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INTRODUCTION

_This report of the Declining Amphibian Populations Task Force (DAPTF), for
convenience entitled "Working Document No. 1," provides a synopsis and analysis of data
on declining amphibian populations gathered by the Coordinator's Office, from the time of

its activation in July 1991, to date, i.e. December 1993.

Most of the included data represent the contributions of nearly 100 DAPTF Working
Group collaborators from more than 40 regions throughout the world. Their original
documents, listed in the reference section as "Unpublished regional report to DAPTF," are
maintained as hard copies in the Coordinator's Office files and are available for scrutiny by
interested parties. Other sources include primary materials from scientific journals,
technical reports of non-governmental organizations (NGOs) and governmental organizations
(GOs), symposium presentations, and abstracts of papers presented at professional

meetings.

Although only a fraction of the more than 4,500 known amphibian species are
represented, the content provides what we believe to be a significant point of reference as
the status of population declines and, hopefully, a foundation upon which future work will

build.

The term "decline” as used here is defined as a definite downward trend in numbers
over a span of time appropriate to the species' life history, shown to be in excess of the
normal fluctuations in population size. Our information on both species and habitats is for
the greater pért based on short-term, anecdotal observations. Quantitative evidence needed
to determine the real character of trends in population ecology, i.e. comparisons of a single

population at the same site over time, among populations of the same species at different
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sites, or among species, can only be achieved by long-term investigations using recurrent,

standardized protocols. Among all amphibian species such studies are precious few.

Additionally, detection of any trends or documentation of the relative extent of
amphibian declines is often limited by lack of information as to the total number of species
present in a given political unit or geographic area. In some cases it has been possible to
compare the present status of habitats and amphibian populations with data from previous

~ studies dating back over a number of years; however, these historical references are scarce.

Status classifications (e.g., Sensitive, Threatened, Endangered) for species of
concern can vary regionally and with the biology of the organism. In numerous cases the
status of a species may be a manifestation of natural rarity, secretive habits, and/or very
restricted distribution range. Among coqntries, states, provinces, or other politically
defined regions, criteria for risk categories may be uniform only within that entity.
Likewise, within regions, the same terminology applied by different agencies may not
represent equal imperilment. Although an attempt has been made to apply uniformly the
World Conservation Union's (IUCN) criteria and categories, it was not.feasible to
synonymize or cross-reference the variant classifications. In these cases we have followed

the designation given in published documents or investigators' reports.

In spite of these constraints, and recognizing that conclusions based upon the
-existing data must be tentative, there is a degree of legitimacy to the evidence presented

here that cannot be denied.
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Every DAPTF Regional Working Group is made up of trained field biologists, mostly
experienced, professional herpetologists, who have undertaken to survey and determine the

status of amphibian assemblages in defined geographic areas.

For all species mentioned in the narrative there is at least one reason for inclusion.
They have, for example, demonstrated marked absolute and/or relative declines, are
apparently now absent regionally or locally, are being subjected to hazardous environmental
impact, or have an agency classification at some level of risk. In contrast, others are
included because they are reported to exhibit stasis, an increase in numbers or range

expansions.

;- The narrative section is thus a collation and summary of information gathered from
the previously listed sources. To provide the optimum arrangement for analyses of any
regional patterns or trends, political and geographic units are grouped first by Faunal Region
(e.g.,-Nearctic, etc.) and second, by latitude from north to south. For each country or

region the analyses are arranged as:

A. estimated numbers and percentages of declining species
B. status and factors relating to population numbers

C. reasons for positive or negative trends - probable and/or suspected causes

The geographic arrangement of the Appendix corresponds with that of the narrative.
Within this format the data are listed by region and reporter, target species (those noted as
declining or have an agency designated status), locations, and critical habitats (those of

noted fragility or limited distribution in which amphibian communities are known to occur).
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Categories used for designating the status of species are keyed on the last pége of the

Appendix.

The report in its present form is a revision of the "Preliminary Report on the Status

of Amphibian Populations,” issued as a "not to be referenced or cited" document on

August 2, 1993. One hundred and eight copies of the first draft were distributed among

DAPTF Working Group Chairs, Coordinatoré and contributors. with a request for editorial

‘review and evaluation.

The following persons made substantial contributions to the review process.

Christine Bishop
Joél Bonin

Patricia A. Burrowes

R. Bruce Bury
Dan Cogélniceanu
P. Stephen Corn
Alison Cree

C. Kenneth Dodd, Jr.

Gary M. Fellers
S. Blair Hedges
Rafael L. Joglar
Robert R. Johnson
Sergius L. Kuzmin
Michael J. Lannoo

Annie Zuiderwijk

James R. McCrainie
Keith McDonald
Joseph Mitchell
Paul E. Moler
Deana H. Olson
Octévio S. Paulo

-Joseph H.K. Pechmann

Jaime E. Péfaur
Michael J. Sred!
David N. Tarkhnishvili
Stanley E. Trauth
Michael J. Tyler
Alberto Veloso
Richard L. Wyman
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NEARCTIC REGION

Canada

A.

In separate reports from six provinces, a total of 14 species were listed as declining,
Endangered or Rare (Roberts, 1992; Orchard, 1992; Koonz, 1992; Oldham, 1992;
Berrill et al., 1992; Bonin, 1992; and Seburn, 1992). Of the 42 récognized species in
Canada (Bishop et al., 1993), this represents 33%. Canada has no endemic
amphibians, but rather native species at the northern limits of their hemispheric

distribution. (See Appendix pp. 57-58 for listings.)

Population fluctuations with an overall stasis in numbers were found in an eight year

study of Rana catesbeiana (Bishop et al., 1993).

-Seburn (1992) reported that R. pipiens populations are beginning to recover in some

-« -..areas of Saskatchewan after experiencing a low in the early to mid-1970s. in

Manitoba some populations of RA. Pipiens began to recover in 1983 but are still much
more sparsely distributed over their previous range and less abundant (Koonz, 1992).
Green (1992) surveyed the abundance of Bufo woodhousii fowleri for four consecutive
years at Longv Point, Ontario, and found it to be increasing. He noted no changes in
human disturbance during that period. It is probable that immigration from a separate
Bufo population has occurred. (See discussion on metapopulations in paragraph three,

p. 39.)

Studies are currently underway to determine the cause of increased rates of
deformities in Mudpuppies {Necturus sp.) in sites on the St. Lawrence River,

organophosphate pesticide effects on reproduction in ranids, and the effects of
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spraying fenitrothion in forests of New Brunswick where Mink Frog (Rana
septentrionalis) populations have significantly declined (Bishop et al., 1993).
Fenitrothion spréying of a million or more hectares annually since 1965 to control
spruce budworm infestation was believed not to have any direct lethal effects on
amphibians, based on studies in 1969, 1970, and 1975. However, more recent
research on aquatic invertebrates following fenitrothion spraying showed that
responses in forest streams and ponds were quite variable (Fairchild and Eidt, 1988
cited in McAlpine, 1992); freshwater benthic arthropod populations in bog ponds may
be reduced by 50% and take more than 12 months to recover {Fairchild, 1990 cited in
McAlpine, 1992). Thus, aquatic amphibians can be impacted indirectly due to a
reduction in prey species. In a 1991 survey by the Canadian Wildlife Service, Mink
Frog densities were negatively correlated with frequency of fenitrothion spraying in

previous years, and the amount of sulfate in the water (McAlpine, 1992).

Trends in common species of frogs are poorly known in Quebec. Causes of "reported
declines” (by some frog hunters) in local populations are not yet documented, but
overhunting and changes in agricultural practices are probably major causes for the
declines of common species (Bonin, 1992). - In British Columbia, Orchard (1992) 4
suggested that declines in R. pipiens and R. pretiosa may be due to predation by, and
competition with, R. catesbeiana, introduced fish and managed populations of native

-~ waterfowl.

