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Directions in professionalism and
certification in The Wildlife Society

David S. Maehr, Bruce C. Thompson, George F. Mattfeld, Kent Montei,
Jonathan B. Haufler, Junior D. Kerns, and James Ramakka

Abstract Certified wildlife biologists make up a minority of The Wildlife Society (TWS or Society)

membership. Although professionalism and minimum standards are issues that have con-
sistently confronted the profession since before the inception of the Society in 1937, a low
rate of certification suggests disinterest among members and ineffective marketing by Soci-
ety leaders. Certification has the potential to be a surrogate for accreditation of university
wildlife curricula and could encourage high standards of professionalism among members.
This will not occur until more members ascribe a value to certification. It is important that
wildlife agencies and other employers of wildlife biologists offer incentives to those who
are certified and that they encourage certification for employees who are not. Universities
also must do a better job of linking wildlife curricula with certification standards. One
alternative to more effectively promoting certification is to accept it as only partially ful-
filling its intended purpose. Certification can become more widespread if TWS leaders
provide clearer indications about specific types of professionals it seeks to certify and how
such professionals can gain from that recognition. Effective leadership is required from
TWS to stimulate employers to require certification for specific professional assignments.

Key words accreditation, certification, historical perspective, performance standards, professionalism

Few subjects are as likely to elicit such divergent
opinions from members of The Wildlife Society
(TWS or Society) as those relating to certification
and professionalism. The fact that 22% of 8,995
members were certified at the end of 2001 (an
additional 716 had associate status; TWS records)
suggests that most members are either ambivalent
toward or against attempts to encourage minimum
education and employment standards for wildlife
biologists. Although Swank (1987) predicted that
the certification rate among TWS members would
increase following certification’s humble begin-
nings (about one-third were certified in 1987), we
have actually witnessed a decline in the proportion

of certified members. What is the reason for this
trend, and what can be done about it? Or should
we do anything? As long-standing TWS members
and past or current members of the Certification
Review Board (CRB), the authors of this paper offer
a history and update of certification.

More than a quarter century ago Mattfeld et al.
(1975:84) observed, “Although we have come a
long way in the formation of our profession, many
members have seen signs of the erosion of our
progress. Increased awareness of wildlife and the
environment as well as statutes requiring impact
statements have been accompanied by increasing
numbers of ‘private practitioners’ who are poorly
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trained at best to function as stewards of the
wildlife resource.” Has anything changed since the
unveiling of the certification program? In the fifti-
eth anniversary volume of the Wildlife Society Bul-
letin, Swank (1987) provided an excellent summa-
ry of the evolution of professionalism in TWS. A
quick read of this review suggests that very little
has changed in over 70 years of grappling with the
identity of a wildlife professional. Education stan-
dards and membership categories were Society
concerns from the very start. Today’s certification
standards are the result of an evolving process. The
current standards can be viewed as a compromise
for the issues that were hotly debated during the
formative decades of the Society:

1) Dual membership—The Society’s 2 original
membership categories in the late 1930s, “Active”
and “Associate,” were viewed by some as too exclu-
sive, and a majority of members eventually came to
believe that this would create divisiveness among
members. Nonetheless, many of the Society’s lead-
ers such as P L. Errington and E. R. Kalmbach
favored this approach (Swank 1987). The Commit-
tee on Professional Standards (1939:155) offered a
report that became the majority opinion of the
Society: “There is no justification for the erection of
impassable barriers to Active Membership based
solely (emphasis ours) upon such concrete require-
ments as courses taken, degrees received, or posi-
tions held” Nonetheless, the dual membership pro-
gram remained in force until 1950 (McAtee et al.
1961). Today,anyone can become a member of TWS
so long as annual dues are paid and the Code of
Ethics is followed.

2) Accreditation—The need for setting standards
of performance at universities offering wildlife
degrees has long been recognized (Leopold 1933).
However, a method for ensuring the attainment of
high standards was never agreed upon by TWS
Council. University professors objected to the
restrictions of set curricula (agency administrators,
however, were very much in favor), an objective
method for evaluating universities was not envi-
sioned, and a proliferation of wildlife programs ren-
dered a standardized approach unlikely (Swank
1987). The reason for academic resistance to gen-
erally described course topics (not content)
remains elusive to us (although some would argue
that a university’s bottom line is more about enroll-
ment than about a quality education). By the early
1950s wildlife training was offered at 50 institu-

tions, versus 34 that offered degrees in forestry. By
1972 continued growth in university wildlife pro-
grams sounded the alarm of too many graduates for
too few jobs (Scott 1975),a problem that continues
today. Further, although many certification appli-
cants succeed with a 4-year undergraduate degree,
TWS leaders have long recognized that the Master’s
degree is the practical entry-level professional
benchmark (Leopold 1939, Cronemiller et al. 1952,
Mattfeld et al. 1975).

