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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.



Table 1- Fidd Resdues - 44

Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° whole |\/igera® |Fat © Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
dieldrin CNEX |adult/egg [IA, USA (1974 34 PuNzo et al. 1979 k
dieldrin CNNE |adult/egg [IA, USA |1974 ND Punzo et al. 1979 ¥
dieldrin COTE |adult/egg [IA, USA (1974 5 (ND- 43) PUNZo et al. 1979 k
dieldrin CRAC |[egg FL,USA [1979 ND-0.03 Hall et al. 1979
dieldrin CRNI |egg Kenya <1991 0.03 Skaare et al. 1991
mg/kg ww
dieldrin CRNI |egg Zimbabwe 1979 Mean= Wessels and
1.19 Tannock 1980
mg/kg ww
for 15
sites
dieldrin CRNO |[egg Australia |1970-71 ND Best 1973
dieldrin CRPO |egg Australia |1970-71 ND Best 1973
dieldrin CRVI |adult CO,UsA [1971 <0.01- Bauerle et al. 1975
0.12 ppm
dieldrin GRGE (various [ON, CAN (<1975 |(egg, hatchling, liver and/or Campbell 1975
muscle; see paper); 0.05- 0.6
dieldrin KIFL |adult TX,USA |1968-71 0.06 Flickinger and King
1972
dieldrin KIFL |adult TX,USA (1974 carcass 47 Flickinger and
Mulhern 1980
dieldrin LAGE |adult TX,USA |1971 Navasota Fleet et al. 1972
area 0.1
dieldrin LIOL |egg Australia |1970-71 ND-1.50 Best 1973
dieldrin LITA |adult Australia (1972 0.4 mg/kg ww Birks and Olsen
1987
dieldrin MOSV |egg Australia |1970-71 ND Best 1973
dieldrin NECY |adult LA, USA ([1977-79 0.03-0.06 Sabourin et al. 1984
ppm
dieldrin NECY |embryo [LA,USA |1977-79 |embryo= 0.09 ppm Sabourin et al. 1984
dieldrin NEER |adult TX,USA |1971 Navasota Fleet et al. 1972
area
>0.01;
Brazos
area: 1.3-
2.9
dieldrin NEER |adult TX,USA |1968-71 0.1 Flickinger and King
1972
dieldrin NEFA |adult TX,USA |1968-71 5.7 Flickinger and King

1972




Table 1- Fidd Resdues - 45

Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° whole |\/igera® |Fat © Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
dieldrin NELE |adult NC,USA (<1985 |0.02 Hall et al. 1985 k
dieldrin NEMA |adult ON, CAN |1988, 90 pooled= Bonin et al. 1995
ND-25.7
ng/g ww
dieldrin NEMA |adult ON, CAN |1992-93 |gonad: Range of Means= 0.0034- Gendron et al. 1997
0.020 ppm
dieldrin NERH |adult TX,USA |1971 Navasota Fleet et al. 1972
area
>0.01-0.2
dieldrin NERH |adult LA, USA (1977-79 0.02-0.08 0.24-0.58 |<0.01- 0.01-0.13 Sabourin et al. 1984
ppm ppm 0.03 ppm | ppm
dieldrin NERH |embryo |LA, USA |1977-79 |embryo= 0.09-0.12 ppm Sabourin et al. 1984
dieldrin NES |adult TX,USA |1971 Navasota Fleet et al. 1972
area
>0.01
Brazos
area 2.3-
7.0
dieldrin NES |adult/egg [IA, USA |1974 Mean= 50; Range= ND- 161 Punzo et al. 1979 k
dieldrin NEXX |adult MS USA (1988 carcass, mg/kg ww Mean= Ford and Hill 1991
0.02;
Range=
ND-0.12
dieldrin OPVE |adult/egg [IA, USA (1974 116 PuNzo et al. 1979 k
dieldrin PICA |adult CO, USA |1971 0.03 ppm Bauerle et a. 1975
dieldrin PISA |adult MO, USA |1965-67 |aldrin and dieldrin combined Korschgen 1970 k
12.35 ppm
dieldrin PSAU |egg Australia |1970-71 ND-1.91 Best 1973
dieldrin PSCR |adult ON, CAN 1983 Hgkg ww Mean= Russell et al. 1995
199.82
dieldrin RACA |adult TX, USA (1960 3.6 ppm DeWitt et al. 1960
dieldrin RACA |adult LA, USA |1980 ND Niethammer et al.
1084 %
dieldrin RACL |adult TX,USA (1960 23.2 ppm DeWitt et al. 1960
dieldrin RACL |adult LA, USA (1980 ND Niethammer et al.
1984 k
dieldrin RAPE |egg Spain 1983 ND Hernandez et al.
1987
dieldrin RAPI |adult/egg |IA, USA |1974 ND Punzo et al. 1979 ¥




Table 1- Fidd Resdues - 46

Contaminant Specie;s Lifestage || ocation ©|CO!1€Ctio | other Residues @ Egg ° Wholg Viscera® |Fat © Muscle® [Liver © |Kidney © |Reference k
Code n Date Body
dieldrin RASP |adult LA, USA (1980 ND Niethammer et al.
1984 k
dieldrin RAXX |adult LA, USA [1978 0.01 ppm in legs <0.05 Dowd et al. 1985 k
ppm
dieldrin REGR |adult TX,USA |1971 Brazos Fleet et al. 1972
area
>0.01
dieldrin SOGR |adult/egg |IA, USA (1974 ND PuNzo et al. 1979 k
dieldrin SCIA |adult/egg [IA, USA (1974 ND PuNzo et al. 1979 k
dieldrin SCUN |adult/egg |IA, USA  |1974 ND Punzo et al. 1979 ¥
dieldrin STDE |adult TX,USA |1971 Navasota Fleet et al. 1972
area 0.3;
Brazos
area >0.01
dieldrin STDE |not TX,USA (1960 77.5 ppm DeWitt et al. 1960
specified
dieldrin STMO [egg Australia |1970-71 0.04 Best 1973
dieldrin LU |egg Australia [1970-71 ND Best 1973
dieldrin THPR [adult TX,USA |1971 Navasota Fleet et al. 1972
area
>0.01;
Brazos
area: 12.0
dieldrin THPR |adult TX,USA |1968-71 13 Flickinger and King
1972
dieldrin THRA |adult/egg [IA, USA 1974 112 PuNzo et al. 1979 k
dieldrin THSI |adult WI, USA |1978 ND-0.19 Heinz et al. 1980
)]
dieldrin THSI |adult WI, USA |1978 ND-0.11 Heinz et al. 1980
(M)
dieldrin THS |adult MO, USA [1965-67 [aldrin and dieldrin combined Korschgen 1970 k
12.35 ppm
dieldrin THSI |adult/egg [IA, USA |1974 99 Punzo et al. 1979 k
dieldrin TRSC |adult TX,USA ([1968-71 2.8 1.2 Flickinger and King
1972
dieldrin UROR |adult/egg |IA, USA |1974 ND PuNzo et al. 1979 k
dieldrin UTST |adult/egg |IA, USA |1974 ND Punzo et al. 1979 ¥
dieldrin VAGI |egg Australia |1970-71 0.03 Best 1973
dieldrin VAGO |egg Australia |1970-71 ND-0.03 Best 1973




Table 1- Fidd Residues - 47

Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° whole |\/igera® |Fat © Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
dieldrin XELA |adult TX, USA |1960 11.9 ppm DeWitt et al. 1960
dieldrin XXSN |adult TX,USA (1960 9.8 ppm DeWitt et al. 1960
dimethoate CHMY |juvenile |HI,USA [<1994 [brain=ND ND ND ND ND Aguirre et al. 1994
dioxathion CHMY [juvenile |HI,USA [<1994 |brain=ND ND ND ND ND Aguirre et al. 1994
dioxins CHSE |egg ON, CAN |1989 Range: Norstrom and
ND- 95 Simon 1990
mg/kg ww
dioxins RACL |adult PQ, CAN |1988 ND-404 Phaneuf et al. 1995
Ho/kg
cont.
sites; 27-
108 pg/kg
control
disulfoton CHMY |juvenile |HI,USA (<1994 |brain= ND ND ND ND ND Aguirre et al. 1994
endosulfan CHMY |juvenile |HI,USA (<1994 |brain= ND ND ND ND ND Aguirre et al. 1994
endosulfan CRNI |adult Botswana |1978 brain <0.01 ppm; spleen <0.01 0.783 0.047 0.12 ppm Matthiessen et al.
ppm 1982
endosulfan RACL |adult & |ON, CAN [1993-95 |site 1: 0.53 pg/L Harris et al. 1998
young of
the year
endosulfan RAPI |adult & |ON, CAN |1993-95 |ND at all orchard sites Harriset al. 1998
young of
the year
endrin AMBA|egg Australia |1970-71 ND Best 1973
endrin CHMY |juvenile |HI,USA (<1994 |brain= ND ND ND ND ND Aguirre et al. 1994
endrin CHSE |adult NJ USA [1981-95 |[ND Albers et al. 1986
endrin CRNO (egg Australia |1970-71 ND Best 1973
endrin CRPO |egg Australia |1970-71 ND Best 1973
endrin KIFL |adult TX,USA (1974 carcass 1.3 Flickinger and
Mulhern 1980
endrin LIOL |egg Australia |1970-71 ND Best 1973
endrin MOSV |egg Australia |1970-71 ND Best 1973
endrin NERH |embryo |LA, USA |1977-79 |embryo= ND-0.01 ppm Sabourin et al. 1984
endrin PSAU |egg Australia |1970-71 ND-0.60 Best 1973
endrin RACA |adult LA, USA (1980 ND Niethammer et al.
1984 %
endrin RACL |adult LA, USA (1980 ND Niethammer et al.
1984 k
endrin RASP |adult LA, USA (1980 ND Niethammer et al.