For five Ontario species Orchard (1992) attributed the declines to habitat destruction.
Oldham (1992) reported that the reasons for the decline of Acris crepitans blanchardi
in Ontario remain unclear, but are probably largely linked to habitat disturbance and

destruction. . In Alberta, Roberts (1992) documented the total disappearance of R.
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pipiens, beginning in 1979, from all sites north of 51°N latitude, and of isolated
populations to the south. He identifies declines in Bufo cognatus with habitat loss due

to land use practices.

United States
Pacific Northwest (Alaska, Oregon, Washington)

A. | Most amphibian species in Oregon or Washington are either endemic or have the
greater part of their distribution in the region (Nussbaum et al., 1983). Of the 31
native species, 22 (71%) are listed as Sensitive Species or as Candidate Species
(Leonard et al., 1993; Marshall, 1992; Olson, 1992). Only 5% of these 22 are at the

-periphery of their distribution (Nussbaum et al., 1983). Thirteen vof the 22 rely on
- - ~aquatic habitat (streams, ponds, lakes): nine are terrestrial. Almost all species occur in
forest ecosystems, one of which (Rana cascadae) is restricted to high altitude habitats.

(Refer to Appendix pp. 58-59 for listings.)
-We have received no data on Alaska.

B. Three qualitative risk assessments addressed the viability of amphibians in late-
successional forests. First, in what has come to be known as the "Gang of Four”
report (Johnson, K.N., J.F. Franklin, J.W. Thomas, and J. Gordon, 1991), five
amphibian species are listed as "closely associated” and 16 "associated” with late-
successional ("old-growth") forests. Of the five "closely associated” species, three are
listed as species of concern. Second, Thomas et al. (1 993) evaluated 28 amphibian
species as to their association with Pacific northwest old-growth forests within the
range of the Northern Spotted Owl, and conducted viability assessments with regard

to land management options for 18.of these species. Third, the 1993 report of the
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Forest Ecosysterﬁ Management Assessment Team (FEMAT) also included risk
assessments for the latter. Three species (all endemics) were found to have a
relatively high risk (equal to or greater than 20% likelihood) of extinction (FEMAT,
1993).

A quantitative risk assessment of those vertebrates associated with late successional
old growth forests in the northwest was conducted by Lehmkuh! and Ruggiero (1991).
Among 93 vertebrate species ranked, seven amphibians top the list as being at
greatest risk of local extinction. Seven more amphibians were ranked as being at

medium to high risk.

Recent inventories in the state of Washington at Mount Rainier National Park (Pidgeon
et al., 1991, 1992) and Wanatchee National Forest (Darda and Kelley, 1992) provide
valuable baseline data. McAllister and Leonard's (1990, 1991) surveys of Rana

pretiosa historic sites have documented declines in western Washington. An ongoinQ
12 year study of Cascade Range anuran breeding populations has revealed flucfuating

abundances (e.g., Olson, 1992).

Causal factors for population reductions include habitat destruction and fragmentation,
introduced Bullfrogs or game fish, and chemical pollution of streams and temporary
ponds due to agricultural practices (e.g., McAllister and Leonard, 1991: Marshall,
1992). The negative impact of timber harvest to amphibian populations was
illustrated by the number of Pacific northwest species with abundances associated

-with forest ége-class (Walls, et al., 1992). (Also see papers in Ruggiero et al., 1991.)

Additionally, many northwestern amphibians have limited dispersal and small, patchy

microhabitat distribution patterns which can increase susceptibility to losses
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(Lehmkuhl and Ruggiero, 1990, Welsh, 1990, Oison, 1992). Anuran mass mortality
episodes have been documented in the Oregon Cascade Range, resulting from
drought-related conditions (Blaustein and Olson, 1991). Raven predation {(on Bufo

boreas, Olson, 1989) and possibly disease, also diminish populations.

Rocky Mountains (Colorado, ldaho, Montana, Utah, Wyoming)
A. Bury and Corn (1992) and Corn (1993) have compiled a great amount of data
documenting the status of amphibian declines in the western U.S. In the Rocky Mtn.

region they report declines in seven species. (See Appendix p. 60.)

B. The species for which declines are least understood are Bufo boreas, B. hemiophrys
baxteri and Rana pretiosa (Corn, 1993). B. boreas has declihed in distribution 80-
o {9;0%. Its range includes high elevation (> 2400 m), undisturbed habitats where4
predation from introduced frogs or fish and pollution effects are very unllkely to occur.
- Rana pipiens in this region now occurs in less than 20% of its previous range (Corn,

1993)

C. Acidification is unlikely to have caused declines in B. boreas, B. hemiophrys baxteri, or
R. pipiens (Corn and Vertucci, 1992; Corn et al., 1989; Corn and Bury, 1993; Vertucci
and Corn, 1983). The observations of Wissinger and Whiteman (1992) conflict with
an earlier report by Harte and Hoffman (1989), in which the latter attributed acidic
deposition effecting decline in a Rocky Mountain population of the salamander,
Ambystoma tigrinum nebulosum. Mortalities of salamander embryos have been

associated with pH in vernal pools in northern Colorado (Kiesecker, 1991).

Declines of othef sbecies in this region have beeh tied to drought, floods,‘ predation by

exotic species, commercial exploitation, habitat alteration and destruction (Metter,
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1968; Bury and Corn, 1992). Carey (1993) hypothesized an
immunosuppression/disease character to the regional extinction of Bufo boreas

populations.

Northern Plains (Kansas, Nebraska, North Dakota, South Dakota)

No amphibian declines have been reported in the four state region (Platz,

1993).

Central Region (lowa, Illinois, Indiana, Ohio, Missouri)

Lannoo (1993) reported that among amphibian species in these central U.S. states, 12
are listed as Endangered, four as Rare, two as Threatened, three as of Special Concern
at the state level, and three as of regional concern (see Appendix pp. 60-61). Only
one species, Acris &repitans blanchardi, is reported being in general decline; another,

Rana areolata, has not been seen in lowa since 1940.

In Missouri, Pseudacris streckeri illinoensis is found only on extensive, heavily used
agricultural lands and is thought to be negatively affected by chemicals and pesticides

(T.'thnson, 1992).

Great Lakes (Michigan, Minnesota, Wisconsin)

In the Great Lakes region, Acris crepitans blanchardi is the only impacted species
reported by Casper (1992), with declines in all three states. In Wisconsin, Huff
{(1991) reported on the results of a volunteer annual survey that has been conducted
since 1984. His analysis indicated declines in four of the 12 (33%) native anurans.

(See Appendix p. 62.)

10
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Northeast (Connecticut, Delaware, Maine, Maryland, Massachusetts, New

Hampshire, New Jersey, New York, Pennsylvania, Rhode lsland,

Vermont, Washington D.C.)
Wyman (1992) compiled a list of 26 of 43 (60%) amphibian species in the region at
some level of risk in the Northeast, i.e. 65% of salamanders (15 of 23) and 55% of

anurans (11 of 20). (See Appendix pp. 62-63.)

The majority of declining species breed in streams and ephemeral pools and tend to be
more fecund than non-listed species (Wyman, 1992). He observed that declines

involved species of salamanders throughout the region, while more species of frogs

.. and toads were affected in the southern portion. In the "top group” of amphibians

_-listed, all are ambystomatid salamanders (Wyman, 1993).

. ...Potential causes are habitat destruction, soil and water pollution, forestry practices,

hydrologic/climatic ehanges and hybridization. The aquatic habitats (vernal pool and

temporary streams) are rarely protected by states in this region.

