,  22 =  i n  animal

'gm s i g n ,  23 =  Berlese funne l ) .  ( 5 1 )  photograph taken (Y =  yes ,  N =  no) .

The Host In format ion (Card) sec t i on  i s  used i f  t he  i n s e c t  was co l l ec ted

in o n  p l a n t  o r  animal hos t .  T h i s  card  has t h e  same record number ( 1 -5 )  as t h e

Ecology Card. O t h e r  data as f o l l o w s  (7 -16 )  f a m i l y ;
.
( 1 7 - 2 6 )  g e n u s ;  
( 2 7 - 4 6 )
species; (47-66)  subspecies o f  t he  host  i s  recorded; whether t he  hosts was

collected i s  noted ( Y  =  yes ,  N =  no ) ;  and (68-71)  t h e  museum cata log number

i f  the  hos t  was co l l ec ted .

Each specimen co l l ec ted  i s  recorded i n  t he  sec t ion  ca l l ed  I n s e c t  I d e n t i -

f i t a t i o n  (Card) .  ( 7 - 1 1 )  f a m i l y  o f  t he  organism ( f i r s t  f i v e  l e t t e r s  o n l y ) ;

(12-31) genus; (32-51)  spec ies;  subspecies; ( 7 2 )  and a  space f o r  a  voucher

code ( s  =  s ighted o n l y ;  c  =  co l lec ted  and preserved; I  =  seen by  person o the ran

than t he  b i o l og i s t s  conduct ing t he  survey;  R  = captured and re leased) .

The Insec t  In format ion (Card)  has t h e  same record number ( 1 - 5 )  as t h e

MEI
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Ecology Card. T h i s  card accompanies each Insec t  I d e n t i f i c a t i o n  Card and provides

data on each species. ( 6 )  I t  has a  card number; (7 -16 )  a  t w o - d i g i t  a c t i v i t y  code

(18 = f l y i n g ,  19 =  c rawl ing ,  20 =  r e s t i n g ,  21 =  found dead, 22 =  feed ing ,

23 =  no observat ions,  24 =  mating, 25 =  feed ing) ;  ( 1 7 )  whether a photograph

was taken (Y =  yes,  N =  no ) ;  a  s i n g l e - d i g i t  ( 18 )  abundance code (1  =  s i n g l e ,

2 =  few,  3  = numerous, 4  =  very  numerous, 5  =  swarming); i f  i t  was co l l ec ted  as

an egg ( 1 9 ) ,  nymph ( 2 0 ) ,  l a r v a  ( 2 1 ) ,  pupa ( 2 2 )  o r  adu l t  ( 2 3 ) ;  and a  no te

section o f  50 spaces f o r  any add i t iona l  in fo rmat ion .



FIGURE I Natural  H i s t o r y  Museum o f  Los Angeles County
Ballona Wetlands Survey 1980-1981

ENTOMOLOGY FIELD NOTES
CALIFORNIA-Los Angeles County, B a n a n a  Wetlands

Ecology Card
Record #  1 )

Card #  6 )  1
Unit #  7 )
b4ilorollab.8)

Date 1 1 )
Time 1 7 )

Col lect .21)

27)
33)
39)

Habitat  4 1 ) _
4 3 )
. _4 5 )
. _47
49

Photo S i ) . _
Insect  I d e n t i f i c a t i o n  Card

Record #  1 )

Card #  6 )

Family 7 )

Genus 1 2 )

17)
22)

27)

Species 32)
37)

42)
47)

Subspec.52)
57)
62)
67)

Voudier 72)

Host In format ion  Card

Record #  1 )
Card #  6 )

Family -
4 12)

Genus 1 7 )

22)

Species 2 7 )
32)
37)
42)

SUbspec.47)

52)

57)
62)

Specimen67)
Cat. #  6 8 )

Insect  In format icn  Card

Record #  1 )
Card #  6 )

A c t i v i t y  7 )
9)

11)

13)

15)

Photo 1 7 )
Abundan 18)

Egg 1 9 )
Nymph 2 0 )
Larva 2 1 )
Pupa 2 2 )
Adult 2 3 )
Nbtes 27-72)
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rapid conversion t o  a  computer-based f i l i n g  system.

Specimens were i d e n t i f i e d  i n  t he  labora tory  o r  sent  t o  s p e c i a l i s t s .

They were analyzed f o r  t h e i r  ecological  s i gn i f i cance  t o  BCR. App rox ima te l y

10,000 specimens represent ing 475  species were co l lec ted .  I t  i s  impor tant

to note t h a t  the  i d e n t i f i c a t i o n  o f  many specimens i s  pending f u r t h e r  exam-

ination by  spec ia l i s t s .  3 0 0  hours i n  t he  f i e l d  and over  2000 hours i n  t h e

laboratory were spent by the  sen io r  author on t h i s  s tudy.

ENTOMOLOGICAL PERSPECTIVE OF THE BALLONA CREEK REGION

Ballona Creek Region contains one o f  t he  few remaining coastal  s a l t

marshes l e f t  i n  southern Ca l i f o rn i a  and thus i s  an impor tant  s i t e  f o r  insects

specialized f o r  t h i s  h a b i t a t .  I t  serves as a  refugium f o r  insec ts  because

of t he  r e l a t i v e l y  undisturbed hab i ta ts  and a v a i l a b i l i t y  o f  na t i ve  vegetat ion

fo r  insects  t h a t  have been ex t i rpa ted  f rom o ther  such places on ou r  po r t i on

of the  Ca l i f o rn i a  coas t l i ne .  Because o f  t h e i r  r e l a t i v e  minuteness, i nsec ts

can surv ive  i n  smal l  areas as l ong  as t h e  hab i t a t  i s  n o t  g r e a t l y  d is turbed

by urban development, rec rea t ion ,  pes t i c i de  o r  o ther  des t ruc t i ve  human use.

BCR was d i v ided  i n t o  a r b i t r a r y  spaced geographical u n i t s  ca l l ed  " U n i t s "

fo r  accuracy and ease o f  reference i n  t he  discussions f o l l ow ing .  S e e  t h e

introduct ion o f  t h i s  r epo r t  by Ralph Schreiber f o r  a de ta i l ed  desc r i p t i on

of these areas.

UNIT 1

Unit 1 -no t  on ly  holds t h e  greates t  d i v e r s i t y  o f  i n s e c t s ,  b u t  a lso  t he

most s i g n i f i c a n t  species i n  terms o f  r a r i t y  o r  r e s t r i c t e d  occurrence t o

the coas t l i ne  o f  southern C a l i f o r n i a .  A  number o f  such species were co l lec ted

on the  sand dunes located a t  t he  extreme west end o f  Un i t  1 .

The sand dunes deserve spec ia l  a t t e n t i o n ,  because, desp i te  t h e i r
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re la t i ve l y  small s i z e ,  t hey  have t h e  most species o f  any s i ng le  h a b i t a t

type a t  BCR. I n s e c t s  t h a t  are r a r e  o r  r e s t r i c t e d  t o  t he  coas t l i ne  are found

here: Subterranean Sand Dune Beet le  (Coelus c i l i a t u s ) ;  Dorothy 's  Sand Dune
sio

Weevil (Tr igonoscuta dorothea dorothea) ;  B e l k i n ' s  Horse F l y  (Apatolestes

b e l k i n i ) ;  Seashore Robber F l y  (Cophura c lausa) ;  wingless wasps (Brachyc is t i s

species); sand dune cockroaches (Arenivaga spec ies) ;  Panther F l y  (Neomydas

go p a n t h e r i n u s ) ;  and several  genera o f  r a r e  bees and wasps (see Species L i s t ) .

Noteworthy among these i s  t h e  Yel low-faced Bee (Hylaeus punctatus)  known
ah

elsehwere on ly  from Europe. T h i s  i s  t h e  f i r s t  t ime t h i s  bee has been found

in North America.is

The w i l l ow st rand ad jo in ing  the  sand dunes supports a  number o f  na t i ve

ime i n s e c t  inhab i tan ts .  A  species t h a t  i s  widespread i n  southern Ca l i f o rn i a  b u t

uncommon i s  Morse's Sh ie ld  Back Katydid (Neduba morsei ) .  T h e  w i l l ow  wood

is used as a  food source by  t he  Locust Clearwing Moth (Paranthene robinae)

and Western Drywood Termites ( Inc i s i te rmes  minor ) .  O t h e r  common and wide-

spread insects  feed on t h e  w i l l ow  leaves,  such as t h e  l e a f  beet les (Pachy-

brachus species and Psyl lobora v ig inmaculata)  and var ious  l e a f -  and stem-

mining species (see Species L i s t ) .  T h e  l e a f  l i t t e r  under the  w i l l ow  t rees

provides cover  f o r  many species o f  ground-dwel l ing i n s e c t s ,  such as sp r i ng -

t a i l s  (Col lembola),  ba rk  l i c e  (Psocoptera),  bee t l es ,  s i l v e r f i s h  (Thysanura)
and mi tes.

The pickleweed por t ions  o f  U n i t  1 suppor t  many i nsec ts  t h a t  a re  on l y

found i n  regions w i t h  wet sa l i ne  s o i l s ,  such as coasta l  s a l t  marshes and

estuaries. T h e  l a r g e s t  populaton o f  t he  Wandering Skipper (Panoquina er rans)

at Bal lona i s  found here.  O t h e r  pickleweed inhab i tan ts  inc lude  t he  Br ine

Fly (Ephydra r i p a r i a ) ;  long- legged f l i e s  (Dol ichopodidae);  midges (Chironom-

idae)., Pale Shore Bug (Sadula p a l l i p e s ) ;  ground beet les  (Tachys and Bembidion);
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and rove beet les (Staphy l in idae) .  T h e  F r a i l  S p r i n g t a i l  (Onychirus d e b i l i s )

known elsewhere from France and Alaska was co l lec ted  i n  t h e  S a l t  Grass

(D is t i ch l i s  sp i ca ta ) .

