
Olle of the 
most intriguing 
mysteries about 
the system was 
whether or not 

other species 
really depend upon 
the sapsuckers. 

/• READERS OF THIS 
column will re- 

member, Paul Ehrlich 

watches Red-naped Sap- 
suckers for fun more 

than any other bird. 
His collaborator in this 

activity (and in writ- 
ing this column) is 
Gretchen Daily, whose 
Stanford doctoral dis- 

sertation included work 

on sapsucker biology. 
At first it seemed 

nothing could be more 
fascinating about Red- 
naped Sapsuckers than 
the feeding and social 
activity of the birds, 
mammals, and insects 
that crowd into wil- 

low shrubs to gorge on 
the sugary sap flowing 
from sapsucker wells. 
Curiosity drove us to 
spend months in sap- 
sucker habitat, crawl- 

ing through and ex- 
amining the willow 
thickets for miles a- 

round, enduring per- 
sistent clouds of mos- 

quitoes and biting flies 
to film and take data 

on visitors of the wells, 

plotting endlessly to 
outsmart and capture 
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Most of those species 
are highly omnivorous, 
however, making it dif- 
ficult to determine ex- 

actly how much their 
populations would suf- 
fer were the sapsucker, 
and hence the sap re- 
source, to disappear. 

This led us to delve 

into another feature of 

the sapsucker's lifestyle 
that appeared to ben- 
efit a second suite of 

species--the excavating 
of nest holes. In the 

vicinity of the Rocky 
Mountain Biological 
Laboratory in Gunni- 
son County, Colorado, 

• *•' a sapsucker pair drills a 

5 new nest hole each year - in an aspen infected 
ß with heartwood fungus. 

•, Of 36 active sapsucker 
nests in the area, only 
one was situated in an 

old hole (one that had 

been excavated the pre- 
vious year). We tracked 
the occupancy of old 
holes and found seven 

different bird species 
raising their young in 
them: Tree Swallows, 
Violet-Green Swallows, 
House Wrens, Moun- 

tain Bluebirds, Mountain Chicka- 
dees, Northern Flickers, and a Wil- 

liamsods Sapsucker pair. 
We found that Red-naped Sap- 

suckers create at least ten times as 

many nest holes as any of the less 
common woodpeckers near the 
Rocky Mountain Biological Labora- 
tory. Since a shortage of nest holes 
may limit the population sizes of 
species incapable of creating their 
own cavities, we suspected that the 
presence of sapsuckers might be vital 
to these secondary cavity nesters. 
How could we find out whether the 

sapsuckers were indeed crucial to the 
others? 

Sapsuckers, 
Swallows, 
Willow, Aspen, 
and Rot 

Illustration 

by Darryl Wheye 

wiley sapsuckers and chipmunk visi- 
tors, and generally driving our friends 
crazy with daily "sapsucker stories" 
(American Birds 4z(3): 357-365 [I988] 
and 44(5): IO67-IO7O [I99O]). In- 
stead of satisfying our curiosit N this 
work further intensified our interest 

in the sapsucker system. 
One of the most intriguing mys- 

teries about the system was whether 
or not other species really depend 
upon the sapsuckers. The visitors to 
sapsucker wells may benefit substan- 
tially from exploiting the rich sap re- 
source, supplied when many are 
breeding and then storing fat for the 
winter's migration or hibernation. 
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Back in the I95OS, biologists would 
have simply shot all the sapsuckers 
near the Biological Laboratory to see 
whether the populations of other bird 
species would change as a conse- 
quence. Fortunately, the times have 
changed, and such brute-force ap- 
proaches are now rightly condemned. 
We sought an indirect method that, 
with luck, would give us the answer. 
Our strategy involved first identi•ing 
a critical feature of habitat required by 
the sapsuckers themselves. Then, we 
planned to compare the bird commu- 
nities in habitat patches with and 
without that one feature, and thus 

with and without sapsuckers. This 
would allow us to infer the effect of re- 

moving the sapsucker. 
Sensing that all of this would re- 

quire a lot of work, we enlisted the 
enthusiastic help of Nick Haddad, a 
Stanford honors student with experi- 
ence in censusing birds. The three of us 
embarked on this project together dur- 
ing the summer of I99I at the Rocky 
Mountain Biological Laboratory. 

