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in le t  grow abundant c u l t i v a t e d  water i r i s  ( I r i s  orienta- 

lis), some c a t t a i l s  and numerous willows. The f l a t  ter- - 
r a i n  immediately around the l a k e  is covered with t a l l ,  

D a l l i s  grass and Rhodes grass  (Paspalurn dilatatum, and 

chloris p y a n a ) ;  and it i s  a l s o  planred sparsely with 

various  non-native shrubs and t r ees .  

The vegetation of the l o c a l  countryside was origi- 

n a l l y  Coas ta l  Sage Scrub on t h e  h i l l s ,  and oak parkland 

conta in ing  Live oaks (Quercus agrifolia) and valley oaks 

(Q. l o b a t a ) .  Both oaks s t i l l  pers is t  on the reservoir 

property.  Outside the reservoir prope r ty ,  most of this 

area was a g r i c u l t u r a  1 land and pas tu rage  of l a r g e  ranches 

until r ecen t ly .  Since 1955, chese have l a r g e l y  been re- 

placed with e x t e n s i v e  r e a l  e s t a t e  developments and Fndus - 
t r i a l  p l a n t s .  L e e  Lake, and the 200 acres  around it, s t i l l  

remain; the land is devoted to c a s u a l  cultivation of o a t s  

and a l f a l f a ,  and to  occasional  motion picture production. 

The lake has no t  been an  intensive s tudy  area  since 1954;  

but i t s  condition and Redwing population were monitored 

r e g u l a r l y ,  1956-1961. 

I n  1956, a search for Tricolor breeding s i t es  began. 

One was loca ted  a long on Cache Creek a t  the juncCFon of 

Cameron Canyon Road and U . S .  Highway 466 (Fig. Z . ) ,  10 

miles northwest of Mojave, Kern County. This Lies in the 



iid, desert-border of the eastern Tehachapi Mountains a t  E 
;,, altitude of 3800 f ee t .  The stream is intermittent, I 

j Within two miles of the creek, the s teep  surrounding 

slopes of the Tehachapis a re  covered with sparse Joshua 

Tree Woodland (adjacent), Pinon-Juniper Woodland (north- 

west ) ,  and Digger Pine Woodland ( v i s i b l e  south). The f l a t  

P drainage area of the creek, and the lower s lopes  a r e  

covered with rabbit-brush (Chrysotharnnus paniculatus). 

The whole area  is subject to in remi t t en t  livestock 

grazing. One-third mile soufheast of the study area there ' is a damp, p e r m i a l l y  green s i t e  (Fig. 2 .) where Cameron p 
6 Creek spreads out near i t s  confluence w i t h  Cache Creek. 

The vegetation there consists of a few willows, low 

water o f t e n  s rands  from l a t e  winrer through e a r l y  sp r ing .  
k L  

T; 
! This site supported l a r v a l  insect food f o r  blackbirds. 
,L 

5 

The mountains descend r a p i d l y  to the e a s t ,  where there i s  

a quick transition to complete deser t  Creosote Scrub 

Community ( s e e  Munz, 1959, f o r  descriptions of the  c a p i -  

t a l i z e d  p l an t  associations used i n  t e x t  here) .  Wes 



Figure 2 shows the Cache Creek Tricolor 

breeding in the eastern Tehachapi Moun- 

t a i n s .  The numbered ( 1-5)  , cross-hatched 
a r e a s  i n d i c a t e  main forag ing  s i t e s  a d j a -  

cent to the breeding colony. 