The s a l t  marsh f l i e s ,  ground bee t les ,  rove beet les ( e s p e c i a l l y  t he

genus Bledius)  and a  populat ion o f  the  Mudf lat  Tige r  Beet le  (C ic inde la  t r i -

fasciata sigmoidea) i n h a b i t  t he  mud and s a l t  f l a t s  o f  U n i t  1 .  A l l  o f  these

insects spend a  po r t i on  o f  t h e i r  l i v e s  burrowing i n  t he  s a l i n e  mud.

Horse s tab les a re  located i n  the  southwestern corner  o f  Un i t  1 .  I t

is important  t o  recognize t he  great  damage t o  t he  ecosystem i n f l i c t e d  by

the horses and t h e  abundant pest  f l i e s  (Ca l l iphor idae  and Muscidae) whose

larvae develop i n  horse droppings. T h e s e  f l i e s  may be invo lved i n  mechanical

disease transmission and are  known nuisances.

The weedy por t ions  o f  Un i t  1  support  numerous species o f  i nsec ts .  T h e s e

are widespread and common types adapted f o r  existence i n  f a l l o w  f i e l d s  and

vacant l o t s .  I n t r o d u c e d  i nsec t s ,  such as t h e  Cabbage B u t t e r f l y  ( P i e r i s

rapae) and t he  Argent ine Ant  (Iridomyrmex humi l i s )  a re  t h e  most conspicuous.

Several species o f  aquat ic  insec ts  a re  found i n  the  numerous f r e s h

and brackish waters o f  Un i t  1 .  T h e  most abundant species i s  t h e  S a l t  Marsh

Water Boatman (Tr i choco r i x i a  r e t i c u l a t a )  which i s  probably a  s i g n i f i c a n t

food source f o r  shorebirds and f i shes  (Nagano, 1981).

The la rge  number o f  species o f  insects  i n h a b i t i n g  U n i t  1  can be a t t r i -

buted t o  the  numerous species o f  na t ive  p lan ts  which prov ide food and t h e

varied hab i ta ts  ava i l ab le .

UNIT 2

There a re  th ree  basic i n s e c t  hab i ta ts  i n  U n i t  2 :  p i c k l e w e e d ,  weedy

f ie lds  and eucalyptus grove. M a n y  o f  t he  insects  a re  t h e  same as U n i t  1

except t h a t  t he  d i v e r s i t y  and abundance i s  lower.

met
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The s a l t  marsh vegetat ion (pickleweed and sa l t g rass )  supports a  l a rge

population o f  t he  Wandering Skipper (Panoquina e r rans ) .  Numerous i nd i v i dua l s

and mating pa i rs  were observed throughout t h i s  h a b i t a t .  B r i n e  F l i es  (Ephydra

r i p a r i a ) ,  t he  Pale Shore Bug (Sadula p a l l i p e s ) ,  t h e  Mudf la t  Tige r  Beet le

(Cicindela t r i f a s c i a t a  sigmoidea) and t h e  ground and rove beet les observed

in the  pickleweed o f  U n i t  I  were a l so  found here.  A l t h o u g h  U n i t  2  has a

smaller amount o f  pickleweed and sa l tg rass  than U n i t  1 ,  i t  s t i l l  supports

viable and hea l thy  populat ions o f  s a l t  marsh insec ts .

The brackish water i s  inhab i ted  by  aquat ic  i nsec ts  such as t h e  S a l t

Marsh Water Boatman (Tr i choco r i x i a  r e t i c u l a t a )  and smal l  wa te r  scavenger

beetles (Tropis ternus spec ies) .

The weedy f i e l d  po r t i on  i s  inhab i ted  by common and widespread insec ts

that feed ,  breed and develop here.  A l t h o u g h  common, these insec ts  a re  an

important p a r t  o f  t he  BCR ecosystem t h a t  provide food f o r  vertebrates and

perform o ther  essent ia l  r o l e s .

The extensive stand o f  eucalyptus and o the r  introduced p lan ts  on t h e

south s ide  o f  U n i t  2  i s  inhab i ted  by  a  few insec ts  t h a t  a re  common and wide-

spread i n  western North America. T h e s e  inc lude overwinter ing Monarch B u t t e r f l i e s

(Danaus p lex ippus) ,  Mourning Cloak B u t t e r f l i e s  (Nymphalis an t i opa ) ,  Argent ine

Ants (Iridomyrmex humi l i s )  and Black Widow Spiders (Lactrodectus mactans

hesperus). T h e  depauperate i n s e c t  fauna can be a t t r i b u t e d  t o  t h e  l a c k  o f

an abundance o f  na t i ve  p lan ts  a t  t h i s  s i t e .  I t  i s  a  h i s t o r i c a l  f a c t  t h a t

few, i f  any,  Aus t ra l i an  insec ts  were introduced o r i g i n a l l y  w i th  eucalyptus,

and few nat ive  North American species have adapted t o  i t  as a  food hos t .

Essential o i l s  a l so  g ive  t h e  f o l i a g e  a  natura l  res i s tance  t o  i nsec t  feeding.

UNIT 3

The i nsec t  l i f e  found i n  U n i t  3  i s  representat ive  o f  t he  coastal  s t rand



and the  g rea te r  Los Angeles Basin r a t h e r  than exc lus ive ly  coastal

wetlands. A l t h o u g h  i t  does n o t  have as g rea t  a d i v e r s i t y  o f  species as

Unit 1 ,  i t  does have la rge  populat ions o f  a few nat ive  i n s e c t  species.

Many o f  these are  now very ra re  o r  e x t i n c t  f rom the coasta l  reg ions  o f

Los Angeles County due t o  hab i t a t  des t ruc t ion  and urban growth.

The ma jo r i t y  o f  the  vegetat ion o f  Un i t  3  i s  pickleweed, scrubland

(weedy o r  f a l l o w  f i e l d )  o r  t r a n s t i t i o n a l  between t he  two.  T h e  many

weedy and introduced p lants  support  few species o f  i nsec t s ;  none were

observed on the  Pampas Grass (Cor tader ia  atacamensis). A d u l t  Rabbi t

Bot F l i es  (Cuterebra l ep i vo ra )  were seen and co l lec ted  i n  t he  scrub-

land; t h i s  i s  an endoparasite o f  the  r a b b i t  populat ions a t  BCR.

A nest  s i t e  o f  approximately 300 Common Sand Wasps (Bembix

americana comata) was found i n  t h e  northeastern corber  o f  the  pickleweed

port ion. T h e s e  wasps are important  predators o f  f l i e s .  A  nes t  s i t e  o f

the S o l i t a r y  Bee (Diadasia consociata) i s  located i n  t he  middle o f  the

pickleweed. T h e s e  bees are  important  po l l i na to r s  o f  many o f  the  na t i ve

plants i n  U n i t  3 .

I t  i s  important  t o  note t h a t  insec ts  t h a t  requ i re  permanent sources

of sa l ine  water  o r  mud are  no t  found i n  t he  pickleweed po r t i on  o f  U n i t  3 .

These water-dependent species,  which do occur i n  both Un i t s  1  and 2 ,  a re

the Wandering Skipper (Panoquina e r rans ) ,  Long-legged f l i e s  (Dol ichopo-

didae), t h e  Mudf la t  Tige r  Beet le (C ic inde la  t r i f a s c i a t a  s igmoidea),  and

the Pale Shore Bug (Saldula p a l l i p e s ) .  T h e  absence f rom U n i t  3  o f  these

water-dependent species maybe due t o  t he  -
u n r e l i a b l e  a n d  
u n p r e d i c t a b l epresence o f  water,  which appears t o  be ephemeral and occasional i n

occurrence.

E -10

ME

IMO

mol



om

A semideveloped sand dune i s  found i n  t h e  southeastern corner  o f

Unit 3  where some dune vegetat ion occurs.  N o  sand dune insec ts  were seen

or co l l ec ted ,  and i t  i s  u n l i k e l y  t h a t  any i n h a b i t  t h i s  s i t e .  T h e  many

rocks i n  the  s o i l  and t h e  f a c t  t h a t  t he  sand has been a r t i f i c i a l l y  placed

• ( S c h r e i b e r ,  pers .  comm.) may exp la in  t h e i r  absence.

Unit 3  i s  used by many people t o  r i d e  t h e i r  o f f - r oad  veh ic les  (ORV).

This i s  expec ia l l y  ev ident  i n  t h e  pickleweed por t ions  where the  s o i l  has

been severely  scarred.  F o r  d e t a i l s  o f  t he  damage t o  t he  i n s e c t  popula-

t ions by ORVs, seen the  Problems and Conclusions Sect ion o f  t h i s  paper.
sit

The on ly  po r t i on  o f  U n i t  3  where t r u e  moisture dependent insec ts

occur i s  i n  the  d ra in  d i t c h  on t h e  northeastern co rner.  H e r e  the re  a re

low densi ty  populat ions o f  t he  Wandering Skipper (Panoquina e r rans ) ,  t h e

Is M u d f l a t  Tige r  Beet le (C ic inde la  t r i f a s c i a t a  sigmoidea),  B r ine  F l y

(Ephydra r i p a r i a ) ,  long- legged f l i e s  (Dolichopodidae) and t h e  Pale Shore
s.

Bug (Saldula p a l l i p e s ) .

The value o f  Un i t  3  t o  na t i ve  i nsec ts  l i e s  i n  t h e  l a r g e  amount o f

open space and vegetat ion which provides food ,  cover  and nest ing  s i t e s .

MR V e r y  few s i t e s  o f  s i m i l a r  s i z e  and ecolog ica l  d i v e r s i t y  a re  l e f t  along t he

coast l ine o f  Los Angeles County.

