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The Endangered Species Act is considered successful when a species is re-
ported as “delisted” or “recovered” (Gibbons 1992). Sound peer-reviewed 
research is paramount for the recovery of endangered species, and on-going 
research is necessary for the continued maintenance of the recovered popula-
tion. For example, the American Bald Eagle (Haliaeetus leucocephalus) popula-
tion, listed in 1967, increased from 400 nesting pairs in the 1960s to several 
thousand pairs today (Gibbons 1992, USFWS 2007). Research and population 
monitoring contributed to its recovery. Currently, however, more than 90 
bird species are still listed (USFWS 2010), and of these, 6 have gone extinct 
while listed (Restani and Marzluff 2001).

Budget constraints require the U. S. Fish and Wildlife Service to priori-
tize what species on the Endangered Species List obtain research funding 
(Restani and Marzluff 2001). In order to recover species, research is required 
to address data gaps, which will hopefully lead to the recovery and removal 
of the species from the list, or at least downgrade the species from “endan-
gered” status to “threatened.”  Any information discovered during basic re-
search is important for the recovery of the species, no matter how insignifi-
cant it may appear at the time (Ralls and Brownell 1989). Before research can 
be conducted, permits to study endangered species must be secured. Howev-
er, obtaining these permits is time consuming, convoluted, and overall very 
difficult (Ralls and Brownell 1989). The permit applications are reviewed by 
the appropriate resource agency, such as the U. S. Fish and Wildlife Service, 
and not all applications are accepted. In the meantime, research is not being 
conducted. The associated bureaucracy with the permit application process 
may lead to substantial differences in research objectives for one species ver-
sus another. 

Herein we analyze if some recovered or delisted species were substan-
tially researched, and how much research was conducted on these delisted 
species compared to other endangered species and subspecies still on the list 
(See Table 1 for a summary of listing and delisting dates). Inventorying peer-
reviewed papers is a reliable way to quantify endangered species research; 
these papers represent agency-permitted projects and the researchers’ suc-
cess in answering a particular question or set of questions. We queried three 
popular scientific literature databases (BioAbstracts, JSTOR, and ScienceDi-
rect) to determine the number of papers published for a sample of delisted 
and listed avian species. Additionally, several avian species were added to 
the Endangered Species List as subspecies; to determine if there were differ-
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ences between specific and subspecific 
research, we also queried the databases 
using the subspecies Latin name as well 
as the species name.

In 1967, the Aleutian Canada Goose 
(Branta canadensis leucopareia) was listed 
as endangered, and delisted in 2001 
(USFWS 2010). When querying the 3 
databases, research papers on the sub-
species (B. c. leucopareia) differed mark-
edly from the species (B. canadensis; 
Figure 1). Between 1967 and 2010, Bio-
Abstracts (2010) reported only 13 pub-
lished papers on the subspecies, while 
the JSTOR (2010) database cited 41 pa-
pers, and ScienceDirect (2010) listed 
6. However, the species (B. canadensis) 
yielded 618 papers in BioAbstracts, 

1,550 in JSTOR, and 274 in ScienceDi-
rect. These results seem to indicate that 
the recovery of the goose was primar-
ily based on research of the species, 
rather than the subspecies that was 
distinctively listed as endangered. By 
listing the Canada Goose subspecies as 
endangered, rather than the entire spe-
cies, the U. S. Fish and Wildlife Service 
is implying that this subspecies needed 
protection and therefore actions such as 
proper management and conservation 
of this subspecies was warranted. Due 
to lack of research on the listed Canada 
Goose subspecies, information gath-
ered during the delisting process was 
likely collected from the research pool 
addressing the species rather than the 

Species Date First Listed Date Delisted
Bald Eagle (Haliaeetus leucocephalus) 11-Mar-67 9-Jul-07
Brown Pelican (Pelecanus occidentalis) 2-Jun-70 4-Feb-85
Canada Goose, Aleutian (Branta canadensis leucopareia) 11-Mar-67 20-Mar-01
Clapper Rail, California (Rallus longirostris obsoletus) 13-Oct-70 Still on list
Clapper Rail, Light-Footed (Rallus longirostris levipes) 13-Oct-70 Still on list
Clapper Rail, Yuma (Rallus longirostris yumanensis) 11-Mar-67 Still on list
Least Tern, California (Sterna antillarum browni) 2-Jun-70 Still on list
Peregrine Falcon, American (Falco peregrinus anatum) 2-Jun-70 25-Aug-99
Peregrine Falcon, Arctic (Falco peregrinus tundrius) 2-Jun-70 5-Oct-94
Wood Stork (Mycteria americana) 28-Feb-84 Still on list

Table 1:
Summary of listing and del-
isting dates on avian spe-
cies analyzed

Figure 1:
The Canada Goose 
subspecies, B. c. 
leucopareia, was 
not nearly as well 
researched as the 
Canada Goose, B. 
canadensis, despite 
that the subspe-
cies was the listed 
biological unit. 
The Brown Pelican 
(Pelecanus occiden-
talis) is added for 
comparison.
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subspecies. A possible drawback of us-
ing species information to conserve and 
delist a subspecies is that the informa-
tion may not be relevant to the needs of 
the subspecies. There may be regional 
ecological variables that only affect the 
subspecies and the not species popula-
tion as a whole. These drawbacks are 
applicable to the other listed subspecies 
discussed below.

In 1970, the American Peregrine Fal-
con (Falco peregrinus anatum; Pagel et al. 
1996) and the Arctic Peregrine Falcon 
(F. p. tundrius; USFWS 1999) were listed 
as endangered along with the Brown 

Pelican (Pelecanus occidentalis). Figure 2 
compares the number of published re-
search papers on the falcon species and 
subspecies. The Figure illustrates that 
the two Peregrine Falcon subspecies 
were not nearly as well researched as 
their parent species.

