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ABSTRACT

Many amphibian and reptile populations are presently in decline. As environmentd
contaminants have been implicated as a possible cause of some declines, there has been agreat
ded of interest in reptile and amphibian ecotoxicology. Data resulting from earlier published
research on the effects of environmenta contaminants on amphibians were tabulated and
assessed in a Canadian Wildlife Service report published in 1989 (Harfenist A., T. Power, K.L.
Clark and D.B. Peakall. 1989. A Review and Evaluation of the Amphibian Toxicological
Literature. Technical Report Series No. 61. Canadian Wildlife Service, Headquarters). In the
present document we attempt to bring this earlier report up to date by adding data from the
more recent literature on amphibian ecotoxicology, and at the same time expand it by adding
data on the effects of environmenta contaminants on reptiles.

Asthe project progressed, it became clear that making the information in the database
electronically searchable might be beneficia to users of the database. Therefore, agraphica
user interface (GUI) was added to the database to alow the user to perform custom searches
and generate reports. The database can be searched in a number of ways, for instance, by
contaminant group, common name, trade name or CAS number; by species, genus, or higher
taxonomic group; by author; or by certain toxicologicd effects categories. Combined searches
are dso possible. The database and GUI will be available to be downloaded from a CWS
website; please contact the authors for details.

The RATL (Regptile and Amphibian Toxicology Literature) database contains data
extracted from the primary literature for amphibian and reptile ecotoxicology studies published
up to and including 1997; there are some data from studies published in 1998 and 1999. As of
September, 2000, there was approximately 2000 references in the database. Citations were
gathered through searches of various literature databases, but these searches concentrated on
the environmenta pallution literature with the result that our bibliography cannot be considered
exhaudtive. Thus the authors would be happy to hear about (even happier to receive copies of)
publications and grey literature reports not included in our reference list. The user should dso be
aware that certain fields of research (e.g. effects of adminigtration of pharmaceuticals or
hormones) may not be well covered in the database.

The information in this report has been organized into eight main tables categorized by
the type of study which generated the data: 1) laboratory studies (except traditiond acute
toxicity studies), 2) fidd studies, 3) tissue residue sudies, 4) acute toxicity studies, 5) studies
examining the effect of pH changes, 6) FETAX (Frog Embryo Teratogenicity Assay -
Xenopus) sudies, 7) contaminant review papers, and 8) generd publications deding with
amphibian and reptile population declines. While these tables provide summaries of the data, the
purpose of RATL isto provide the user with the gppropriate references to the primary
amphibian and reptile ecotoxicology literature. In other words, because the datain RATL have



been extracted from primary sources, a process subject to interpretation and editing, it is
recommended that the user consult the origind reference before using the data presented in the
RATL database.

Although this CWS Technicd Report is available as a static copy available from aCWS
website, data and references will be added to the electronic copy of the database, and the GUI
will be modified as aresult of suggestions and feedback from users. Therefore, we consder the
RATL database as “under congtruction.” Finaly, this CWS Technica Report represents only a
subset of the data provided in the eectronic copy of the database which is available at the
website mentioned above.



PREFACE

De nombreuses populations d’ amphibiens et de reptiles sont actuelement en déclin.
Comme les contaminants de I’ environnement ont éé identifiés comme éant une cause possible
de certains déclins, I’intéré pour I’ écotoxicologie des reptiles et des amphibiens s est accru de
beaucoup. Les données tirées de recherches publiées antérieurement concernant les effets des
contaminants de I’ environnement sur les amphibiens ont éé mises en tableaux et évauées dans
un rgpport du Service canadien de lafaune publié en 1989 (Harfenist A., T. Power, K.L. Clark
et D.B. Peakall. 1989. A Review and Evaluation of the Amphibian Toxicological
Literature, Série de rapports techniques n° 61, Sarvice canadien de lafaune, Administration
centrale). Le présent document a pour but de faire une mise ajour du rapport précédent en'y
goutant des données tirées de documents plus récents sur |’ écotoxicologie des amphibiens et,
en méme temps, d'en accroitre la portée en y gjoutant auss des données sur les effets des
contaminants de I’ environnement sur les reptiles.

A mesure que le projet avancait, il est devenu clair que rendre la base de données
consultable éectroniquement serait peut-étre avantageux pour les utilisateurs. Une interface GUI
adonc été goutée ala base de données afin de permettre aux utilisateurs d’ effectuer des
recherches personnaisées et de produire des rapports. 11 y aun certain nombre de fagons
d exécuter une recherche dans la base de données, par exemple, par groupes de contaminants,
par noms communs ou de commerce ou par numeéro de registre CAS; par espece, par genre ou
par niveau taxinomique plus élevé, par auteur ou par certaines catégories d' effets
toxicologiques. Il est auss possible d' effectuer des recherches combinées. Il serapossible de
télécharger la base de données et I’ interface GUI a partir d’ un site Web du Service canadien de
lafaune. Veuillez communiquer avec les auteurs pour obtenir plus de renseignements.