AGRICULTURAL LANDS

The Ag r i cu l t u ra l  Lands cons i s t  o f  var ious g a b i t a t s ,  such as t h e
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introduced vegetat ion ( " t h e  junkyard" )  l oca ted  nor th  o f  Culver  B lvd.  T h e

major i ty  o f  the  A g r i c u l t u r a l  Lands supports few species o f  i nsec ts .



The c u l t i v a t e d  f i e l d s  a re  used f o r  t he  product ion o f  crops and

are plowed o r  are  covered by a few weedy species o f  p l an t s .  T h e  m a r j o r i t y

of insec ts  found w i t h i n  t he  a g r i c u l t u r a l  f i e l d s  are  t r a n s i e n t  o r  " pes t "

species. T h e  Gray Hairs t reak B u t t e r f l y  (Strymon melinus pudica)  probably

feeds on leguminous p lan ts  c u l t i v a t e d  on t h e  s i t e .

The weedy por t ions  border ing the  a g r i c u l t u r a l  f i e l d s  a l so  support

a depauperate i n s e c t  fauna, cons is t ing  o f  widespread and common species.

Bumblebees (Bombus species) a n d  o the r  na t i ve  bees were f requen t l y  ob-

served feeding on f l owers .

Centinela Creek Drainage D i tch  which runds through t he  south s i de

of t h e  Ag r i cu l t u ra l  Lands i s  another important  i nsec t  h a b i t a t  a t  BCR. T h e

water supports squat ic  i nsec ts  and a l so  t e r r e s t r i a l  spec ies  t h a t  feed on

emergent po r t ions  o f  hydrophyt ic p l an t s .  T h e  Wandering Skipper (Panoquina

errans) and the  Mudf la t  Tige r  Beet le (C ic inde la  t r i f a s c i a t a  sigmoidea),

Pale Shore Bug (Sadula p a l l i p e s ) ,  Br ine  F l y  (Ephydra r i p a r i a )  and ground and
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rove beet les (Carabidae and Staphyl in idae)  a re  found i n  t h e  d i t c h  from the

gas p l a n t  east  as f a r  as s a l i n e  water  occurs. T h e  populat ion dens i t ies  o f

these insects  a re  lower  than those i n  Uni ts  1 ,  2  o r  3 .

The vegetat ion a t  t he  base o f  t he  b l u f f s  supports an i nsec t  fauna t y p i c a l

of weedy f i e l d s  and t h e  Coastal Sage Scrub community. N o  unusual o r  espec ia l l y

rare insects  were observed o r  co l lec ted .

The " junkyard"  located  no r th  o f  Culver Blvd.  has low i nsec t  d i v e r s i t y.

Several extremely la rge  co lon ies o f  t he  Argent ine Ant  (Iridomyrmex humi l i s )

were found under the  numerous boards,  mattresses and o the r  debr i s ,  bu t  no

rare o r  unusual species were discovered here.

The f i e l d s  nex t  t o  t he  gas p l a n t  road a re  f i l l e d  w i t h  r a i n  water dur ing

the w i n t e r  and spr ing  months. Numerous species o f  insec ts  use the  temporary

plant l i f e  t h a t  develops then as food ,  cover  and breeding source. A q u a t i c

insects i n h a b i t  t he  water and serve as food f o r  shorebi rds.

BALLONA CREEK CHANNEL

The Ballona Creek Channel has ve ry  few species o f  permanent i nsec t  i n -

habitants because o f  t he  rocky  substrate which prevents most ground-burrowing

forms f rom becoming es tab l ished,  t h e  h igh  spr ing  and w i n t e r  f l ood  waters which

el iminate a l l  b u t  t he  ha rd ies t  species a n d  t h e  l a c k  o f  d iverse vegetat ion

food sources.

Three species o f  t i g e r  beet les  populate t h e  Bal lona Creek Channel. T w o ,

the Red B e l l y  Tige r  Beet le  (C ic inde la  haemorrhagica haemorrhagica) and t he

Oregon Tige r  Beet le (C.  oregona oregona),  a re  widespread i n  western Northgm
America. T h e  t h i r d ,  t h e  Mudf la t  Ti ge r  Beet le (C.  t r i f a s c i a t a  sigmoidea),

•  w h i c h  i s  a l so  found i n  Un i ts  I ,  2 ,  3  and a  po r t i on  o f  t he  A g r i c u l t u r a l  Lands,

has been ex t i rpa ted  f rom most o f  i t s  range i n  t h e  United States.  Nagano ( i n

nu p r e s s )  postu lates t h a t  t he  Bal lona Creek Channel popu la t ion  o f  t he  l a s t  species
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is h i gh l y  suscept ib le  t o  human disturbance and i s  i n  danger o f  being e l iminated.

A s ing le  nest  each o f  t he  Honey Bee (Apis  m e l l i f e r a )  and t h e  Ca l i f o rn ia

Harvester Ant  (Pogonomyrmex c a l i f o r n i c u s )  were discovered on the  nor th  bank

of the  channel. T h e  Honey Bee nest  i s  located i n  an o l d  storm p ipe ,  and t he

Harvester Ant  colony i s  found on t he  ground i n  a  sandy area. D u e  t o  the  r e l a -

t i v e l y  low numbers o f  Honey Bees observed a t  BCR, i t  i s  h i g h l y  probable t h a t

th is  i s  t h e  on ly  colony i n  t he  area. T h i s  f e r a l  i n s e c t ,  through no t  na t i ve ,

is important i n  t h e  p o l l i n a t i o n  o f  the  l o c a l  f l owe r i ng  p lan ts .  Commercial

hives, however, have been placed i n  t he  a g r i c u l t u r a l  a rea  (as  o f  1  J u l y  1981).

Numerous algae-feeding f l i e s  o f  an undetermined f a m i l y  were observed

on t he  rocks w i t h i n  t he  i n t e r t i d a l  zone. T h e  Ha i ry  Shore Bug (Sadula comatula)

also l i v e s  beneath debr is  i n  t h e  same area. N o  insec ts  were seen o r  co l lec ted

in o r  on the  seawater i n  t he  channel.

Aside from these i n s e c t s ,  most o f  the  species observed i n  t h e  channel

are feeding on t he  few weedy p lan ts  o r  are t rans ien ts .  A l t h o u g h  t h i s  i s  t h e

only l o c a l i t y  where some o f  these insec ts  a re  found a t  BCR, they  are n o t  d iverse

or abundant when compared t o  o the r  u n i t s .

SPECIES LIST

I t  i s  impossible t o  reduce a l l  o f  the  b io l og i ca l  da ta  known f o r  the  species

to occur a t  BCR i n t o  a s imple graphic presenta t ion;  t h i s  i s  t r u e  by reason

of t he  da ta 's  complexi ty  and t h e  mu l t i p l e  stages i n  t he  l i f e  cyc les o f  insec ts .

The Species L i s t  i s  a  very  general summary o f  t h e  s a l i e n t  and most important

aspects o f  BCR's i n s e c t  fauna. B i o l o g i c a l  and eco log ica l  da ta  a re  presented

for  each i nsec t  species observed o r  co l lec ted  a t  BCR. B i b l i o g r a p h i c  sources

are g iven ,  when poss ib le ,  f o r  data t h a t  are unusual o r  poor l y  known. T h e

fol lowing i s  an explanat ion o f  each category:



1-5. U n i t  o f  occurrence: t h e  u n i t  a t  which the  species was found.

Macrohabitat--where the  species was seen, co l lec ted  o r  known t o  i n h a b i t :

6. I n t r o d u c e d  community: p r i m a r i l y  non-native p l a n t s ,  such as t h e

eucalyptus grove i n  U n i t  2 .

7. A g r i c u l t u r a l :  c u l t i v a t e d  lands ,  such as i n  t he  A g r i c u l t u r a l  U n i t .

8. Weedy f i e l d :  m i x t u r e  o f  na t i ve  and non-nat ive p l a n t s ,  such as t h e

portions l ack ing  pickleweed o f  Un i t  3 .

9. S a l t  pan: s m a l l  areas i n  t he  pickleweed t h a t  do n o t  support  p l an t

l i f e  due t o  extremely h igh s a l t  l e v e l s .

10. T r a n s i t i o n a l  pickleweed: p o r t i o n s  t h a t  conta in  both weedy f i e l d

and pickleweed.

11. S a n d  dune: c o a s t a l  sand dune.

12. F r e s h  water:  p r i m a r i l y  f reshwater p lan ts .

13. W i l l o w :  p o r t i o n s  w i t h  S a l i x  species.

14. S a l t f l a t :  e x t e n s i v e  f l a t  d r y  areas o f  the  saltmarsh covered w i t h

a c r u s t  o f  s a l t .

15. M u d f l a t :  muddy non-vegetat ive por t ions o f  t he  saltmarsh wet by

seawater dur ing t i d e s .

16. P i ck leweed :  p o r t i o n s  w i t h  Sa l icorn ia  and associated vegetat ion.

Occurrence--the res iden t  s ta tus  o f  t he  species:

17. R e s i d e n t :  permanent .
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.

19. M i g r a n t :  a  temporary,  migratory  inhab i tan t .

20. Unknown: r e s i d e n t  s ta tus  i s  unknown.

Season o f  Occurrence--time o f  t he  year when the  species i s  ac t i ve  as a d u l t :

21. S p r i n g :  F e b r u a r y  t o  May.

E-14



22. Summer: J u n e  t o  August.

23. F a l l :  September t o  October.

24. W i n t e r :  November t o  January.

29. Herbivore: feeds on p l a n t  mat ter.

30. Carnivore: feeds on animal ma t te r.

31. Omnivore: feeds on both  p l a n t  and animal ma t te r.

32. Parasite: feeding on a  l i v i n g  organism w i thou t  immediately causing

Abundance--the approximated popula t ion  s i ze  o f  t he  species:

25. V e r y  common: e x t r e m e l y  abundant.

26. Common: abundan t .

27. Occas iona l :  s p a r s e .

28. R a r e :  o n l y  a  few i nd i v i dua l s  seen o r  co l l ec ted .

Autecology--ecological n i che  o f  t he  species (most conspicuous s tage,  usua l l y

adul t ) :

i t s  death.

