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BioFeedback 

Integrated conservation strategy for Hawaiian 
forest birds 

W e compliment Scott et al. 
(BioScience 38: 238-253) 
on their statement of the 

problems associated with the conser- 
vation of Hawaiian birds. As they 
point out, few' places have lost so 
large a proportion of their avifauna. 
The Hawaiian loss is especially signif- 
icant because the forest passerines 
manifest a spectacular adaptive radi- 
ation involving divergence of beaks, 
foraging behavior, plumage colora- 
tion, and breeding biology (Grant 
1986, Freed et al. 1987). We agree 
that the magnitude and diversity of 
problems with forest birds requires a 
variety of approaches for conserva- 
tion. We are concerned, however, 
that Scott and his colleagues underes- 
timate the full range of conservation 
efforts required for all these ap- 
proaches, and they are incorrect in 
asserting that current knowledge of 
Hawaiian forest birds is adequate for 
the task of conserving them. Detailed 
biological knowledge has been impor- 
tant for conserving such notable birds 
as whooping cranes, Kirtland's war- 
blers, Puerto Rican parrots, and red- 
cockaded woodpeckers (Temple 
1977), but this information is not yet 
available for Hawaiian birds. All we 
know with certainty is that many 
Hawaiian birds have declined or be- 
come extinct even in apparently pris- 
tine forests (Munro 1944, Scott et al. 
1986). 

Scott and his colleagues focus on 
ecosystem management, equating the 
legal protection and preservation of 
ecosystems with the systems ap- 
proach to conservation. This systems 
approach emphasizes large evolution- 
ary units in the hope that common 
species will persist and rare species 
will recover. They do not single out 
any one species for managerial action, 

by Leonard A. Freed 
and Rebecca L. Cann 

an approach they call the "clinical 
approach" to conservation. 

We agree that ecosystem manage- 
ment is essential as a first step, be- 
cause most Hawaiian forest birds 
have greatly reduced distributions 
and are now limited to forested hab- 
itat at upper elevations. It is thus 
imperative that ecosystems at these 
elevations be legally protected and 
preserved to ensure that sufficient 
critical habitat exists to maintain via- 
ble bird populations. Moreover, 
knowledge is adequate for at least 
legal aspects of ecosystem protection. 
The comprehensive Hawaii Forest 
Bird Survey (Scott et al. 1986), which 
is indeed a "classic in conservation 
biology" (Pimm 1988), identified 
habitats and areas where native forest 
birds still exist in greatest abundance. 
This study thus sets an agenda for the 
acquisition of space to be set aside 
and managed as preserves, and for 
state, federal, and private agencies it 
clearly identifies habitats and species 
as conservation hot spots. 

We feel, however, that Scott et al. 
(1988) have misrepresented a true 
systems approach to conservation. 
Such an approach, by first principles, 
must deal with all four levels of bio- 
logical organization associated with 
biodiversity: genetic, population, 
community, and ecosystem levels. 
Conservation management is charged 
with preventing extinctions and pre- 
serving genetic diversity (Frankel and 
Soule 1981). Therefore, conservation 
of any plant or animal ultimately in- 
volves management of populations 
and their associated gene pools. 

Populations can be managed indi- 
rectly through preservation or en- 
largement of ecosystems or through 
preservation of communities by re- 
moving invasive alien species. Popu- 
lations may also require direct control 
of the multitude of demographic and 
genetic factors that can cause small 
populations to decline or further lose 

genetic variability and that can limit 
recovery. Such management may in- 
volve translocating individuals 
among populations in nature to main- 
tain adequate size or genetic variabil- 
ity or to disperse genetic lineages dis- 
covered to have evolved resistance or 
tolerance to disease. Scott et al. 
(1988) make no mention of these 
actions. Captive breeding, which they 
do mention, is only the final applica- 
tion of genetic and population man- 
agement to save species from immi- 
nent extinction. 

A systems approach in Hawaii 
must take into account that most of 
the 22 species and subspecies of en- 
dangered forest birds exhibit small 
population size and fragmented dis- 
tribution (Scott et al. 1986). Numer- 
ous conservation biologists have 
stressed the importance of genetic and 
population management in nature for 
species with these characteristics 
(Frankel and Soule 1981, Lande 
1988, Schonewald-Cox et al. 1983, 
Shaffer 1981, Soule 1986, 1987). At 
the very least, intensive genetic man- 
agement serves as a stop-gap measure 
to deal with inbreeding depression 
and loss of genetic variability, 
whereas intensive population man- 
agement addresses population decline 
in relation to stochastic demographic 
and environmental fluctuations 
(Lande 1988). 