The adoption of a certification program solved
the first conundrum by creating a voluntary pro-
gram of multiple membership options. A member
could 1) choose to ignore the program altogether
without consequence to voting status, or 2) submit
an application to review and evaluation by the
CRB. Such review is also available for non-TWS
members. The outcome of the review determines
the applicant’s fate as an associate wildlife biolo-
gist, a certified wildlife biologist, or neither, depend-
ing primarily on the degree to which education and
experience requirements are met. Certification
helped address the accreditation interests by adopt-
ing course requirements that offer explicit direc-
tions to students, faculty advisors, and their institu-
tions. A student can now choose a school that
offers the needed courses for certification, and
institutions can modify curricula to meet the needs
of aspiring wildlife professionals. This leaves others
to patch together a set of courses and experiences
in the tradition of Leopold (1939:158) whereby a
wildlife student upon graduation “should be able to
examine a piece of land or water and to deduce (a)
its original condition and recent history, (b) the
present status of its principal wildlife species and
the population trend and behavior of each, (¢) the
status of its economic uses and their effects on
wildlife, (d) the modifications of economic use
needed in the interest of wildlife, and (e) the rough
outlines of researches needed to refine and verify
his diagnosis.” While many might argue the degree
to which this process “solved” the dual membership
and accreditation debates, it did offer answers.

Certification became a reality in 1977 after near-
ly 2 decades of argument; yet this debate is older
than the profession itself. Among Leopold’s (1930)
7 recommendations relating to American game pol-
icy was the creation of a professional organization
much like other applied biological disciplines.
When the Society was established in 1936, 1 of its
4 objectives was the maintenance of professional



standards. By 1939 educational standards and cri-
teria for measuring student success in attaining
those standards had been developed (Leopold et al.
1939). Although it has been suggested the training
received by wildlife biologists in the United States
is adequate (Peek 1986), Leopold might or might
not agree with this view if he were with us today.
Aside from having a “reasonably sound physique
and a cooperative personality,” Leopold (1939:157)
was not terribly specific with respect to the quali-
ties required of a wildlife professional. He
observed:

Professional training is ordinarily defined in
terms of years at school, courses taken, and
degrees received. The lack of standard mean-
ings invalidates some of these terms for our
purposes, especially the lack of standards for
specifying courses. The most elaborate curric-
ula may be offered at the weakest schools. We,
therefore, cannot define professional training
in terms of courses.

Years at school and degrees come nearer hav-
ing a standard meaning. In general the mini-
mum period for professional training is five
years of college work: four years of undergrad-
uate work plus one year of graduate work. Six
years is better, seven frequent in the better
schools. In general, a master’s degree is the
minimum for professional standing.

Leopold (1939:157-158) elaborated: “What bio-
logical field offers the best ‘gateway’ to professional
training? There is no ‘best’ that can be laid down for
all individuals. It is desirable that the profession be
recruited from majors in a wide variety of sci-
ences and in the arts of land wuse (emphasis
added). In general, some biological science is the
best gateway to a career in research; some agricul-
tural art (including forestry) to a career in policy or
administration.... The quality of teachers should
carry more weight in selecting a major field than
the departmental label.... In addition to academic
preparation, the student should have attained...
considerable knowledge and field skill in some
branch of natural history (such as ornithology,
mammalogy, ichthyology, or botany).... More than
average ability to express thoughts in writing and
in speech is indispensable.” Clearly, he recognized
that a solid professional foundation was attainable
through a variety of educational pathways.