Synecology--ecological i n t e r a c t i o n s  w i t h  o ther  species ( e s p e c i a l l y  t r o p h i c

ro le ) :

33. Mammal p rey :  e a t e n  by  mammals.

34. B i r d  prey:  e a t e n  by  b i r d s .

35. R e p t i l e  p rey : .  ea ten  by  r e p t i l e s .

_36. Amphib ian  p r e y :  e a t e n  by  amphibians.

37. F i s h  prey:  e a t e n  by  f i s h .

38. O t h e r  prey:  e a t e n  by  animals n o t  l i s t e d  above.

39. P e s t  species: i n s e c t  i s  known t o  annoy o r  cause damage t o  man o r

his possessions.

40. O t h e r  information.

See Appendix 1  f o r  the l i s t  o f  species from BCR.
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TAXA OF SPECIAL SIGNIFICANCE

Some o f  t he  insec ts  t h a t  have been co l lec ted  a t  BCR are outstanding f o r

one reason o r  o ther :  f e w  c o l l e c t i o n  records e x i s t ,  t hey  have been o r  are

being proposed f o r  Endangered o r  Threatened Species s t a t u s ,  they  have very

res t r ic ted o r  reduced ranges, o r  they represent important  populat ions f o r

the s tudy o f  biogeography and i n s e c t  evo lu t ion .

1. B e l k i n ' s  Horse F l y  (Apatolestes b e l k i n i ;  D ip te ra :  Ta b a n i d a e ) :  A

single a d u l t  was co l lec ted  on t he  sand dunes o f  U n i t  1 .  O n l y  a  hal f -dozen

specimens a re  known t o  science. I t  has been found on coasta l  sand dunes f rom

Ensenada, Baja C a l i f o r n i a ,  Mexico t o  Playa Del Rey,  C a l i f o r n i a .  A t  the  present

time, noth ing i s  known o f  t he  b io logy  o r  e c o l o g y  o f  t h i s  spec ies,  b u t  judg ing

from i t s  c l oses t  r e l a t i v e s ,  i t  i s  no t  a blood feeder.  I t  probably requi res

the sand dunes f o r  l a r v a l  development.

2. M u d f l a t  Tige r  Beet le (C ic inde la  t r i f a s c i a t a  sigmoidea; Coleoptera:

Cicindel idae):  T h i s  t i g e r  bee t le  was co l lec ted  along t h e  Bal lona Creek Channel,

the s a l t  and mudflats o f  U n i t  1 ,  t h e  muddy por t ions  o f  t h e  pickleweed nex t

to Culver Blvd.  i n  Un i t  2 ,  t h e  Cent inela Creek drainage east  o f  t he  gas p l a n t

in t h e  Ag r i cu l t u ra l  Lands and i n  t he  slough o f  U n i t  3 .  O r i g i n a l l y  i t  was

probably an i nhab i t an t  o f  t he  Venice S a l t  Marsh bu t  was exterminated f rom

a l l  b u t  BCR a f t e r  the nearby Marina de l  Rey was constructed.  Nagano ( i n  press)

documented t h e  range reduct ion o f  t h i s  bee t le .  I t  i s  r e s t r i c t e d  t o  coasta l

areas where i t  i nhab i t s  t i d a l  reg ions  o r  es tuar ies .  I t  i s  now found i n  on l y

seven o f  the  31 l o c a l i t i e s  i t  was known o r i g i n a l l y  t o  i n h a b i t  i n  t he  Uni ted

States.

3. S a n d  Dune Tige r  Beet le (C ic inde la  h i r t i c o l l i s  g rav ida ;  Coleoptera:

Cicindel idae): Specimens now i n  t h e  Museum o f  Comparative Zoology, Harvard

Univers i ty,  were co l lec ted  a t  Playa Del Rey i n  1906. I t  occurs o n l y  on c lean ,
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l ight -co lored sand a t  t he  mouths o f  estuar ies o r  b a r r i e r  beaches (Nagano,

in press) .  Nagano has examined o l d  topographic maps o f  BCR and has determined

that t he  on ly  su i t ab le  hab i t a t  was a t  the  mouth o f  Bal lona Creek. T i g e r

beetles are  very  important  i n  marine l i t t o r a l  ecosystems and have been g r e a t l y

reduced i n  range i n  southern Ca l i f o rn i a  (Nagano, i n  p ress) .  C .  h i r t i c o l l i s

gravida i s  now found a t  on l y  f o u r  o f  24 l o c a l i t i e s  i t  was known t o  have i n -

habited i n  southern C a l i f o r n i a  (Nagano, i n  press) .  T h i s  species apparent ly
is e x t i n c t  from BCR.

4. Wander ing Skipper (Panoquina er rans ;  Lepidoptera:  H e s p e r i i d a e ) :

Large populat ions o f  t h i s  sk ipper  are found i n  t h e  saltmarsh por t ions  o f  Uni ts

1 and 2 .  S a m l l e r  populat ions a re  found i n  the  s lough on t h e  northeast  corner

of Un i t  3  and along t he  Cent inela Creek drainage which runs along t he  b l u f f s

in t h e  Ag r i cu l t u ra l  U n i t .  I t  i s  found i n  c lose assoc iat ion w i t h  the  l a r v a l

foodplant, S a l t  Grass ( D i s t i c h l i s  s p i c a t a ) ,  which grows amongst pickleweed.

For reasons unknown, t h e  Wandering Skipper can develop on ly  on S a l t  Grass

that i s  wet  by sea water  o r  i n  s o i l  t h a t  i s  ve ry  mois t .  T h i s  i n s e c t  i s  r a p i d l y

disappearing from i t s  range because o f  t he  continuous des t ruc t ion  o f  i t s  coasta l

habitats. I t  was one o f  24 species o f  C a l i f o r n i a  b u t t e r f l i e s  considered by

the federa l  government f o r  Threatened o r  Endangered Species s ta tus  (Donahue,

1975). Nagano i s  c u r r e n t l y  s tudying the  present d i s t r i b u t i o n  and s i ze  o f

i t s  few remaining populat ions.

5. W ing less  Wasp (Brachyc is t i s  species;  Hymenoptera: T i p h i i d a e ) :  Females

of t h i s  wasp were co l l ec ted  i n  p i t f a l l  t r a p s  and males i n  u l t r a v i o l e t  l i g h t

traps i n  the  sand dunes o f  U n i t  1 .  T h e  females i n  t h i s  genus a re  wingless,

very r a r e l y  seen and almost unknown f rom coastal  a reas.  T h e  males possess

wings and a re  a t t rac ted  t o  u l t r a v i o l e t  l i g h t s  a t  n i g h t .  N o t h i n g  i s  known

of the  b io logy  o f  these animals;  t h e  males and t h e  f l i g h t l e s s  females a re  so
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s t ruc tu ra l l y  d i f f e r e n t  t h a t  they undoubtedly lead d i s t i n c t  l i v e s .

6. S u n  sp ider  (Eremobates new species;  Arachnida: S o l p u g i d a ) :  T h e s e

animals were co l lec ted  i n  p i t f a l l  t r a p s  located on t he  sand dunes o f  U n i t

1. T h e  species co l l ec ted  i s  new t o  science and i s  t o  be named by a  s p e c i a l i s t .

I t  i s  d i s t r i b u t e d  elsewhere i n  Ca l i f o rn i a  and i s  NOT ENDEMIC t o  BCR. T h i s

species i s  nocturnal  and predaceous on o ther  inver tebrates.

7. D o r o t h y ' s  Sand Dune Weevil (Tr igonoscuta dorothea; Coleoptera: C u r -

cul ionidae): T h i s  bee t le  i s  common beneath na t i ve  p lan ts  i n  the  sand dunes

of Un i t  I .  I t  i s  found on ly  on coastal  sand dunes f rom Po in t  Dume south t o

Orange County (P ie rce ,  1975). Because o f  i t s  extremely l o c a l  occurrence i n

a f r a g i l e  disappearing hab i t a t ,  i t  might become a  candidate f o r  Threatened

status.

8. Ye l l o w - f a c e d  Bee (Hylaeus p u n c t a t u s ;  Hymenoptera: C o l l e t i d a e ) :

This bee i s  known on l y  from western Europe and BCR. I t  might  have been a c c i -

dental ly introduced i n t o  the  wetlands by  human agency o r  i t  could be a  na t i ve

insect, posing an i n t e r e s t i n g  problem f o r  biogeographers. Numerous specimens

were co l lec ted  on t h e  sand dunes and near the  w i l l ow grove i n  U n i t  1 .

9. S w e a t  Bee (Lasioglossum species; Hymenoptera: H a l i c t i d a e ) :  T h i s

bee genus i s  i n  need o f  r ev i s i on ,  and i t  i s  impossible t o  ascer ta in  i f  t he  e i g h t

unident i f ied species o f  Lasioglossum are new t o  science o r  merely unrecog-

nizable w i t h  cu r ren t  knowledge.

