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Summary. We tested two hypotheses to explain ter- 
ritorial dominance in male birds. Male red-winged 
blackbirds were removed from their territories for 
7 d and then released after replacement owners had 
held their territories 2 to 7 d. Original owners re- 
gained territories from short-term replacements, 
but could not defeat 6 to 7 d replacements. This 
outcome suggests that replacement males relinqu- 
ished their territories to persistent original owners 
after 2 to 3 d of ownership because the territory 
lacked sufficient value to them, but not after 7 d, 
when its value was greater. This result supports 
the Value Asymmetry Hypothesis of  territorial 
dominance and provides strong evidence in birds 
that differences in the extent of  knowledge of or 
investment in an area and, hence, willingness to 
escalate contests, contribute to territorial domi- 
nance. 

Introduction 

Several hypotheses to explain animal contest stra- 
tegies (Maynard Smith 1974; Parker 1974; Mayn- 
ard Smith and Parker 1976; Parker and Rubinstein 
1981) are now being tested as they apply to domi- 
nance and territoriality (e.g., Krebs 1982; Rohwer 
1982; Petrie 1984; Barlow et al. 1986; Beletsky and 
Orians 1987b). Two of these hypotheses are 
especially applicable to many avian territorial sys- 
tems, where owners normally defeat all chal- 
lengers, usually without having their fighting abili- 
ties seriously tested. The Value Asymmetry Hy- 
pothesis (VA) asserts that owners win because the 
territory has greater value to them than to chal- 
lengers (e.g., because owners know the location 
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of resources and escape routes or have stable rela- 
tionships with neighbors). Therefore, payoffs for 
owners are potentially greater and they are moti- 
vated to escalate contests further than are chal- 
lengers. The Resource Holding Potential Hypothe- 
sis (RHP) states that residents hold territories be- 
cause they are better fighters than challengers. Rel- 
atively high RHP could arise from combinations 
of genetic, experiential, and situational factors. 
The Arbitrary Rule Hypothesis, which suggests that 
there is a simple arbitrary rule (e.g., " the  owner 
always wins") that is respected by all contestants, 
is more likely to function when territories are 
short-lived and there is always a surplus of suitable 
breeding habitat. This hypothesis is not considered 
here because neither of these conditions is met 
among most territorial birds. 

Previously (Beletsky and Orians 1987b) we 
evaluated these hypotheses of territorial domi- 
nance in red-winged blackbirds (Agelaius phoeni- 
ceus) by removing territorial males, retaining them 
in captivity for up to 49 h, and then releasing them 
to challenge their replacements. We found that 
original owners nearly always regained their terri- 
tories and suggested that VA explained the results 
better than RHP. However, RHP could not be 
ruled out completely because both hypotheses pre- 
dicted that removed males should regain territories 
under the conditions of  those experiments. The 
purpose of the present study was to extend testing 
of VA and RHP by performing two additional 
types of removal experiments. In the first experi- 
ment we held males off their territories for up to 
7 d, long enough to reduce their chances of reco- 
vering their territories. VA and RHP make differ- 
ent predictions about contest outcomes in this case. 
If  dominance is due predominantly to RHP, then, 
because of condition loss, the probability of  an 
original owner regaining a territory shortly after 
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release should  decline wi th  t ime in captivity.  H o w -  
ever, i f  males  are able to regain lost  condi t ion  af ter  
release, they should  always recap tu re  their  terr i to-  
ries f r o m  rep lacements  who  have  lower R H P ,  
which is why  they did no t  hold  terr i tories in the 
first place. 

I f  d o m i n a n c e  is due p r imar i ly  to VA, then  the 
p robab i l i t y  tha t  a male  recaptures  his f o r m e r  terri- 
t o ry  should  also decline wi th  t ime in capt ivi ty  be- 
cause  the te r r i to ry  becomes  m o r e  va luab le  to the 
new owner  as a result  o f  his acquis i t ion o f  knowl-  
edge, be t ter  re la t ions with neighbors ,  and,  eventu-  
ally, genetic investments .  Even  if  original  owners  
regain  their  condi t ion  af ter  release, they migh t  not 
be able to recap ture  their  terr i tories  because  their  
i m p r o v e d  condi t ion  m a y  no t  offset  the increased 
value o f  the te r r i tory  to the new owner.  O f  course,  
b o t h  V A  and  R H P  could  con t r ibu te  to terr i tor ial  
dominance ,  bu t  one m a y  have  the m o r e  d o m i n a n t  
role. 