The most obvious candidate for a 

critical habitat feature for supporting 
sapsuckers seemed to be the proximi- 
ty of suitable willow shrubs (for 
drilling sap wells) and aspen (for nest- 
ing). Our working hypothesis was 
that the sapsucker would not occur 
in areas near the Biological Laborato- 
ry lacking in either willow or aspen. 
To test this, we surveyed over I3,OOO 
aspen trees located at varying dis- 
tances from willow shrubs for signs of 
sapsucker wells. Sapsuckers drill wells 
into aspen early in the breeding sea- 
son, before the willows leaf out; the 
damage they cause remains distinc- 
tive for at least IO years, providing an 
indication of habitat occupied by 
sapsuckers. 

Indeed, we found that as many as 
35 percent of the aspens in very close 
proximity (fewer than I5 meters) to 
willows bore sapsucker damage, 
whereas fewer than 5 percent that 
were far (more than xooo meters) 
from willow did. Not only was there 
much more damage on trees close to 

Sapsucker systems may contain subtle interrelationships between species. 

willow, there were also more nest cav- 

ities. In general, we couldn't attribute 
a nest cavity to any particular prima- 
ry cavity nester. However, the high 
prevalence of wells drilled around the 
nest trees suggested that many were 
created by sapsuckers. 

We also surveyed willow clumps 
situated close to and far from aspen 
for signs of damage. Here again, we 
only found sapsucker damage in wil- 
lows close to aspen. Willows near 
large spruce stands or in open, tree- 
less mountain meadows bore no 

damage at all. These surveys showed 
us that sapsuckers were only present 
in areas with both willow and aspen. 

This provided an ideal way to test 
the importance of the sapsucker to 
other birds. We established census 

plots of 5.25 hectares (about 13 acres) 
in six aspen groves, three near (fewer 
than 20 meters) willow and three 
over one kilometer away from the 
nearest willow shrub. Then, for the 

next six weeks, the three of us spent 
each early morning censusing the 
breeding birds in the plots. 

Other than the proximity of the 
willow, the aspen groves were selected 
to be as similar as possible. We found 
out, for example, that it was possible 
to be bitten and sucked dry by vora- 
cious mosquitoes in a matter of min- 
utes at all sites. It was certainly en- 
couraging that insect populations 
seemed able to support a rich commu- 
nity ofavian insectivores at each site. 

As we predicted, sapsuckers were 
only present in the three sites close to 
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willow. Interestingly, we found both 
Violet-green and Tree swallows only in 
the three sites which had sapsuckers. A 
statistical test showed that the chance 

of the association of swallows and sap- 
suckers being purely coincidental was 
vanishingly small. Tree Swallows vir- 
tually always nest in cavities, and 
while Violet-green Swallows are 
known to nest in cliffs, no such oppor- 
tunity was available at any of our sites. 

All of the other secondary cavity 
nesters were present in each of the six 
sites. We discovered that they were 
generally more common in the sap- 
sucker sites, however. Their abun- 

dance in the non-sapsucker sites (far 
from willow) seemed to depend 
upon the availability of alternative 
nesting locations. So, for example, 
wc found many House Wrens in sites 
littered with fallen, rotting logs, a fa- 
vorite non-cavity nesting location, 
and no House Wrens at all in a non- 

sapsucker site without fallen logs. 
It thus seemed that the sapsuckers 

could bc quite important in the per- 
sistence of secondary cavity nesting 
birds. But how could wc be sure that 

the absence of swallows and lower 

abundances of other secondary cavi- 
ty nesters in non-sapsucker sites was 
not due to some other factor? Per- 

haps there happened to be less food 
in the non-sapsucker sites. The 
swarms of insects present at all sites 
made that possibility seem unlikely, 
but such anecdotal evidence is not 

very admissible in science. That's 
why we also consused species of in- 
sectivorous birds that were not sec- 

ondary hole-nesters, to see whether 
they too would bc much more abun- 
dant in the plots with sapsuckers. 