Indeed, Leopold (1949:185) wrote at length
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about the inclusiveness that could benefit The
Wildlife Society when he wrote of the significant
contributions by “amateurs” such as Margaret
Morse Nice, Charles L. Broley, and others who like-
ly had minimal training in any of the “ologies.” Such
people, despite proven competence, would be
unqualified as certified wildlife biologists if they
were evaluated solely on their college transcripts.
Today, wildlife agencies across the country employ
people with diverse, nonwildlife backgrounds who
often make valuable contributions to management
and research. It is not unusual for such applicants
to be denied certification, even at the associate
level, because they lack prerequisite coursework.
Who benefits from these outcomes? Is the exclu-
sion of a particular course sufficient to exclude
someone from the certified ranks? Regardless, the
Committee on Professional Standards (1939:155)
recognized that “the ‘Academic’ and ‘Experience’
requirements, as hitherto applied by the Member-
ship Committee, must continue to provide an indis-
pensable measuring stick for nearly all applicants”
even though there “is no justification for the erec-
tion of impassable barriers to Active Membership
based solely upon such concrete requirements as
courses taken, degrees received, or positions held.”
Today, TWS gives a fair amount of discretion to the
CRB, which “must determine whether the educa-
tion, experience, and professional contributions of
the applicant satisfy the intent of the established
minimum requirements” (The Wildlife Society
2001:1).

A question of need

So what is the purpose of certification, and how
can the very specific course requirements demand-
ed of applicants be justified? In other words, why
do people not apply for certification? This question
has been posed frequently to the authors by stu-
dents and other TWS members. Often the argu-
ments go like this:

1) Applying for certification is too time-consuming.

2) Certification is too expensive.

3) The recent change to continuing education
and the exemption of pre-2000 applicants
from meeting these requirements have creat-
ed an uneven playing field (i.e., why should
we have to struggle for periodic recertifica-
tion when the same is not required of the
“grayhairs?”).
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4) There is a perception that qualified applicants
are too often denied certification and incom-
petent applicants are too often accepted.

5)1 am already functioning as a wildlife biolo-
gist. Why do I need a piece of paper that con-
firms what my employer already knows?

6) Certification is unlikely to provide a profes-
sional benefit to me (i.e.,to whom do benefits
accrue?).

Little can be done to address arguments 1 and 2.
However, the other issues are valid and relevant to
certification and its continued evolution.

It is important to recognize that the need for cer-
tification has never been unanimous among TWS
membership. The initial process was a compromise
that specifically excluded continuing education
and recertification as a requirement. It was recog-
nized that sufficient resistance would be directed
against the process if standing members needed to
periodically demonstrate efforts to maintain and
update their skills and knowledge. This resistance
is more likely rooted in human nature and our
inherent tendency to resist change (and extra
work) than it is an objective opinion that continu-
ing education of wildlife biologists cannot benefit
our profession and the wildlife resource for which
we are stewards. The Society succeeded in estab-
lishing certification at a time when continuing edu-
cation was stubbornly resisted by many members.
The logic, perhaps, included the realization that
enough of the original resistant “grayhairs” would
be leaving the profession through various forms of
attrition and future members might embrace the
burden of continuing education. It is possible that
resistance to certification has declined, but there
has been no concomitant increase of certified
members to suggest that the Society now views the
process as necessary (even the great surge of appli-
cations we dealt with toward the end of 1999 and
early 2000, in large measure, might have been the
result of efforts to avoid the new continuing edu-
cation requirements).

Who we are

Swank (1987) observed that the interest in a pro-
fessional wildlife society stemmed from the need for
members to be associated with an organization that
provided them with professional stature. In the early
years, agency biologists were few and far between. It
was the university professor who was perceived to

embody the pinnacle of professional achievement.
Today, large government budgets, increasing regional
challenges to wildlife management, and expectations
of the public have caused the ranks of agency biolo-
gists to swell, sometimes beyond the capacities of
office space (Wildlife Management Institute 1997).
We would argue that these people (>53% of TWS
membership; TWS records) are the heart and identi-
ty of the modern Society, agency staff who fight the
daily battles with shrinking space, dwindling auton-
omy, and fewer available resources. By virtue of their
numbers, their uniforms, and their organization at
state and national levels, the identity issue has shift-
ed. University professors today are fortunate to
develop formal links with wildlife agencies in the
training of future professional staff and research
needed to facilitate effective agency decision-mak-
ing. Too often, a university professor becomes a
teacher of wildlife management and ecology with no
more experience than that which went into a dis-
sertation or was gained from a textbook. Such an
educator might not be a TWS member or even be
aware of a professional certification program. Is the
stature of today’s wildlife educator on par with the
view that prevailed in the mid-1900s? This question
is at the root of accreditation efforts that sought to
ensure some level of practical experience and edu-
cation applicability among faculty members and aca-
demic programs.