Howeve r ,  even i f  V A  is s u p p o r t e d  by  the result  
o f  this type  o f  exper iment ,  R H P  migh t  still ope ra te  
if  or iginal  owners  suffered some long- t e rm bu t  un-  
detectable  loss o f  R H P  while in conf inement .  
Therefore ,  we designed a second type o f  r emova l  
to separa te  the s t rong  cor re la t ion  in all o f  ou r  pre-  
vious r emova l  exper iments  be tween the length o f  
t ime original  owners  were o f f  their  terr i tories  and  
the length o f  t ime rep lacement  males  were on  them.  
Our  m e t h o d  was a double  r em ova l  exper iment ,  in 
which we r e m o v e d  initial r ep lacement  males  4 to 
5 d af ter  they had  t aken  over  the terri tories,  so 
tha t  the original  males  held for  6 to  7 d in capt iv i ty  
faced rep lacements  w h o  had  held their  terr i tories 
for  per iods  no  longer  t han  48 h. 

I f  the original  owners  held 7 d were unab le  to 
regain their  terri tories,  it would  suggest tha t  they 
did, indeed, lose condi t ion  in capt ivi ty  (RHP) ,  be- 
cause  males  held for  only  2 d and  replaced for  1 
to 2 d do  recover  their  terr i tories  (Beletsky and  
Or ians  1987b). I f  the original  males  were successful 
in regaining their  terri tories,  however ,  it would  in- 
dicate tha t  the new owners  did no t  yet  value the 
te r r i tory  enough  af ter  1 to 2 d to raise their  will- 
ingness to  defend it sufficiently to  o v e r c o m e  the 
higher  V A  of  the original  owners.  This  result  
would  also show tha t  the R H P / V A  o f  original  
owners  was no t  affected sufficiently by  7 d in cap-  
tivity to p reven t  their  regaining their  terri tories.  

A bird  in capt ivi ty  m a y  suffer de te r io ra t ion  in 
b o d y  weight  and  muscle  tone,  a t t r ibutes  tha t  m u s t  
con t r ibu te  to R H P  and  terr i torial  d o m i n a n c e  
unde r  na tu ra l  condit ions.  A n o t h e r  fac tor  tha t  m a y  
influence dominance ,  bu t  tha t  has  no t  been  evalu-  
a ted in r emova l  exper iments ,  is c i rculat ing hor-  

m o n e  levels. Tes tos te rone  (T) is a s teroid h o r m o n e  
k n o w n  to affect  aggressive behav io r  and  domi-  
nance  in birds and  o ther  an imals  (Searcy and  
Wingfield 1980; M o o r e  1984; Wingfield  e t a l .  
1987). Terr i tor ia l  male  redwings have  significantly 
higher  circulat ing T levels than  f loaters  dur ing the 
breeding season (Beletsky et al. 1989). I t  is plausi-  
ble tha t  circulat ing T levels con t r ibu te  to de termin-  
ing which males  are capab le  o f  hold ing  terr i tories  
(RHP) .  W e  t o o k  b lood  samples  f r o m  some  o f  our  
capt ive  males  and  measu red  p l a s m a  T levels to de- 
t e rmine  the effects o f  caging dur ing  r emova l  exper-  
iments  on  h o r m o n e  levels. 

Methods 

Removal experiments were conducted on marshes on the Col- 
umbia National Wildlife Refuge in south-central Washington 
State during the breeding seasons of 1986 through 1988. The 
area and the breeding biology of redwings are described in 
detail by Orians and Christman (1968) and Orians (1980). A 
map of the study area is provided by Beletsky and Orians 
(1987 a). A complete description of male territories, our removal 
procedures, and descriptions of territorial contests, are found 
in Beletsky and Orians (1987b). 