$.~cresms have suppor ted  populations of Redwings only .  
@. 
erva t ions  were made there du r ing  1959-1960. The 
& 
lp \ I  ggish streams in t h i s  area  contained t h i c k  cattail and 
I 
Vi 

rush growths, wi th  willows a long  t h e  banks. Immediately 
1; : 
! "  th and south of the s t ream channel cu l t i va ted  g r a i n  has 

r s e ,  and f a r t h e r  to the south l i e s  the Ventura Freeway. 
2, 

Sepulveda Basin has held little w a t e r  s ince  the  con- 

I 

- 
in the s p r i n g .  Far ther  to the north is a County Golf 

The San Fernando Val ley  has undergone g r e a t  change 

the last 20 yea r s  from an area covered by vast  acreages 

';cultivation, ranches and grazing lands to one which F J  $1 
t l k  

& r l y  f i l l e d  with human habitation. I n  addition. with 

creased pressure for mosquito cont ro l ,  marshy a reas  

Eontinue to disappear a t  a r a p i d  rate. 

Several l o c a l i t i e s  were v i s i t e d  in the southern San 

Joaquin Valley, s center of intensive a g r i c u l t u r e ,  abundant 
L 
R' 
h r s h l a n d  end riparian growth. Both species of blackbirds F' 
bred in a field at the Blue Moon Ranch, On Lerdo Highway, 
r: 

L7 miles west of Shafter, Kern County, in A p r i l  1960. The 
r 



ire a reas  where b a r l e y ,  co t ton  and a l f a l f a  were grown. 

Lue Moon ~ a n c h  proper  extends nor th  of this f i e l d .  ~t 
1 

p m n - z i s t s  of c a t t l e  feed ing  pens, p a r t l y  flooded ~astures. - * - .  
.work of marsh-bordered dra inage  ditches. In 

;his region the agricultural mosaic changes annually; and 
i 
C f  
in 1961 the previous  year's barley f i e l d  was but a barren, 

t e ,  surrounded by cultivated fields. The flat 

, v a l l e y  there  is dissected by a myriad of m a r s h  sloughs 

'and d ra inage  c a n a l s ,  and is d o t t e d  wi th  countless small 

irriaation reservoirs wi th  marshy margins.  - 
r b l a c k b i r d  breeding and roosting s i t e s  in Kern 

County where observations were made have been: Near Wasco, 

Buttonwillow, Buena V i s t a  Lake,  and Poso Creek at S t a t e  

Highway 65 in the San Joaquin V a l l e y ,  and aC Lake I s a b e l l a  

and Walker Pass near Weldon in the Sierra Nevada Foorhills. 

These were a l l  marsh or r i p a r i a n  l o c a l i t i e s .  I n  addition, 

several blackbird colonies were observed a long  palustrine 

and r i p a r i a n  p o r t i o n s  of t he  San Diego River ,  San Mego 

County, California during 1962 -1964.  

As an adjunct to these searches, museum specimens, 

egg collections, published reports, and t h e  observations 

of r e l i a b l e  observers have been studied to determine 

p a r t i c u l a r l y  the distribution of the Trico lored  Blackbird 

i n  southern C a l i f o r n i a  during recent years, and over the 

last h a l f  -cen tury  ( F i g .  1). 



Table  12 shows breed ing  schedules i n T r i c o l o r  

colonies a t  severa l  study s i t e s ,  1956-1960. 

Parentheses i n d i c a t e  es t imated  numbers or dates 

with limited observations. Question marks indicat 

no observations made. Right-hand " t o t a l  nests" , 

column i n d i c a t e s  a l l  nests built a t  the  site, 

and approximates t he  maximum number of females 

present in one season. A s  s t a t e d  i n  t e x t ,  the  

l a t t e r  equals about twice the male popu la t i on .  





Tricolors which nested in h a b i t a t  where they d i d  n o t  

of the prospecting period, averaging two weeks before 

d r y  f i e l d s  a t  Blue Moon Ranch, and in the r i p a r i a n  site 

to roos t  in marshes a half-mile or more distant'from the 

Colony Establishment 

This  phase of the cycle abruptly succeeded prospect- 

mained a t  a nesting site p a r t  o r  a l l  of t h a t  d a y .  B i r d s  

forming a colony simultaneously showed a f u l l  range of 

reproductive behavior from territoriality through nest 

construction. Although such activities literally "burst 

forthM within t he  population on a s p e c i f i c  d a t e ,  p a r t i a l  

and irregular mani fe s t a t i ons  of them were observed during 

the prospec t ing  period. Courtship d i s p l a y s  by males on 

1015 hours ,  w i t h  initial co lony  establishment t a k i n g  p l a c e  

~ i e n t  courtship was observed in the evening.among p r e -  



roosting Tricolors. A t  the same t i m e  a l s o  a few females 

were f i r s t  o b s e w e d  carrying s l e n d e r  s t r a n d s  of n e s t i n g  