Such "clinical" management also 
characterizes a research plan that 
identifies and attempts to solve the 
specific ecological problems causing 
the initial decline, which are not nec- 
essarily the same for each species. The 
claim by Scott et al. (1988) that a 
systems approach limited to ecosys- 
tem management is the only way to 
save Hawaiian birds for future gener- 
ations is an underestimate of the bio- 
logical problems related to the man- 
agement of small populations. They 
assume that endangered species with 
small populations and fragmented 
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distributions will automatically re- 
spond to habitat management. 

Existing biological knowledge of 
Hawaiian forest birds is grossly inad- 
equate to deal with small and frag- 
mented populations and with ecolog- 
ical causes of decline. Scott et al. 
(1988, Table 3) list 31 species of 
native terrestrial birds. Integrated 
breeding and life-history studies with 
banded birds have been conducted 
with only three of these (Conant 
1977, van Riper 1980, 1987), and 
there are at least six species (not 
counting subspecies on different is- 
lands) whose nests have never been 
discovered. No studies of genetic pop- 
ulation structure exist. 

In the absence of sufficiently de- 
tailed studies, the specific ecological 
and genetic links to population de- 
cline remain poorly understood in a 
few cases and completely unknown in 
most. Indeed, Scott et al. (1986) doc- 
umented distributional anomalies, de- 
fined as unexpectedly low abundance 
or absence of a species in areas of 
seemingly appropriate habitat, for 21 
species. For 14 of these species, the 
anomalies even exist at high eleva- 
tions above the putative disease belt. 

Hawaiian forest birds represent 
perhaps the greatest challenge to US 
conservation biology. Nowhere else 
in the United States are there so many 
endangered species, so little knowl- 
edge of basic biology, and so many 
potential causes of endangerment 
(Scott et al. 1986). The fact that many 
birds exhibit distributional anomalies 
or have declined or become extinct 
even in apparently pristine forests is 
prima facie evidence that ecosystem- 
level management is necessary but not 
sufficient. An integrated conservation 
strategy is required to save most spe- 
cies of forest birds. 

These birds possess too much sig- 
nificance for biology to let conserva- 
tionists be little more than passive 
observers of extinctions on protected 
land. Complementary genetic and 
population management, as part of a 
true systems approach to conserva- 
tion in Hawaii, will require consider- 
able funding for field stations, labora- 
tories, and personnel to work in cold 
and wet Hawaiian rainforests. Great 
strides have been made in establishing 
a database related to needed ecosys- 
tem management as Scott et al. have 
stressed. We hope that comparable 

efforts in a second generation of stud- 
ies will enable biologists to manage 
small populations and assist in their 
recovery. 
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To facilitate meaningful discus- 
sion of the articles appearing in 
BioScience, a new department- 
BioFeedback-presents extended 
comments and responses. 

J. M. Scott, C. B. Kepler, 
C. van Riper III, C. Stone, 
and S. I. Fefer reply: 

reed and Cann have raised a 
major issue in conservation bi- 
ology as well as specific points 

pertinent to Hawaii. We welcome the 
opportunity to readdress, in the Ha- 
waiian context, a central challenge 
facing conservation biology today: 
how do we set priorities for research 
and management needs so as to allo- 
cate limited resources in the face of 
overwhelming stresses to nature's 
ecosystems? How much information 
do we require to effectively manage 
species, and what is the proper mix 
between research and management? 

Pitelka (1981), Scott et al. (1987, 
1988a), Stone (1989), and others 
have argued that continued species- 
by-species management will result in 
much more loss than with a systems 
approach that manages, whenever 
possible, for the survival of intact, 
self-sustaining native ecosystems. 
This seemingly self-evident perspec- 
tive apparently suffers from lack of 
exposure and understanding. The dif- 
ferences of opinion between Scott et 
al. (1988b) and Freed and Cann on 
Hawaiian conservation can be re- 
duced to a single question: do we 
currently know enough to begin to 
manage effectively the valuable natu- 
ral resources of Hawaii? We believe 
we have the information to deal with 
many management problems with 
confidence. 

Freed and Cann state that "all we 
know with certainty is that many 
Hawaiian birds have declined or be- 
come extinct even in apparently pris- 
tine forests." We agree that not every- 
thing is known regarding the life 
histories of Hawaii's native birds. 
However, the limited list of references 
that Freed and Cann provide to sup- 
port their argument ignored many 
important papers. They stated that 
life histories of only three species have 
been studied using banded birds (Co- 
nant 1977, van Riper 1978, 1984). 
There are others. We found eight ad- 
ditional studies not cited by Freed and 
Cann involving ten species. Some of 
these studies lasted five years and 
used thousands of banded birds 
(Baldwin 1953, Banko and Manuwal 
1982, Eddinger 1970, Griffin 1985, 
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Ralph in press, Sakai et al. 1986, 
Simons 1985).1 

In addition, there are many pub- 
lished papers documenting factors 
that limit the distribution and abun- 
dance of Hawaii's birds. These fac- 
tors include habitat degradation by 
introduced ungulates (Scott et al. 
1986, Spatz and Mueller-Dombois 
1973, Stone 1985, Stone and Scott 
1985), avian malaria in forest bird 
populations (van Riper and van Riper 
1985, van Riper et al. 1986, Warner 
1968), predation by feral cats (Munro 
1944), predation by rats (Atkinson 
1977) and mongooses (Banko and 
Manuwal 1982, Simons 1985), and 
competition with introduced species 
of birds (Mountainspring and Scott 
1985). 