The present set of removals were performed early in the 
breeding season before any females arrived in the study area 
or, if they were already present, before they settled permanently 
on male territories. At this time of year, vacated territories 
are occupied quickly by adult, non-territorial replacement 
males. By completing all current removals and releases prior 
to nesting, we eliminated any influence of relative parental in- 
vestments by original and replacement owners on contest out- 
comes. 

All original owners were marked for individual identifica- 
tion with U.S.F.W.S. bands and unique combinations of col- 
ored legbands. Replacement males that were not already 
banded were captured in seed traps and banded prior to the 
releases of original owners. 

Males were removed from their territories in mid-March, 
after boundaries had stabilized. Males removed each year held 
contiguous territories and all or most males on a given marsh 
were removed during a single 3-hour period. By removing most 
males on a marsh, few neighbors remained to expand their 
territories. Almost all territories were claimed by new replace- 
ment males, sometimes within 30 minutes of a removal, but 
always by dawn of the following day. 

Males were held in outdoor cages (66 cm x 73 cm x 78 cm) 
out of sight of and 300 to 500 m from their home marshes. 
They were given water, sunflower seeds, cracked corn, and cere- 
al ad libitum and mealworms each morning. Each male was 
weighed at the time of capture and at the time of release. Males 
were released at their cages, and observers were stationed at 
their territories to determine if they returned immediately (with- 
in 15 to 30 minutes) and to record contests if they occurred. 

Because original owners held 7 d in 1986 and 1987 failed 
to regain their territories from 6 to 7 d replacement males, we 
trapped and removed as many of the replacement males as 
possible either 8 weeks (1986) or 4 weeks (1987) after original 
males were released (see below). The replacement males were 
held for 4 d, giving the original males still present in the area 
opportunities to reclaim territories. 

In 1988, the first set of 11 replacement males were removed 
from territories 2 d before the original owners were released. 



These replacement males were held for 13 d, giving the original 
owners and the second set of replacement males sufficient time 
to settle their contests without interference from these males, 
and then released. 

To determine testosterone levels of captive males, blood 
samples (200-300 gl) were taken from wing veins from 9 owners 
held for 7 d in 1987. Each male was bled when he was trapped, 
after 3 d in captivity, and after 6 d, each time between 0700 
and 0800. Territorial males are apparently unaffected by this 
treatment because they return immediately to their territories 
when they are released and retain their dominance there (Be- 
letsky et al. 1989). For  a description of sampling methods and 
hormonal assays, see Beletsky et al. (1989). 

Results 

Most males held up to 49 h returned immediately 
to their territories and fought their replacements. 
In contrast, few males held for 7 d returned imme- 
diately to their territories (Table 1), and when they 
did, they were usually quickly chased off by their 
replacements. Thus, even though many males held 
for up to 2 d lost their first contests with replace- 
ments, their behavior at release indicates they 
maintained their condition and willingness to fight 
better than males held for the longer periods. 
Many males released after 7 d were not observed 
near their home marshes until the day after their 
release, suggesting that they rested and fed for a 
day before challenging for their territories. In fact, 
one male in 1988 that did not regain his territory 
was caught in a grain trap 3 km away only 2 h 
after his release, and one male that did regain his 
territory within 48 h was captured in a grain trap 
3 km from his territory 24 h after release. 
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Can original owners recover their territories 
f rom 6 to 7 d replacements? 

Only 2 of 18 (11%) territory owners in 1986 recov- 
ered their territories from replacement males (Ta- 
ble 1), one 24 h and one 48 h after release. We 
replicated the experiment in 1987, with a similar 
result; only 2 of 7 males (29%) held 7 d and whose 
replacements held the areas 6 to 7 d, regained terri- 
tories following their releases (one in 72 h and one 
in 96 h). The combined percentage of males reco- 
vering territories after 7 d in captivity from long- 
term replacements, 16% (4 of 25), is substantially 
and significantly less than the percentage of males 
that recovered territories after only 1 to 2 d in cap- 
tivity (91% (50 of 55); t-test of the differences be- 
tween two percentages (Sokal and Rohlf 1969), t = 
7.07, 1-tailed P ~  0.001). In 1987, 2 males removed 
from their territories for only 4 d, facing 4-d re- 
placements, and 3 males removed for 7 d but facing 
replacements who had occupied their territories for 
only 3 d at the time of their release (due to late 
insertions by floaters), had greater success (Table 
1), suggesting that the duration replacement males 
owned territories affected the probability that the 
original owners could defeat them. 