1984 k
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endrin STMO |egg Australia [1970-71 ND Best 1973
endrin LU |egg Australia [1970-71 ND Best 1973
endrin VAGl |egg Australia [1970-71 ND Best 1973
endrin VAGO |egg Australia |1970-71 ND Best 1973
ethion CHMY |juvenile |HI,USA (<1994 |brain= ND ND ND ND ND Aguirre et al. 1994
ethoprop CHMY |juvenile |HI,USA (<1994 |brain= ND ND ND ND ND Aguirre et al. 1994
Fe ACJA |adult Papua New|1980-81 7.1 Yoshinaga et al.
Guinea 1992
Fe ALMI |adult FL,USA (1985 4.56- Delany et al. 1988
22.76
(tail)
Fe ALMI |egg FL,USA (1984-85 1984: L. Heinz et al. 1991
Okeecho-
bee 13, L.
Griffin=
13, L.
Apopka=
11
Fe CACA |adult Japan 1990-91 Mean= Mean= Mean= [Sakai et a. 1995
20.1, 649, 35.9,
Range= Range= Range=
11.3-35.2 [226-1260 |11.4-110
Fe CACA |egg FL,USA |1977 71.27- Stoneburner et al.
74.67 uglg 1980
Fe CHMY |adult Japan 1990-91 Mean= Mean= Sakai et al. 1995
1170, 43.3,
Range= Range=
92.8-2450(8.8-179
Fe CHMY |adult Papua New[1980-81 48.9 Yoshinagaet al.
Guinea 1992
Fe CHMY |juvenile |HI,USA (<1994 Range= Aguirre et al. 1994
92.8-2450
Fe CHXX |adult Papua New|1980-81 34.7 Yoshinaga et al.
Guinea 1992
Fe CRPO |adult Papua New| 1980-81 8.8 Yoshinagaet al.
Guinea 1992
Fe LEOL |adult Ecuador 1981 Range of Means= 78.5-309 ug/g Witkowski and
(bone) Frazier 1982
Fe RAES |adult Czecho- |1982-84 74.7- Pavel and Kucera
slovakia 397.8 1986 k

ppm dw
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Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° whole |\/igera® |Fat © Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
Fe RAES |adult Hungary [<1997 [Range of Means= 71.2-389 mg/kg| Puky and Oertel
(ovary) 1997
Fe RAES |egg Hungary [< 1997 Range of Puky and Oertel
Means= 1997
78.2-313
mg/kg
Fe VAXX |adult Papua New|1980-81 22.7 Yoshinaga et al.
Guinea 1992
fenamiphos CHMY |juvenile |HI,USA [<1994 [brain= ND ND ND ND ND Aguirre et al. 1994
fenitrothion BUAM|larvae |PQ, CAN |1984 < 0.005- 0.123 Mamarbachi et al.
1087
fenitrothion RASY |tadpole |ON, CAN |1075 0.61 after 1 h (185 times the Lyonset al. 1976 k
water conc.); 0.04 at 2d (18
times the water conc.)
fensulfothion |CHMY |juvenile [HI,USA |<1994 |brain=ND ND ND ND ND Aguirre et al. 1994
fenthion CHMY |juvenile |HI,USA [<1994 [brain=ND ND ND ND ND Aguirre et al. 1994
fenthion PSTR |adult WY, USA |<1982 |ND 1- _3 d gftgr treatment. Powell et al. 1982 k
Detection limit= 0.01 ppm
fenvalerate BUWF|adult AR, USA 1979 0.02 ppm Bennett et al. 1983
k
fenvalerate PSCR |adult AR,USA |1979 <0.01 Bennett et al. 1983
ppm k
fenvalerate RACL |adult AR,USA |1979 <0.01 Bennett et al. 1983
ppm k
fenvalerate RAUT |adult AR, USA |1979 <0.01 Bennett et al. 1983
ppm k
fonophos CHMY |juvenile |HI,USA [<1994 [brain=ND ND ND ND ND Aguirre et al. 1994
fuel oil RACA |adult CA,USA |1971 Fuel oil No. 2 Hagen et al. 1973 k
furans CHSE |adult NY, USA [1984 pg/g ww Range= ND- 74 Ryan et al. 1986
6.0- 330
furans CHSE |egg ON, CAN 1989 Ranged Norstrom and
from trace Simon 1990
to 41
mg/kg ww
HCH, alpha, CHMY [juvenile [HI,USA (<1994 |brain=ND ND ND ND ND Aguirre et al. 1994
lindane
HCH, alpha, LIPG |adult India 1991 5.5-15 Ramesh et al. 1992
lindane ng/g ww




Table 1- Fidd Residues - 50

Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° whole |\/igera® |Fat © Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
HCH, alpha, NEMA | adult ON, CAN [1988, 90 pooled= Bonin et al. 1995
lindane 0.4-6.8
ng/g ww
HCH, alpha, PSCR |adult ON, CAN 1993 pgkg ww Mean= Russell et al. 1995
lindane 0.37
HCH, alpha, RAPE |egg Spain 1983 ND Hernandez et al.
lindane 1987
HCH, apha, VAXX |adult India 1987 17-170 Ramesh et al. 1992
lindane ng/g ww
HCH, beta, CHSE |adult ON, CAN [1995 blood: Range of Means= 0.5-1.4 de Sollaet al. 1998
lindane (M) ng/g ww
HCH, beta, CHSE |egg ON, PQ, |1989-90 Range= Bonin et al. 1995
lindane CAN; NY, ND-2.9
USA ng/g ww
HCH, beta, CHSE (egg ON, CAN |1981, 84 Range= Struger et al. 1993
lindane ND-0.020
mg/kg
HCH, beta, CRNI |egg Zimbabwe 1979 Range= Wessels and
lindane 1.01-24.5 Tannock 1980
mg/kg ww
for 15
sites
HCH, beta, PSCR |adult ON, CAN 1983 ugkg ww Mean= Russell et al. 1995
lindane 1.37
HCH, beta, XXFR [adult Greece 1992-93 Mean= Albanis et al. 1996
lindane 3.64;
Range=
ND-30.9
heptachlor ACCB |[various [ON, CAN |< 1975 |(egg, hatchling, liver and/or Campbell 1975
muscle; see paper); 0.02
heptachlor ALMI |adult FL,USA |1985 0.04-0.14 Delany et al. 1988
(tail)
heptachlor BUWF|various |ON, CAN |< 1975 |(egg, hatchling, liver and/or Campbell 1975
muscle; see paper); 0.01
heptachlor CHMY |juvenile |HI,USA [<1994 [brain=ND ND ND ND ND Aguirre et al. 1994
heptachlor CHSE |egg ON, CAN |1986-89 1988-89: Bishop et al. 1991
0.2-5.6
ng/g ww
heptachlor GRGE |various |ON, CAN (<1975 |[(egg, hatchling, liver and/or Campbell 1975
muscle; see paper); < 0.01
heptachlor NERH |adult LA, USA (1977-79 ND-0.01 Sabourin et al. 1984

ppm
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heptachlor NES |various |ON, CAN (<1975 |(egg, hatchling, liver and/or Campbell 1975
muscle; see paper); <0.01- 0.04
heptachlor RAPE |egg Spain 1983 ND Hernandez et al.
1987
heptachlor XXFR |adult Greece 1992-93 Mean= Albanis et al. 1996
1.46;
Range=
ND-3.82
heptachlor BUAM |adult TX,USA (1960 3.1 ppm DeWitt et al. 1960
epoxide
heptachlor BUXX |adult 1962 found dead 1 mo after spraying 19.4 ppm DeWitt et al. 1962
epoxide k
heptachlor CACA |egg FL,USA |1976 ND-0.006 Clark and Krynitsky
epoxide 1980
heptachlor CHMY |juvenile |HI,USA (<1994 (brain=ND ND ND ND ND Aguirre et al. 1994
epoxide
heptachlor CHSE |adult NJ, USA [1981-96 [25% detection 0.17 (M), Albers et al. 1986
epoxide 0.04 (F)
control,
ND (M),
ND (F)
brackish
water,
0.38 (M)
fresh
water
heptachlor CHSE |adult ON, CAN 1995 Blood: Range of Means = ND-1.5 de Sollaet al. 1998
epoxide ng/g ww (M)
heptachlor CHSE |egg ON, PQ, |1989-90 Range = Bonin et al. 1995
epoxide CAN; NY, 0.4-10.0
USA ng/g ww
heptachlor CHSE |egg ON, CAN |1981, 84 Range = Struger et al. 1993
epoxide ND-0.010
mg/kg
heptachlor CRAC (egg FL,USA (1979 ND-0.04 Hall et al. 1979
epoxide
heptachlor CRVI |adult CO, UsA 1971 0.02 ppm Bauerle et a. 1975
epoxide
heptachlor HEXX |adult TX,USA (1960 4.2 ppm DeWitt et al. 1960
epoxide
heptachlor NECY |adult LA, USA |1977-79 0.05 ppm Sabourin et al. 1984
epoxide
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heptachlor NEER |adult TX,USA (1960 11.3 ppm DeWitt et al. 1960
epoxide
heptachlor NEMA |adult ON, CAN |1988, 90 pooled= Bonin et al. 1995
epoxide ND-7.1

