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Chapter 1. Introduction 7

mates that the global biomass of ants alone substantially exceeds that of all
vertebrates combined, yet the number of management-oriented ant and
termite experts and studies is tiny. Patrick (1997, 17) noted that “terrestrial
ecosystems are dependent on a high diversity of macro- and microscopic
organisms” and their ecological functions.

In some cases, increasing rarity of a species, such as caused by anthro-
pogenic stressors, might sacrifice the ecological roles of such species.
McConkey and Drake (2006) discovered this with pteropodid fruit bats
(flying foxes) on islands of the South Pacific Ocean, where the bats’ role in
seed dispersal declined as the bats became scarcer. In such cases, a rare
species that otherwise plays an important ecological role, such as dispersal
of large seeds by fruit bats, may reach a threshold of “functional extinc-
tion” before it reaches numerical extinction.

Such ecological significance of rare or little-known species may not be
evident except in changing systems or systems under stress. On this,
Andrén et al. (1995, 141) wrote: “It is possible that the major importance
of biodiversity for ecosystem processes is not apparent under relatively
stable conditions, but that diversity is imperative for an ecosystem'’s
response to stress or major environmental changes, such as climatic
change, without any loss of ecosystem function. Perhaps rare species
become important when conditions change.”

One example is the rare polylepis tree (Polylepis weberbaueri) of family
Rosaceae, which occurs at 2000 to 4500 m elevation in the Andes Mountains
of South America, including in Ecuador. Much of the high-elevation wood-
lands of the altiplano plateau of Ecuador have been eliminated for agricul-
ture, leaving only remnant pockets of this rare polylepis woodland. These
pockets are now increasingly critical habitat for a variety of high-elevation
birds, including giant conebill (Oreomanes fraseri), rufous antpitta (Gral-
laria rufula), and red-rumped bush-tyrant (Cnemarchus erythropygius).

Rare or Little-known Species Can Have
Evolutionary Significance

Over evolutionary time, species that are rare and that are closely tied to
specific environments may become the basis for unexpected adaptive radi-
ation when environmental conditions change. Regional climate changes
likely spurred great speciation events in the Amazon (antbirds), coastal
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Australia (treecreepers), and central Africa (many primates, squirrels, and
small carnivores). Also, rare founder populations on oceanic islands and
continental habitat islands can become the basis for evolution of locally
endemic taxa. For instance, the Hawaiian Islands contain local avian
endemics, including subspecies such as the Hawaiian owl (Asio flammeus
sandwichensis), species such as the Hawaiian crow (Corvus hawaiiensis),
genera such as the Hawaiian goose (Branta sandvicensis), and even sub-
families such as Drepanidinae (Hawaiian honeycreepers); the origins of
such local endemics were likely rare immigrant founders.

Another reason why rare or little-known species may be of conserva-
tion interest pertains to extinction risk. All other things being equal, rare
species are more apt to be lost from the regional or local species pool than
are common species (Pimm et al. 1988; Johnson 1998).

Rare or Little-Known Species Are Conserved by Some
Legal Regulations ;

Land managers may also care about conserving biodiversity because they
must adhere to pertinent legal or regulatory provisions. However, such
provisions in many countries do not target rare or little-known species per
se, but rather address conservation of listed threatened or endangered
species or more general biodiversity goals (see chap. 2). Examples include
the United States’ Endangered Species Act, Canada’s Species at Risk Act,
and Australia’s Environment Protection and Biodiversity Conservation
Act of 1999 under which individual states and territories provided further
specifications, such as New South Wales’ Threatened Species Conservation
Amendment Bill of 2006. :

Also relevant to rare species conservation in Australia are the Regional
Forest Agreements (RFAs), which establish processes and consequences of
the recent extensive redistribution of public forest lands into many new
conservation reserves. This redistribution was based largely on modeled
habitat requirements of threatened species and the public desire to repre-
sent all vegetation communities within the Australian conservation
reserve system. The RFAs also specify management prescriptions for all
threatened species in commercial forestry operations. The RFAs are based
on a collage of state and commonwealth legislation, such as the Forestry
and National Park Estate Act of 1998 (Rod Kavanagh, pers. comm.).