Are males held 7 d physically 
and "psychologically '" capable 
of  again holding territories ? 

Although a few males replaced for 6 to 7 d did 
defeat their replacements (as did 2 of the 3 males 

Table 1. Results of experiments in which male redwings were removed from their territories, held in captivity, and subsequently 
released, 1983 to 1988 

Year Marsh Date of  Number Time 2 weight loss in captivity Time % returning Number 
removals of held replacement to territory (%) 

males (g) (% of body n on territory immediately recovering 
removed weight) at release after release territories 

1983-1985 varied 

1986 Uni t3  

1987 Frog 
Lake 

1988 Hays 
Creek 

varied 55 7-49 h 1.0___1.5 1.4___1.9 43 3-48 h 67.5 50 (91) 

26 March 18 7 d 5.2_+2.5 6.9_+3.2 18 6-7 d 16.7 2 (11) 

21 March 9 7 d 3.9___1.5 5.3-+2.0 9 6 = 7  d 20.0 b 1 (17) 
3 = 3 d  2 (67) 

1 6 d 2.0 2.9 1 6 d, 2 d a 1 (100) 
2 4 d  1.0-+1.4 1.3-+1.8 2 4 d  2(100) 

19 March 8 7 d 1 =24 h 
7=48 h 

3.7+2.1 4.9-+2.7 11 27.3 8 (73) 
3 6 d 2=24  h 

1=48 h 

a Two males replaced this original owner, one inserting on the territory 4 d after the other; 
b Only males held 6 to 7 d 
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held 7 d who faced 3-d replacements), most could 
not. Loss of condition in captivity could have con- 
tributed to their failure, and explained why fewer 
males held for 7 d returned immediately to their 
territories at release (Table 1). Our main indicator 
of condition loss is weight loss (Beletsky and Or- 
ians 1987b). Males held 6 to 7 d in 1986 and 1987 
lost an average of 4.6 + 2.1 g (n = 28), substantially 
more weight than males held only 7 to 49 h (Table 
1). However, three lines of  evidence suggest weight 
loss did not significantly change male motivations 
or decisively affect the final outcomes of territorial 
contests. 

First, many released males were observed re- 
peatedly, over several weeks, particularly early in 
the morning, on their home marshes, challenging 
their replacements. Their behavior suggests that 
they were still interested in their former territories 
and had sufficient energy to make repeated chal- 
lenges. Second, by trapping at the experimental 
marsh during the 12 d following releases of the 
males in 1986, we caught and weighed 10 of  the 
original owners, including the 2 that regained terri- 
tories. Many of  these individuals had rapidly re- 
covered lost weight. Four of the 8 males that had 
not recovered their territories had regained all the 
weight they lost in captivity (2 exceeded their initial 
weights) and the other 4 had gained from 1 to 
5 g since their release. On average, these 8 males 
were at 97.4 • 3.6% of their initial capture weights 
within 3 to 4 d of  release. The 2 males that regained 
territories, trapped 2 to 3 d afterwards, weighed 
only I to 2 g less than they did when initially cap- 
tured. Thus, males remained in the area following 
release and quickly recovered weight lost in captiv- 
ity. It should also be noted that changes in redwing 
body weight of up to 5% within 48-h periods are 
common during the breeding season (4 g from a 
mean of 75 g; Beletsky and Orians 1987a; Orians 
and Beletsky, unpublished data). 