ng/g ww
heptachlor NERH |adult LA, USA (1977-79 0.03-0.22 0.21-0.70 |<0.01- 0.02-0.09 Sabourin et al. 1984
epoxide ppm ppm 0.03
heptachlor NERH |embryo |LA, USA |1977-79 |embryo= 0.13-1.76 ppm Sabourin et al. 1984
epoxide
heptachlor PSCR |adult ON, CAN 1983 pgkg ww Mean= Russell et al. 1995
epoxide 1.98
heptachlor RACA |adult 1962 found dead 1 mo after spraying 13.5 ppm DeWitt et al. 1962
epoxide k
heptachlor RACL |adult TX,USA |1960 ND DeWitt et al. 1960
epoxide
heptachlor RACL |adult 1962 found dead 1 mo after spraying 1.5 ppm DeWitt et al. 1962
epoxide k
heptachlor RAPE |egg Spain 1983 ND Hernandez et al.
epoxide 1987
heptachlor RAPI |adult 1962 found dead 1 mo after spraying 13.0 ppm DeWitt et al. 1962
epoxide k
heptachlor TATO|adult BC, CAN [1980 14 d after |0.072in Albright et al. 1980
epoxide treatment |stomach k

=0.343;

279d

after

exposure=

ND
heptachlor XELA |adult TX, USA |1960 20.9 ppm DeWitt et al. 1960
epoxide
Hg ACCB |[various [ON, CAN |< 1975 |(egg, hatchling, liver and/or Campbell 1975

muscle; see paper); 0.04- 0.05
Hg ACCR |tadpole |TX,USA |1994 <0.5 Clark et al. 1998
Hg ACJA |adult Papua New|1980-81 1.306 Yoshinaga et al.
Guinea 1992

Hg ALMI |adult FL,USA (1985 0.04-0.61 Delany et al. 1988

(tail)
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Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° Whole |y/isera® |Fat Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
Hg ALMI |adult FL,USA (1989 Range= 0.78- 3.58 (M) and 0.46- Hord et al. 1990
3.88 ppm (conservation area).
Urban canals: 0.17- 2.15 (M);
0.21- 2.52 ppm (F). Meat: 0.13-
0.90 ppm
Hg ALMI |adult SC,USA  |1994 Mean= Mean= Y anochko et al.
4.08 (vs. |17.73 (vs. 1997
5.43-5.68 |39.75-
in Ever- |42.15in
glades) Ever-
glades)
Hg ALMI |egg FL,USA [1984-85 1984: ND Heinz et al. 1991
Hg AMEX | adult Puerto 1988 ND Burger et al. 1992
Rico
Hg BOBO |adult Hungary |< 1997 |kidney~=muscle>skin>muscle> Puky and Oertel
liver>stomach>>ovary (F) 1997
Hg BOVA |adult Yugoslavia| 1975 lungs= 0.11 (M) 0.37 (M) |2.07 (M) |0.93 (M) Byrneet al. 1975 k
Hg BUBU |adult Yugoslavia| 1975 lungs= 0.17 (M); 0.14 (F) 0.17 (M) |1.51 (M); |1.24 (M); Byrne et al. 1975 k
0.14 (F) |0.94(F) |0.60 (F)
Hg BUBU |adult Yugoslavia| 1975 lungs= 1.11- 1.70 1.25- 2.30 1.39- 3.44|22.5- 25.5|Range= Byrneet al. 1975 k
21.0- 25.3
Hg BUBU |adult Finland [<1984 [lungs= 0.06 0.04 0.12 0.08 Terhivuo et al.
1984 k
Hg BUTE |adult GA,USA |1972-73 ND- 0.18 Cumbie 1975 k
Hg BUWF|various |ON, CAN |< 1975 |(egg, hatchling, liver and/or Campbell 1975
muscle; see paper); 0.01- 0.09
Hg BUXX |adult MD, USA (< 1984 0.04- 0.14 Hall and Mulhern
1984 %
Hg CACA |adult Japan 1990-91 Mean= Mean= Mean= Sakai et al. 1995
0.108, 1.51, 0.247,
Range= Range= Range=
0.053- 0.253- 0.04-
0.189 8.15 0.441
Hg CACA |egg GA,USA |< 1974 0.02-0.09 Hillestad et al. 1974
ppmin
yolks;
0.01-0.03

ppmin ab
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Hg CACA |egg Japan 1990-91 Mean= Sakai et al. 1995
1.05,
Range=
0.772-
1.31
Hg CACA |egg FL,USA |1977 0.41- 1.39 Stoneburner et al.
Hg/g 1980
Hg CHMY |adult Papua New|1980-81 0.002 Yoshinaga et al.
Guinea 1992
Hg CHPI |various |ON, CAN (<1975 |[(egg, hatchling, liver and/or Campbell 1975
muscle; see paper); < 0.01- 0.39
Hg CHSE |adult NJ USA [1981-86 0.46-1.28 |0.44 (M), |Alberset al. 1986
for all 0.56 (F)
sites control,
0.55 (M),
0.41 (F)
brackish
water,
0.39 (M)
fresh
water
Hg CHSE |adult MN, USA 1981 Range< [Range= Helwig and Hora
0.02- 0.04/0.05- 0.3 1983
Mean= (red meat)
0.024 Mean=
ma/kg 0.145
mg/kg
Hg CHSE |[adult TN, USA |1988 0.17+ 1.30+ Meyers-Schéne et
0.02 Ba/g 0.34Bg/g |al. 1993
wWwW wwW
Hg CHSE |adult MN, USA 1981 Range Range= Minnesota Pollution
<0.02- 0.05-0.30 Control Agency
0.04 mg/kg 1982
mg/kg
Hg CHSE |egg ON, PQ, |1989-90 Range= Bonin et al. 1995
CAN; NY, 50-180
USA ng/g ww
Hg CHSE |various |ON, CAN (<1975 |[(egg, hatchling, liver and/or Campbell 1975
muscle; see paper); 0.09- 0.39
Hg CHXX |adult Papua New|1980-81 0.038 Yoshinaga et al.
Guinea 1992
Hg CLGU |various |ON, CAN (<1975 |[(egg, hatchling, liver and/or Campbell 1975

muscle; see paper); 0.03
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Hg CRAC |egg FL,USA [1980 shell= Stoneburner 1984
0.21 ug/g;
yolk/alb=
0.66 pg/g
Hg CRNI |egg Zimbabwe |1981-82 0.02- Phelps et al. 1986
0.535
mg/kg dw
Hg CRPO |adult Papua New|1980-81 0.131 Yoshinaga et al.
Guinea 1992
Hg DECO |adult Ireland 1988 0.11+ 0.12+ 0.39+ Davenport and
0.02 ug/g [0.06 pg/g |0.04 po/g Wrench 1990
dw dw dw
(pectoral)
Hg DECO |adult Japan 1990-91 0.12 0.39 Sakai et al. 1995
Hg GRGE |various |ON, CAN (<1975 |[(egg, hatchling, liver and/or Campbell 1975
muscle; see paper); 0.09
Hg HYCI |adult GA,USA |1972-73 0.03 Cumbie 1975 k
Hg HY XX |tadpoles |Greece 1993-94 |Moderate levels were reported Goutner and Furness
1997
Hg KIFL |adult TX,USA ([1968-71 0.12 Flickinger and King
1972
Hg NEMA |adult ON, CAN |1988, 90 pooled= Bonin et al. 1995
70-290
ng/g ww
Hg NEMA |adult ON, CAN |1992-93 |gonad: Range of Means= 0.048- Gendron et al. 1997
0.19 ppm
Hg NES |adult WI, USA 1978 0.45 Heinz et al. 1980
Hg NES |various |ON, CAN |< 1975 |(egg, hatchling, liver and/or Campbell 1975
muscle; see paper); 0.17- 0.44
Hg PIME |hatchling|NJ USA  |1985-90 |skin= 280+ 47 130+ 27 Burger 1992
Hg RAAR |adult Yugoslavia| 1975 lungs= 0.47 (F) 0.48 (F) |1.96 (F) |0.63(F) Byrme et al. 1975 k
Hg RACA |adult GA,USA |1972-73 0.05- 0.26/0.09- 0.44 Cumbie 1975 k
Hg RACA |adult ON, CAN [1970 carcass <0.10 0.51 (M); Dustman et al. 1972
(M/F) 0.28 (F) k
Hg RACA |tadpole |MD, USA |< 1984 0.05- 0.10 Hall and Mulhern
1984 k
Hg RACL |tadpole |TX,USA |1994 <0.5 Clark et al. 1998
Hg RACL |tadpole |MD, USA |< 1984 0.04- 0.10 Hall and Mulhern