La Base de données bibliographiques sur latoxicologie liée aux reptiles et aux
amphibiens (labase RATL) contient des donnéestirées d' éudes préalables sur I’ écotoxicologie
des amphibiens et des reptiles qui ont é&é publiées jusqu’ en 1997 inclusivement; il y aauss
certaines données tirées d’ études publiées en 1998 et en 1999. Depuis septembre 2000, il y a
prés de 2000 références dans la base de données. Des citations ont été recueillieslors de
recherches dans diverses bases de données, mais ces recherches éaient concentrées sur des
textes traitant de la pollution de I’ environnement; notre bibliographie n’est donc pas exhaudtive.
Par conséquent, les auteurs seraient heureux d entendre parler de publications ou de rapports
de littérature grise qui ne sont pas inscrits a notre liste de références, et encore plus heureux de
recevoir des exemplaires. Il faut auss que les utilisateurs sachent que certains domaines de
recherche (p. ex. les effets de |’ administration de produits pharmaceutiques ou d’ hormones)
peuvent ne pas étre traités en profondeur dans la base de données.

Dans le présent rgpport, I information a éé organisée en huit principaux tableaux et
classfiée par le type d’ étude dans laguelle des données ont éé trouvées : 1) les études de
laboratoires (sauf les &udes traditionnelles sur latoxicité aigué); 2) les &udes sur le terrain; 3)
les études sur lesrésidus de tissus, 4) les études sur latoxicité aigué; 5) les éudes qui examinent



les effets des changements du pH; 6) les éudes « FETAX » (Frog Embryo Teratogenicity
Assay - Xenopus); 7) les articles de synthese sur les contaminants; 8) les publications générales
sur les populations d’ amphibiens et de reptiles en déclin. Alors que ces tableaux donnent un
résumeé des données, le but de labase RATL est de fournir aux utilisateurs les références
pertinentes aux documents de fond sur les amphibiens et les reptiles. Autrement dit, parce que
les données dans labase RATL ont éé tirées de sources primaires, une démarche sujette a
I'interprétation et alarévison, nous recommandons aux utilisateurs de consulter laréférence
originale avant d' utiliser les données présentées dans la base de données de labase RATL.

Méme s ce rapport technique du SCF est disponible en format statique sur un site Web
du SCF, des données et des références seront gjoutées au format électronique de la base de
données, et I'interface GUI sera modifiée suite aux suggestions et aux réactions des utilisateurs.
Nous considérons donc que la base de données RATL est « en congtruction ». Enfin, le présent
rapport technique du SCF ne présente qu’ un sous-ensemble des données qui sont bles
dans le format éectronique de la base de données du site Web précité.
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INTRODUCTION

Why isthere a need for studiesin amphibian and reptile
ecotoxicology?

A worldwide decline in amphibian and reptile populations has caused great concern in the
scientific community. As environmental contaminants have been implicated as a possible cause of
some declines, there has been a substantial increase in the amount of amphibian and reptile
ecotoxicology research conducted over the last decade. In addition, amphibians and reptiles are
considered to be good indicators of general environmenta health. Reptiles are long-lived,
sedentary beings and therefore may be good “biomonitors’ of their local environment. Amphibians
typically have both terrestrial and aguatic life stages and may be susceptible to the effects of
environmental contaminants.

Background

In 1989 the Canadian Wildlife Service (CWS) published areport in the CWS Technical
Report Series which reviewed the available literature concerning the effects of environmental
contaminants on amphibians (Harfenist A., T. Power, K.L. Clark and D.B. Peakall. 1989. A
Review and Evauation of the Amphibian Toxicologica Literature. Technica Report Series No.
61. Canadian Wildlife Service, Headquarters). Harfenist et al. (1989) divided their report into data
tables containing field data, |aboratory data, acute toxicity data, and tissue residue data. The tables
were organized by contaminant. The tables summarized the conditions of the study and some of
the effects or results that were presented in the original publication. The report aso provided a
review of principal contaminants and contaminant classes and described short and long term
effects, residues and mechanisms of toxicity for each. Contaminant classes that were discussed
include insecticides (organochlorines, carbamates, organophosphates and pyrethroids), herbicides
and fungicides, bactericides, lampricides, various other organics, metas, radioactive isotopes, and
other more generaly classified stressors such as industrial effluents, water quality and pH. The
Harfenist et al. report was found to be highly useful and was very popular. Nevertheless, it
became clear that an updated version of the information, available as an electronic, searchable
database, might be of some benefit to the scientific community.