Third, to determine whether original owners 
that did not evict replacements were still capable 
of owning territories, we removed a total of  14 
replacements (8 in 1986 and 6 in 1987) 4 or 8 weeks 
following releases of  original owners. By early 
morning the day following, 6 original owners (3 
in each year) that had failed to recover their territo- 
ries, had done so. (Four additional original owners 
from 1986 reoccupied their territories in 1987, as 
did one original male from the 1987 removals by 
1988). Therefore, owners released after 7 d in cap- 
tivity regained lost weight, were fully capable of 
holding territories, and were clearly very attentive 
to their former territories. They could not, how- 
ever, defeat long-term replacements. 

Can males' removed 7 d recover territories 
f rom replacements owning them only 1 to 2 d? 

Eight of  i1 (73%) original owners held 6 to 7 d 
in 1988 regained their territories from replacement 
males that had owned them only 1 to 2 d when 
they were challenged by the original owners. One 
did so 40 min after release, 3 did so within 24 h, 
3 more did so within 48 h, and one did so by evict- 
ing his replacement after 20 days. Thus, a signifi- 
cantly higher percentage of  males held 7 d in cap- 
tivity recovered their territories when they faced 
short-term rather than long-term replacements 
(73% vs. 16%, t-- -3 .37 ,  2-tailed P =  0.0008). The 
1988 males (n=11)  did not lose, on average, less 
weight than the 1986 and 1987 males (n = 28; abso- 
lute weight, t = - 1.13, 1-tailed P = 0.13; percent 
of  body weight, t = - 1 . 2 4 ,  P=0.11).  Thus, a dif- 
ference in weight lost does not account for the 
different outcomes of the territorial contests. 

Testosterone levels and removals 

Average T levels for the 9 males sampled in 1987 
were 0.60 __ 0.3 ng/ml plasma at the time of  capture 
(day 0), 0.82_+ 0.97 ng/ml 3 days later (day 3), and 
0.18 • 0.15 ng/ml 6 days later (day 6; the day prior 
to release). T levels between day 0 and day 3 were 
not significantly different (Wilcoxon matched pairs 
test, z--0.42, 2-tailed P--0.68), but T levels de- 
clined significantly between day 3 and day 6 (z = - 
2.10, P =  0.04) and between day 0 and day 6 (z= - 
2.43, P=0.02).  Thus, these males at the time of 
their releases had significantly lower T levels than 
the average for territorial males in the area. More- 
over, average T levels in free-living redwings tend 
to rise, not fall, during this part of  the breeding 
season (Betetsky et al. 1989). 

Discussion 

Our removal experiments produced artificial situa- 
tions in which more than one male sequentially 
owned the same territory. Although such situations 
in redwings occasionally occur natnrally, they do 
not typify owner-challenger interactions. There- 
fore, results obtained with such manipulations 
must be interpreted cautiously. Nonetheless, we 
believe that our results assist us in understanding 
normal territory owner-replacement and owner- 
challenger interactions. Indeed, it is difficult to 
devise alternative, more powerful tests. 

If  RHP governed territorial possession and 
dominance, and if physical condition (hence, RHP) 
deteriorated in captivity, released males should 
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have recaptured their territories when they recov- 
ered lost weight. Additionally, replacement males, 
presumably of  lower initial R H P  than original 
owners, should not  have been able to retain domi- 
nance on territories once the original owners re- 
gained their RHP.  This was clearly not the case 
in our first set of 7-d removals (1986 and 1987) 
because most males could not evict their replace- 
ments even after they regained lost weight. There- 
fore, the R H P  Hypothesis cannot explain our re- 
stflts unless we postulate that the original owners 
never regained their high R H P  even though they 
recovered lost weight. 

When replacement males held territories for 
1-4 d, they usually could not prevent original 
owners from regaining dominance. When replace- 
ments owned territories for 6-7 d, they usually de- 
feated former owners. Changes in the original or 
replacement owners, or in both, could account for 
this difference. The evidence presented here sug- 
gests that the key change occurs in the replacement 
males. 