10. F r a i l  S p r i n g t a i l  (Onchiurus d e b i l i s ;  Collembola: Onych i u r i dae ) :

One o f  t he  most i n t e r e s t i n g  and d i f f i c u l t  t o  expla in  d i s t r i b u t i o n s  o f  any

insect known, t h i s  s p r i n g t a i l  i s  found i n  France, Alaska and BCR ( B e l l i n g e r,

pers. comm.). A  s i ng le  specimen was co l lec ted  i n  a  Berlese funnel  us ing  l e a f

l i t t e r  from the  saltmarsh o f  o f  U n i t  1 .  T h e r e  a re  th ree poss ib le  ways Onchyrius

debi l i s  could have a r r i ved  a t  Bal lona Wetlands: v i a  human t ranspo r ta t i on ,  as
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a stowaway aboard an a i rp lane  o r  boat ;  v i a  na tu ra l  means o f  t ranspor ta t i on ,

on ocean d r i f t  o r  i n  s a i l  o n  t h e  f e e t  o f  migratory  b i r d s ;  o r  i t  may have been

a res iden t  o f  the  west coast  o f  North America f o r  hundreds o f  m i l l i ons  o f

years, s ince  before cont inenta l  d r i f t  had separated t h e  cont inents .
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INTRODUCED SPECIES

AM T h e  impact o f  t e r r e s t r i a l  ar thropods known t o  be introduced i n  na tura l

ecosystems i s  no t  f u l l y  understood. A  common problem when species newly en te r

a reg ion i s  a  populat ion explos ion and i n tens i ve  compet i t ion w i t h  the  na t i ve

w i l d l i f e .  Wel l -known examples a re  t h e  Norwegian Rat (Rat tus norwegicus) and

the S t a r l i n g  (Sturnus v u l g a r i s ) .  S u c h  problems a re  espec ia l l y  acute i n  i s o -

Aim l a t e d  areas,  such as nature  preserves o r  i s lands .  S e v e r a l  advent ive insec ts

were discovered dur ing  t h i s  s tudy  and t h e i r  e f f e c t s  assessed as f a r  as poss ib le .

Common Dysderid Spider  (Dysdera crocata)  i s  a  sp ide r  o r i g i n a l l y  na t i ve

to Europe t h a t  spec ia l izes  on sowbugs f o r  food.  I t  i s  common throughout BCR,

and t h e  impact on na t i ve  sp iders  i s  unknown.

The most abundant i n s e c t  a t  BCR i s  t h e  Argent ine Ant  (Iridomyrmex humi l i s )

which a r r i ved  i n  Louisiana i n  1890 from South America. F r o m  the  southeastern

United Sta tes ,  t h i s  species spread t o  t h e  warmer par ts  o f  Ca l i f o rn i a  where

i t  i s  now a ub iqu i tous household pes t .  I t  i s  n o t  unusual t o  c o l l e c t  10,000+

indiv iduals i n  s i ng l e  ba i ted  p i t f a l l  t r a p  a t  BCR. T h e  r e l a t i v e l y  low numbers

of na t i ve  a n t  species ( 2 )  i s  probably  due t o  t h e  h i g h l y  aggressive and compe-

t i t i v e  nature o f  t he  Argent ine An t .  T h i s  a n t  i s  d i sp lac ing  na t i ve  a n t  species

in o ther  areas o f  southern C a l i f o r n i a  as w e l l ,  such as i n  t he  Santa Monica

Mountains and on Santa Cata l ina  I s l and .  F u r t h e r  s tud ies on t h e  ecology and

biology o f  t h i s  economical ly impor tant  animal a r e  c r i t i c a l l y  needed t o  determine

i t s  e f f e c t  on na t i ve  a n t  species.
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Introduced i n t o  eastern North America i n  t h e  nineteenth cen tu ry,  t h e

Cabbage B u t t e r f l y  ( P i e r i s  rapae) has s ince  spread across t h e  cont inent  t o

the P a c i f i c  Coast. I t  i s  one o f  t he  most common b u t t e r f l i e s  a t  BCR. T h e

impact o f  P i e r i s  rapae on the  na t i ve  b u t t e r f l y  fauna i s  probably n e u t r a l ,

since the  la rvae  feed on weedy w i l d  mustard (Brass ica)  and rad ish  (Rhaphanus).

The Honey Bee (Ap is  m e l l i f e r a )  was introduced t o  Ca l i f o rn i a  i n  t h e  middle

of the  nineteenth century.  I t  i s  now found near ly  everywhere i n  t h e  s t a t e .

Snell ing has observed t h a t  h ives have been recen t l y  placed on t h e  Ag r i cu l t u ra l

Lands and t h e  Honey Bee populat ion has d ramat ica l l y  increased. T h i s  may lead

to the  ser ious problem o f  t he  na t i ve  bees and t he  Honey Bees competing f o r

a l i m i t e d  number o f  f lowers .

I t  i s  n o t  known when t he  Yel low-faced Bee (Hylaeus punctatus)  was i n t r o -

duced t o  BCR o r  i f  i t  i s  a  na t i ve  i nsec t .  F u r t h e r  s tudies a re  needed t o  de te r -

mine the  ecology and t he  e f f e c t  t h i s  i n s e c t  has on t he  res iden t  bee fauna.

Hylaeus b i s ina tus  i s  a  c lose  r e l a t i v e  o f  the  above bee t h a t  was co l l ec ted

at BCR. H .  b i s i n a t u s  was introduced t o  North America i n  t h e  l a t e  nineteenth

century and has s ince  spread t o  most o f  t he  United States.  T h e  e f f e c t  on

native bees i s  n e g l i g i b l e .

The earwigs ( F o r f i c u l a  a u r i c u l a r i a  and Eubore l l ia  annul ipes)  a re  species

introduced i n t o  North America f rom the  Old World. T h e y  a re  we l l  es tab l ished

and common a t  BCR. T h e  e f f e c t  o f  these omnivorous insec ts  on t he  na t i ve  fauna

is unknown, b u t  they  may prey i n t e n s i v e l y  on ground bee t le  la rvae  (Carabidae).

ENDANGERED AND THREATENED SPECIES

No species o f  insec ts  now known t o  be under s ta te  o r  federa l  p ro tec t i on

have been detected a t  BCR. D e s p i t e  i n tens ive  searching f o r  bo th ,  we found

neither the  E l  Segundo Blue B u t t e r f l y  (Euphi lo tes bat to ides a l l y n i ) ,  an En-

dangered Species known on ly  from the  El  Segundo Sand Dunes, no r  the  Palos
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o f f i c i a l  s t a tus  t o  date.  I t  occurs i n  the  foredunes border ing nearby Dock-

,•• 1 .  BCR i s  one o f  t he  few l o c a l i t i e s  i n  Los Angeles County w i th  l a rge

populations o f  coastal  i n s e c t s .  B C R  i s  a  refugium f o r  many species o f  insects

that were once widespread b u t  are  now l a r g e l y  ex t i rpa ted  f rom the  coast .

Insects a re  a c r i t i c a l  component o f  t he  marine l i t t o r a l  and wetlands ecosystem.

They are t he  pr imary converters o f  p l a n t  matter  t o  p ro te in  and thus provide

food f o r  many ver tebra tes ,  such as b i r d s ,  mammals and r e p t i l e s .min

2. BCR re ta ins  populat ions o f  insects  whose l oss  o f  range elsewhere

has been o r  i s  being documented: M u d f l a t  Tige r  Beet le  (C ic inde la  t r i f a s c i a t a

sigmoidea) and Wandering Skipper (Panoquina e r rans ) .es

3. BCR i s  impor tan t  f o r  entomogeographical reasons,  i . e .  exp lanat ion

4118 o f  t he  presence o f  a  bee and a  s p r i n g t a i l  known elsewhere on ly  from Europe

and Alaska i n  the  case o f  t he  s p r i n g t a i l .

4. Horseback r i d i n g  throughout U n i t  1 i s  v e r y  des t ruc t i ve .  I n t e n s i v e

animal, human and o f f - r o a d  veh i c l e  t r a f f i c  i s  h i g h l y  detr imental  t o  na t i ve

animals and p l a n t  l i f e  (Nagano, 1980, 1981, i n  press;  Powe l l ,  1981; Weaver
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Verdes Blue B u t t e r f l y  (Glaucopsyche lygdamus palosverdesensis),  a  r a re  sub-

species found on l y  on t h e  Palos Verdes Peninsula.

The Globose Dune Beet le  (Coelus globosus) was proposed f o r  considerat ion

as Threatened by  the  Xerces Soc ie ty  (Anon.,  1979) b u t  has n o t  been given t h a t

wei ler  State Beach, b u t  the re  are  no records o f  the  species f rom BCR.

PROBLEMS AND CONCLUSIONS

and Dale,  1978). T h e s e  a c t i v i t i e s  cause compaction o f  t he  s o i l ,  crushing

subterranean insec ts  and dest roy ing vegetat ion,  removing food and cover.

Machines, animals and people s tep  on o r  d r i ve  over  and k i l l  i n sec t s  t h a t  a re

on t he  surface o f  t he  s o i l .  Nagano (1980) noted t h e  numbers o f  t i g e r  beet les
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at Border F ie ld  S ta te  Park i n  San Diego County was s i g n i f i c a n t l y  lower i n  areas
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that had l a rge  numbers o f  horseback r i d e r s  and horses than  i n  areas t h a t  were

not so used. I n  t h e  same r e p o r t ,  he a lso  noted t he  importance o f  r e s t r i c t i n g

human v i s i t o r s  t o  establ ished t r a i l s  on t he  coastal  sand dunes o f  McGrath

State Beach i n  Ventura County i n  o rder  t o  minimize the  damage t o  the  f l o r a

3nd fauna. H o r s e s  i n  U n i t  1 cause the  greates t  amount o f  environmental

destruction because t h e i r  numbers a re  propor t ionate ly  g rea te r  than human and

ORV t r a f f i c .  I t  has been noted throughout the  f i e l d  work o f  t h i s  s tudy  t h a t

the horseback r i d e r s  tend t o  disregard establ ished t r a i l s  and p r e f e r  t r a v e l i n g

through eco log i ca l l y  sens i t i ve  por t ions  such as t h e  sand dunes, mudf lats and

pickleweed. T h e  r i c h  i nsec t  l i f e  o f  these hab i ta ts  w i l l  be  e l iminated i f

the horses a re  al lowed t o  cont inue t h e i r  unres t r ic ted  ravages.