m a t e r i a l ,  which ' t hey  discarded upon a l i g h t i n g  a t  Lake 

Sherwood roosts. Following a longer prospecting period 

in the latter y e a r ,  Tricolors formed co lon ie s  a t  s e v e r a l  

marshes on and near  the l a k e ,  March 31 through A p r i l  2 

(Table 12). Exhibitions of partial breeding behavior  in- 

creased in frequency and intensity dur ing  .the f i v e  to nine 

days between i t s  f i r s t  signs and colony format ion ,  I n c i -  

p i e n t  territorial a d v e r t i s i n g  d i s p l a y s  among males a l s o  

i n c r e a s e d  d u r i n g  such f l o c k  behaviora l  changes l a t - e  i n  

t h e  p rospec t ing  p e r i o d .  Females only  s t a r t e d  to appear  in 

substantial numbers two or t h r ee  d a y s  p r i o r  t o  colony 

es tab l i shment  a t  Lake Sherwood. 

A s  T a b l e  12 i n d i c a t e s ,  h igh ly  synchronous co lon ies  

ranging between 7 5  and 3 ,000 T r i c o l o r s  were observed, 

This means r e l a t i v e l y  l a r g e  numbers of b i r d s  began r ep ro -  

ducing a t  the  same time, and maintained such simultaneity 

throughout a nesting cycle. While t y p i c a l l y  much smaller 

than t h e  massive colonies of 50,000 t o  200,000 b i r d s  re-  

por ted  from extensive agricultural a reas  in the Central 

Valley by Neff (1937) and Orians (1961) ,  synchronous colony 

establishments which I have obsewed conformed t o  p a t t e r n s  

repor ted  by these  a u t h o r s ,  Colonies showed three addition- 

a l  modes of formation besides a fully synchronous one. 

Some continued to expand around their margins with varying 



numbers of newly es t ab l i shed  ind iv idua l s  f o r  several weeks, 

a s  a t  WLSM, 1959 ( T a b l e  12) ,  Others  increased  p e r i p h e r a l l y  

by one or  more d i sc re t e ,  synchronous sub-colony a d d i t i o n s  

Later i n  t h e  breeding season ,  such a s  WLSM in 1958 (groups  

t l ~ f l  and "C" ,  Table 12). Finally, in the tower bul rushes  

of WLSM during 1959, there was c l e a r  evidence t h a t  newly 

a r r i v e d  T r i c o l o r s  r ep l aced  b i r d s  which had a t  tempted  or  

completed one nes t ing  cycle. Replacements simply appeared 

to settle i n  evacuated spaces among remaining T r i c o l o r s  

once the  previous  occupants d e p a r t e d ,  New a r r i v a l s  never  

engaged i n  aggressive con tes t s  t o  e s t a b l i s h  themselves. 

A11 of these efforts c l e a r l y  cons t i tu t ed  colony e s t a b l i s h -  

ment d e v i a t i n g  somewhat from the usual i n i t i a l  synchroni- 

zation of breeding in this species.  One further popula t ion  

t r e n d ,  s i m i l a r  t o  that r e p o r t e d  by Orians (1961), was ob- 

served in Tricolor colony es tab l i shment  a t  Lake Sherwood 

and Cache Creek. A t  these s i t e s  dur ing 1958-1960, t o t a l  

roos t ing  and prospect ing numbers were always l a r g e r  than 

those i n i t i a l l y  e s t a b l i s h i n g  co lon ie s .  This is seen by 

comparing T a b l e s  2 ,  14 and,l7. For example, during a very  

f avo rab l e  1958 a t  Lake Sherwood, 3 ,000 o r  more T r i c o l o r s  

were r o o s t i n g  i n  marshes du r ing  l a t e  Ivlarch; b u t  only about 

1,800 b i r d s  a c t u a l l y  formed the i n i t i a l  colony e s t a b l i s h -  