The motivation of  released owners was appar- 
ently no different in 2-d and 7-d removals. Males 
released after 7 d remained in the area and pers- 
istently tried to recover their territories; in a few 
cases they succeeded. Even though the condition 
of removal males, as measured by weight, was neg- 
atively affected by captivity, it rapidly improved. 
As demonstrated by our secondary removals in 
1986 and 1987, these males were fully capable of  
re-establishing and defending their territories. 
Thus, the key factor in our experiments that af- 
fected whether owners could recover their territo- 
ries was the length of  time replacement males 
owned territories, not motivational or conditional 
changes of  original owners. On this basis we con- 
clude that the VA Hypothesis of  territorial domi- 
nance better explains our 1983 through 1987 re- 
sults than does the R H P  Hypothesis. 

The results of  our 1988 removals further streng- 
then the conclusion that value asymmetries play 
an important role in territorial dominance. If  loss 
of  R H P  in captivity affected our results, then the 
males held 7 d but  facing 2-d replacements should 
have failed to regain territories. However, most 
of  these males did defeat their replacements, most 
of  the time within 48 h, indicating that changed 
R H P  of original owners played little or no role 
in the final outcomes of  these experiments. Rather, 
the length of  time replacement males held territo- 
ries determined the outcomes, as predicted by the 
VA hypothesis. Our results suggest that a territory 
rapidly gains in value to a replacement so that 
within 6 or 7 d any prior VA has disappeared, at 

which point the current resident may have a tacti- 
cal advantage. 

Our conclusion that differences in R H P  be- 
tween owners and replacements had little effect on 
the final outcomes of  our contests is supported 
by a recent study of  redwing territoriality by Eck- 
ert and Weatherhead (1987 a). They found that re- 
placement males from the floating population did 
not differ from original owners in body or epau- 
lette size. They concluded that differences in mor- 
phological factors that may be associated with 
competitive ability (RHP) do not determine which 
males obtain territories. Their study did not ad- 
dress the question of  value asymmetries. In con- 
trast, Rohwer (1982) scored territorial redwings 
and their replacements for fighting ability, and 
concluded that original owners were, on average, 
better fighters, supporting the R H P  hypothesis. 
However, he found that some "inferior"  males did 
hold territories. Our results suggest that new terri- 
tory owners, regardless of  their RHP,  might not 
vigorously attack a mount  (Rohwer's assay) during 
their first few days of  occupancy because their 
dominance is not yet complete. 

We can only speculate about  the basis of  value 
asymmetries that affect redwing dominance. Pa- 
rental investment was ruled out as a possible con- 
tributing factor in our study because experiments 
were conducted before nesting started. The knowl- 
edge differential between replacements owning ter- 
ritories 2 d or 7 d could involve a combination of  
factors such as increased knowledge of territorial 
escape routes and hiding places, predator activity 
patterns, feeding areas on and near territory, the 
quality and location of  nest sites, etc., and in- 
creased familiarity with neighbors (Krebs 1982). 
These territorial attributes could be learned within 
a week but might be difficult to learn within 2 
or 3 d. Preliminary bonds with females may also 
strengthen, increasing the value of  a territory. Loss 
of  information might also affect motivation and 
the valuing of  a territory by original and replace- 
ment owners. 

Average circulating testosterone levels of  males 
declined in captivity. This decline is consistent with 
the "Challenge Hypothesis"  of  T secretion 
(Wingfield et al. 1987), which suggests T levels are 
high only when males are challenged by conspecif- 
ics. At release, then, males held 7 d were triply 
disadvantaged: they were not necessarily aware 
that they had been replaced and may have been 
surprised and attacked when they first returned 
to their territories (Beletsky and Orians 1987b); 
they had lost weight; and their T levels were low. 
Because the current view is that T facilitates ex- 
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pression of  aggressive behaviors (Wingfield et al. 
1987), the decline in T levels we found may help 
explain why many males that eventually recovered 
territories could not defeat their replacements dur- 
ing their initial encounters. However, T levels 
probably had little effect on long-term RHP or 
on final contest outcomes, because circulating T 
can rise significantly in songbirds within 10 min 
of  aggressive encounters (Wingfield et al. 1987). 