5. T h e  grea tes t  number o f  i n s e c t  species r e s t r i c t e d  t o  the  sea coast

are found a t  t h e  sand dunes a t  t he  west end o f  Un i t  1 .  T h i s  s i t e  i s  sub jec t

to t r a f f i c  by l a rge  numbers o f  humans, equines and occasional ORV's. I t  i s

highly probable t h a t  the  i n s e c t  fauna o f  the  sand dunes w i l l  become e x t i n c t

i f  t h i s  disturbance continues.

6. A n o t h e r  ser ious problem i s  t h e  rap id  spread o f  t h e  introduced i c e -

plant (Carprobotus e d u l i s )  i n  Uni ts  1 ,  2  and 3 .  N o  insec ts  have been observed

feeding on t h e  leaves and r e l a t i v e l y  few species v i s i t  t h e  f l owers .  B e e s

of the  genera Agapostemon and Bombus feed on t he  po l l en  and n e c t a r,  b u t  i t

should be noted t h a t  these insec ts  a re  "genera l "  feeders and w i l l  use  f lowers

of most any p l an t .  Some sp ide r  species use t he  i cep lan t  as a  s i t e  f o r  t h e i r

webs, b u t  they use almost any l ow- l y i ng  p l a n t  o r  o ther  s t r uc tu re  f o r  t h i s

purpose. I c e p l a n t  i s  spreading r a p i d l y  and w i l l  soon crowd o u t  a number o f

native p l a n t  species which are i n t e n s i v e l y  used by insec ts .

7. P e s t i c i d e s  a re  a well-known t h r e a t  t o  i n s e c t  popula t ions,  espec ia l l y

those species sens i t i ve  t o  o the r  de le ter ious  disturbances t o  t h e i r  environment.
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I f  these harmful chemicals en te r  BCR from any ad jo in ing  urban development,

then many o f  t he  na t i ve  insec ts  cou ld  be eradicated.  I t  w i l l  be  u n l i k e l y

that the  exterminated species w i l l  r ees tab l i sh  themselves because o f  t he  l a c k

of any proximate s a l t  marshes or estuaries t h a t  can prov ide a source o f  new

immigrants.

8. T h e  amount o f  sea water  i s  o f  i n d i r e c t ,  though c r i t i c a l ,  importance

A. t o  many insec ts  a t  BCR. S e v e r a l  spec ies o f  s a l t  marsh f l i e s  (Dol ichopodidae,

Ephydra r i p a r i a ,  Chironomidae) can on ly  develop i n  mois t  o r  wet sa l i ne  mud.

The adu l ts  may requ i re  h igh  humid i ty  f o r  t h e i r  we l l  be ing  and f o r  successful

mating.

The la rvae  o f  the  Wandering Skipper (Panoquina er rans)  can on ly  l i v e

on S a l t  Grass ( D i s t i c h l i s  sp i ca ta )  t h a t  i s  wet  by  sea water  o r  i n  s o i l  t h a t

is ve ry  moist .  T h e  la rvae  o f  t h e  Mudf la t  Tige r  Beet le  (C ic inde la  t r i f a s c i a t a

sigmoidea) a re  on l y  found i n  mud o r  sand a t  o r  j u s t  above t h e  mean h i g h - t i d e

mark. I t  i s  i n t e r e s t i n g  t o  note t h a t  dur ing  h igh  t i d e s  these burrows a re

covered by  water.  W i l s o n  (1974) noted t h a t  some r i p a r i a n  species o f  t i g e r

gm b e e t l e s  i n  t he  northeastern Uni ted States su rv ive  being covered by  h igh  r i v e r
waters.

mm
Beetles o f  the  ground bee t l e  genus Bembidion and rove bee t les ,  espec ia l l y

the genus B led ius ,  a re  inhab i tan ts  o f  t he  mud and s a l t  f l a t s  o f  BCR. B o t h
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of these fam i l i es  a re  predaceous on f l i e s  and t h e i r  la rvae.  B l e d i u s  feed

on simple algae (Minnesang, 1980).

- P a l e  Shore Bugs (Sadula p a l l i p e s )  a r e  common inhab i tan ts  o f  t he  pickleweed,

mud and s a l t  f l a t s .  T h e s e  insec ts  a r e  always found near  s a l i n e  water a t  Ballona

Wetlands. Shore bugs a re  impor tan t  predators o f  f l i e s  and o the r  inver tebra tes .on

I f  the  t i d a l  f l o w  i s  increased,  i t  i s  h i g h l y  l i k e l y  t h a t  populat ions

of the  s a l t  marsh insec ts  w i l l  inc rease.
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9. Con t inued  moni tor ing o f  the  i n s e c t  l i f e  o f  BCR i s  essen t i a l .  W e

are s t i l l  f i n d i n g  species unrecorded f rom the  l o c a l i t y  and Los Angeles County

on each f i e l d  t r i p .  W e  have i d e n t i f i e d  475 species t o  date  and est imate t h a t

as many as 1200 species a c t u a l l y  may i n h a b i t  BCR.

10. T h e  entomological charac ter  o f  the  BCR ind ica tes  t h a t  i t  i s  b a s i c a l l y

a natura l  coas ta l  s a l t  marsh and associated sand dune. T h i s  conclusion was

reached by the  presence o f  i n s e c t  i n d i c a t o r  species o f  marine coasta l  h a b i t a t s ,

for  t he  marsh--the Wandering Skipper (Panoquina e r rans ) ,  B r ine  F l y  (Ephydra

r ipar ia )  and Mudf la t  Tige r  Beet le (C ic inde la  t r i f a s c i a t a  sigmoidea);  f o r  the

dune--Dorothy's Sand Dune Weevil (Tr igonoscuta dorothea) and B e l k i n ' s  Horse

Fly (Apatolestes b e l k i n i ) .
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Crustacea
Isopoda
Oniscidae

Porcel l io l aev is  Koch

Arachnida
Spirobolida
Parajulidae
Parajulidae species
Arachnida
Solpugida
Erematobidae
Eremobates new species
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1 Dysderidae
Dvsdera crocata Koch
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Scaphiella hespera Cham.
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Poecilochroa species

Orodrassus species

Pholcidae
Psilochorus species

1 Clubionidae
chiricanthum species
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Phrurotimpus species

! Anyphaenidae
Anvohaena species
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Salticidae
Salticidae species
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Ageienidae
Agelenidae species

Oxyopidae
Ppuretia yir idans (Hentz)• •, -  • --

Theridiidae
Diooena species

Lactrodectus mactans herperus
Cham. and Ivy

Mimetidae
Mimetus species

Araneidae
Eustala species

Tetragnthidae
Tetraqntha species

Zoridae
L ia l laWc414.0  Marx
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Lycosidae
(2-3 undetermined species)
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Linyphiidae
Linyphiidae species

MicrYPhantidae
Micryphantidae species

Dictynidae

Insecta
! Collembola

Onychiuridae
Onychiurus d e b i l j i  (Moniez)

Isotomidae
Crvptopvgus thermoehilus (Axels

Proisotoma schoetti (Bal la Torre

Isotomurus species
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1 Archisotoma i n te r s t i t i a l  is
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! Isotoma maritima Tullberg
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Sminthuridae
5Dhaerid pumills (Krausbauer)

Entomobryidae
Pseudosinella octopunctata

Borner

Entomobrya multifasciata
(Tullberg)

1 Entomobrva Juveniles #1

: Entomobrya Juveniles #2

;
: Entomobrya Juveniles 03 •

i Entomobrya Juveniles #4

ptomobrya Juveniles #5
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Hypogastruridae
Xenylla wilsoni Gama

1

; Hypogastrura essa Christ & Bel l .

, Hypogastrura denticulata
! ( B a g n a l l )

Diplura
Campodeidae

LCampodea, folsomi?

Thysanura
Lepismatidae
Allacrotelsa spinulata (Packard)• -
Microcoryphia
Minertellidae
Machilinus species

Odonata
Aeschinidae
Anax Junius (Drury)

Aeschna species;

; Libellulidae
: Pantala hymenea (Say)
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! Orthoptera
Acrididae
Timerotropis rebel1is (Saussure)
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Pantala flavescens (Fab.)
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16. obse rved  ov ipos i t i ng  i n  t i d a l  channel (Cent ine la  Creek?)
! Tarnetrum corruptum (Hagen)
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Coenargrionidae
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Gryllacrididae
Stenopelmatus fuscus Haldeman
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Ceuthophilus cali fornicus
Scudder

Pristoceuthophilus species

: Gryllidae
; Oecanthus argentinus Saussure

1
Gryllus assimil is (Fabr.)

Polyphagidae
! Arenivaga species

Oermaptera
Labiduridae
Euborella annulives (Lucas)
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Isoptera
Kalotermitidae
Incistermes minor (Hagen)

Embioptera
Oligotomidae
Haoloembia so l i e r i  Rambur

Pscoptera
several unidenti f ied species

Thysanoptera
several unidenti f ied species

Hemiptera
Corixidae
Trirhflcori
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30. o t h e r  insects
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Reduviidae
Zelus tetracanthus Stal
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Pentatomidae
Thyanta pallidovirens (Sta l )

Cydnidae
Microporus obliquus Uhler

Rhytidoporus compactus (Uhler)

1 Neuroptera
Hemerobiidae
Hemerobius pacificus Banks

Chrysopidae
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Myrmeleontidae
Brachynemurus ferox (Walker)

ArmFleon arizonicus Banks
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Col eoptera
Cicindelidae
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Cicindela haemorrhagica
haemorrhaqica LeConte

Cicindela t r i fasc iata  §1qmoidea
LeConte

Cicindela h i r t i c o l l i s  qravida
LeConte

Carabidae
Pterostichus californicus

(Dejean)
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Aaonum californicum Dejean
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17. R e s t r i c t e d  t o  estuar ies and bays on southern Ca l i fo rn ia  -  Baja Ca l i f o rn ia .
Reduced t o  7  l o c a l i t i e s ,  th rea tened?  (Nagano,  i n  press)

17. H a r v a r d  Museum record,  e x t i n c t  BCR. Reduced t o  4  l o c a l i t i e s  i n
southern Ca l i f o rn i a .
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Anniella pulchra (M Hayes, pers .  comm.)
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30. a d u l t ,  dead and dying insects
40. occurs  near water; ground dweller
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Enochrus species

Histeridae
Hypocacus lucidulus LeConte

_Saprinus_1(JIELls Eeichson

Xerosaprinus lubricus LeConte

Xerosaprinus species
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hilonthus species 1 .