ment, and an e s t i m a t e d  t o t a l  of 2 ,500  a d u l t s  a t t empted  

breeding du r ing  the whole season.  Thus, it appeared t h a t  

a s u b s t a n t i a l  percentage of potentially breeding T r i c o l o r s  



deser ted some n e s t i n g  l o c a l i t i e s  without establishing 

themselves, The ultimate in such a popula t ion  adjustment  

was t h e  complete desertion of Lake Sherwood by 1,500 Tri- 

colors fo l lowing  abortive colony establ ishment  a t t e m p t s  

dur ing  l a t e  March ( T a b l e  14) .  

Breeding H a b i t a t  

The a p p a r e n t ,  i n t e n s i v e  focus by T r i c o l o r s  on s e l e c -  

t i o n  of p a r t i c u l a r  v e g e t a t i o n  f o r  breeding s i t e s  l eads  

m e  t o  review this phenomenon be fo re  proceeding t o  other 

aspec ts  of the  cyc le .  Like  Redwings, T r i c o l o r s  t y p i c a l l y  

inhabi ted  marshes. Seventy- f ive  percent  of Neff's (1937)  

colon ies  were i n  cattails and bu l rushes .  S e l e c t i o n  of 

non-marsh h a b i t a t  by the s p e c i e s  has been amply documented 

( t h i s  s t u d y ;  Dawson, 1923 ;  Ben t ,  1958; Or i ans ,  1961;  

Richardson, 1961) ;  and such habits r e q u i r e  further exami- 

nat ion .  S t i l l ,  marsh h a b i t a t s  appeared t o  f u r n i s h  conspi-  

cuously dense and wel l  p r o t e c t e d  substrate for s u c c e s s f u l  

breeding.  T a b l e  13 indicates a l l  observed s i t e s  but  two 

were loca ted  i n  marsh o r  r i p a r i a n  s i t u a t i o n s .  

B a s i c a l l y ,  marshes provided limited a r e a ,  the use of 

which was f u r t h e r  r e s t r i c t e d  by T r i c o l o r  preference of 

only c e r t a i n  portions of s e l e c t e d  l o c a t i o n s .  A t  Lake 

Sherwood, bulrushes were preferred, unless prior occupa- 

tion or d e s t r u c t i o n  had rendered them unava i l ab l e .  I n  

these i n s t ances ,  c a t t a i l s  were chosen, bu t  never dry- land 

h a b i t a t ,  Along t h e  San Diego River  i n  1962,  Tricolors 



b l e  13 summarizes observational and literature 

data on Tricolor breeding habitat through 1962 

i n  sou the rn  C a l i f o r n i a .  The second column f r o m  

t h e  l e f t  means the number of new discoveries each 

y e a r ,  Numbers in the other columns indicate num- 

ber of breeding colonies known each y e a r  of the 

study l i s t e d ,  question mark means an uncertain 

number; dashed l i n e s  mean no observations of that 

habitat i n  a given y e a r ;  parentheses  mean breeding 

in a p a r t i c u l a r  h a b i t a t  was presumed, but n o t  

a c t u a l l y  observed. Annual totals of observed 

c o l o n i e s  a r e  included in the right-hand column. 
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bred i n  ex tens ive  c a t t a i l s ,  avo id ing  nearby deep-water  

bulrushes. Choice of nettles a t  San Fernando seemed favor -  

a b l e  even i n  1960,  when the h a b i t a t  was d r y ,  because of 

the p o t e n t i a l  p r o t e c t i o n  a f f o r d e d  by the v e g e t a t i o n .  Even 

t h a t  s i t e  was deserted dur ing  1961. 