Appalachia (Kentucky, North Carolina, Tennessee, Virginia, West Virginia)

Seven Virginian species of amphibians, five caudates and two anurans, are listed by J.
Mitchell (in Bruce, 1993) as Endangered, Threatened, or of Special or Local Concern.
This represents about 13% of approximately 56 species in the areas he sampled. In
North Carolina, Braswell (1993) completed a resurvey of 20 historical sites, dating
between 1933 and 1987, for Rana capito capito, a state species of Special Concern,
in which he recommended retention of state status as Threatened.. (See Appendix pp.

63-64.)

11
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C. Suggested causes for declines in Virginia are habitat destruction and fragmentation due
to land development and logging. In the case o_f Plethodon punctatus, past clear-
cutting along with the more recent loss of canopy trees and oaks due to gypsy moth
defoliation, and hemlock trees succumbing to the wodly adelgid (both introduced

insect pests), are serious threats (J. Mitchell, in Bruce, 1993).

Braswell (1993) found that 16% of the historical sites of R. c. capito have been
destroyed. Fragmentation and alteration of aquatic and terrestrial habitats are

affecting the remaining populations.

In North Carolina, Petranka et al. (1993) found the average number of salamander
species in mature forests (> 50 years) to be nearly twice that in recent clear-cuts
(<10 years), and the difference in relative abundance to be a ratio of nearly 5:1. They

reported "all major taxonomic” groups as being negatively affected.

Southeast (Alabama, Florida, Georgia, South Carolina)
A. Six species are reported as declining: five caudates and one anuran (Dodd, 1992).

(See Appendix p. 64.)

B. In a seven year study of a xeric upland habitat in Florida, Mushinsky et al. (1993)
found considerable annual variation in numbers among 13 anuran species, but

observed no declines during the period between 1982-1988.

In South Carolina, a 12 year study by Pechmann et al. (1991) showed substantial
fluctuations in size of amphibian breeding populations and recruitment of juveniles.
Periods of drought were correlated with recruitment failures. Breeding populatibns

showed no trends toward declines in two species of Ambystoma (talpoideum and t.

12
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tigrinum) and a frog, Pseudacris ornata, while a third salamander, A. opacum,

increased in numbers.

Although relatively few declines are reported, clear-cutting in the coastal plain and

mountain regions are resulting in habitat destruction and fragmentation (Dodd, 1992).

Mississippi Delta (Arkansas, Mississippi, Louisiana)

Stan Trauth {(1993) has been monitoring amphibian populations in Arkansas since
1984. He listed eight salamanders and four anurans as species of concern (see

Appendix p. 65).

.. .Southern Plains (Oklahoma, Texas)

One toad, Bufo houstonensis, is listed by the federal government as Threatened, and

by Texas as Endangered (Bury and Corn, 1992). (See Appendix p. 65.)

In a questionnaire survey reported to Caldwell (1 992) by participants in the Southern
Plains Working Group, the following observations were submitted: The densities of
Bufo woodhousii at the University of Oklahoma Biological Station (Lake Texoma) have
fluctuated over the years with high peaks in 1955, 1966 and 1991. In Collie and
North Dallas counties (Texas), among frog species only Rana catesbeiana, R. pipiens
(?), Acris crepitans and B. woodhousii remain, but in low numbers; at the same time
Ambystoma texanufn appears to be increasing. In six other counties in Texas there
aré healthy, viable populations of A. crepitans, Bufo houstonensis (recorded at five
new sites), Bufo valliceps, Hyla versicolor/chrysocelis, H. cinerea, Gastrophryne
carolinensis, Rana berlandieri, Scaphiopus holbrooki, Syrrhophus marnockii, Eurycea

neotenes, Eurycea sp. 1 and Eurycea sp. 2. During the 1992 breeding season at

13
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Sherman, Texas, "huge” choruses of H. versicolor and A. crepitans were recorded,
although there was a decline in ranids and bufonids; B. valliceps is common arouhd
the city of Austin, Texas; in central Oklahoma A. crepitans and R. sphenocephala
were abundant. Except for two long-term monitoring studies in Texas, these reports,
though anecdotal, reveal numerous healthy populations in Texas and Okiahoma.
Amphibians were less common than usual in some localities, but recent droughts may
have contributed to these reductions. Caldwell (1992) cautioned against deriving

early conclusions from unsystematically collected data.

Southwest (Arizona, New Mexico)

A total of nine species have been reported as declining in Arizona and New Mexico

(Bury and Corn, 1992; Howland and Sredl, 1992). (See Appendix p. 66.)

No specific causal agents have been identified, though pbtential threats are believed to
be similar to those in the Rocky Mountain region. - Scott (1993) postulates a

"Postmetamorphic Death Syndrome" as a potential factor.

California/Nevada

Of 64 amphibian species in the two states, 47 (72%) are either listed, are candidates
for listing, and/or are at risk of declining (Fellers, 1992; Bury and Corn, 1992). Within
this total, 39 (61%) are state or federally listed, or are candidates for lisﬁng. An
additional eight (13%), are suggested as species threatened with declines. (See

Appendix pp. 66-69.)

In a recent re-survey of Yosemite National Park sites first reported on 75 years ago,

Drost and Fellers (1993) and Fellers and Drost (1993a) found 42% of historic

14
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populations have disappeared. Significant declines have occurred in five of six species
in remaining populations. This report was the first and is the only one to note declines

in Pseudacris (Hyla) regilla.

The two main causes of declines according to Fellers (1992) are: (1) "habitat loss or
alteration, e.g./housing developments in southern California, logging of old growth
forests in northern California, and changes in meadow and forest dynamics due to long
term fire suppression”; and (2) "competition from non-native fish and frogs.” Of the
total number of species, 45% are threatened by one or both of these factors, and of

the listed or candidate species 58% are likewise threatened.

-.Kupterberg (1893) monitored an invasion of Bullfrogs into a pristine California river
~dominated by native Rana boylii and Pseudacris (Hyla) regilla. Where Bullfrogs were
~-well established, natives were rare. In tests of larval competition, Bullfrog tadpoles

«caused a 48% reduction in survivorship of R. boylii and a 24% reduction in mass at

metamorphosis. In contrast, there was no significant effect upon survivorship of P.

{H.) regilla and but a 16% reduction in size at metamorphosis.

Mexico (North of the Isthmus of Tehuantepec)

A.

Lazcano-Barrero et al. (1988) identified seven salamanders and one frog as being in
‘danger of extinction in Mexico. All of these are species endemic to the central

highland lakes.

In reports of national scope, Flores-Villela and Gerez-Fernandez (1 988, 1989) listed
284 amphibian species occurring in Mexico, of which 173 are endemic. Only four of

the total, three of the Ambystoma species noted by Lazcano-Barrero et al. (1988) and

15
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one Bufo, are listed as threatened. The differences may be that Flores-Villela and
Gerez-Fernandez utilized IUCN criteria and classifications. Unfortunately, those states
with high levels of vertebrate endemism include few of Mexico's current protected

areas (Flores-Villela and Gerez-Fernandez, 1989). (See Appendix p. 69.)

PALEARCTIC REGION

Commonwealth of Independent States

A.

Kuzmin et al. (1993) reported on the various regions of the CIS, listing 26 species as
Rare, Vulnerable, Endangered, and/or declining in part of their ranges. Misyura (1993)
listed two additional species in the Ukraine. In the Ukraine (only), eight of the 16
amphibian species in that country are Rare or in decline (Misyura, 1993). (See

Appendix pp. 69-72.)

For the most part, caudates are more vulnerable than anurans. - Montane species,
many of which are endemics, appear especially sensitive. Among those widespread,
Triturus cristatus has displayed the greatest overall decline in numbers . Declines at
geographic range margins are primarily along the northern boundaries {(Kuzmin, 1993;

Kuzmin et al., 1993).

Among widely distributed species, except where habitat conditions have deteriorated,

few are negatively affected throughout their ranges. Rana ridibunda and Bufo viridus

appear to be expanding habitat occupancy, adapting to some kinds of anthropogenic

- changes {Kuzmin et al.; 1993).