For species not yet recovered and 
delisted, subspecific research versus 
specific research follows a similar trend; 
Figure 3 shows the difference between 
research conducted on the Least tern 
(Sterna antillarum) versus the California 
Least Tern (S. a. browni). Additionally, 
Figure 4 presents Clapper Rail research 

Figure 3: 
The American Bald 
Eagle has nearly 
1600 peer-reviewed 
papers published, 
and has been re-
moved from the 
endangered spe-
cies list. The Wood 
Stork and the Least 
Tern (species and 
subspecies) are 
still listed as en-
dangered, and ap-
pear to have not 
been as rigorously 
researched as the 
American Bald 
Eagle.

Figure 2:
The two listed 
subspecies of Per-
egrine Falcon were 
not nearly as well 
researched as the 
Peregrine Falcon 
species, although 
the two subspecies 
were the actual list-
ed units. It appears 
that the bulk of the 
research that po-
tentially contribut-
ed to the delisting 
and recovery of the 
two falcon subspe-
cies was based on 
general Peregrine 
Falcon research.
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compared to research specifically con-
ducted on 3 endangered subspecies of 
Clapper Rail.

Although there is some overlap in 
journal titles within the databases we 
queried, these data provide a research 
pulse on endangered species. JSTOR 
has nearly 730 journal titles, whereas 
BioAbstracts has more than 5,500. Sci-
enceDirect monitors over 600 journal 
titles. Not all biological and ecological 
journals are represented, but an ade-
quate sampling of what is available to 
researchers is accessible in these 3 da-
tabases. For example, the larger journal 
database company, Thomson Reuters, 
has a database called BIOSIS Pre-
views®. It is a comprehensive reference 
database for life science research with 
approximately 6,000 journal titles (BIO-
SIS Previews 2011). Our combined que-
ry from 3 different biological databases 
amounted to 6,830 journals, which are 
more titles than what is available in 
BIOSIS Previews®. Therefore, the num-
ber of biological journal titles not repre-
sented in our study is likely very small.

It appears from our research that 
including the avian subspecies name 
in a peer-reviewed paper is not a com-
mon practice, as it is assumed that the 

reader can ascertain which region is be-
ing studied and can determine which 
subspecies is being researched. Hence, 
research on endangered avian species is 
already implied on the subspecific lev-
el. However, not using the subspecific 
Latin name in scientific research may 
make it difficult for resource agencies, 
such as the U. S. Fish and Wildlife Ser-
vice, to find relevant literature on listed 
subspecies to make delisting determi-
nations.

A considerable amount of research 
is being conducted on endangered 
species, and the amassed information 
available to resource agencies and spe-
cies recovery managers is encouraging. 
As Congress wrote in 1973, endangered 
and threatened species of wildlife and 
plants “are of aesthetic, ecological, ed-
ucational, historical, recreational, and 
scientific value to the Nation and its 
people” (7 U.S.C. § 136, 16 U.S.C. § 1531 
et seq. of 1973 as amended). Even spe-
cies that are not as well-known as the 
bald eagle (USFWS 2007) should con-
tinue to be researched, and be given an 
equal research opportunity to facilitate 
recovery. If a subspecies is placed on 
the Endangered Species List, then the 
subspecific Latin name should be refer-

Figure 4:
Clapper Rail spe-
cies research com-
pared to research 
specifically con-
ducted on three 
endangered sub-
species of Clapper 
Rail.
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enced in research unique to that subspecies to aid in future queries.

Acknowledgements
Henry Madden Library at California State University, Fresno, assisted with the literature data-

base searches. S. I. Hagen and J. N. Davis provided helpful comments on the manuscript.

Literature Cited
BioAbstracts. 2010. Thomson. www.biosis.org. Accessed 13 August 2010.
BIOSIS Previews. 2011. Thomson Reuters. www.isiwebofknowledge.com. Accessed 19 March 2011.
Gibbons, A. 1992. Mission impossible: saving all endangered species. Science 256:1386.
JSTOR. 2010. Journal Storage. www.jstor.com. Accessed 13 August 2010.
Pagel, J. E., D. A. Bell, B. E. Norton. 1996. De-listing the American Peregrine Falcon: is it premature? 

Wildlife Society Bulletin 24:429-435.
Ralls, K., and R. L. Brownell. 1989. Protected species permits and the value of basic research. BioSci-

ence 39:394-396.
Restani, M., and J. M. Marzluff. 2001. Avian conservation under the Endangered Species Act:  expen-

ditures versus recovery priorities. Conservation Biology 15:1292-1299.
ScienceDirect. 2010. Elsevier B. V. www.sciencedirect.com. Accessed 13 August 2010.
U.S. Fish and Wildlife Service. 2010. Species Information Threatened and Endangered Animals and 

Plants. http://www.fws.gov/endangered. Accessed 13 August 2010. 
U.S. Fish and Wildlife Service. 1999. Endangered and threatened wildlife and plants; final rule to 

remove the American peregrine falcon from the federal list of endangered and threatened wildlife, 
and to remove the similarity of appearance provision for free-flying peregrines in the coterminous 
United States. Federal Register 64:46542-46558.

U.S. Fish and Wildlife Service. 2007. Endangered and Threatened Wildlife and Plants; Removing the 
Bald Eagle in the Lower 48 States From the List of Endangered and Threatened Wildlife. Federal 
Register 72:37346-37372.