A search f o r  reasons  i n  choice  of some h a b i t a t  and r e -  

j ec t ion  of others nearby,  revea led  the fo l lowing .  I n  gene- 

r a l  avoided marshes showed a long, narrow conf igu ra t ion  of 

the kind found along dra inage  d i t ches  or  confined t o  pond 

margins i n  narrow bands. Harshes se lec ted  by the  b i r d s  

showed reasonably broad, circular or i r r e g u l a r l y  polygonal  

(Figure  2 7 )  shapes. I n  cases where two marsh t y p e s  were 

- of s i m i l a r  ex ten t ,  a s  on WLSM, aga in  better pro tec ted  

habi ta t :  ( 'bulrushes) was preferred over  c a t t a i l s .  Ln no 

situations was i n i t i a l l y  d r y  marsh h a b i t a t  (exc lud ing  

nettles) s e l e c t e d ,  regardless  of a e r i a l  con f igu ra t ion .  In  

the one observed d r y - f i e l d  colony,  that vegeta t ion  was 

chosen i n  l i e u  of narrow s t a n d s  of bulrushes a long d r a i n -  

age d i t c h e s  l e s s  than  one mile  d i s t a n t .  The f i e l d  i n  

ques t ion  was ex t ens ive  i n  a r e a ,  and contained numerous 

s t ands  of mustard p l a n t s ,  providing g r e a t e r  vegetation 

density and support than most other fields observed. An 

exception t o  the  broad c o n f i g u r a t i o n  h a b i t a t  c o r r e l a t i o n  

occurred a t  Cache Creek ,  whose r i p a r i a n  h a b i t a t  was long 

and nar row.  Several f a c t o r s  were apparen t .  From 1958- 

1960, s m a l l  Tricolor colonies ( T a b l e  14) were confined t o  





c i a l l y  behavior ,  have diverged t o  a Lesser degree between 

these species p a i r s  than they have between Redwings and 

Tricolors. Relations' . l ips of one other group of b i r d s  

is p e r t i n e n t  to this d i s c u s s i o n .  This p e r t a i n s  t o  an 

apparen t  recent secondary contact between two strikingly 

divergent subspecies of Agela ius  phoeniceus. These a r e  

A .  2 .  subernator and prandis ,  occurring near  Toluca, i n  - 
the s t a t e  of PIexico. S tud i ed  by Hardy and Dickermarl 

(19651, the two forms a r e  distinctive morphological ly ,  

voca l ly ,  and t o  some extent  in habitat select ion.  The 

subspecies g rand i s  i s  thought t o  have crossed surrounding 

mountains within the l a s t  40 y e a r s ,  and to have e s t a -  

b l i shed  i t s e l f  in t h e  Val l ey  of Plexico as a result of 

human d i s t u r b a n c e  of h a b i t a t ,  making the l a t t e r  a v a i l a b l e  

to it. While these a r e  c l e a r l y  only races of the same 

species, hybrids are extremely rare and the s i t u a t i o n  

would seem t o  po in t  toward a t r a n s i t ~ n  in which an inci- 

p i e n t  late-Fleistocene speciation has been discovered in 

i t s  e a r l y  s t a g e s ,  a s  i t  were, even within t h e  same species 

which may well a l r e a d y  have given r i s e  to A ;  t r i c o l o r .  

The e c o l o g i c a l  bases f o r  ,such i n c i p i e n t  divergence a r e  a s  

y e t  obscure f o r  these Mexican ~edwings; but the parallel 

is never the less  remarkable. Such a situation makes rea- 

sonable a q u i t e  recent divergence of Tr ico lo r  and Redwing. 

E. F u t u r e  Kelations 

With continued pressure and even g rea t e r  impact  on 



!, t h e  blackbirds by human population, the  only outcome can I 

be f u r t h e r  restriction of t h e  two speciest h a b i t a t s .  

Nowhere i s  this more apparen t  t han  i n  southern California. 