16
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Pawley (1992) reported his observations on amphibian populations in the CIS during
the spring of 1991. In sum, he found eight common species to be healthy and

numerous at all sites he visited, whether urban or agrarian.

The main cause of local declines of amphibians in the CIS is attributable to
anthropogenic influence - primarily urbanization, pollution, destruction and
fragmentation of habitat (Kuzmin et al., 1993). Deforestation and logging are
especially hazardous for endemic montane species, whereas fish introductions have
affected mainly the newts. Long-term amphibian declines and expansions due to
climatic changes were revealed from paleontological and historical data (Kuzmin,

1993).

People's Republic of China

A.

Four anurans may be considered as Threatened or Endangered: three of these are

« kKnown only from type localities and the forth is subjected to hunting for human

consumption (Zili and Jinzhong, 1992). Wen-fa Cheng (1993) reported that Andrias

~ davidianus, the Chinese Giant Salamander, is now Endangered. (See Appendix pp. 72-

73.)
Among the common species surveyed in 1992 (17 anurans and four caudates), no
notable declines were reported in China, with the exception of "some in extremely

polluted” areas, or where pesticides were used (Zili and Jinzhong, 1992). -

The introduction of the American frogs Rana catesbeiana and R. grylio to southern

China are of great concern as a threat to endemic species (Zili and Jinzhong, 1992).

17
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Estonia

A.

Most of the ten species occurring in Estonia may be at the northern limits of their

ranges. Four species are listed as Rare or Vulnerable. One is noted as now Extinct.
"Most local populations” are reported as having declined during the past 10-20 years

(Talvi, 1991). (See Appendix p. 73.)

Romania

A.

Of the 20 species and subspecies of amphibians inhabiting Romania, 10 (50%) are
classified as Vulnerable, three (17%) are Endangered, one is of undetermined status,
and one not evaluated. Only five species are not considered Threatened (see Appendix

pp. 73-74). Locally all species are declining (Cogalniceanu, 1993).

The damming and draining of the main rivers and wetlands has destroyed 80% of the
Danube flood plain and 17% of the Danube Delta, main habitats of Triturus dobrogicus
and Pelobates syriacus balcanicus. ‘Damming of the Erului Valley in the 1960s
eliminated many populations of Rana arvalis. Deforestation during the last hundred
years has reduced to half (from 50% to 25% of the total area of Romania) the area
covered by forests, while reforestation with exotic tree species has altered many
natural habitats through changes in soil structure, fauna and flora. Transformation of

steppe and forest steppe areas into agriculture land, mainly in Dobrogea and Baragan

‘has destroyed hundreds of thousands of hectares of natural habitat. The introduction

of foreign salmonid fish Vin many alpine lakes has eliminated a large number of
amphibian populations. Although frog legs are not a popular food in Romania, large
quantities of Green Frogs (Rana ridibunda and R. esculenta) are exported every year to
western Europe and an unknown number is used for research and education

(Cogélniceanu, 1993).
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‘Western Europe (Belgium, France, Netherlands, Portugal and Spain)

A. Twenty-one of the 33 amphibian species (64 %) are listed as Endangered, Threatened,

Vulnerable or declining in the region (Zuiderwijk, 1992). (See Appendix pp. 74-76.)

According to Zuiderwijk (1992), habitats of all Endangered species need to be
managed. Critical habitats include water courses and lakes in the Spanish Pyrenees,
Cantabrians, and Septentrional Mountains; south and northwestern France; and central

and southern Netherlands.

In Portugal there seems to be a general decline of amphibians due to habitat

_ destruction or degradation by recent human activities. Some areas are particularly

important for amphibian conservation, such as the National Parks of Peneda-Gerés,

-Serra da Estrela, and Serra de S. Mamede (O. Paulo, in litt.). (See Appendix p. 76)

-.-United Kingdom

A.

Two amphibians are listed as Sensitive in the U.K., one caudate, Triturus cristatus, and
one anuran, Bufo calamita (Halliday, 1992); 33% of the six native species. (See

Appendix p. 76.)

A three-year study (1989-1992) of the distribution and abundance of five
"widespread” amphibian species in the U.K. by Swan and Oldham (1993) provides
valuable baseline data. They analyzed trends in habitat requirements and correlates
between species presence and various land-use types for all natives except Bufo

calamita. .
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Arable land is inimical to the Common Frog, Rana temporia, whether the predominant
landscape feature or merely in patches. Water features were correlated with frog
~ abundance. This may in part explain low densities in arable land, which is generally

well drained, combined with the negative effects of agricultural chemicals.

- Pond size (>1 OOv m2) and quality (those not heavily encroached by vegetation but
with adequate terrestrial cover) were associated with numbers in the Common Toad,
Bufo bufo. The "présence of woodland, neighboring ponds and flowing water within
500 m of sites was correlated with increases in toad status” (Swan and Oldham,

1993).

The Smooth Newst (Triturus vulgaris) and the Palmate Newt (7. hefveticus) share a
preference for relatively small ponds that are not heavily vegetated, and which
desiccate occasionally, perhaps benefiting from the consequent reduction in aquatic
predators. The abundance of Smooth Newts increases in ponds on arable land where
woodland or rough grassiand cover is present within 500 meters. The Crested Newt |
(Triturus cristatus), noted above as a sensitive species, is unlikely to occur in areas in

which pond density is less than 0.7 per km2 (Swan and Oldham, 1993).
ETHIOPIAN REGION

Kenya

A. Drewes (1992) reported that a survey conducted in 1992 on populations in the
Arabuko-Sokoke Forest of the northern Kenya coast "appeared to be consistent with
... earlier observations (beginning in 1987)." At Lake Mbaratumu, however, numbers

of individuals were clearly depressed relative to earlier years, possibly due to draining

20



DAPTF: Status of Amphibian Populations - Vial and Saylor

and high use by humans and 'Iivestock. (No specific declines were listed, therefore

Kenya is not included in the Appendix.)

Zambia
B. The lack of studies on the majority of the amphibian species in Zambia precludes any
quantification of declines at this time (Simbotwe, 1993); however, he listed nine

species as Vulnerable (see Appendix pp. 76-77).

C. Seven species and three genera are listed as either limited in distribution or Vulnerable

to the effects of habitat destruction and fragmentation, or drought.

... .Five critical habitats were assessed, with the corresponding threats to each: (1) islands
- = the islands of Kariba Lake, Itezhi-Tezhi Lake, and Banweulu basin wetland; threatened
.-..-by pollution, fishing practices, and large human populatioﬁ; (2) montane forests (1830-
2185 m) - Nyika plateau, Mafinga and Makutu mtns., and Makwi watershed;
-threatened by logging, hunter gathering and wild fires; (3) wetlands - river basins of the
.Kafue, Zambezi, Luangwa, Luapula rivers; Kariba and Itezhi-Tezhi lakes; threatened by
chemical and s__olid waste pollution, damming, extraction for mining and agriculture; (4)
deserts - Kalahari ecosystem, Western Province and SW of southern Zambia;
threatened by habitat destruction, logging and drought; and (5) evergreen forests {over
1000 m) - rainforests of Mwinilunga, Chipya Woodlands, central, northern and
copperbelt provinces; threatened by logging, hunteg gathering and wild fires

{Simbotwe, 1993).
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ORIENTAL REGION

United Arab Emirates

B.

With no historical data on distribution and abundance of the two toads, Bufo arabicus
and B. dhufarensis, that live within the U.A.E., Reza Khan (1‘992) of the Dubai Zoo,

was unable to make any judgments as to possible declines. A DAPTF Working Group
is currently conducting a survey on the toads of the U.A.E. and the bordering areas of

the Sultanate of Oman.

Indian Sub-continent

A.