In another example, India’s National Wildlife Protection Act of 1972
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Chapter 1. Introduction 9

covers major fauna (vertebrates and some insects) and very few plant
species, but it does not cover rare, little-known, or endangered species per
se. The 2006 amendment creates a National Tiger Conservation Authority
that specifically calls for conservation of the tiger as a flagship and endan-
gered species. India’s Biodiversity Act of 2002 does address conservation of
endangered species likely on the verge of extinction. Also, India’s Environ-
mental Protection Act defines and provides protection for sensitive sites,
and like most other countries, India follows regulations under the Conven-
tion on International Trade in Endangered Species of Wild Fauna and Flora
(CITES) to prohibit illegal international trafficking of listed species
(Ashish Kumar, P. K. Mathur, pers. comm.).

In some other countries there is either no specific law or regulation com-
parable to these acts, or legislation is less directly related to protection of rare
or little-known species. For instance, Argentina has no endangered species
act but instead has National and Provincial Natural Monument Laws to pro-
tect some particular endangered species (Ana Trejo, pers. comm.). The Peo-
ple’s Republic of China has no national endangered species act; instead, there
are lists of wild fauna and flora afforded “special state protection” that were
promulgated and approved by the Chinese State Council in 1988. This pro-
vides some measure of protection of biota when proposing activities that
might arguably impact them. China also has a new Environmental Impact
Assessment (EIA) law that requires an EIA for a government “plan” (anal-
ogous to a “programmatic EIS” in the United States), but this requirement
has yet to be fleshed out in specific regulations. The EIA law also requires an
EIA for any construction project, and this dimension has been fleshed out in
regulations, although there seems to be little guidance on rare and little-
known species (G. Gordon Davis, pers. comm.).

Rare or Little-Known Species Can Be Targets
for Conservation in Planning

Finally, as motivated by the foregoing concerns, some legal or regulatory
provisions (e.g., the U.S. Endangered Species Act; the Canadian Species at
Risk Act) require land-managing agencies to explicitly consider rare or lit-
tle-known species in their resource planning activities. The basic problem
with managing for rare or little-known species is that rarity itself imposes
risks to viable, persistent populations, and lack of knowledge imposes
uncertainties regarding the necessary conditions for such species. More-
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over, the number of species that qualify as rare or little known can be quite
large, further complicating the management problem.

For example, in the interior Columbia basin, U.S., Marcot et al. (1997)
estimated that 22% of all bird species were either “irregular” or “rare” in
occurrence in that region (fig. 1.3). Also, of a total 43,825 estimated species
of fungi, lichens, bryophytes, vascular plants, mollusks, arthropods, and
vertebrates expected to occur in that region, they found 60% were little
known and had insufficient information for scientists to judge their occur-
rence in the planning area. Given inherent extinction risks, information
constraints, and the sheer number of species that may be classified as rare
or little known, it is easy to understand why the management issue can be
overwhelming. If so many species are unknown and undescribed, or at best
poorly studied, how do we know we are conserving biological diversity?
How do we go about setting management practices to achieve the conser-
vation of biological diversity?

Knowledge Is Increasing

Scientific knowledge on rare or little-known species has been increasing,
but disproportionately more so for taxa that are easier to locate and study.
As an example, the number of papers published each decade in all journals
of the Ecological Society of America (ESA) since its inception in the 1940s
has increased overall, with the greatest recent increases since the 1980s
being studies on bryophytes, bacteria, fungi, and ferns (fig. 1.4a), vascular
plants (fig. 1.4b), and invertebrates, fishes, and birds (fig. 1.4c).

However, the proportions of all ESA papers published on only vascular
plants, fishes, and birds have increased; whereas the proportions published
on all other taxa have not. This may be explained in part by the emergence
of other, taxa-specific publications (particularly on invertebrates, fungi,
lichens, and bryophytes) that might have drawn potential papers away
from ESA journals. But it appears that scientific knowledge of many of the
other taxonomic groups of rare or little-known taxa is not keeping pace
with that on vascular plants and vertebrates. A consequence of this imbal-
ance will be a widening gap in knowledge between these taxonomic groups.

In addition, taxon experts, especially systematists, are not being trained
and hired by agencies or universities/museums at even a replacement rate
(Wheeler and Cracraft 1997).
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