Biologists with environmental consulting firms
often are alienated by agency staff because their
activities frequently are associated with develop-
ment, the continuing spread of human influence on
the environment, and a diminution of biodiversity.
But who should be commenting on wildlife con-
cerns in the cumbersome and circuitous environ-
mental permitting process? So long as TWS mem-
bers who serve as consultants uphold the Society’s
code of ethics (a pledge made in the certification
process), we should be grateful for their involve-
ment. True, their activities are not always directly
related to a particular wildlife species, but they are
almost always related to wildlife habitat and the
land. In this sense environmental consultants are
the professionals who are most apt, on a day-to-day
basis, to deal with Leopold’s 5 basic traits of a
wildlifer (Leopold 1939). Further, it is the biologists
with consulting firms who are most likely to put
their professionalism to the test in the courts and
other legal proceedings that deal with environmen-
tal permitting (however, increasing litigation involv-
ing wildlife agencies also argues for certification



among government wildlife biologists). The creden-
tials of certification appear to have some standing
with respect to the credibility of an expert witness.
Again, presuming that these individuals uphold the
Society’s code of ethics, who would be better to par-
ticipate in such proceedings (especially because so
few agency biologists feel the need for the certifi-
cate)? Our perception is that the private sector is a
growing segment among certified wildlife biolo-
gists, both within and outside of TWS, and that it is
important for us to provide standards of expected
performance in terms of education and experience.

Whereas individuals engaged in private-sector
wildlife management often perceive tangible bene-
fits from certification, agency biologists appear to
see little incentive. At least, this is the message from
the >75% rate at which TWS members do not pursue
certification. If, in fact, a student has taken the nec-
essary courses for certification, and if most agency
administrators recognize the value of standardized
wildlife curricula, why have agencies been slow to
reward those who have pursued certification? Has
TWS been lax in convincing agencies and educators
that certification is vitally important? Recent events
concerning the handling of lynx (Lynx canadensis)
hair samples by several agency biologists sparked
barrages by media and politicians critical of the
Endangered Species Act of 1973 (Anonymous 2002).
A subsequent Congressional hearing requested TWS
input regarding professional standards and ethics for
wildlife biologists. Could a better example exist to
illustrate the need for agencies to encourage and
reward the kind of professionalism exemplified by
certification? If we accept that certification is one
way around accreditation, and if it is still true that
agency leaders value people who have a strong,
wildlife-related academic background, why are virtu-
ally no rewards offered for new agency hires or
standing agency employees to be certified (excep-
tions include the state of Alabama’s pay raises to cer-
tified employees and United States Department of
Agriculture Animal and Plant Health Inspection Ser-
vice, Wildlife Services payments for and encourage-
ment of certification)? This situation could be the
single most serious impediment to a more wide-
spread adoption of certification as a Society stan-
dard. When employers and educators demonstrate
their support for certification, perhaps the Society as
a whole will take it more seriously.

Changing (remembered) times
An issue with which the CRB regularly contends
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is the increasing number of applicants who do not
follow a traditional wildlife pathway in their aca-
demic careers. It is not unusual for an applicant to
use a conservation biology course to partly fulfill
the “Wildlife Management” requirements of the cer-
tification application. Officially, acceptable courses
are those that emphasize “the principles and prac-
tices of wildlife management” and “demonstrate
training in understanding and manipulating habitat
relationships and population dynamics in the con-
text of objectives and influences established by
human concerns and activities” (TWS 2001:30). Is it
not just as relevant to understand the demographic
effects of a variety of harvest regimes on a popular
game species as it is to understand the genetic con-
sequences of highway construction on a local
amphibian population? The former has traditionally
fallen under the purview of game management
courses, whereas the latter might be from a case
study in a conservation biology class. Does one
illustrate better than the other the effects of “manip-
ulating habitat relationships and population dynam-
ics”? We think not. The outcomes of both examples
depend on the choice of management approaches.
The CRB might not be unanimous on this subject,
but we contend that an understanding of the effects
of habitat fragmentation on relatively obscure fauna
and flora could have as much to do with modern
wildlife management as growing trophy antlers. At
the very least, the understanding and prevention of
species extinctions is certainly as noble a role for
wildlifers as is the production of trophy deer or elk.