Dutta (1992) reported that three species are Sensitive and Vulnerable, three are
included on the Red List for 1990, and another nine are proposed as indeterminate,
totaling 15 species. In the district of Howrah, West Bengal, Mallick (1992) listed six

out of 14 species (43%) as declining. (See Appendix pp. 77-78.)

Daniels (1992) noted that of 117 species of frogs, toads, and caecilians inhabiting the
Western Ghats, 89 are endemic. About one half the total are localized or show patchy

distribution as a result of habitat destruction and fragmentation.

Dutta (1992) considered three species as "Sensitive and Vulnerable" due to
commercial exploitation: one salamander, which is collected for both food and
museum exhibits, and two frogs, one of which is used extensively for "laboratory
purposes.” Both frogs are edible {though frogleg export is banned). Deforestation and
habitat destrucﬁon, both resulting from the increase in human population, along with
pollution from insecticides and "house-wastes," are cited as the main causal factors in

West Bengal (Mallick, 1992). Daniels (1991) cites removal of leaf litter, upstream
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chemical pollution and collection of specimens as being important "subtle" factors in

the Western Ghats.

Indo-Malayan

B. On the island of Borneo, Inger and Voris (1993) have reported there is no evidence of
a consistent decline in frog populations based on data from Sarawak in 1962, 1970
and 1984, and Sabah in 1986, 1989, and 1990. However, asynchronous population
fluctuations were observed in more than 20 species of stream breeding frogs at these
two "pristine” lowland tropical rain forest sites. (No specific declines were listed,

therefore the Indo-Malayan region is not included in the Appendix.)

-».Taiwan, Republic of China
A.. Lue (1992) and Lue et al. (1991) reported that one anuran and two caudates are listed
-+ as Endangered and three anurans are listed as Threatened, 17% of Taiwan's 30

amphibian species. (See Appendix p. 78.)
NEOTROPICAL REGION

Puerto Rico

A. Joglar and Burrowes (1993) have gathered evidence of declines of 11 species in
Puerto Rico. Of the 18 endemic species, this represents 61% in decline. Three
species which are listed as Threatened, Eleutherodactylus karlschmidti, E. jasperi, and
E. eneidae, are probably extinct, not having been seen in 21, 12 years and 3 years
respectively. E. richmondi disappeared from all localities above 500 m at El Yunque,
Sierra de Luquillo, between 1983 and 1986. It remains in low numbers in three

' locations (Joglar and Burrowes, 1993). According to R.R. Johnson (1990)
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Peltophryne lemur populations are now found only in a narrow coastal band in the

Quebradillas area and one locality near Guanica. (See Appendix pp. 79-80.)

Data on Eleuthérodactylus coqui and E. unicolor do not suggest declines. There is no
available data on five species (NE: Not Evaluated): Eleutherodactylus antillensis, E,
brittoni, E. cochranae, E. monensis, and Leptodactylus albilabris. Except for E.
monensis, these species are generalists with wide distributions within Puerto Rico and
are probably not declining (Joglar and Burrowes, 1993). R.R. Johnson (1990)
reported no more than 300 individuals of. Peltophryne lemur have been seen since a

1985 hurricane, a 90% loss of the original population estimate. -

There are some common denominators on the amphibian declines in Puerto Rfco. All
the declining Eleutherodactylus are highly specialized, terrestrial to semi-terrestrial
species and all occur in high elevation habitats. Sierra de Luguillo (=EI Yungque)
seems to be more seriously affected than any other geographic area in Puerto Rico.
The causes of these declines in Puerto Rico have not been identified. Probable and
suspected causal factors are a combination of deforestation, destruction and .
fragmentation of habitat, pollutidn and several intrinsic factors such as
overspecialization (morphological and ecological), small population size, and other
characteristics that are usually present in island populations (R.R. Johnson, 1990;

Joglar and Burrowes, 1993).

Greater Antilles
A. Two species in Hispaniola appear to have declined. In Jamaica five of 22 species
(23%) are considered of possible concern due to recent absence or low abundance

(Hedges, 1993). (See Appendix p. 80.)
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B. No "general” declines havé been noted among the 156 amphibian species (all anurans)

in the West Indies; among them, seven "have not been seen recently” (Hedges, 1993).

C. According to Hedges (1993) the single majorrfactor responsible for declines is habitat
destruction resulting from deforestation. Globally, approximately 65% of the trobical
forests ha\(e been destroyed (i.e. 35% cover remains). In the Greater Antilles present
forest cover estimates are: Cuba - 20%, Dominican Republic - 10%, Puerto Rico -
10%, Jamaica - 6%, and Haiti - 1% (T.H. Johnson, 1988; Caribbean/Central American
Action, 1989; Paryski et al., 1989; World Resources Institute, 1992; Perera, pers.
comm.,, cited in Hedges, 1993). Because of a high level of endemism and extremely

. low level of forest cover, "Haiti may become the Earth’s first major biodiversity

disaster” (Hedges, 1993).

-Lesser Antilles

A. Four species are reported as declining in the Lesser Antilles by Henderson and Kaiser
(1993), of a total of nine (Schwartz and Henderson, 1985), or 44%. (See Appendix
pp. 80-81.)

C. Two endemic species, Eléutherodactylus euphronides on Grenada and E. shrevei on St.
Vincent, are threatened by a combination of the introduction of a "robust ecological
generalist that inhabits disturbed and degraded habitat,” E. Jjohnstonei, and habitat
destruction. Leptodactylus fallax is threatened by human consumption on Montserrat,
and on Montagne Pelee a newly identified Colostethus species is considered sensitive
because of its limited distribution, increasing habitat destruction and pollution

(Henderson and Kaiser, 1993).
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Honduras

A.

A survey by McCranie (1992) of the Parque Nacional Cusuco region revealed the
complete absence of four previously observed species, and no tadpoles were found in

streams above 1485 m elevation. (See Appendix pp. 81-82.)

Because of the absence of baseline data on amphibian abundances over time, Wilson
and McCranie (1992) have devised an environmental vulnerability score, which they

used to rank‘1 8 of the 85 species in Honduras (or 21%) as "most vulnerable."

Habitat destruction commensurate with human population growth is considered to be

the most significant threat to amphibians in Honduras (Wilson and McCranie, 1992).

Costa Rica/Panamé

A.

In the organizational report of the Task Force's first Working Group, 12 species were

listed as declining or locally absent, four species in Costa Rica and eight in Panamé

- (Savage et al., 1991). (See Appendix pp. 82-83.)

In Costa Rica, Savage et al. (1991) attributed the main impact to local factors,
especially acid rain from refinery activities and the introduction of trout. The dramatic
declines and apparent disappearances in the Monteverde Cloud Forest are possibly
linked to changes in local moisture levels and cycles due to El Nifio and global
warming; however, Crump, et al. (1992) did not discount normal responses to an
"unpredictable” environment, and possible a priori- environmental degradation, Three

localities are of special concern in Costa Rica: Bajo La Hondura (1,200 m), Paso La

- Palma (1,500 m), and Cerro Chompipe (2,200 m). Panamé's declines are believed to
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be Iargely the result of habitat fragmentation and resulting insularization, along with

pesticide use (Savage et al., 1991).

Venezuela

A. La Marca and Reinthaler (1991) identified five species of highland frogs in decline. Of
the 56 amphibian species Péfaur (1992b) listed as Threatehed or Endangered, 54 are
anurans (fhree of the latter are included in La Marca and Reinthaler). Péfaur (1992b)
enlarged the total number of Venezuelan species to 209 (confer La Marca, 1992),

thus 27% are of concern. (See Appendix pp. 83-85.)

.C. _Destruction of habitats, floods, road kills, introduced species and overcollection are

- among causal factors of species declines (La Marca and Reinthaler, 1991).