1984 k
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Hg RADA |adult Yugoslavia| 1975 lungs: 0.25 (M) 0.30 (M) |0.67 (M) |1.01 (M) Byme et al. 1975 k
Hg RAES |adult Hungary (<1997 |ovary: Range of Means= 3.8-107 |Range of Puky and Oertel
pa/kg (F) Means= 1997
3.8-107
Hokg
Hg RAES |egg Hungary |< 1997 Range of Puky and Oertel
Means= 0- 1997
35.2 pg/kg
Hg RAPE |adult Spain 1984-86 0.08- 0.15 Rico et al. 1987 k
Hg RAPI |adult GA,USA [1972-73 Range= Cumbie 1975 X
0.07-
0.10;
Mean=
0.25
Hg RAPI |adult ON, CAN |1970 carcass (F) 0.18; (F) 0.61; Dustman et al. 1972
(M)<o0.1 (M)<0.1 k
Hg RARI |adult Greece 1993-94 |Marsh frogs higher levels of Goutner and Furness
mercury than tree frog tadpoles 1997
Hg RASP |tadpole |TX,USA |1994 <0.5 Clark et al. 1998
Hg RATE |adult Yugoslavia| 1975 lungs= 1.54 1.25 3.44 25.9 16.2 Byrneet al. 1975 k
Hg RATE |adult Finland [< 1984 |lungs=0.04- 0.08 0.02 0.01 0.03- 0.07|0.05- 0.19|0.03- 0.08|Terhivuo et al.
k
1984
Hg RAXX |adult MD, USA [< 1984 <0.01- Hall and Mulhern
0.14 1084 %
Hg RAXX |tadpole |SC,USA |1973-74 |total Hg 2.08- 6.41; methyl Hg O- Cox et al. 1975 k
0.03; % methyl Hg 0.48- 0.69
Hg THSI |adult WI, USA |1978 0.14-0.41 Heinz et al. 1980
(F)
Hg THSI |adult WI, USA |1978 0.3-0.4 Heinz et al. 1980
(M)
Hg TRSC |adult TX,USA ([1968-71 ND 0.08 Flickinger and King
1972
Hg TRSC |adult TN, USA (1987 Mean= Mean= Meyers-Schone et
0.10+ 0.64+ al. 1993
0.04 pg/y 0.33 pg/g
WwW wwW
Hg TRSC |egg SC,USA  |1996 Contents= Burger and Gibbons
40, Shell= 1998
ND ppb

dw
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Hg VAXX |adult Papua New|1980-81 0.175 Yoshinaga et al.
Guinea 1992
isofenphos CHMY [juvenile |HI,USA [<1994 |brain=ND ND ND ND ND Aguirre et al. 1994
lindane AMBA|egg Australia |1970-71 ND Best 1973
lindane CHSE |adult ON, CAN |1995 Blood: Range of Means = ND-0.3 de Sollaet al. 1998
ng/g ww (M)
lindane CRNO [egg Australia |1970-71 0.03 Best 1973
lindane CRPO |egg Australia |1970-71 ND Best 1973
lindane LIOL |egg Australia |1970-71 ND-0.04 Best 1973
lindane MOSV |egg Australia |1970-71 ND Best 1973
lindane NEMA |adult ON, CAN 1988, 90 pooled= Bonin et al. 1995
ND-1.4
ng/g ww
lindane PSAU |egg Australia |1970-71 ND-0.04 Best 1973
lindane RAPE | adult Spain 1986 0.01 Rico et al. 1987 ¥
lindane RAPE |egg Spain 1983 0.01 Hernandez et al.
1987
lindane STMO |egg Australia [1970-71 ND Best 1973
lindane LU |egg Australia [1970-71 ND Best 1973
lindane VAGl |egg Australia [1970-71 ND Best 1973
lindane VAGO |egg Australia |1970-71 ND-0.12 Best 1973
mal athion CHMY |juvenile |HI,USA (<1994 |brain= ND ND ND ND ND Aguirre et al. 1994
merphos CHMY |juvenile |HI,USA (<1994 |brain= ND ND ND ND ND Aguirre et al. 1994
metals APXX |adult AZ,USA |1993-94 Mean of Rosen and Lowe
Bo, Cr, Se, 1996
Srand Zn
sig. higher
in turtles
from
Quito.
Springs
than
softshell
turtles
from the
highly
cont. Gila
River
metals CACA |adult TX,USA |1990 heavy metalsin liver and kidney Siset al. 1993

(Zn, Fe, Se, Pb, Cu, Cd) were
within previously reported ranges
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metals KISO |adult AZ,USA |1989-93 A Rosen and Lowe
1996
metals LEKE |adult TX,USA |1990 heavy metal conc. in liver and Siset al. 1993
kidney were within previously
reported levels.
methamidophog CHMY |juvenile |HI, USA [<1994 [brain= ND ND ND ND ND Aguirre et al. 1994
methidathion |CHMY |juvenile |HI,USA [<1994 [brain=ND ND ND ND ND Aguirre et al. 1994
methiocarb CHMY |juvenile |HI,USA [<1994 [brain=ND ND ND ND ND Aguirre et al. 1994
methomy!| CHMY [juvenile |HI,USA [<1994 |brain=ND ND ND ND ND Aguirre et al. 1994
methoxychlor [CHMY |juvenile |HI,USA [<1994 |brain= ND ND ND ND ND Aguirre et al. 1994
methoxychlor [RACA |adult IL, USA (1969 1 male and 1 female tested for Jaskoski and Kinderg
residues 1974
methoxychlor |RACL |adult IL, USA (1969 22 of 44 M and 5 of 7 F tested Jaskoski and Kinderg
positive for methoxychlor 1974
methoxychlor |RAPI |adult IL, USA 1969 all individuals had residues Jaskoski and Kinders
1974
methyl- CHMY [juvenile [HI,USA (<1994 |brain=ND ND ND ND ND Aguirre et al. 1994
carbamate
metolachlor RACL |adult & |ON, CAN [1993-95 |site2 only at 5.1-8.8 pg/L Harris et al. 1998
young of
the year
metolachlor RAPI |adult & |ON, CAN [1993-95 |0.29 ug/L at site 2 only Harris et al. 1998
young of
the year
mevinphos CHMY [juvenile |HI,USA [<1994 |brain=ND ND ND ND ND Aguirre et al. 1994
mexacarbate [CHMY/|juvenile |HI,USA [<1994 |brain= ND ND ND ND ND Aguirre et al. 1994
mexacarbate [RACL [tadpole |NB, CAN (1985 10 ppb ww Sundaram et al.
1986
mexacarbate |RACL |tadpoles |NB, CAN [< 1995 ND Sundaram 1995
Mg ACJA |adult Papua New|1980-81 189 Yoshinagaet al.
Guinea 1992
Mg CHMY |adult Papua New|1980-81 241 Yoshinaga et al.
Guinea 1992
Mg CHXX |adult Papua New|1980-81 287 Yoshinaga et al.
Guinea 1992
Mg CRPO |adult Papua New[1980-81 273 Yoshinagaet al.
Guinea 1992
Mg RACA |tadpole |MD, USA |< 1984 58- 160 Hall and Mulhern
1984 %
Mg RACL |tadpole |MD, USA |< 1984 14- 29 Hall and Mulhern

1984 k
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. a
Contaminant

Species
Code

Lifestage

. C
Location

Collectio
n Date

Other Residues 9

e
Egg

Whole
e

Body

. e
Viscera

Fat

e
Muscle

. e
Liver

Kidney €

Reference k

Mg

RATE

adult

Finland

<1974

male =
294
(wintering
)- 604.2
(feeding);
female =
335 (pre-
emerging)
- 749
(feeding)
ppm dw

Pasanen and
Koskela 1974

Mg

VAXX

adult

Papua New|
Guinea

1980-81

147

Yoshinagaet al.
1992

mirex

ACGR

adult

MS, USA

1970

5 d post-
spray
0.03; 6
mo 2.8;
16 mo
0.05

Collinset al. 1973 €

mirex

ACGR

adult

GA, USA

1971-72

found dead

3.01(1
mo post-
spray)

Wojcik et al. 1975 €

mirex

ANCA

adult

LA, USA

1971-72

pre-
spray=
ND; 1 mo.
Mean=
0.183; 1
yr Mean=
0.017

Collinset al. 1974

mirex

BUQU

adult

FL, USA

1972-74

0.04- 0.78

Wheeler et al. 1977
k

mirex

BUQU

adult

GA, USA

1971-72

found dead

0.08 (12
mo post-
spray)