C o r r e l a t e d  w i th  t h i s  will likely be increased and more 

i n t e n s i v e  a g r i c u l t u r e  i n  r e s t r i c t e d  s i t e s  f a r t h e  from 

met ropo l i t an  a r e a s .  However, l i t t l e  short of wholesale 

extermination (cons ider ing  climatic and p o l i t i c a l  v i c i s s i -  

t u d e s )  of t h e s e  blackbirds, as  f o r  example, because they 

were i n s u f f e r a b l e  crop d e p r e d a t o r s ,  can be f o r e s e e n  a s  

endangering the survival  of e i t h e r  species. Thei r  re- 

markable capabilities f o r  s u c c e s s f u l l y  i n h a b i t i n g  dry- land  

a r e a s ,  i n  the  presence of adequate food,  a r e  clear. 
~ i l l ! ] l ~ ~ ~ i l ~ ~ ~  

lne . Ir icoLor system has even been suggested a s  bene- I i I I  , I  
. - 

f i t i n g ,  and p o t e n t i a l l y  expanding i t s  numbers, a s  a result 

of increased s p e c i a l i z e d  agriculture i n  the C a l i f o r n i a n  

C e n t r a l  Va l l ey  (Orians ,  1960) ; and a similar s i t u a t i o n  i n  I 
the Boat-tailed Grack le  (Cassidix mexicanus) i n  F l o r i d a  

was repor ted  by Se l ande r  and Nicholson (1962) .  It s e m c  

reasonable  t h a t  a s  long  a s  n e s t i n g  h a b i t a t  and fo rag ing  

n a m t a r  are  not des t royed ,  o r  the  t w o  sites do no t  h ~ r n m ~  - - -  - - ----..- 

l oca t ed  simply too Ear a p a r t  even f o r  T r i c o l o r s ,  t h e  s p e -  

c ies  w i l l  t h r i ve .  Of course,  nowhere could t h i s  species 
. . r r  . 

e r e n n i a l  need f o r  i r r i g a t i o n  of the  Cen t r a l  V a l l e y  i n  
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dry  summers, fo r  intermittently flooded livestock p a s -  

tures, and for cheap, in tens ive  a g r i c u l t u r e  preva lent  

there, elimination of Tr ico lors '  h a b i t a t  is improbable. 

The Redwing i s  even more environmentally adept  in terms 

of su rv iv ing  human impacts. 
- 

It seems reasonable that the outcome will simply be 

a gradua l  extension of what one already observes. A s  

humans predominate, there will be an accelerated local 

disappearance of the species. It seems u n l i k e l y  that 

even California can t o l e r a t e  more t h a n  a c e r t a i n  upper 

limit of human density; and it is l i k e l y  t h a t  a b i t  of 

marsh, even on a golf course or in a public park,  will 

remain after some density threshold has been reached, or 

surpassed. 



X .  SUMMARY 

A thorough study was made of natural h i s t o r y ,  ecolo- 

g i c a l  and behavioral a t t r i b u t e s  of the closely r e l a t e d ,  

t y p i c a l l y  p a l u s t r i n e  Tricolored and Redwinged Blackbirds 

i n  southern C a l i f o r n i a .  The former is r e s t r i c t ed  mainly 

t o  c e n t r a l  and coastal C a l i f o r n i a ,  while t he  Kedwing i s  

widespread  over pancontinental  North America. The major 

objective was description and a n a l y s i s  of behaviora l  

a d a p t a t i o n s  in t h e  two species, as they were observed and 

measured in intra- and interspecif ic niche relationships. 

Intensive i r i ve s t i ga t i on  occurred between 1957 and 1961, 

with s p o r a d i c  work covering the rest of the period, 1953- 

1967. 