.Ecuador

Az ..In.Ecuador, 402 amphibian species were listed by Almendariz (1991). Those inhabiting
the cloud forests and paramos of the high Andes are being severely impacted: four
species appear to be recently extinct énd at least another four are experiencing

dramatic declines (Puertas et al., 1992). (See Appendix p. 85.)
Peru
A. Of the 292 species in Peru, six (2%) were considered "critical,” declining species

(Salas and Jimenez, 1993). (See Appendix p. 86.) -

B. Rodriguez (1992), in a 13 month study of Cocha Cashu National Park, encountered no

declines in an assemblage of 81 species.: Duellman (1993) in a six year study
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- including 65 anuran species in southern Amazonian Peru detected no declines in the

numbers of individuals or species. -

Brazil

A.

Heyer et al. (1988, 1990) examined temporal frog species distribution in Boracéia,

state of Sdo Paulo, Brazil, and compared theirb observations with others made as early

as the 1940s. Seven species of frogs common through mid-1979 became rare or

locally absent by 1982. During this same period, five additional species disappeared

completely. (See Appendix pp. 86-87.)

While detailed records were available only for the assemblages at Boracéia,

observations suggested that during the same period populations crashed at other

locations in the Atlantic Forests of Brazil: In 1982 Cycloramphus duseni was absent

from its type locality in Paran4; the once common C. granulosa , Hylodes glabrus,

Thoropa petropolitana, and Phyllomedusa guttata could not be found.

. The abundance of some species was unchanged. Pond breeders such as Bufo

crucifer, B. ictericus, Hyla faber, H. microps, H. minuta, H. pardalis, H. polytaenia,
Ololygon crospedospila, O. hayii, Physalaemus cuvieri and P. olfersi, as well as the
forest species Hyla albofrenata, H. astartea, H. hylax, H. leucopygia and
Eleutherodactylus randorum remained about equally abundant from the 1940s to

1984. One species, Hyla albopunctata increased in numbers (Heyer et al., 1990).

.- -The-most dramatic impact at Boracéia occurred between March 1979 and January

1982. Two causes seem probable: a one-time pollution event and/or an "unusual

climatic change.” Other factors argue against chronic poliution. A synchronous
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-change over a very large area was most likely caused by the hard frosts in 1979,

reported as being the worst in 100 years (Heyer et al., 1990).

Bolivia

A. Of the 118 species occurring in Bolivia, only Telmatobius culeus is listed as "critical”

and three localities are considered "critical areas” (De la Riva, 1990; Ergueta and

Sarmiento, 19982). (See Appendix p. 87.)

Uruguay

A.

Six species of the 40 total found in Uruguay (15%) were considered to be "critical”

{Klappenbach and Langone, 1992). (See Appendix p. 87.)

Chile

A

Veloso and Navarro (1988) listed 41 amphibian species in Chile. Of these, Ortiz

{1992) repdrted 30 (73%) are considered either Endangered, Vulnerable or Rare

according to federal or regional designation. (See Appendix pp. 87-89.)

The central and southern regions of Chile are those most densely populated by humans
and have suffered serious damage to natural vegetation due to forestry practices,
which include introduction of exotic tree species. Also cited as possible effects are
drainage or filling of freshwater areas, deforestation, monocrops, exports of amphibians
as pets, and human consumption (lbarra-Vidal, 1989; Ortiz, 1992). A. Veloso (in litt.),
citing Ortiz (1988) notes the tremendous impact upon native herpetofauna caused by

amphibian exportation. Recently laws have been passed to curb greatly this activity.
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Argentina

A. In 1984, Miguel Christie reported on the status of amphibians in two national parks,
Lanin and Nahuél Huapi. A total 18 species were registered, including five listed as
"marginal.” Among the remaining 13,_ seven are Vulnerable and six are Safe/Low Risk.
According to Lavilla (1993), Argentina has a total of 161 amphibians. He listed only

three species and five localities as "critical” (see Appendix pp. 89-90).
AUSTRALIAN REGION

Australia

A. Tyler has‘listed 44 species, of an estimated 194 amphibian species in Australia, in
various stages of decline (1991, 1992). Ehmann (1992) and Mahony (1993) reported
declines in another 13 species from New South Wales. The total (57) represents

29%, or nearly one-third of ali Australian amphibians. (See Appendix pp. 90-97.)

B. Tyler (1991) stated that all of the declines were within the southern half of the
continent, with most bordering the Great Dividing Range in the east and southeast.
~There are isolated declines in the SW of Western Australia (Tyler, 1992; Wardell-
Johnson and Roberts, 1991). - Richards et al. (1 992, 1993) analyzed trends that
emerged from their studies in the Wet Tropics Biogeographic Region as follows: (1)
declines have occurred primarily in high elevation, upland regions (> 300m); and (2)
stream dwelling species are the most effected. K. McDonald (1990) reported that
declines are known from northeastern, eastern and southern Australia in the absence

. of pollution and disturbance:
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C. Habitat destruction has been cited by Tyler (1992) as the most obvious cause for
declines in Litoria brevipalmata and Geocrinia alba. In the case of L. spenceri, the
process of eductor dredging that uses hydraulic suction_devices to sift for gold in
alluviél sediments is considered the most serious threat, although others may be
contributing (Hall, 1988 in Tyler, 1992). Declines in Heleioporus albopunctatus are
largely attributable to increased soil salinity (Main, 1990 cited in Tyler, 1992). For the
much publicized gastric brooder, Rheobatrachus silus, drought, creek silting due to
logging, illegal gold panning, and specimen collection have all been suggested as
agents, but no evidence supports any single cause for the disappearance of this species

(Tyler, 1992).

-+ Czechura and Ingram (1990) emphasized the catastrophic, unexplained nature of the
disappearances of Taudactylus diurnus, T. eungellensis, Rheobatrachus silus, and R.

.vitellensis.

The disappearance of L. raniformes and L. aurea in the Australian Capital Territory
(ACT) occurred in locales unaffected by drought or changes in water quality and have
not been explained; Pseudophryne sp. is apparently more susceptible than other
species to drought, which has locally reduced its breeding habitat (Osborne, 1990,
1991). An interesting observaﬁon was made by Tyler (1992) on certain declining taxa
in SE Australia: Litoria raniformes, L. aurea, L. flavipunctata, and a possible

undescribed subspecies of L. flavipunctata all share the habit of sun basking.
Richards et al. (1992, 1993) analyzed rainfall variability in dueensland and reported no
correlation that could explain declines in that area. An analysis of water quality also

failed to identify any toxic agents in upland streams.
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The problem of salinization is widespread in parts of Australia and the cause of
apparent disappearances of species at certain iocalities in Western Australia. Aquatic
larvae are the most vulnerable, whereas tolerance levels of adults appear associated

with skin thickness (Tyler, 1991).

New Zealand
B. Only six species of frogs inhabit New Zealand, none of which are known to have
suffered significant declines; however, the three native and endemic species are

- considered Sensitive or Vulnerable (Cree, 1992). (See Appendix p. 97.)

C. . Major threats to the two mainland natives are habitat disturbance and destruction from
mining, and introduced mammals. The two small island populations of the third
endemic, Leiopelma hamiltoni, are considered Endangered and Sensitive due to low

numbers, habitat modification and "inbreeding depression” (Cree, 1992).
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ANALYSIS OF TRENDS

At this time we do not have adequate quantitative data to determine the actual

- number of amphibian species demonstrating declines (as earlier defined). Most of the
limitations result from the absence of base-line references for comparisons, and lack of
accurate information as to the total number of amphibian species inhabiting many of the

named geographic/political regions.

Geographical patterns
Because they exist near limits of ecological tolerance, amphibian populations
occurring at the latitudinal or altitudinal margins of their distribution ranges are those most

«likely to respond to any environmental change and demonstrate exaggerated fluctuations.