Wojcik et al. 1975 €

mirex

BUTE

adult

LA, USA

1971-72

pre-
spray=
ND; 1 mo.
Mean=
0.144; 1yr
Mean=
0.008

Collins et al. 1974
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Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° whole |\/igera® |Fat © Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
mirex BUTE |adult FL,USA [1972-74 |9 mo= 0.09 Wheeler et al. 1977
k
mirex BUTE |adult GA,USA [1971-72 (found dead 0.02- 0.94 Wojcik et al. 1975 k
mirex CACA |egg FL,USA |1976 ND-0.005 Clark and Krynitsky
1980
mirex CHMY [juvenile |HI,USA [<1994 |brain=ND ND ND ND ND Aguirre et al. 1994
mirex CHSE |adult ON, CAN |1995 Blood: Range of Means = 0.2- de Sollaet al. 1998
10.0 ng/g ww (M)
mirex CHSE |adult ON, CAN |1988-89 0.05+ Hebert et al. 1993b
0.05-
3.95+
1.29 ng/g
WwwW
mirex CHSE |adult NY, USA |< 1983 15.0 ppm Olafsson et al. 1983
mirex CHSE |adult NY, USA |<1983 87.6 ppm Olafsson et al. 1983
mirex CHSE |egg ON, CAN |1986-89 1988-89: Bishop et al. 1991
0.5- 143
ng/g ww
mirex CHSE |egg ON, CAN |1990 Range= Bishop et al. 1994
1.4-2.7,
Mean=
1.4 mg/kg
(lipid)
mirex CHSE (egg ON, CAN |1981-91 0.003- Bishop et al. 1996
2.12
mirex CHSE |(egg ON, PQ, [1989-90 Range= Bonin et al. 1995
CAN; NY, 0.4-133.5
USA ng/g ww
mirex CHSE |egg ON, CAN |1981, 84 |mirex were higher in egg from L. Struger et al. 1993
Ontario relative to other sites
mirex COCP |adult LA, USA |1971-72 pre- Collinset a. 1974
spray=
ND; 3
mo=
0.053; 1
yr. Mean=
0.111
mirex CRAC |[egg FL,USA (1979 ND-0.02 Hall et al. 1979
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. a
Contaminant

Species
Code

Lifestage

. C
Location

Collectio
n Date

Other Residues 9

e
Egg

Whole
e

Body

. e
Viscera

Fat

e
Muscle

. e
Liver

Kidney €

Reference k

mirex

ENPL

adult

LA, USA

1971-72

post-spray
2 wk.
Mean=
0.002; 6
mo.
Mean=
0.078

Collinset al. 1974

mirex

EUFA

adult

LA, USA

1971-72

post-spray
1 mo.
Mean=
0.658; 1
yr. Mean=
0.216

Collinset al. 1974

mirex

GACA

adult

LA, USA

1971-72

post-spray
2 wk.
Mean=
0.044; 1
yr. Mean=
0.074

Collinset al. 1974

mirex

GACA

adult

FL, USA

1972-74

0.01- 0.52

Wheeler et al. 1977
k

mirex

GACA

adult

GA, USA

1971-72

found dead

0.12- 3.46

Wojcik et al. 1975 €

mirex

GOPO

adult

LA, USA

1971-72

pre-
spray=
0.001; 1
mo.
Mean=
ND; 1yr.
Mean=
ND

Collinset al. 1974

mirex

HYCI

adult

FL, USA

1972-74

ND

Wheeler et al. 1977
k

mirex

HYFE

adult

FL, USA

1972-74

0.08

Wheeler et al. 1977
k

mirex

KISU

adult

LA, USA

1971-72

post-spray
2 wk.
Mean=
0.015; 9
mo=
0.273

Collinset al. 1974
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Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° Whole |y/isera® |Fat Muscle® [Liver © |Kidney © |Reference k
Code b n Date BOdy €
mirex NEMA |adult ON, CAN 1988, 90 pooled= Bonin et al. 1995
ND-8.0
ng/g ww
mirex NEMA |adult ON, CAN 1988, 90 pooled= Bonin et al. 1995
ND-19.9
ng/g ww
mirex NERH |adult LA, USA |1971-72 pre- Collins et al. 1974
spray=
0.005; 2
wk.
Mean=
ND; 1 yr.
Mean=
0.054
mirex PLGG |adult LA, USA |1971-72 pre- Collins et al. 1974
spray=
ND; 3 mo.
Mean=
0.828; 1
yr Mean=
0.02
mirex PSOR |adult GA,USA [1971-72 (found dead 0.10 (6 Wojcik et al. 1975 k
mo post-
spray)
mirex RAAE |adult FL,USA |1972-74 (0.14 Wheeler et al. 1977
k
mirex RACA |adult LA, USA |1971-72 post spray Collins et al. 1974
2 wk.
Mean=
ND; 9 mo
Mean=
0.001
mirex RACA |adult LA, USA (1980 ND Niethammer et al.
1984 k
mirex RACA |adult FL,USA [1972-74 |0.02- 0.04 Wheeler et al. 1977
k
mirex RACA |adult GA,USA |1971-72 |(found dead 0.03- 0.15 Wojcik et al. 1975 k
mirex RACL |adult LA, USA (1980 ND Niethammer et al.
1984 k
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Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° Whole |y/isera® |Fat Muscle® [Liver © |Kidney © |Reference k
Code b n Date BOdy €
mirex RAGR |tadpole [MS USA |1972 < 6 mo after application 0.12 Naqvi and de la Cruz
1973 k
mirex RAHC |adult FL,USA ([1972-74 (0.02- 0.28 Wheeler et al. 1977
k
mirex RAPI |adult LA, USA |1971-72 post-spray Collins et al. 1974
2 wk.
Mean=
0.002; 1
mo.
Mean=
0.015
mirex RAPI |adult FL,USA ([1972-74 |0.01- 0.13 Wheeler et al. 1977
k
mirex RASP |adult LA, USA (1980 ND Niethammer et al.
1984 k
mirex RASP |adult GA, USA |1971-72 |found dead 0.08- 0.56 Wojcik et al. 1975 k
mirex RAXX |tapdole |FL,USA |1972-74 ND Wheeler et al. 1977
k
mirex SCHO (adult FL,USA ([1972-74 |0.02- 0.05 Wheeler et al. 1977
k
mirex SCUU |adult LA, USA |1971-72 post-spray Collins et al. 1974
2 wk.
Mean=
0.003; 3
mo.
Mean=
0.191; 1yr
Mean=
0.025
mirex SCXY |adult LA, USA |1971-72 pre- Collins et al. 1974
spray=
ND; 3 mo.
Mean=
0.032; 1
yr. Mean=
0.042
mirex TECA |adult/egg [MS USA |1970-77 Range= Holcomb and Parker
1.4-2.5 1979