Broadening suitable wildlife management cours-
es helps TWS be more inclusive in its certification
program and recognizes the conservation origins of
the Society. As Bennitt et al. (1937:1-2) observed in
the first issue of The Journal of Wildlife Manage-
ment,“Wildlife management along sound biological
lines is also a part of the greater movement for con-
servation of our entire fauna and flora.” The certifi-
cation program has already evolved to include
more than just mammalogy and ornithology as
acceptable wildlife biology courses (Appendix 1).
One could argue that the advent of the Society for
Conservation Biology finally brought this element
of our profession back to the forefront. Though it is
not our intent to rekindle the conservation biology
debate (Teer 1988, Anonymous 1989, Capen 1989,
Edwards 1989), as a Society we have been an outlet
for this “new” thinking for more than a decade (e.g.,
Conner 1988, Koenig 1988, Capen 1989, Noss
1998). As many populations of wildlife become
increasingly small and fragmented and as wildlife
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managers deal increasingly with the prevention of
inbreeding, isolation, and denatured landscapes,
conservation biology solutions become increasing-
ly applicable. The CRB has attempted to recognize
the importance of this perspective.

The need for improved
communication skills

The importance of and the need for wildlife pro-
fessionals to possess effective communication skills is
an issue that has existed since the Society’s inception
(Leopold 1939, Lochmiller and Maehr 2000). A
wildlife biologist should have “more than average abil-
ity to express thoughts in writing and in speech..”
(Leopold 1939:158), especially with today’s pressures
on biodiversity and the need for effective public out-
reach. Whether a biologist is active in research or
focuses primarily on the practice of habitat or popu-
lation management, effective communication with
the public, supervisors, and other professionals is a
critical component of successful biodiversity conser-
vation. The TWS certification program reflects this
need by requiring 12 semester hours of communica-
tions (Appendix 1). Yet there is a widespread impres-
sion among academics and agency administrators
alike that writing skills are woefully lacking, even
among biologists with advanced degrees. Nonethe-
less, private and government employers agree that
writing and speaking skills are among the most impor-
tant criteria for hiring a wildlife professional (Hein
and Bates 1983). Hein and Bates (1983:82) further
concluded that “the best academic courses for wildlife
employment appeared to be in ecology, writing, and
wildlife with diverse support from other areas.... Abil-
ity to write and speak effectively surfaced repeatedly
as the item of greatest concern.” Perhaps TWS’s certi-
fication program discourages better writing skills by
allowing as much as half of the communications
requirements to be made up of “a completed Master’s
thesis and Ph.D. dissertation” (TWS 2001:4). We chal-
lenge the wisdom behind such leniency in meeting
these requirements and suggest that writing a thesis
or dissertation is seldom equivalent to effective com-
munication or publication, nor can they replace rig-
orous courses in writing and speaking. While the
practice of writing might be the best way of improve-
ment (Henson 1999), there is no guarantee that the
successful completion of an advanced degree results
in improved communications skills, particularly if the
foundations of writing were never established (see
Jacobson [1999] for a more detailed discussion of

effective conservation communication). This could
be one aspect of TWS certification requirements that
deserves close scrutiny with respect to future revi-
sions.

Conclusions

We believe the Society’s certification program is
a valuable guide that can promote high standards in
wildlife education and professionalism. However,
its sporadic use by wildlife professionals limits its
effectiveness in promoting standards of competen-
cy and accomplishment. Certification clearly bene-
fits private-sector wildlife biologists, and it is
becoming more important among agency biologists
(especially in light of modern society’s litigious
nature). We encourage TWS and government agen-
cies to create employment incentives for certified
wildlife biologists. In addition, we encourage edu-
cators and administrators of post-secondary
wildlife programs to improve their promotion of
certification among students. Without this “top-
down” interest and demonstration of support in the
program, certification will continue to be a service
that is sporadically used and falls short of its poten-
tial. We also suggest that the communication cred-
it for theses and dissertations be reconsidered in
light of the need for improved communications
skills. Finally, we suggest that TWS more explicitly
describe the type of wildlife biologist professional
targeted for certification. Do we need to become
more inclusive or more exclusive?