Nevertheless, it may be significant that in Canada (Seburn, 1 992), Europe (Talvi,
71991) and the CIS (Kuzmin et al., 1993), declines have been noted at the northern
boundaries of species’ ranges. In the southern hemisphere this may correspond to the
observed progression of declines from the south to north of eastern Australia {Richards et
al., 1992, 1993). No comparable information from South America or Africa is yet

available.

Higher elevation species seem especially susceptible. Amphibian declines in these
habitats have been reported in Queensland (Richards et al., 1992, 1993), the Ukraine
(Misyura, 1993), the Caucasus (Kuzmin, 1993), Puerto Rico (Joglar and Burrowes, 1992),
Costa Rica (Savage et al., 1991), Ecuador (Puertas et él., 1992), the Rocky Mountains, the
Cascades and Sierra Nevada Range in the U.S.A. (Bury and Corn, 1992; Corn, 1993).

These occurrences are primarily in undisturbed areas that experience negligible direct
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anthropogenic effects and may therefore be cases of possible indirect global factors. The
circumstances are otherWise with anuran declines in the Venezuelan Andes and Western
Ghats of India, where habitat alteration is taking place (La Marca and Reinthaler, 1991;
.Daniels, 1991). Zuiderwijk (1992, in litt.) attributes observed declines in the mountainous
regions of Spain, Portugal and Italy to drought Caused by land use and over-exploitation of

water.

Trends in species and life history characters

The family Bhfonidae was sugggsfed by B. Johnson (1992) as being the most
imperiled. In comparing two allopatric species, Bufo boreas and B. hemiophrys baxteri,
Corn (1993) and Corn and Bury (1993) concluded that the only commonalities between
them were that both declined during the same period (since about 1975), both have been
observed with red-leg disease, and surviving populations displayed relatively low egg mass
numbers. In the southwestern U.S. ranid frogs as a group have also declined (Scott,

1993).

. ‘Stream or vernal pool breeding species have been noted as more in decline than
terrestrial amphibians in several locations throughout the world. In Eurasia and the United

Kingdom, the highly aquatic Triturus cristatus is reported in decline.
Current information from the United States does not enable an update as to the

status of Rana pipiens throughout much of its range east of the Rocky Mountains,

necessary for comparison with the Canadian declines.
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Probab_le and suspected causal factors

The overwhelmingly reported cause of declines is habitat destruction, disturbance
and fragmentation. B. Johnson (1992) and Bogért (1992) both stated that habitat
destruction is the Vsingle-most influential cause of declines in Canada, as did Corn (1 993) for
the western United States, Dodd (1992) for the southeastern United States, and Kuzmin
(1993) for the CIS. Thereis nb questioﬁ that the global extent of human disturbance is

seriously impacting major ecosystems.

- The negative effects of environmental contaminants have been documented here and
verified in other recent studies in Canada (Bishop, 1992; Clark, 1992: McAlpine, 1992),
Europe (Leuven et al., 1986; Parent, 1992), the United States (Cory, 1971; Pierce, 1985:
see also papers in Dunson and Wyman, 1992), Zambia (Simbotwe, 1992), the CIS

(Kuzmin, 1993) and elsewhere.

The introduction of non-native predatory fish (Bradford, 1989, 1993, Kuzmin et al.,
1993), frogs (Hayes and Jennings, 19886, cited in Bury and Corn, 1992) and rarely
mammals (Cree, 1992; Hedges, 1992), has also been shown to be very detrimental to
some amphibians. That negative consequences of coactions befween fish and/or non-
native frogs upon amphibian populations may be caused by other than direct predation has

been established by Liss (1993) and Kupferberg (1993).

Weather is one of the most significant natural killers of amphibians (Corn, 1993).
Drought is a potentially important factor that can result in localized extinctions, but not
likely on the scale observed in southeastern Australia (Tyler, 1991). According to

Zuiderwijk (1992), drought is the primary causative agent in Europe. Conversely, flooding
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can cause catastrophic mortality, as reported for Ascaphus trueiin the U.S. Pacific

northwest by Metter (19268).

The causes of two local mass mortality events have differing suggested causes; On
the island of Kauai, Hawaii, local disappearances of Bufo marinus have been recorded (J.
Wright, in litt.). David Martin (in litt.) observed some B. marinus populations on that island
in a state of emaciation. A sample Martin collected was forwarded to Dr. D. Earl Green for
necropsy, Whose findings indicate the decline was solely due to starvation during a period
(winter) of probable low prey numbers (D.E. Green, in litt.). Further histopathologic
examinations are in progress (D.E. Green, in litt.). Local mortality episodes of Rana
temporaria in Switzerland have been caused by oxygen depletion when-eutrophic ponds
freeze over (Gerlach and Bally, 1992). A similar fate was observed among Rana muscosa
occupying shallow ponds in the Sierra Nevada Mountains of the western U.S. (Bradford,

1983).

It appears likely a combination of effects is occurring in many instances of amphibian
declines. .Horne and Dunson (1993) are exploring interactions between pH, heavy metals,

and water hardness in determining toxicity to larval and embryonic salamanders.

In another important study, Carey (1993) looked at the combined effects of various
environmental stressors, including low temperature, on immune system response. This
may explain the apparent deaths of adult frogs and toads due to red-leg disease, as well ag

the extirpations that have occurred in cold, high elevation sites.

- Scott (1993) proposed a "Postmetamorphic Death Syndrome” (PDS) to describe a

set of similar events and symptoms demonstrated in ranid frog populations in the
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southwestern U.S. "PDS" is characterized by: the mortality of all postmetamorphic
individuals in a short period; a pattern of synchrony at a micro-geographic scale, but not
among large regions; a "ripple effect” in which disappearances spread along an expanding
perimeter. Most such die-offs are noticed during or following unusually cold periods, or
brumation. In a given region PDS does not appear to affect all species equally. Scott
(1993) suggested‘ a disease organism as the causative agent. Poxvirus-like particles have
been associated with unusual episodes of mortality among Rana temporariain the Uhited

Kingdom (Cunningham et al., 1993).

Fellers and Drost (1993b) observed that a combination of factors may be causing
.- declines in western U.S. National Parks: (1) non-native, predatory fish; (2) loss of habitat
~due to a five year drought; and (3) gradual loss of meadows and associated aquatic habitat

. resdlting from long periods of fire suppression.
CONCLUSIONS

We must first emphasize the fact that the kind and quantity of evidence presented
here is not yet adequate to derive clear-cut determinations as to the nature and extent of

amphibian declines.

At this time care must be exercised to avoid summing a number of possibly -
coincidental events as a conclusion that we are dealing with a phenomenon generally
catastrophic in magnitude or global in extent. - Otherwise, we face the inherent danger of
hyperbole producing the same anesthetic effect as Chicken Little crowing "the sky is

falling.” The inhabitants of south Florida, Hawaii, and Australia may have to be pressed
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hard to convince them amphibians are experiencing major declines, while they find

themselves suffering a plague of Bufo marinus.

In the process of determining if amphibian declines are actually happening and, if so;
what their causes might be, the application of uniform field and analytical techniques must
be applied. The formulation of viable conservation and management practices will require a
foundation of good scientific data. The Smithsonian Institution document, "Measuring and
Monitoring Biological Diversity: Standard Methods for Amphibians,” is scheduled for
distribution in December 1993. Efforts are being made to provide all DAPTF Working

- Groups with these protocols in.order to maximize their utilization.

One difficulty we continued to encounter in our attempts to determine the risk level
of amphibian populations was the lack of consistent classifications regarding stétus.
Greater efforts are needed to encourage Working Groups to adopt uniform criteria and Red
List categories such as those recommended by the World Conservation Union (IUCN). A
request for evaluation of criteria and categories adopted by the IUCN/Species Survivial

Commission (SSC) has been issued by Simon N. Stuart (in litt.).