ppm dw
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Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° whole |\/igera® |Fat © Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
mirex TECM |adult LA, USA |1971-72 pre-spray Collins et al. 1974
Mean=
ND; 2 wk.
Mean=
ND; 1 mo.
Mean=
0.009
mirex TRSC |adult/egg [MS USA |1970-77 Range= Range= Holcomb and Parker
0.04-2.2 0.01-2.1 1979
ppm dw ppm dw
mirex XXFR [tadpole [LA,USA |1971-72 pre- Collins et al. 1974
spray=
0.016; 3
mo.
Mean=
0.024
mirex (p- CHSE |egg ON, PQ, |1989-90 Range= Bonin et al. 1995
mirex) CAN; NY, 0.1-49.5
USA ng/g ww
Mn ACJA |adult Papua New|1980-81 0.57 Yoshinaga et al.
Guinea 1992
Mn AGSS |adult Greece <1997 |carcass, ppm dw 41-61.1 41-52 Loumbourdis 1997
Mn ALMI |egg FL,USA (1984-85 1984: L. Heinz et al. 1991
Okeecho-
bee 0.14,
L.
Griffin=
0.15, L.
Apopka=
0.14
Mn BUJU |adult Malaysia (1990 Range of site means; pg/g dw 3.68-11.0 Lee and Stuebing
1990
Mn CACA |adult Japan 1990-91 Mean= Mean= Mean= Sakai et al. 1995
0.300, 2.07, 1.57,
Range= Range= Range=
0.129- 1.44-2.94 (0.808-
0.446 1.97
Mn CHMY |adult Japan 1990-91 Mean= Mean= Sakai et al. 1995
1.60, 0.96,
Range= Range=
0.15-2.79 |0.48-1.39
Mn CHMY |adult Papua New|1980-81 0.34 Yoshinaga et al.
Guinea 1992
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Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° whole |\/igera® |Fat © Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
Mn CHMY |juvenile |HI,USA (<1994 Range= Aguirre et al. 1994
0.15-2.79
Mn CHXX [adult Papua New|1980-81 0.38 Yoshinagaet al.
Guinea 1992
Mn CRPO |adult Papua New|1980-81 0.77 Yoshinaga et al.
Guinea 1992
Mn LEOL |adult Ecuador 1981 Bone: Range of Means = 8.4-35.7 Witkowski and
Hg/g Frazier 1982
Mn PIME |hatchling|NJ, USA  |1985-90 |skin= 3840+ 558 15039+ Burger 1992
1100
Mn RACA |tadpole |MD, USA |< 1984 14- 42 Hall and Mulhern
1084 %
Mn RACL |tadpole |MD, USA |< 1984 1.1 Hall and Mulhern
1984 k
Mn RAES |adult Italy 1974 highest in male skin 69.7 ppm dw. Baudo 1976
Females have higher Mnin
gonads 53.0 ppm dw
Mn RAES |adult Czechoslo |1982-84 23.4-51.9 Pavel and Kucera
vakia ppm dw 1086 ¢
Mn RAES |juvenile |ltaly 1974 25.0 ppm Baudo 1976
dw
Mn RAES |tadpole |ltaly 1974 avg= 454 Baudo 1976
ppm dw
Mn TRSC |egg SC,USA  |1996 contents= Burger and Gibbons
4477, 1998
shell=
3490 ppb
dw
Mn VAXX |adult Papua New|1980-81 0.56 Yoshinaga et al.
Guinea 1992
Mn XXXA [tadpole [MO, USA [1972 500-5650 Galeet al. 1973 k
Hg/g dw
Mo AGSS |adult Greece <1997 |carcass, ppm dw 1.24-1.39 7.5-8.3 Loumbourdis 1997
Mo CACA |egg FL,USA |1977 2.66- Stoneburner et al.
17.93 ug/g 1980
Mo CHMY |juvenile |HI,USA |< 1994 0.1-0.6 Aguirre et al. 1994
Mo CRAC |egg FL, USA 1980 shell= Stoneburner 1984
25.43
HYg;
yolk/alb=
2.37 ug/g
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Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° whole |\/igera® |Fat © Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
Molybdenum |ALMI |egg FL,USA [1984-85 1984: ND Heinz et al. 1991
monocrotophog§ CHMY |juvenile |HI, USA [<1994 [brain=ND ND ND ND ND Aguirre et al. 1994
myclobutanil |RAPI Jadult & |ON, CAN [1993-95 [ND at all of the orchard sites Harris et al. 1998
young of
the year
naled CHMY [juvenile |HI,USA (<1994 |brain=ND ND ND ND ND Aguirre et al. 1994
Ni AGSS |adult Greece <1997 [carcass;, ppm dw 34-48 3.60-7.33 L oumbourdis 1997
Ni ALMI |egg FL,USA ([1984-85 1984: L. Heinz et al. 1991
Okeecho-
bee 0.07,
L.
Griffin=
0.05, L.
Apopka=
0.09.
Ni BUJU |adult Malaysia 1990 Range of site means; pg/g dw 1.01-21.4 Lee and Stuebing
1990
Ni CACA |adult Japan 1990-91 <0.03- <0.03 <0.03- Sakai et al. 1995
0.116 0.27
Ni CACA (egg FL,USA (1977 0.25- 0.27 Stoneburner et al.
ug/g 1980
Ni CHMY |juvenile |HI,USA |< 1994 0.5-1.0 [Aguirreet al. 1994
Ni CHSE |adult NJ USA [1981-87 0.13-0.99 |0.35 (M), |Alberset al. 1986
for all 0.43 (F)
sites Control,
1.24 (M),
1.07 (F)
brackish
water,
0.45 (M)
fresh
water
Ni CRAC |egg FL,USA [1980 shell= Stoneburner 1984
22.04
HY/G;
yolk/alb=
2.35 ug/g
Ni DECO |adult Ireland 1988 0.07+ 1.62+ 2.13+ Davenport and
0.02 0.21, 0.16 Wrench 1990
(pectoral)
Ni DECO |egg shell |Mexico |1992-93 7.60 Vazquez et al. 1997

mg/kg
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Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° whole |\/igera® |Fat © Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
Ni ERIM |adult Saudi 1983 2.59 4.93 Sadiq & Zaidi 1984
Arabia
Ni RAPR |adult MT, USA (<1991 |ug/gww thigh=1.0|1.6 pg/g Linder et al. 1991
WW
Ni XXSS |adult Saudi 1983 1.7-5.38 (1.87-4.73 Sadiq & Zaidi 1984
Arabia
nonachlor CACA |egg FL,USA |1976 ND-0.009 Clark and Krynitsky
1980
nonachlor CHSE |adult ON, CAN |1995 blood: Range of Means= ND-10.8 de Sollaet al. 1998
ng/g ww (M)
nonachlor CHSE |egg ON, CAN |1986-89 1986-87: Bishop et al. 1991
<0.01-
136;
1988-89:
1.6- 249
ng/g ww
nonachlor CHSE |egg ON, CAN |1981, 84 Range was Struger et al. 1993
ND-0.030
mg/kg
nonachlor CRAC |egg FL,USA |1979 ND-0.04 Hall et al. 1979
nonachlor CRAC |egg FL,USA |1979 ND-0.03 Hall et al. 1979
nonachlor LEKE |juvenile [NY,USA |1980-89 Range of Range of L.etal. 1994
Means= Means=
48.9-129 27.5-86.0
nonachlor NELE |adult NC,USA |<1985 |0.04 Hall et al. 1985
nonachlor NELE |adult NC,USA |<1985 |[<0.01ppm Hall et al. 1985 k
nonachlor NEMA |adult ON, CAN |1992-93 [gonad: Range of Means= 0.0051- Gendron et al. 1997
0.070 ppm
nonachlor NES |adult WI, USA (1978 0.25 (F) Heinz et al. 1980
nonachlor PSCR |adult ON, CAN 1983 ugkg ww 0.73 (SE= Russell et al. 1995
0.082)
nonachlor RACL |adult ON, CAN |<1997 Range= Russell et al. 1997
0.02-0.72
nonachlor TATO|adult BC, CAN (<1980 0.31-0.01 0.373to Albright et al. 1980
from 279- 0.016 k
1036d 279- 1036
post-spray d post-

spray
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Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° whole |\/igera® |Fat © Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
nonachlor TATO|adult BC, CAN (<1980 14- 1036 14-1036d Albright et al. 1980
d post- post- k
spray; spray;
0.959- 3.210-
0.090; 0.160
nonachlor THSI  |adult WI, USA |1978 0.12-0.33 Heinz et al. 1980
)]
nonachlor THS |adult WI, USA 1978 0.1-0.21 Heinz et al. 1980
(M)
nonachlor (cis- |[CHSE |adult NJ, USA |1981-98 |59% detection 0.59 (M), Albers et a. 1986
nonachlor) 0.31(F)
control,
3.53 (M),
0.64 (F)
brackish
water,
0.31 (M)
fresh
water
nonachlor (cis- |[CHSE |egg ON, PQ, |1989-90 Range= Bonin et al. 1995
nonachlor) CAN; NY, 1.1-85.7
USA ng/g ww
nonachlor (cis- [INEMA|adult ON, CAN 1988, 90 pooled= Bonin et al. 1995
nonachlor) 0.7-9.3
ng/g ww
nonachlor (cis) [ALMI (egg FL,USA |1984-85 1984: L. Heinz et al. 1991
Okeecho-
bee ND,
L.
Griffin=
ND, L.
Apopka=
0.07
nonachlor CHSE |adult NJ, USA [1981-98 [53% detection 0.87 (M), Albers et al. 1986
(trans- 0.34 (F)
nonachlor) control,
4.01 (M),
0.93 (F)
brackish
water,
0.68 (M)
fresh
water
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Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° Whole |y/isera® |Fat Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
nonachlor CHSE |egg ON, PQ, |1989-90 Range= Bonin et al. 1995
(trans- CAN; NY, 2.4-198.6
nonachlor) USA ng/g ww
nonachlor NEMA |adult ON, CAN 1988, 90 pooled= Bonin et al. 1995
(trans- 1.7-27.3
nonachlor) ng/g ww
nonachlor ALMI |egg FL,USA |1984-85 1984: L. Heinz et al. 1991
(trans) Okeecho-
bee ND,
L.
Griffin=
0.05, L.
Apopka=
0.11.
1985: L.
Griffin=
0.09, L.
Apopka=
0.15
OCB RACL |adult SC,USA  |1992-93 (2.37- 3.88 ppm (ref= 0.02 ppm) Fontenot et al.
1995a
OoCs CACA |adult TX,USA |1990 levels Siset al. 1993
below
those
considered
dangerous
for human
intake
oCs CHSE |adult ON, CAN |1995 blood: Range of Means= ND-0.4 de Sollaet al. 1998
ng/g ww (M)
OoCs CHSE |adult ON, CAN |1988-89 0- 1.26+ Hebert et al. 1993b
0.63 ng/g
WW
oCs LEKE |adult TX, USA |1990 levels Siset al. 1993
below
those
considered
dangerous
for human
intake
OCS NEMA |adult ON, CAN |1992-93 |gonad: Range of Means= ND- Gendron et al. 1997
0.28 ppm
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Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° whole |\/igera® |Fat © Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
OCs RARI |adult USSR <1987 0.0017- Zhukova 1987 k
0.002
pond,
0.156-
0.160 rice
(O}
0.0017-
0.002
pond,
0.155-
0.156 rice
oxamyl CHMY |juvenile |HI,USA (<1994 |brain= ND ND ND ND ND Aguirre et al. 1994
PAH CACA |adult TX,USA 1990 visceral fat ND Siset al. 1993
PAH LEKE |adult TX, USA 1990 visceral fat ND Siset al. 1993
parathion CHMY |juvenile |HI,USA [<1994 [brain=ND ND ND ND ND Aguirre et al. 1994
parathion CNSP |adult TX,USA (<1970 0.57-1.5 Applegate 1970
parathion CNTI |adult TX,USA (<1970 0-1.4 Applegate 1970
parathion CNXX |adult TX, USA |1965 0.1-4.6 Culley and
Applegate 1966
parathion CNXX [adult TX,USA |1965 brain=0-2.8; Range of Means 8.5 14-21 (0.1-1.7 |0-4.1 0-4.6 0.1-1.8 Culley and
with n=5-6 each of 27 Applegate 1967
parathion CNXX |adult TX, USA (1965 gravid female 3.4 Culley and
Applegate 1966
parathion CNXX |adult TX, USA (1965 gravid female 1.4 Culley and
Applegate 1966
parathion CNXX |egg TX,USA (1965 16.4 Culley and
Applegate 1966
parathion COTE |adult TX,USA (<1970 0-1.61 Applegate 1970
parathion UROR |adult TX, USA [<1970 0-0.1 Applegate 1970
parathion UTST |adult TX, USA (<1970 0-0.7 Applegate 1970
parathion- CNSP |adult TX,USA |<1970 0-0.16 Applegate 1970
methy!|
parathion- CNTI |adult TX,USA (<1970 0-0.55 Applegate 1970
methy!|
parathion- CNTI |adult TX,USA [<1970 0-0.54 Applegate 1970
methy|
parathion- CNXX [adult TX,USA |1965 0.1-501 Culley and
methy| Applegate 1966
parathion- CNXX |adult TX, USA (1965 brain=0.1-1.5; Range of Means [11.6 2.3-25 [0.1-19 |0-4.2 0.1-49 ]0.1-1.5 Culley and
methy| with n=5-6 each of 27 Mean Applegate 1967
parathion- CNXX |adult TX, USA (1965 gravid female 2.1 Culley and
methy!| Applegate 1966
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Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° Whole |y/isera® |Fat Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
parathion- CNXX |adult TX, USA (1965 gravid female 25 Culley and
methy!| Applegate 1966
parathion- CNXX |egg TX, USA |1965 8.5 Culley and
methyl Applegate 1966
parathion- COTE |adult TX,USA (<1970 0-0.77 Applegate 1970
methy!|
parathion- UROR |adult TX,USA (<1970 ND Applegate 1970
methy!
Pb ACCR |adult IL,USA |<1977 2.7 ppm Rolfeet al. 1977 K
dw
Pb ACJA |adult Papua New|1980-81 ND Yoshinaga et al.
Guinea 1992
Pb AGSS |adult Greece <1997 [carcass, ppm dw 12.81- 6.79- Loumbourdis 1997
15.65 13.32
Pb ALMI |adult FL,USA (1985 0.04-0.12 Delany et al. 1988
(tail)
Pb ALMI |egg FL,USA (1984-85 1984: L. Heinz et al. 1991
Okeecho-
bee 0.14,
L
Griffin=
0.22, L.
Apopka=
ND
Pb BUAM | adult PA, USA (1979 Range= Beyer et al. 1985 k
7.1-15
mg/kg dw
Pb BUAM | adult IL,USA (<1977 3.0-35 Rolfeet al. 1977 K
ppm dw
Pb BUJU |adult Maaysia (1990 Range of site means; pg/g dw 1.35-12.8 Lee and Stuebing
1990
Pb BUW |adult PA,USA |1979 Range= Beyer et al. 1985 k
(6] 5.7-13
mg/kg dw
Pb BUXX |adult MD, USA |< 1984 [carcass 21 ppm 2.1-26 |49 Hall and Mulhern
1084
Pb CACA |egg GA,UA |<1974 Mean= Hillestad et al. 1974
2.87 ppm
inyolk &
12.0inalb
Pb CACA |egg FL,USA (1977 1.23-2.18 Stoneburner et al.