Habitat loss as the direct result of 
man's activities (logging, conversion 
to agricultural or urban uses, and 
grazing by domestic cattle) has also 
had major impacts that have been 
quantified (Mueller-Dombois et al. 
1981, Warshauer and Jacobi 1982). 

With the exception of disease, 
many of these limiting factors can be 
controlled at least in some areas. We 
believe that the lack of native forest 
birds in the "apparently pristine for- 
ests" found at low elevation (Scott et 
al. 1986, van Riper et al. 1986, War- 
ner 1968) is explained by the presence 
of avian malaria and pox. We there- 
fore argue strongly for managing in- 
tact native ecosystems above the pu- 
tative disease belt and restoring 
upland pastures to their former status 
of closed-canopy forests. The benefits 
to be derived from restoring upland 
forests-a 4- to 20-fold increase in 
bird density (Scott et al. 1986)- 
could include a doubling of several 
endangered forest bird populations, 
to say nothing of benefits to hundreds 
of endemic plants and invertebrates. 
Moreover, continued preservation of 
extant native forests in the lower ele- 
vations should provide habitat for 
native species if they develop immu- 
nogenic resistance to diseases pres- 
ently in the islands. 

We did not intend to detail the 
entire spectrum of necessary conser- 
vation efforts: this has been done else- 
where (Kepler et al. 1984, Scott et al. 
1986, 1988a, Sincock et al. 1984). 

'H. F. Sakai and C. J. Ralph, 1989, manuscript 
in preparation. US Forest Service, Arcata, CA. 

Our objective was to select the major 
problems and management actions 
identified in the large amount of in- 
formation compiled by research ef- 
forts of the last 20 years (Mueller- 
Dombois et al. 1981, Scott et al. 
1986, Stone and Scott 1985). 

The enormous biological stresses 
facing Hawaii's small populations of 
native birds and the staggering finan- 
cial burden necessary to control them 
(well over $15,000,000 has already 
been spent) requires at this juncture 
that scarce resources be applied in a 
manner that maximizes potential ben- 
efits, not only to birds but to entire 
ecosystems. In addition to the forest 
birds, there are hundreds of species of 
endemic gastropods, insects, and 
plants that all require immediate at- 
tention, and they are unlikely to ben- 
efit now from anything other than a 
systems approach. 

Formally listing these species as en- 
dangered, let alone studying them all, 
will require several hundred years at 
current rates. Simply "acquiring and 
protecting" land to become "passive 
observers," as Freed and Cann sug- 
gest, is not what we advocate. In fact, 
we have specifically cautioned others 
against such a conservation strategy 
(Kepler and Scott 1985). Rather than 
restricting recommendations to legal 
protection of forest bird habitat, we 
have identified specific actions that 
could be taken to increase the num- 
bers of forest birds now and in the 
future (Giffin et al. 1987, Kepler et al. 
1984, Scott et al. 1984, Scott et al. 
1983). 

The restoration of upland forests 
will require an aggressive control pro- 
gram for alien ungulates, inverte- 
brates, and plants, as well as the 
elimination of domestic stock from 
many of these areas (Scott et al. 
1988b). The ambitious program we 
outline will require millions of addi- 
tional dollars, increased public 
awareness and political will, and dec- 
ades of hard work. If this is not 
accomplished, habitat losses will con- 
tinue and "clinical management," 
which we and others discuss in great 
detail elsewhere (Carson 1989, Giffin 
1989, Kepler et al. 1984, Scott et al. 
1983, Scott et al. 1986, Temple 
1977), and single-species research 
will no longer be an option for most 
species. However, we did stress the 
need for clinical management of 

shearwaters and waterfowl in Ha- 
waii, a practice that requires pro- 
tected, managed habitat. 

Freed and Cann noticed our lack of 
attention to translocation and genetic 
studies as management tools. We 
have addressed these problems in 
other works (Kepler et al. 1984, Scott 
et al. 1983, Scott et al. 1984, Scott et 
al. 1986, van Riper and Quinn 1988), 
identifying no fewer than 17 translo- 
cation possibilities (Scott et al. 1986). 
We must caution against optimism, 
however, because for 9 of the 14 
species identified, the numbers avail- 
able for translocation (Griffith et al. 
in press) are well below those needed, 
on average, for success. In several 
instances, the areas available to re- 
ceive the birds are not optimal habi- 
tat, further reducing the chance of 
success. 