More than 720 population status reports are listed in the Appendix, some of which
have multiple designations including the risk status of populations at different localities, or
the use of combined categories (e.g., T/E for Threatened/Endangered). Only 43 populatiohs
(approximately 6%) are designated as Safe/Low Risk (S/LR) or Insufficiently Knowﬁ (IK). In
view of the fact that the focus of monitoring activities has thus far been to identify species

in decline, any validity assigned to this figure would be highly conjectural.
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Such opposing conclusions as those presented in studies of acidification tolerances
among montane amphibian species in the USA (e.g., Harte and Hoffman, 1989; Wissinger
and Whiteman, 1992; Vertucci and Corn, 1993) should be further tested. In Ontario,
.Canada, a study by éfant and Licht (1983) showed that responses of embryos and larvae
of three anuran species to acidic conditions were significantly different; however, in one
species (Hyla versicolor) a population from an "acid-sensitive” location exhibited greater

tolerance than those from elsewhere in its distribution range.

The role of potential predators needs to be more thoroughly examined. In many
cases the impact appears a direct predator-prey relationship; however, Liss et al. (1993) in
their studies of aquatic salamander populations in the U.S. Pacific northwest found
..distribution and abundance of salamander larvae resulted from complex interactions due not
_only to the presence of potentially predatory fish, but also conditions of the physical
~environment and food availability. Interactions (competition) between introduced and native
~{frog-species have been shown to perturb aquatic communities and exert differential effects

on natives (Kupferberg, 1993). -

The importance of studying amphibian populations inhabiting urban areas has been
emphasized by B. Johnson (1992). A species that survives well under the influence of
strong anthropogenic stress, yet is declining in undisturbed areas, should provide a measure
of species resilience and provide an opportunity to determine what additional factors might

be at play.

There is emerging evidence that metapopulation dynamics are of significance in
regard to the nature of colonization and extinction, and are thus important to consider in

formulating conservation management practices (Cortwright, 1993; Olson and Bradshaw,
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1993). Corn (1993) emphasized the importance of considering temporal and spatial
. population characteristics in thé design of such strategies. Recent research on the
population genetics, ecology and life history of Ambystoma californiense (Gustafson, 1992;
Shaffer, 1993) indicated that local extinctions commonly occur and the ability to recolonize
through migration is a critical factor for species persistence. In Sweden a similar conclusion
was reached by Sjogren (1993 a & b) in a five year study of metapopulation demographics

and local extinction in Rana /lessonae.

The use of corridors has been recommended in a proposed conservation strategy in
‘Western Australia (Wardell-Johnson and Roberts, 1991). The importance of providing for
migration between metapopulations, whether through corridors (B. Johnson, 1992) or by
assigning large tracts as brotected habitat that meet threshold requirements of species
(Swan and Oldham, 1993), will be critical to maintaining, and for many cases now, reviving

amphibian populations.

Wherever present, amphibians should be included as integral elements in all
environmental impact studies and conservation management plans. This recommendation
is supported in a study by Fellers and Drost (1993b), who concluded that current forest
management practices may negatively impact amphibian communities and, thus, should be
carefully reviewed. Two recent government documents, the "Gang-of-Four" report
(Johnson et al., 1991) and The Report of the Scientific Analysis Team (Thomas et al.,
1993), apply an ecosystem approach to the much debated old-growth, late-successional
forests in the Pacific northwest of the United States; both studies include amphibians,
along with birds, mammals and blants, in their evaluations. Nevertheless we must not be
overly inclined to synonymIZe "émphlblans with the phrase "blologlcal indicators.” While it

does apﬁear that cértaih taxa f’ha\/ indeed be lmportant harblnders of environmental chénge,
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sound conclusions demand sound evidence. The term "bioindicator™ has already been over-
extrapolated by application to fishes, reptiles, birds, invertebrates and plants. (For further

discussion see Parent, 1992.)

The.consequences of large-scale, even global environméntal factors such as shifts in
acidification, climate conditions, UV radiation/ozone levels, etc., to a great degree remain
undetermined. Priority status should be given to long-term ecological studies that combine
the field and laboratory research required to elucidate their significance. An initiative should
also focus on the vast body of evidence as tc; lethal and sub-lethal effects of herbicides and
insecticides. Intensive toxicological studies are needed to evaluate current standards of

use.

Immediate measures need to be taken to conserve biodiversity in ecosystems (see
Lubchenco et al., 1991 ). If world-wide pollution and habitat destruction continue at
present ratés it will not be long before amphibian declines are among the least of our
concerns. We must strive quickly to manage a sustainable biosphere or face an onslaught
of human initiated threats the complexity of which we can barely grasp. Otherwise, there
is one certitude. Homo sapiens will become the only species on planet Earth whose

existence is endangered by its superabundance.
RECOMMENDATIONS FOR FUTURE DAPTF OPERATIONS

The following recommendations for future operations were formulated in

collaboration with Bob Johnson, Chair of the DAPTF.
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Continue to organize and activate additional regional Working Groups, especially in
areas of rich species diversity, where the Task Force remains underrepresented, e.g.,

‘ the Old World Tropics, Asia, and eastern Europe.

Develop collaborative and coordinated long-term projects among Working Groups that
will focus on biodiversity "hot spots.” Pristine regions, those of high endemism
and/or of great fragility need to t;e identified in order to solicit support from
international conservation agencies, which can best be achieved by defining these

investigations within the framework of a global initiative.

Improve and enlarge upon' fund raising activities. Support for pilot-projects and
facilitating the activities of Working Groups are essential to the success of Task Force
activities. There is a urgent need for an increase in funds for "seed-grant,” as well as
for action that will stimulate regional monitoring of amphibian populations and

assessing the status of any declines.

. Determination of direct and indirect environmental factors impacting upon amphibian
populations is an integral phase of the monitoring and assessment activities. Such
information will be necessary to provide a basis for developing management and

conservation policies.

Increase the utility of, and access to, the DAPTF databank by the scientific
community. Communication among Working Groups and the Coordinator remains a
- top priority activity. It is essential also, to network with such organizations having

~ extensive databanks such as the Smithsonian Institution, British Museum (Natural

History), and the World Conservation Monitoring Centre, in Cambridge, UK.
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Implement the adoption of standardized protocols for monitoring and evaluating the
status of amphibian populations. Recent publication by the Smithsonian Institution of
"Measuring and Monitoring Biodiversity: Standard Methods for Amphibians,” will
enable the application (and evaluation) of unifbrm sampling techniques among Working
Groups, thus assuring maximum utilization of comparable data. To this end the
DAPTF should assure comprehensive distribution of this document to Working Groups,

especially to those in economically depressed circumstances.

Implement world-wide adoption of uniform criteria and categories in classifying risk
status for amphibians, The [UCN/SSC recently formulated new criteria for Red List
categories and Appendices of the Commission on International Trade of Endangered

Species (CITES) that are currently being evaluated.

Expand activities in public education. Many issues of concern to the Task Force have
implications for preservation of biodiversity and its significance as to the quality of life
-around the globe. To effect positive changes in attitudes, and influence decisions on
issues relating to a sustainable biosphere, the Task Forces' focus on amphibian
declines should be made relevant to the general public at the individual and community
level. FROGLOG can continue to servé well in this endeavor. Current problems

should be brought to the attention of the international print and broadcast media.
Solicit the endorsement, involvement and support of herpetologists world-wide.

International, national and regional societies should be more actively engaged with the

DAPTF, not the least of which is the Worid Congress of Herpetology.
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10. Proceed with arrangements to archive accumulated hard copy files with the
Smithsonian Institution (S1), as has been offered. The present limitations of space are
rapidly becoming overcrowded as a result of our accumulation of correspondence,
reports, etc. The Sl offered to store and manage our inactive files, which should be
retained for a period of approximately five years, but no action has yet been taken by

the IUCN/SSC.
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