Ho/g

1980
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Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° Whole |y/isera® |Fat Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
Pb CACC |adult Brazil 1985-92 |34.4% of CACC and CAYA Brazaitis et al. 1996
residues found to be between 500
ppb and 2000 ppb, 14.5% were
above 2000 ppb.
Pb CAYA [adult Brazil 1985-92 B Brazaitis et al. 1996
Pb CHMY [adult Papua New|1980-81 0.033 Yoshinagaet al.
Guinea 1992
Pb CHSE |adult NJ, USA [1981-85 ND-0.12 (41% Albers et al. 1986
detection:
0.07 (M),
0.16 (F)
control,
0.19 (M),
ND (F)
brackish
water,
0.10 (M)
fresh
water
Pb CHSE |adult MO, USA |< 1988 |Below tailings dam: carapace: Krajicek and
13.7p/g, blood; 5.6pg/g. Above Overmann 1988
tailings dam: carapace: 8.4 ug/g,
blood: 1.1 pg/g. Upstream:
carapace: 0.6 pg/g, blood: 0.1 pg/g.
Pb CHSE |adult MO, USA [< 1995 [0.166-0.292 (brain), 0.280-2.514 Range= |Range= Overmann and
(blood), 0.977-33.013 0.126- 0.177- Krajicek 1995
(carapace), 1.015-114.563 (bone) 0.264 pg/g|0.490 pg/g
Hg/g ww Www Ww
Pb CHXX |adult Papua New|1980-81 0.062 Yoshinaga et al.
Guinea 1992
Pb CRAC |egg FL, USA 1980 shell= Stoneburner 1984
16.42
HY/G;
yolk/ab-
3.35 ug/g
Pb CRNI (egg Zimbabwe |1981-82 1.250- Phelps et al. 1986
10.21
mg/kg dw
Pb CRPO |adult Papua New|1980-81 0.036 Yoshinagaet al.
Guinea 1992
Pb CRVI |adult CO,UsA [1971 0.003- Bauerle et al. 1975

659 ppm
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Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° whole |\/igera® |Fat © Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
Pb DECO |adult Ireland 1988 0.04+ 0.31+ 0.12+ Davenport and
0.03 0.03 0.02 Wrench 1990
(pectoral )
Pb DECO |egg Mexico 1992-93 13.9 Vazquez et a. 1997
mg/kg
(shell)
Pb LEOL |adult Ecuador 1981 Bone: Range of Means = 41.5- Witkowski and
97.2 ug/g Frazier 1982
Pb NAXX |adult India 1988 Rural area: 5.0+ 1.2 pg/g dw Kaur 1988
Urban site: 200.53+ 20.0 dw
(skin)
Pb NOVI |adult PA, USA (1987 max= 2.3 Storm et al. 1994
Pb PICA |adult CO,USA [1971 ND Seigel 1993
Pb PIME |hatchling|NJ, USA |1985-90 |skin= 1331+ 256 607+ 67 Burger 1992
Pb PLCI |adult PA, USA (1979 Range= Beyer et al. 1985 k
11-28
mg/kg dw
Pb PLCI |adult PA, USA 1987 Range of Storm et al. 1994
Means=
0.9-1.7
Pb PLGL |adult PA, USA (1979 Range= Beyer et al. 1985 k
11-13
mg/kg dw
Pb POXX |adult India 1988 Rural areas: 7.00+ 2.3 ug/g dw Kaur 1988
Urban areas: 150.53+ 10.0 pug/g
dw (skin)
Pb RACA |adult MO, USA (1981-82 0.97 Niethammer et al.
upstream- 1985 X
14.0
down-
stream
from
tailings
pond
Pb RACA |tadpole [MD, USA |1982 14 mg/kg Birdsall et al. 1986 k
dw
Pb RACA |tadpole |MD, USA |< 1984 25-32 Hall and Mulhern
1984 k
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Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° Whole |y/isera® |Fat Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
Pb RACA |tadpole [SC,USA |1995-96 Mean for Rowe et al. 1996
ash site=
11.4;
Mean for
ref site=
14.1 dw
Pb RACL |adult NJ, USA (1992 ? |femur 1728 ug/g dw 96.2 ug/g | Stansley and Roscoe
1996
Pb RACL |tadpole |MD,USA |1982 i;\llmg/kg Birdsall et al. 1986 k
Pb RACL |tadpole |MD, USA |<1984 1.4-15 Hall and Mulhern
1984 k
Pb RACL |tadpole |[PA,USA |1987 Range of Storm et al. 1994
Means=
2.3-5.0
Pb RAES |adult Italy 1974 3.66 ppm dw (M) (higher than 7.56 ppm Baudo 1976
female) dw (F)
(higher
than
male)
Pb RAES |juvenile |ltaly 1974 0.88 ppm Baudo 1976
dw
Pb RAES |tadpole |ltaly 1974 avg= 0.97 Baudo 1976
ppm dw
Pb RAPI |adult VT,USA (<1968 1.0- 6.2 |Range= |Schoeder and
1.3-82 |1ipton 1968 ¢
Pb RAPR |adult MT, USA (<1991 |pglgww thigh= ND|ND Linder et al. 1991
Pb RASY |adult PA, USA (1979 Range= Beyer et al. 1985 k
6.4-14
mg/kg dw
Pb RASY |adult VT, USA |< 1968 14.8- 31.3(10.2 Schoeder and
Tipton 1968 <
Pb RAXX | adult MD, USA (< 1984 0.88- 3.2 Hall and Mulhern
1984 k
Pb TECA |adult MO, USA 1977 Range of Means= 21.73-135.86 9.12- Range= [Beresford et al.
ug/g ww (bone); 0.24-0.47 pgl/g 46.95 ug/g |8.45- 1981
(skin); 0.10-0.34 pg/g (lung) WW 52.24 ug/g
Pb TRSC |egg SC,USA  |1996 contents= Burger and Gibbons
687, 1998
shell= 219