Both species are h i g h l y  s o c i a l ,  a s t r i k i n g  phenomenon 

during the non-breeding season when large roosting f l o c k s  

used pro tec ted  marsh a r e a s  for s h e l t e r .  During t h a t  

p e r i o d ,  ma jo r  a c t i v i t i e s  involved roosting behavior, 

and shifting, scattering diurnal movements to, f roni, and 

w i t h i n  diverse foraging areas. Variable numbers of both 

species were encountered i n  mixed- and single-species 

flocks. Throughout f a 1  1 and winter, b l a c k b i r d  floclcs 

bivouaced in roosting v e g e t a t i o n  intermittently during 

t he  day ,  a s  did much of the roosting popu l a t i on .  Such 

f l o c k s  r e p e a t e d l y  showed p r e f e r e n c e  t o  join agg rega t i ons  

of t h e i r  own species .  The b reed ing  system evolved by 



each species condi t ioned i t s  responses  and use  of roosting 

vege ta t ion  a s  ehe b reed ing  season approached.  Redwing 

m a l e s  were t y p i c a l l y  h i g h l y  aggressive. defending l a r g e  

territories, between 500 and 11,000 square feet in area, 

i n t e n s e l y  in f a i r l y  d i s p e r s e d  popu la t i ons .  These a c t i v i -  

ties began gradually, as  much a s  10 weeks before  onset of 

n e s t i n g  w i t h  p a i r  f o r m a t i o n  commencing about three  weeks 

be£ ore  n e s t i n g .  The Redwing is h i g h l y  polygynous , and 

mated females under took a l o n e  a l l  nes t ing  d u t i e s .  Acti- 

vities of male and female  Xedwings focused within o r  n e a r  

the territory for nearly a l l  reproductive behavior. Hales 

furn i shed  stable, protected sites for nesting, occasionally 

assisting in rearing young - - -  e s p e c i a l l y  f l e d g l i n g s .  The 

nesting season lasted from l a t e   arch a t  least th rough  

June,  d u r i n g  which time females attempted to rear one or 

more broods. Clutch size was somewhat variable, with  an 

overall mean of 3 . 4 2 .  Breeding success approximated t h a t  

expected i n  open-nes t ing  passe r ines ,  except i n  m r s h e s  

which were exposed t o  h i g h  terrestrial p r e d a t o r  p re s su re  

by d e s s i c a t i o n ,  i n  which cases  nestling and f l e d g l i n g  

crops  su f f e red  g r e a t  Losses. Escape from p r e d a t o r s  by 

o p e n - f i e l d  nes ters  observed may have r e s u l t e d  from smal 

p r e d a t o r  populations, o r  their unfamiliarity wi th  such 

h a b i t a t s  as Redwing n e s t i n g  sites. The Redwing social 

system h a s  selected for the strongest a d u l t  males to 

acquire harems in l i m i t e d ,  f a v o r a b l e  nesting substrate. 





egg- lay ing  and incubat ion .  Females performed a l l  nes t ing  

d u t i e s  a l o n e ,  a s  i n  t h e  Redwing, except feeding  nest- 

lings. A territorial male was absen t  dur ing  incuba t ion ,  

but  returned to assist the  female feeding  the young. A 

male u s u a l l y  had no more than two mates ,  e i ther  because 

those a r e  all he can assist or  e l s e  females s imply  could 

t o l e r a t e  no more than t w o  of them per 35 square  feet 

a v a i l a b l e .  Tricolor c o l o n i e s  from a few hundred t o  

s e v e r a l  thousand b i r d s  n e c e s s a r i l y  exp lo i t ed  food re-  

sources f o r  mi les  around t h e  colony site t o  supply t h e i r  

n e s t l i n g s ,  which, a d u l t  f l i g h t  c a p a c i t i e s ,  p a r e n t a l  co- 

operation, and nomadic opportunism i n  se lec t ing  favorable 

sites permitted them to do. I n  unfavorable  c o n d i t i o n s ,  

whole T r i c o l o r  coloniesdeserted s i t e s  even a s  l a t e  a s  

egg- lay ing  s t a g e s .  Synchrony of T r i c o l o r  breeding popu- 

l a t i o n s  f a c i l i t a t e d  e x p l o i t a t i o n  of short  term r i c h  re- 