Ultimately, certification should be valuable for
establishing standards of accomplishment that are
voluntarily met and serve the purpose of individual
biologists. Ideally, certification should be adopted
by a majority of TWS members. While certification
need not be a metric for all who subscribe to TWS
ideals, it will never be “needed” unless it is a broad
requirement for some kinds of professional employ-
ment. Because a broadly accepted view of what a
“wildlife biologist” is does not exist among our many
public and private employers and because TWS cer-
tification has been historically slanted toward those
with bird and mammal backgrounds, it might be
that certification should be broadened to include
specialties in the many biological fields rather than
seeming to address all possible fields. Perhaps cer-
tification will then be viewed as a required standard
of employment and a more compelling yardstick of
wildlife professionalism. Without the continued
evolution of TWS certification, including changes in



course requirements, adoption of employment
incentives, and widespread acceptance by TWS
members, the certification program will remain a
minority elective. We believe its continued evolu-
tion deserves the vigorous and creative machina-
tions of TWS council and its diverse membership.
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Appendix 1. Changes to TWS
Certification Requirements, 1977-2002

1977-1979: Educational requirements were satis-
fied with a B.S., B.A., or comparable degree in any
wildlife-related science.

1980-1982: The same basic degree requirements
and,

A. 30 semester hours in biological science that
must include at least:

1) 6 semester hours in courses related to
understanding or manipulating environ-
ments, such as principles of wildlife man-
agement, wildlife biology, environmental
biology, or ecology.

2) 6 semester hours in vertebrate biology and
classification, such as mammalogy, ornithol-
ogy, ichthyology, or similar courses.

3) 9 semester hours in zoology including
such subjects as general zoology, inverte-
brate zoology, comparative anatomy, animal
physiology, genetics, parasitology, or similar
courses.

4) 9 semester hours in botany and related
plant sciences in such subjects as general
botany, plant taxonomy, plant ecology, or
plant physiology.

B. 15 semester hours in basic mathematics and
physical science including at least:

1) 1 course in college algebra or its equiva-
lent and 1 course in statistics.

2) 1 additional course each in 2 or more of
the following disciplines: chemistry,
physics, mathematics, soils, or geology.

C. 15 semester hours in humanities and social
science, which must include at least 4 semes-
ter hours in English composition, or demon-
strated abilities (e.g., by examination) in satis-
factory letter and report writing as officially
certified by the university, or as demonstrated
by published papers and reports, and 1
course in resource economics.

1983-1985:The associate wildlife biologist category
was introduced in 1983. Education requirements
were required to be reviewed by TWS council at
least once every 5 years. Once certified, wildlife biol-
ogists were not required to satisfy future changes.

A. Biological science requirements were
increased from 30 to 36 semester hours. The
change was reflected in an additional 6 hours
of basic zoological courses.

B. Physical science courses now accounted for 9
semester hours and statistics and quantitative
courses now accounted for 9 semester hours.
Previously, both of these categories account-
ed for a combined total of 15 semester hours.

C. Humanities and social sciences now require 9
semester hours; communications courses
now require 12 semester hours, and policy
and administration courses now require 6
additional hours.

1986-1988: Course requirements remained basi-
cally unchanged.

1989-1992: Subtle adjustments were made to the
basic requirements.

A. Among the 36 semester hours required in the
biological sciences, 3 were required to be in
ecology and another 3 could be distributed
among any of the 5 subject areas.

B. Physical science requirements remained, but
3 hours in calculus were required.

C. Humanities, communications, and policy and
law requirements remained the same.

1993-present: All course requirements remained
unchanged except for the calculus requirement
which was dropped. The quantitative science require-
ments reverted to 3 hours in basic statistics and 6
hours in other mathematical and quantitative science.

2000: Continuing education requirements
instituted.



	Article Contents
	p. 1245
	p. 1246
	p. 1247
	p. 1248
	p. 1249
	p. 1250
	p. 1251
	p. 1252

	Issue Table of Contents
	Wildlife Society Bulletin, Vol. 30, No. 4 (Winter, 2002), pp. 1005-1334
	Volume Information [pp. 1316-1334]
	Front Matter
	Editor's Page: Another Year Rolls by [p. 1005]
	Anthropogenic Influences
	Grassland Vegetation and Bird Abundances on Reclaimed Midwestern Coal Mines [pp. 1006-1014]
	A New Ecological Risk Assessment Procedure Using Resource Selection Models and Geographic Information Systems [pp. 1015-1021]

	Endangered Species
	Short-Term Effects of Wildfires on Spotted Owl Survival, Site Fidelity, Mate Fidelity, and Reproductive Success [pp. 1022-1028]