We believe that successful translo- 
cations can only be accomplished if 
the first step, ecosystem preservation 
and management, is accomplished. 
However, if radiotagged birds are 
used in release programs that are 
treated as experiments, it might be 
possible to further knowledge of lim- 
iting factors, especially if releases are 
conducted in areas of known distribu- 
tional anomalies (e.g., Hawaiian 
thrush translocated to Kohala Moun- 
tain on the island of Hawaii). 

Detailed genetic studies of single 
species are not a viable option for 
perhaps 13 (61%) of Hawaii's 21 
endangered forest birds, including 
olomao (Myadestes lanaiensis), nuku- 
puu (Hemignathus lucidus), ou (Psit- 
tirostra psittacea), akialoa (Hemig- 
nathus procerus), Molokai creeper 
(Paroreomyza flammea), Oahu 
creeper (Paraoremyza maculata), and 
poouli (Melamprosops phaeosoma). 
Populations of these species are so 
low that it would be virtually impos- 
sible to study them. Yet these species 
could still benefit from ecosystem 
management. 

We thus return to our major point. 
Because of the complex situation in 
Hawaii and the severe stresses placed 
on its native plants and animals, man- 
agement must proceed now on the 
basis of facts already discovered about 
major stresses currently operating. 
Management is possible and capable 
of greatly improving numbers and sur- 
vival chances of native species. With- 
out this management, population 
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studies will be lost as an option as 
populations of endangered species be- 
come vanishingly small, and as nonen- 
dangered populations become endan- 
gered. We do not have the time to 
undertake across-the-board clinical 
studies on the more than 1000 species 
of plants and animals in Hawaii cur- 
rently stressed by long-term neglect at 
the ecosystem level. With limited dol- 
lars, emphasis on attractive and under- 
standable clinical research is likely to 
exclude funds critical for more com- 
plex management actions. We must 
choose a course of action that will 
secure the greatest number of benefits 
for the species in the long run. Any 
other approach, if exclusive, will 
doom countless species to oblivion. 

This same problem exists on na- 
tional and international levels. 
Worldwide, anything less than a sys- 
tems approach will almost certainly 
doom large numbers of species. Hu- 
man disregard has proceeded so rap- 
idly during the last two decades that 
we are now forced in many cases to 
protect ecosystems, rather than single 
species, if we are to save the greatest 
number of species for future genera- 
tions. We are in need of an "endan- 
gered ecosystem act" to augment the 
guidance of the Endangered Species 
Act. 

We agree completely with Freed 
and Cann that "These birds possess 
too much significance for biology to 
let conservationists be little more than 
passive observers of extinctions on 
protected land," and we add that it 
would be a shame if researchers failed 
to recognize that a number of the 
major limiting factors for Hawaii's 
native birds have been identified. 
Now we need to act on this informa- 
tion. We will always need more infor- 
mation and well-planned research, 
but we need to act now on the bio- 
logically and statistically defensible 
research results already obtained. 

We think it would be a pity if those 
professing an interest in saving Ha- 
waii's unique and fragile biota contin- 
ued to delay management actions 
while they seek additional funding for 
research efforts, which in many cases 
amount to simply fine-tuning factors 
that are not among the main driving 
forces behind the continuing loss of 
species in Hawaii. We need instead to 
increase the management activities 
initiated by The Nature Conservancy, 

other private conservation groups, 
and state and federal land owners, 
while we pursue those research efforts 
that will provide the information 
needed to better manage Hawaii's en- 
demic species and communities. 
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Life in the wild can be 
pretty tough these days. Without the 
necessary habitat to live in, some 
species like the Grizzly Bears that in- 
habit Yellowstone National Park are 
severely threatened. 

Over 80% of the national forest lands 
that border Yellowstone and are not 
specifically put out-of-reach for oil 
development, have been leased: 
habitat that the Grizzlies rely on, as do 
elk, moose and deer. 

If their refuges are replaced with 
roads, oil rigs and gas pipelines, they 

too will become victims of senseless 
and thoughtless development. The 
Sierra Club's work to protect public 
lands from development also helps 
preserve the habitat of these Grizzlies, 
saving the wilderness they need in 
order to survive. 

To learn more about our work pro- 
tecting endangered species such as 
the Grizzly Bear in Yellowstone or to 
take part in it through membership, 
please write us at: Sierra Club, 730 Polk 
Street, San Francisco, CA 94109, (415) 
776-2211. 
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