Wc found that open-nesting insec- 
tivorous birds occurred in roughly 
equal abundances on all sites. Most 
sites had 5-6 pairs of Dark-eyed Jun- 
cos, z-4 pairs of American Robins, 
I-Z pairs of Hermit Thrushes, 3-6 
pairs of Warbling Vireos, and a couple 
of pairs of Ycllow-rumpcd Warblers 
and Western Woo&Pcwccs. The West- 

ern Wood-Pewec forages aerially 
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upon insects, like swallows do, further 
making it unlikely that the absence of 
swallows could bc attributed to any- 
thing but the absence of nest holes. 

This project led to three discover- 
ies about the biological communities 
around Rocky Mountain Biological 
Laboratory. First, we found that swal- 
lows, and to a lesser extent the other 

secondary cavity nesters, depend 
upon the co-occurrence of at least 
four elements of what we have called 

a keystone species complex: the Red- 
napcd Sapsucker, aspen trees, certain 
willow species (in which the sapsuck- 
ers can drill wells), and the heartwood 

fungus. The disappearance of any one 
clement could result in the local ex- 

tinction of the swallows and declines 

in the populations of the other sec- 
ondary cavity nesters. 

Second, the sapsucker has the un- 
usual characteristic of playing two 
distinct keystone roles: enhancing 
the persistence of both sap-robbers 
and cavity nesters. Finally, while the 
tropics have classically been thought 
of as supporting species with com- 
plex, indirect, and subtle interrela- 
tionships, this work suggests that 
such interdependencies may be com- 
mon in the temperate zone as well. 
Saving a species may therefore de- 
pend upon the persistence of another 
species with which it has no obvious 
interaction. Or, put another way, the 
already blinding rate of extinctions 
may accelerate even more because of 
the domino effect, in which seeming- 
ly independent species all disappear 
at once from disturbed habitat. 

Despite the somewhat disturbing 
conclusions, this work has inspired 
us to delve deeper into sapsucker bi- 
ology. We hope to expose you to 
solutions to more sapsucker myster- 
ies soon! •y- 

--Paul R. Ehrlich is Bing Pro•ssor of 
Population &udies at Stan•rd Universi•, 
andcoauthor of The Birders Handbook 
and Birds in Jeopardy. 

--Gretchen C. Daily is Winslow/Heinz 
Foundation Postdoctoral Fellow, University 
of Cali•rnia, Berkeley. 

Time Travel 
Back to Florida, 

50 Years ago. 
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You'll board a Time Machine, 
called the Kokomis. Travel 

only a few hundred yards, and 
50 years. You step off onto an 
island. It's 1935. And this 

private island is yours. You 
look back at the mainland, 
and today's hectic world 
disappears. There are no 
crowds. No traffic. No cars. 

It's quiet. Except for the 
sound of the sea on four miles 

of private beach, and the 
breeze in the casuarina trees. 

You can actually think. 
Nature has found that it's 

safe here. There are over 150 

species of birds, like the rare 
roseate spoonbill. 150 tropical 
plants. 200 varieties of shells. 
100 species of fish. Rich 
Florida history back to the 
Calusa Indians. All for you 
and your family to discover, 
with one of our professional 
guides, if you'd like. You'll 
enjoy tasteful olde Florida 
accommodations. Superb 
formal, or casual dining. All 
complimented by first class, 
warm, personalized service. 

If you think you'd like to 
time travel to the Florida 

resort experience you 
probably never had the 
opportunity to enjoy, 
call 1-800-688-1935, or 

=-•_• ,• 813-262-4149. 
-•_• fora 

• x'x brochure. 
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