Philonthus species 2
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Bledius species
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Ptinidae species 2

Scarabaeidae
Aphodius fucosus (Schmidt)

A hodius l i v i d i us  (Ol iv ier )

Aphodius rugatus (Schmidt)
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Parathyce pOpal js Horn

Beepreshidae
Acmaeodera labvrinthica Fal l

Elateridae
Elater lecontei (Horn)

Anchastussi2elepepnj (Esch . )

•f  Melanotus longulus longulus
(teConte)

Melanotus species

' Dermestidae
Dermestes species

Anthrenus lepidus conspersus
(Casey)

Anthrenus verbasci (Linne)
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30. Car r i on ,  record on dead Lampropeltis getulus
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29. a d u l t  on Lupinus
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Bostrichidae
Rostrichidae species

Cleridae
Phyllobaenu subfasciatu5

(LeConte)

Melyridae
CollnRs  near marqjnellus LeConte

jrichochrus niqrinus Casey

Hilmodamia converunq Guerin

Exochomus fasciatus Casey
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30. o t h e r  soft-bodied insects (especial ly aphids)
Coccinellidae
Coccinella cal i fornica Mann.
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Cryptolaemus montrouzieri Muls. •
IOLI  I "  .
1 I  
[ i I
. J
i
l
l
!  
l
e
i  
r  
r
l
i
g
n
i  
1  
E
r  
1
9
1  
-
1
1
1  
!  
1
1

30. o t h e r  soft-bodied insects (especial ly aphids)
Chilncorus b1vuloecms,..Mu1s.
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Colydiidae
Anchomma costatum LeConte
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Cratidus osculans LeConte
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40. a d u l t ,  ground dwelling; larvae, subterranean

1.1 LI  -
1 ; I !  
I   
i .  
-
1  
I   
f
e
l  
1
-
1 _
1
-
1  
l
•
!  
I
F
.
I  
I
I
!  
I  
I  
t

. r r i r i ,  I  !ol  , I   !  IA0
40. a d u l t ,  ground dweller

1 i  leis! t d v  . 1  t, I

•

-." '  * L I  I t .  ! ! , !id)! ; i n  vorl ! 1
• I c o I l l o I  —
I  1 0 1 1 1 i .  
l a l l  -
1
-
1 * L 1 . 4 ;

38. Therev id f l y  larvae
I
4
0
.  
restricted to 
s a n d  
d u n e s ,  
s a n
d  
d u n
e  
i n d i
c a t o
r  
s p e
c i e
s ;  
f
o
r  
l
i
f
e  
h i
s t
o r
y

isee Doyen (1976)
o i _ i . _
-
_ !
_ t _ l _
J
- - -
r t
-
F r o l  
i
l  
L
L
A
• L
L
J  
i  
I  
[
!
L
i  
I  
I  
t
t
I
)  
!  
'  
'  
-
-
•
•  
'
.
1
.
.
!  
-
•

140. a d u l t ,  ground dweller r " ,
,tx,,-.

- -



17) —  • "
,
1 1
- -
)  
•  
. •  
1 J
3  
t t
. )  
r
-
• -
•  
C
.
,  
C
.
)  
•
-  
•  
‘
.
1  
•  
t  
t
r
,
.
!  
(
1
1
)  
C
D  
•
—
!

• -
•  
t
,  
r
•  
•
•
•  
k
o  
.  
r
•
-
•  
•
—
•  
,  
I  
-
-
•  
I  
i  
r
'
.
!  
C
-
0  
t
•
J  
(
s
;  
C
•
•
•  
:

[ - - !  _  -
T
-  • - •

40. a d u l t ,  ground dweller
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40. a d u l t ,  ground dweller1
: Epantius obscurus (LeConte)

17. in t roduced
Oedemeridae 4 0 .  l a r v a e  i n  moist decaying wood, including driftwoodNacerdes melanura (Linne)
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40. a d u l t  i n  flowers
, Mordellidae
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40. a d u l t  on Malva

Stenopodius f lavidius Horn,

Erycephala morosa (LeConte)
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Alticinae species

Pachybrachus species

Curculionidae
Trigonoscuta dorothed dorothed

Pierce

istoderes obliquus (Klug)

Sitona cal i fornica Fahraeus
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40. r e s t r i c t e d  to  coastal sand dunes, sand dune indicator species
(Pierce 1975:38-41)
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Curculionidae species

' Lepidoptera
Pyralidae
Uresiphita reversal is (Guenee)
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Pterophoridae
ARdistis americana B. & L.

Penstemonii henui  Enge.?

Geometridae
Merochlora  faseolaria Gn.

Luohv14 imolicata mu1ti1ineat4Pack.

Arctiidae
Estiowene A l m  .(OrKv),___

Noctuidae
Yemernnlanis species_
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MartVhilda orac i l is  (Walsh.)
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, l a r v a ,  Plumbago
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Bibionidae 2 9 .  l a r v a  decaying organic mat ter  i n  s o i l
Bibio a lb ipennia albipennis
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Pnecilanthrax species .

Kill I I
—I . .

, 40. l a r v a  aquatic
Syrphidae
Eristalis brousi i  Wi l l is ton
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Dolichopodidae species

Hvdrophorus species?

Eristal is aeneus (Scopoli)

182 d o r i s1 t T g n  Sacken)?

Levidanthrax species?

Dombylius species?

(NJ C
,
1 
t
f
)  
u
n  
(
N
J  
C
D  
j  
I
n  
r
)  
C
.  
c
o  
c
r
,  
c
p  
c
3  
c
n  
C
-
3

LL) , , , ,  c o  C l )  „  „ • •  )  ,  4 0 4  ( N J  • , •1  ( N J  ( N I  ( N J  C i  t ' .  ( N J  0 )  )  )  C
,
1  0 ) 0 ,  C i  ( . 1  C •  )•I  I 1 1

-
1 1
-
1 1    
F
-
P I
P L
e r
r  
I  
1 A
0
1 7
-
F
-
1  
F
l
o
!  
f
4
0
T
7
I  
j
e
f  
1
.
1
_  
I  
(  
t
i  
'
1

32, l a r v a ,  caterp i l la rs
1

err  [ H i f i  1 )1  LJ  L Iö .
1  .
1 -
1
-
1 :
-
. 1 4  -
T T
-
F * 1 * m  
1  
1

• f i l l  FIT i f
.
1
-
1
-  
i o n  
1  
I i . f
-
r t  
_

Iii rou i  I  S i  • lc Li
32. l a r v a ,  w i ld  bee larva

1 j !  1

•  r r l



a I  I  I  I  a  I  a  I  S  I  a  1  I  a  I  a  a
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Otitidae
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Tephritidae
Eutreta angusta Banks .

Truoanea c a l i f o r n i c a  Ma l l . ?

Coelopidae
Coelopa vanduzei Cresson

Sepsidae
Sepsidae species

Ephydridae species

Cryptochaetidae
Cryptochaetum iceryae

Anthomyi idae
Fucell ia pac i f i ca  Mal l .

Muscidae
Musca domestica Linne
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Calliphoridae
! Phaenicia sericata (Meigen)
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Tachinidae
firrhytes metoll iAls (Rob.-Des.)_

Cvlindromvia m a i  (Townsend)_
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32. l a r v a ,  internal  rabbits Meyer and Bock, 1980:489-493
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Lu la  species
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; Call iphialtes notandus (Cress.)
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Compoctonus species
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• Homotropus decoratus (Cress.)

Glypta species

Homotropus maculitrons (Cress.)

Hyposoter species I

Hyposoter species 2
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Hyposoter species 3

, Ichneumoninae species 1

! Ichneumoninae species 2
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5crmbus species 3

Scambus species 5

Scambus species 6

• Scambus brevicornis (Gray.)

' jemelucha species 1
•

Temelucha species 2
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Xanthocamolex species 2

Xanthocampolex species 3. _

Mymaridae
Mymaridae species

Encyrtidae
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Pteromalidae
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!..SpilochaIcis species 1

c0 —1 ( - - )  L c )  L i
-
)  I ,  0 0  
( 0 )  (
-
0  . —
c J  
c 0  
c
o  
a
l  
C
I  
—
,  
c
.
1  
J
-  
1
.
.
n

c
v
j  
-
z
r  
i
n  
I
n  
N 
0
0  
c
r
)  
,
-
-
;  
•
—
•  
•
—
•  
(
N
J  
C
s
.
1  
(
N
J  
(
N
J  
(
-
N
J  
(
N
J  
N
J  
(
N
.
!  
t  
I  
t  
•  
'  
•
•
•  
•  
•  
;

I_LIC I 1  11 r  I  J 1s t  1 lei 11_1'T n  1 TS f•I I j  i ,  1 L.