sources; but  i f  abundance of the latter was prolonged,  a 

popula t ion  breeding season might l a s t  a s  Long a s  i n  Red- 

wings. T r i c o l o r s  abbreviated events a t  t h e  s t a r t  of a 

season, which shortened i n d i v i d u a l  and synchronous-colony 

reproduc t ive  efforts, a major  modi f ica t ion  from t h e  Red- 

wing system. Ci rcums tan t i a l  evidence po in ted  t o  a s i n g l e -  

brooded cond i t ion  i n  Tricolors; and males a r e  known t o  

undergo t e s t e s  regress ion,  when they have reached the 

s t a g e  of f eed ing  young. Experiments indicated r e a c t i o n s  

t o  s t u f f e d  dummies s i m i l a r  t o  those of Redwings, depending 





t h e  T r i c o l o r  p reva i l ed  because of overwhelming numbers, 

occupying contes ted  . t e r r i t o r y  without  requiring any 

counte raggress ion .  Redwings r e a c t e d  a s  would be expected 

i n  Redwing i n t r u s i o n s ,  but soon dese r t ed  t e r r i t o r i e s  if 

T r i c o l o r  invasions p e r s i s t e d .  Tricolors m u s t  compete t h i s  

way on ly  i n  l a r g e  numbers. The more aggress ive  Redwing 

dominated and evicted them when t h e i r  invading numbers 

were sma l l .  Charac te r  d isplacement  in Redwing plumage, 

and p e r h a p s  song suggests p o t e n t i a l  genet ic  incompata- 

b i l i t l y  and s e l e c t i o n  f o r  more r e a d y  r e c o g n i t i o n  of them 

by tire Redwing f ernale i n  r e c u r r e n t  compet i t ive  s i t u a t i o n s .  

Ti le  two species a r e  only  incomple te ly  i s o l a t e d  by 

geography within tne T r i c o l o r  r a n g e .  The i r  e c o l o g i c a l  

i s o l a t i o n  involves  d i f f e r e n t  t e m p o r a l  and s p a t i a l  exploi- 

t a t i o n  of environment, and p e r n ~ i t s  f requent  co-exis tence 

without o v e r t ,  s t r i c t  h a b i t a t  s e l e c t i o n .  Natura l  o r  

human environmental mod i f i ca t ions  produced a l l  the  p a r t i -  

c u l a r  e c o l o g i c a l  c o n f l i c t s  observed.  Behavioral  i s o l a t i o n  

among s y m p a t r i c  forms  appeared  t o  be i n t e r s p e c i f i c a l l y  

highly developed i n  p a r t  because of a r e q u i s i t e  strict 

adherence t o  the a p p r o p r i a t e  a s p e c t s  of each s o c i a l  system 

f o r  r ep roduc t ive  s u r v i v a l ,  and i n  p a r t  because of po ten-  

t i a l  r ep roduc t ive  incompatibility . H i s t o r i c a l l y  , the 
T r i c o l o r  system probably  evolved f rom some form of Kedwing- 

t y p e  i n  the C a l i f o r n i a n  C e n t r a l  V a l l e y  i n  t h e  p a r t i a l  

o r  complete i s o l a t i o n  of t h a t  reg ion  d u r i n g  I - le i s tocene  



g l a c i a t i o n s .  Such a s i t u a t i o n  p robab ly  favored the 

c o l o n i a l  nomadism in exploitative responses to environ- 

menta l  n e s t i n g  and food resources,  such as  v a s t  marshy 

and r i p a r i a n  h a b i t a t  a s soc ia t ed  with explosive occurrence 

of arthropod populat ions.  Secondary contact with  Ked- 

wings by r e invas ion  of the latter has occurred and 

continued divergence has been favored in these two dis- 

tinctive avian  species a t  l e a s t  because of devastating 

numerical impact by T r i c o l o r s  on Redwings. 