	Techniques and Technologies
	A New Way of Using Inexpensive Large-Scale Assembled GPS to Monitor Giant Anteaters in Short Time Intervals [pp. 1029-1032]
	A Pressure-Sensitive Wireless Device for Continuously Monitoring Avian Nest Attendance [pp. 1033-1038]
	Using an Electronic Compass to Determine Telemetry Azimuths [pp. 1039-1043]
	A Technique to Locate Isolated Populations Using Satellite Imagery [pp. 1044-1049]
	Methods for Determining Concealment of Arboreal Bird Nests [pp. 1050-1056]
	A Camera and Hook System for Viewing and Retrieving Rodent Carcasses from Burrows [pp. 1057-1061]

	Wildlife Damage Management
	Aerial Delivery of Baits to Brown Treesnakes [pp. 1062-1067]

	Harvest Management
	Predicting Hunter Success Rates from Elk and Hunter Abundance, Season Structure, and Habitat [pp. 1068-1077]
	Effects of Open-Entry Spike-Bull, Limited-Entry Branched-Bull Harvesting on Elk Composition in Washington [pp. 1078-1084]

	Nongame Species
	Use of Artificial Roosts by Forest-Dwelling Bats in Northern Arizona [pp. 1085-1091]
	Use of Artificial Nests to Investigate Predation on Freshwater Turtle Nests [pp. 1092-1098]

	Habitat Management and Assessment
	Effects of Wheat-Stubble Height and Weed Control on Winter Pheasant Abundance [pp. 1099-1112]
	True Metabolizable Energy of Moist-Soil Seeds [pp. 1113-1119]
	Hunting Mortality and Overwinter Survival of Northern Bobwhites Relative to Food Plots in Kansas [pp. 1120-1127]
	Using Breeding Land Birds in the Assessment of Western Riparian Systems [pp. 1128-1139]
	Barges as Temporary Breeding Sites for Caspian Terns: Assessing Potential Sites for Colony Restoration [pp. 1140-1149]

	Population Monitoring
	Monitoring Amur Tiger Populations: Characteristics of Track Surveys in Snow [pp. 1150-1159]
	Harvest-Based Estimation of Population Size for Sika Deer on Hokkaido Island, Japan [pp. 1160-1171]
	Estimates of Carrying Capacity for Sea Otters in Washington State [pp. 1172-1181]
	Comparisons of Radar and Audio-Visual Counts of Marbled Murrelets during Inland Forest Surveys [pp. 1182-1194]
	Call-Response Surveys to Monitor Marsh Bird Population Trends [pp. 1195-1201]

	Waterfowl
	Efficiency of Nest Traps and Long-Handled Nets for Capturing Upland Nesting Ducks [pp. 1202-1207]
	Effects of Subcutaneous Transmitters on Reproduction, Incubation Behavior, and Annual Return Rates of Female Wood Ducks [pp. 1208-1214]

	Physiology
	Measuring Stress in Mammals Using Fecal Glucocorticoids: Opportunities and Challenges [pp. 1215-1225]

	Human Dimensions
	Engaging Local Communities in Wildlife Management Area Planning: An Evaluation of the Lake Ontario Islands Search Conference [pp. 1226-1237]
	Visitor Response to Demonstration Fees at National Wildlife Refuges [pp. 1238-1244]
	Directions in Professionalism and Certification in The Wildlife Society [pp. 1245-1252]

	Modeling
	A Mixed Regression Model to Estimate Neonatal Black Bear Cub Age [pp. 1253-1258]

	Trapping
	WebSim: Simulation Software to Assist in Trapping Web Design [pp. 1259-1261]
	Improved Trapping Methods for Swift Foxes and Sympatric Coyotes [pp. 1262-1266]

	Policy News [pp. 1267-1272]
	From the Field
	Estimating Gray Fox Home-Range Size Using Half-Night Observation Periods [pp. 1273-1275]

	In My Opinion
	Initiating Uneven-Aged Management in Longleaf Pine Stands: Impacts on Red-Cockaded Woodpecker Habitat [pp. 1276-1280]
	The "Lynx Affair": Professional Credibility on the Line [pp. 1281-1286]
	Harvest as a Component of Greater Yellowstone Ecosystem Grizzly Bear Management [pp. 1287-1292]

	Bulletin News [pp. 1293-1294]
	Book Reviews
	Review: untitled [pp. 1295-1296]
	Review: untitled [pp. 1296-1299]
	Review: untitled [p. 1299]

	Information Access: Books and Literature [pp. 1300-1304]
	Back Matter [pp. 1305-1315]