P i t t  1
.
1
-
1
-
11 ' 1  
-
1 4
]  
[
E
r
r  
l
e
l  
-
T
- 1
4 1
-
1
.
1 1 1
-
T i r
E t i l
i . l i
• l i
-
.
1 1 . .
1 . . .
i . J :

1 1
-
1
-
I T
T
1  
I  
F
o
f  
1  
.
1  
i

NEI

*I I  I. 1 I I  1  1 1 1  1 le

TI•TIII._•10

•TTTITI 1 • 1  7
6-
1 r t • L I T  
I  
i e l  
L 1 o .
1
1 _ 4 • L _

- I  !:1-161 1 . 7 _ 1  f o r !   ! t  L i  I I Ie.i

or] I Lio_1111 F I T TTI   1  1 tol LI  I 1
0
1 I  i    
• •

!

T . 1

TJ  iCet 1 _

1 I 1 7
6 - 1 -
1 —
C E
-
E l e
-  
,  
.
.
L  
'  
'



Spilochalcis species 2

: Chrvsis fuscipes Brulle

1 kledychridium species

1 Tiphiidae
prachycistis agame (Dalla Torre)

•

Chrysididae
Chrvsis dorsalis Aaron

Mutillidae
Sphaeropthalma species

: Scoliidae
; CamPsomeris lo l tec4 (Sauss.)

; Formicidae
; Pogogomvrmex o l i f o r n i c a

(Buckl_q)
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Iridomyrmex humilis (Mayr)

; Leptothorax andrei Emery

Vespidae
Poliste p u r i f e r  Sauss.

Polistes apache Sauss.

YesPuIQ pensylvanica (Sauss.)

Eumenidae
Anristocerus tuberculiceps

sutterianus (Sauss.)
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Anoplimi imbell15 Banks

Anoplius relat ivu5 (Fox)

Eptsyron muinmuenotatul hurcii
Evans

1Pompilus solonus (Banks)

Aporinellus apicatus Banks

, Sphecidae
Sceliphron caementarium (Drury)
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Bembix americana comata Parker

, Lindenius tecuya Pate

Oxybelus uniglumis (Linne)

Tachysphex alpestris Rohw.

TachYsohex species 1

Tachysphex species 2

Tachysphex, species 3

'Tachysohex species 4

Tachysphex species 5
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Philanthus pacificus Cresson

Solierella albipes (Ashmead)

Sphex ichneumoneus (Linne)

Lir is aequalis (Fox)

Lir is argentata (P.  de Beauv.

Tachytes distinctus F.  Sm.
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Ammophila cleopatra Menke

Ammophila species

Larropsis tenuicornis (F.  Sm.)

Diodontus species

Astata nevadica Cresson

'Astata nubeula Cress.
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,Microbembix cal i fornica Bohart

Dryudella caerulea (Cress.)

Megachilidae
Osmia clarescens Ckl l .
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Meqachile concinna F.  Sm.

Anthidium palliventre Cress.

Melittidae
Hesherapis i l ic i fo l iae  (Ck11.)

Colletidae
Hylaeus punctatus (Brulle)

,Hylaeus bisinuatus Foerster
_

Colletes hyalinus oaudialis Ckll

Colletes fulqidus Swenk

colletes slevini Ckll.
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Halictidae
Halictus l iqatus Say .

;Halictus rubicundus (Christ)
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Halictus farinosus Smith

Halictus t r ipa t i tus  Ck l l .

Aqapostemon texanus Cress.

' Aqapostemon angelicus Ckll?
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lasioqlossum species 2
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Lasioglossum species 3

Lasioglossum species 4

Lasioglossum species 5

Lasioglossum species 6

Lasioglossum species 7

Lasioglossum species 8

Lasioglossum tegulari forme
(Crwfd.)
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Anthophora urbana Cress.

Zacasmia maculata (Cress.)

Diadasia consociata Timberlake

Diadasia l u t z i  Ck l l .

Epeolus minimus(Flobt)

! Melissodes lupina Cress.

• Melissodes tepida timberlakei
Ckll.
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Bombus californicus F.Sm.

Bombus edwardsii Cress.

CD •---1 C‘.1 i n  r - ,  CO CT) 0  • -1 (N .1  C O  t x )  r - ,  c o  C I  C D  •—• c
s
j  C O  ‘ 7 t
-  C O  r - .  C D  
C D  c
-
,

r ' )  ,
t •  
t f
)  
C
O  
C
r
t  
,
-
-
•  
•
-
•  
,
-
-
4  
•
-
•  
,
-
4  
•
-
•  
•
-
•  
(
N
J  
O
J  
(
-
N
J  
C
N
.
1  
C
S
J  
(
N
.
!  
C
N
.
1  
C
N
J  
(
.
1  
C
'
)  
t
.
)  
(
,
)  
c
.
'
:  
z
t

t i
t

ti1L1 1 le

111110111.7
,
....
1

To T T T T
-
F f e l e T
T J

'1.11 '1 rat iolk • L I T T I C
-
F I E W C T O T T E R F
T T L I E L I
-
I T T

" 1 =
-
F o i  
i l
_
L
I
T  
1   
I  
-
r
n
r
o
i
j
n
r
u
r
-
R
i
r
i
.  
I  
L
u
l
-
T
-
-
1

1
-
]
;
-
-
L
I
L
W
4

29. Usurpator o f  Anthophora nests

17. introduced
40. Common Honey Bee
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Aombus crotchi i  Cress.
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Bombus sonorus Say

Bombus vosnesenskii Rad.
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Species L i s t :  addendum

The fo l l ow ing  species o f  Homoptera have recen t l y  been i d e n t i f i e d ;
however, n o  f u r t h e r  informat ion i s  ava i l ab le  a t  t h i s  t ime .

Family Cicadel l idae:

Family Membracidae:

Family F la t idae :

Family Ach i l idae :

Family Delphacidae:

Family P s y l l i i d a e :

Amphigonallia sever in i  DeLong
Aceratagal l ia longula  Van Duzee
Prariana sidana ( B a l l )
Euscelidius var iegatus Kirshbaum
Graphocephala atropunctata (S ignore t )
Friscanus f r i scanus ( B a l l )

Sp iss is t i l us  f es t i nus  (Say)

Mistharnophantia sonorana K i r ka ldy

Orgerius t r i q u e s t r i s  Doering and Darb.

Pissonotus de l i ca tus  Van Duzee

Psylla cu r ta  Tu t h i l l
Craspedolepta pulchella (Crawford)
Trioza minuta Crawford
Trioza maura Forster

E-86

an

m e

MIE

Mb

odia

M I

OE

M I



Pia

Species Season co l l ec ted Unit

ea Ceraphron species A spring 1

Platygaster species A spring 1

Pa Diapriinae new genus spring 1

lio
Tetrastichus species spring 1

Tachinaephagus zelandicus summer/spring 2/3

Gonatocerus species spring 1

Ageniaspis species ? spring 1

Eupteromalus species spring 1

Torymus species spring 1
••

Paraholaspis species spring 1

Eurytoma species spring 1

Alloxysta species spring 1

Pachyneuron species spring 1
11 Eridontomerus species spring 1

Ablaxia species spring 1

r
Mesopolobus species spring 1

Habrocytus species spring 1_
Notoglyptus species? ( p e t i o l a t e ) spring 1

Mesopolobus species ( s e s s i l e ) spring 1

1.1 Hormius species no f u r t h e r  d e t a i l s

no f u r t h e r  d e t a i l sEphedrus new species ( p a r a s i t e  o f  aphids)

0
1
1

Habitat

sand dune/wi l low

sand dunes

sand dunes

sand dunes

sand dunes

sand dunes

sand dunes

sand dunes

sand dunes

sand dunes

sand dunes

sand dunes

sand dunes

sand dunes

sand dunes

P
1
1
1

Appendix 2

E-87

The i d e n t i f i c a t i o n s  o f  t he  f o l l ow ing  micro-wasps (Hymenoptera) were

received too  l a t e  t o  have been inc luded i n  t h e  entomological ana lys i s  o f  E R .

sand dunes/wil low

sand dunes

sand dunes

weedy f i e l d / p i c k l e -
weed

Opius new species (pa ras i t e  o f  leafmin ing muscid f l y )  no  f u r t h e r  d e t a i l s



Appendix 3

E-88

Appendix 3  i s  a  l e t t e r  f rom the  Los Angeles County Mosquito Abatement D i s t r i c t

in answer t o  a request  f o r  in format ion about possib le mosquito problems a t  BCR.
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LOS ANGELES COUNTY WEST MOSQUITO ABATEMENT DISTRICT
12107 W.  JEFFERSON BOULEVARD, CULVER CITY,  CALIFORNIA 902 30 • Phone 827 340

BOARD OF TRUSTEES
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Count) L . A .  C o u n t y  Museum
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Dear M r .  N a g a n o :

T h i s  i s  i n  r e s p o n s e  t o  y o u r  r e q u e s t  r e l a t v e
t o  m o s q u i t o  b r e e d i n g  w h i c h  m a y  o c c u r  o r  h a v e
o c c u r r e d  i n  t h e  B a l l o n a  W e t - L a n d s .

There  a r e  a r e a s  i n c l u d e d  i n  t h e  map t h a t  h a v e
had m o s q u i t o  b r e e d i n g  a t  v a r i o u s  t i m e s .  W h e n
b r e e d i n g  d o e s  o c c u r ,  a p p r o p r i a t e  c o n t r o l
measures  a r e  t a k e n .

Any f u t u r e  d e v e l o p m e n t  o f  t h e  a r e a  m u s t
p r o v i d e  f o r  g o o d  w a t e r  managemen t ,  p r o v i d e

pi a c c e s s  f o r  i n s p e c t i o n s  a n d  f o r  a p p r o p r i a t e
c o n t r o l .

H o p i n g  t h i s  w i l l  b e  o f  a s s i s t a n c e  t o  y o u .

4111

Ve r y  t r u l y  y o u r s ,

Norman F .  H a u r e t
Manager