Therefore, to meet a growing interest in reptile and amphibian ecotoxicology, we decided
to compile anew version of the Harfenist et al. report which would include updated information
on amphibian ecotoxicology and include ecotoxicologica data on reptiles. We attempted to obtain
as much primary literature as we could on these subjects, as well as literature concerning the
effects of other “environmental stressors.” Examples of the latter might be increasesin
temperature or effects of exposure to “non-traditional” environmental contaminants (such as
pharmaceutical products that may be contained in waste streams). In the process, we developed a
database we called the Reptile and Amphibian Toxicologica Literature (RATL) database and
made the database interactively searchable using a graphical user interface. The graphical user
interface allows the user to perform custom searches and generate reports. For instance, searches
can be made by: contaminant group, common name, trade name or CAS number; by species,
genus, or higher taxonomic group; by author; or by certain toxicologica effects categories.
Combined searches are a so possible. Findly, a decision was made to make the database and



interface software available to anyone who wanted to download it from a site on the World Wide
Web.

The RATL database

The RATL database alows searches of the worldwide (but mostly English-language)
literature concerning reptile and amphibian ecotoxicology. It alows the user to find published
information on the effects of environmental contaminants on these animals, and, possibly more
importantly, can help identify gapsin thisliterature and aid in the determination of relevant areas
of future study.

The RATL database contains data extracted from the primary literature for amphibian
and reptile ecotoxicology studies published up to and including 1997. Many citations from 1998
have had their data entered and some data for 1999 are also included. We hope that the database
will be updated regularly with new publications in the field. Currently, there are approximately
2000 references in the database.

The data extracted from the RATL references were classified based on three categories:
species, contaminant and lifestage. One study (as defined for entry into the RATL database) was
considered to have one unique species, contaminant and lifestage. This means that one reference
(one citation) may contribute multiple studies to the RATL database if, for example, the effect of
a specific contaminant was studied on avariety of species and/or lifestages (one lifestage, one
contaminant, and one species = one study).

At present, the RATL database contains approximately 6200 contaminant-rel ated studies,
divided amost equally between reptiles and amphibians. Approximately 650 different species are
listed in the database and 380 species have contaminant data for them. At present, 72% of the
species with contaminant data are amphibians. The database contains information from as early as
1926 and represents studies from 48 different countries. Of the field studies where country was
reported, 60% were done in the United States while 17% of the siteswere in Canada (74% in
Ontario, 16% in Quebec, 5% in British Columbia). Approximately 1300 of the studies contain
tissue residue concentrations, 65% of which pertain to reptiles. Approximately 700 studies contain
acute toxicology data, dmost al of which pertain to amphibians.

There are 820 different contaminants listed in the database. Of the classes of
contaminants studied, pesticides account for the mgjority of studies (43%) and insecticides
account for 57% of the studies conducted with pesticides. The RATL database also includes
studies on metals, polycyclic aromatic hydrocarbons (PAHS), polychlorinated biphenyls (PCBS),
radiation studies and atered acidity studies, amongst others. Available in association with the
electronic version of the database is the introduction and data evaluation from the original 1989
Harfenist et al. report. We have not conducted a similar evauation of the newer literature. Findly,
some studies that are not directly related to contaminant exposure were also included in the
database but their data was not entered in a comprehensive manner.



Limitations of RATL

The RATL database is intended as atool to search for data contained in the published
literature. 1t was not possible to extract and enter al relevant or pertinent data from the origina
papers and the primary source should be consulted for full details on methodology, specific
toxicologica effects, and authors' conclusions. Further, although the information in RATL was
extracted from the primary sources as accurately as possible, it might be considered an
interpretation of the text and data provided in the papers, and should therefore be used with
caution. In addition, study endpoints and exposure routes were generally assigned using
standardized classification terms (these can be found in Appendix 6); sometimes these were not
specifically reported in the paper. In effect, the level of detail reported in the RATL database does
not reflect the amount of information provided in the origina primary source. For these reasons, it
is highly recommended that the user obtain the original reference before using the data presented
in this report or obtained from the RATL database.

Data entry in the RATL database

Data extraction methods, interpretation of studies and RATL data entry methods changed
over time and aso varied between data entry personnel. The initial data extraction process was
far more intensive than it was for studies entered later. Eventualy, standardized codes were
employed so that data entry would be more consistent and the level and kinds of detail reported
were similar between papers and data entry personnel. As aresult, users may notice some
difference in the level of detail entered for some studies

Pur pose and scope of thisreport

The purpose of this report is to provide a map or a guideline to the primary published
amphibian and reptile English-language ecotoxicology literature. This report represents a subset of
the detail provided in the eectronic version of the RATL database. The information in this report
has been organized into eight main tables separated by the type of study which generated the data:
1) laboratory studies, 2) field studies, 3) tissue residue studies, 4) acute toxicity studies, 5) studies
examining the effect of pH changes, 6) FETAX (Frog Embryo Teratogenicity Assay - Xenopus)
studies, 7) contaminant review papers, and 8) genera publications dealing with amphibian and
reptile population declines. Tables 1 to 6 include certain information that has been coded or given
acronyms; this coded information is detailed in the Appendices following the tables.

Futureplansfor RATL

A further component of this project is to analyse the collected information in terms of the
comparative toxicity of compounds or classes of compounds to amphibiansin relation to other
aquatic organisms. As RATL is dtill a“work in progress,” comments and suggestions on how the
RATL database could be made more useful are welcome and should be submitted to the authors.
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