We cannot explain why a few males held off 
their territories 1 to 2 d and 3 of  the 1988 males 
held 7 d failed to recover their territories. Individ- 
ual differences among males, alone or in conjunc- 
tion with situational factors, may have been re- 
sponsible. For example, some males may be 
especially sensitive to being held captive and may 
have left the area upon release. Alternatively, some 
removal males may have been, by chance, individ- 
uals of  relatively low RHP, capable of  defending 
a territory once they own it, but not capable of 
challenging successfully as a floater (see below). 
Finally, because redwings inflict severe damage on 
one another (Rohwer 1982), some males may have 
been injured during early fights for their territories. 

Individual differences were also apparent in the 
time it took original males to recover their territo- 
ries. A few males removed for only 1 or 2 d, for 
instance, did not regain their territories for a week 
or more after release (Beletsky and Orians 1987b). 
At the extreme, one male in 1988 recovered his 
territory only after 20 d. In these cases a "war  
of attri t ion" (Parker and Rubinstein 1981) oc- 
curred, in which persistence by original owners fi- 
nally overcame the resistance of replacements. 
These delayed recoveries suggest that a new owner 
may not be able to attain full dominance quickly 
on a territory, i.e., be capable of defeating all chal- 
lengers, if he undergoes a serious challenge for 
ownership early in his tenure, of  the type and inten- 
sity to which we exposed our replacements. Of 
course, few new owners in nature face such imme- 
diate and powerful threats to their dominance. 

Our interpretation of the 1988 double removal 
experiment is based on the assumption that the 
second set of  replacement males had the same RHP 
as the first replacements in our previous experi- 
ments. We believe this to be the case for several 
reasons: 1) Rohwer (1982), working near our study 
area, scored first and second replacement male 
redwings on the same territories for fighting abili- 
ty, and found that second replacements were as 
good or better fighters as first replacements 57% 
of the time. 2) There were many floaters in the 
study area during our 1988 removals (personal ob- 
servations); and 3) even if there were as few as 

one high RHP floater per territory in the removal 
area, there were at least 40 additional territories 
immediately adjacent to the experimental marsh, 
from which high quality floaters could have been 
drawn. 

We have presented strong evidence that value 
asymmetries at least partially determine territorial 
dominance in redwings, and that these asymme- 
tries, probably involving knowledge acquisition, 
develop within 7 d. However, we do not suggest 
that RHP plays no role in deciding territorial con- 
tests between owners and challengers. Rather, we 
suggest that between individuals nearly evenly 
matched in fighting ability, victory often may be 
decided by willingness to escalate. In most cases, 
the individual most willing is the resident, who 
values the territory more. Although resident red- 
wings nearly always defeat challengers, some 
floaters do insert between established owners or 
defeat them for their territories (Nero 1956; Ya- 
sukawa 1979; Eckert and Weatherhead 1987 a; Or- 
ians and Beletsky, unpublished data). These 
floaters may be individuals of  truly superior RHP 
who had not yet obtained territories, or they may 
have injured their opponents during early clashes 
(Rohwer 1982; Freeman 1987). Freeman (1987) 
has shown that male redwings probably assess 
their neighbor's RHP and use the information in 
contests over boundary positions. 

Finally, chance may influence which male 
redwings get territories. Where males are resident 
all year, as is the case in our population, most 
males may obtain territories by being the first to 
discover recent vacancies. Thus, owners may vary 
widely in RHP, and males of highly variable RHP 
may be able to maintain their territories by their 
willingness to escalate contests further than are 
most challengers. It may be difficult for challengers 
to assess the real RHP of  territory owners, and 
the risk of injury may be sufficient to deter random 
escalated challenging. If so, there would be a poor 
correlation between male and territory quality, as 
found recently by Eckert and Weatherhead 
(1987b). Although claiming a territory regardless 
of its quality may be an important first step for 
many male redwings to enter the breeding popula- 
tion, it is not necessarily their last. These males 
are known to shift to higher quality territories in 
their areas when vacancies occur (Beletsky and Or- 
ians 1987b). 
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