ppb dw




Table 1- Fidd Resdues- 75

Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° whole |\/igera® |Fat © Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
Pb TRVU,|adult Poland 1975 pooled results 124.8- Dmowski and
RAES, 461 ppm Karolewski 1979 ¢
RATE, dw
PEFU
and
BUVI
Pb VAXX |adult Papua New|1980-81 0.007 Yoshinagaet al.
Guinea 1992
Pb XXXA |tadpole [MO,USA [1972 36- 1590 Galeet al. 1973 k
Hg/g dw
Pb XXXA [tadpole [MO, USA |< 1979 |intestine= 4419-7329 ppm 4139 ppm 22 ppm Jennett et al. 1979 k
PCB ACCB |various |ON, CAN |< 1975 |(egg, hatchling, liver and/or Campbell 1975
muscle; see paper); 0.10- 0.16
PCB ACCR |juvenile [IL, USA 1995 Range of Reeder et al. 1998
Means=
ND-0.81
PCB AGCO |adult TX,USA |1976 ND Stafford et al. 1976
PCB AGPI |adult TX,USA |1976 ND at Stafford et al. 1976
Brazos
PCB ALMI |adult C,USA  |< 1997 Range of Cobb et al. 1997
Means=
711-1671
ng/g
PCB ALMI |adult FL,USA (1985 0.01-0.04 Delany et al. 1988
(tail)
PCB ALMI |egg SC,USA  |< 1997 Range of Cobb et a. 1997
Means=
281-4228
ng'g
PCB ALMI |egg FL,USA ([1984-85 1984: L. Heinz et al. 1991
Okeecho-
bee ND,
L.
Griffin=
0.08, L.
Apopka=
0.17
PCB BUWEF|various |ON, CAN (<1975 |(egg, hatchling, liver and/or Campbell 1975

muscle; see paper); 0.09- 1.34




Table 1- Fidd Resdues- 76

Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° whole |\/igera® |Fat © Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
PCB CACA |adult FL,USA ]1983 Range= 5- | Range= 8- McKim and Johnson
46, 182, 1983
Mean= 13 |Range of
ppb Means=
32-40
PCB CACA |adult NC,USA (1991-92 subcut- 7.46- 514 Rybitski et al. 1995
aneous ug/kg
fat= 82.9-
1140
Hg/kg
PCB CHMY |adult FL,USA ]1983 Range= |Range= McKim and Johnson
5.4-9.4 |43-80 1983
ppb, ppb,
Mean= Range of
6.8 ppb |Means=
57-80 ppb
PCB CHMY |egg UK 1972 0.24-1.81 Thompson et al.
: 0.02- 1974
0.12
PCB CHMY |juvenile |HI,USA (<1994 |brain= ND ND ND ND ND Aguirre et al. 1994
PCB CHPI |various |ON, CAN (<1975 |[(egg, hatchling, liver and/or Campbell 1975
muscle; see paper); 3.51
PCB CHSE |adult NJ, USA [1981-98 |100% detection 41.2 (M), Alberset al. 1986
36.17 (F)
control,
291.13
(M),
34.07 (F)
brackish
water,
23.55 (M)
fresh
water
PCB CHSE |adult NY,USA [< 1987 |Reference: 1.6 (testes), 1.0 4.2 1.0 1.2 Bryan et al. 1987a
(brain), 0.64 (heart), 1.2 (control); (control); |(control);
(pancreas), 0.41 (lungs). Cont: 1600 72 (cont.) |48 (cont.)
100 (testes), 82 (brain), 49 (cont.)
(heart), 48 (pancreas), 13 (lungs)
PCB CHSE |adult ON, CAN |1995 blood: Range of Means= 18.2- de Sollaet al. 1998

414.8 ng/g ww (M)
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Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° whole |\/igera® |Fat © Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
PCB CHSE |adult ON, CAN |1988-89 Range= Hebert et al. 1993b
7.41-
655.28
ng/g ww
PCB CHSE |adult MN, USA [1981 Range< |Range: Helwig and Hora
0.2- 60.5; |<0.025- 1983
Mean= 0.086
21.7 mg/kg
mg/kg
PCB CHSE |adult MN, USA 1981 Range< |Range: Minnesota Pollution
0.2- 60.5; [<0.025- Control Agency
Mean=  [0.086 1982
21.7 mg/kg
mg/kg
PCB CHSE |[adult NY, USA (<1983 3608.3 Olafsson et al. 1983
ppm
(total
PCBs)
PCB CHSE |adult NY, USA [< 1983 28.3 ppm Olafsson et al. 1983
PCB CHSE |adult NY,USA ([1976-78 Mean= Mean= Mean= Mean= Stone et al. 1980
28.9 ppm 2990.6 |4.24 ppm [66.05
ppm ppm
PCB CHSE |adult NY, USA (1976-78 Mean= [Mean= Mean= Stone et al. 1980
464.16 0.44 ppm |7.77 ppm
ppm
PCB CHSE |egg ON, CAN |1986-89 1988-89: Bishop et al. 1991
28- 3322
ng/g ww
PCB CHSE (egg ON, USA [1990 13.3- Bishop et al. 1994
96.4,
Mean=
54.3
mg/kg
(lipid)
PCB CHSE |egg ON, CAN |1981-91 0.32-54.4 Bishop et al. 1996
PCB CHSE |egg ON, PQ, |1989-90 Range= Bonin et al. 1995
CAN; NY, 106-5094
USA ng/g ww
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Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° whole |\/igera® |Fat © Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
PCB CHSE |(egg NY,USA (? Yolk: Bryan et al. 1987b
0.016-
1.89 ppm;
White &
Shell:
0.00268-
0.272
ppm
PCB CHSE |egg ON, CAN (1981, 84 Range= Struger et al. 1993
0.057-
4.76
mg/kg ww
control:
0.187
mg/kg ww
PCB CLGU |various |ON, CAN (<1975 |[(egg, hatchling, liver and/or Campbell 1975
muscle; see paper); 0.52- 0.60
PCB CRAC |[egg FL,USA (1979 0.11-0.86 Hall et al. 1979
PCB CRNI (egg Zimbabwe |1981-82 0.02- 1.53 Phelps et al. 1986
mg/kg dw
PCB EMBL |adult ON, CAN [1980 ND Ryan et al. 1986
PCB EMBL |adult ON, CAN [1980 ND Ryan et al. 1986
PCB GRGE |various |ON, CAN (<1975 |[(egg, hatchling, liver and/or Campbell 1975
muscle; see paper); 3.10
PCB LEKE |adult NC, USA (1991-92 subcut- 158- 6.0 Rybitski et al. 1995
aneous fat ua/kg
281- 904
po’kg
PCB LEKE |juvenile [NY,USA |1980-89 Range of Range of Lake et al. 1994
Means= Means=
476-1250 218-738
PCB LIPG |adult India 1991 3.4-6.9 Ramesh et al. 1992
ng/g ww
PCB MACR|adult ? <1983 Mean= 23 Yawetz et al. 1983
ppm
PCB NAFF |adult SC,USA  |< 1995 13.70 Fontenot et al.
ppm 1995b
PCB NECY |adult LA, USA (1977-79 0.27-0.28 Sabourin et al. 1984

ppm
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Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° whole |\/igera® |Fat © Muscle® [Liver © |Kidney © |Reference k
Code b n Date BOdy €
PCB NEER |adult TX,USA |1976 Hwy 21: Stafford et al. 1976
17.0 and
57.4 ppm
(n=2). ND
for other
sites
PCB NEFA |adult TX,USA |1976 ND Stafford et al. 1976
(Brazos)
PCB NELE |adult NC,USA (<1985 0.39 Hall et al. 1985 k
PCB NEMA | adult ON, CAN [1988, 90 (PCB 1254 pooled= Bonin et al. 1995
113-1082
ng/g ww
PCB NEMA | adult PQ, CAN (1992-93 58.2 Gendron et al. 1994
mg/kg ww
PCB NEMA |adult ON, CAN |1992-93 |gonad: Range of Means: 0.410- Gendron et al. 1997
58.2 ppm
PCB NERH |adult LA, USA ([1977-79 0.25-0.58 5.15- ND-0.05 |0.17-0.65 Sabourin et al. 1984
ppm 13.65 ppm ppm
ppm
PCB NERH |adult TX,USA |1976 Hwy?21: Stafford et al. 1976
11.7-
123.3
ppm; ND
at
Navasota)
PCB NES |adult SC,USA  |1992-93 |watershed= 13.70 ppm; waste site Fontenot et al.
= 2.29 ppm (ref sites 1.23- 2.50 1995a
ppm)
PCB NES |egg WI, USA 1978 4.3 Heinz et al. 1980
PCB NES |various |ON, CAN (<1975 |(egg, hatchling, liver and/or Campbell 1975
muscle; see paper); 1.93- 6.58
PCB RACA |adult SC,USA  |1992-93 (2.26- 2.33 ppm (ref site 0.05 Fontenot et al.
ppm) 1995a
PCB RACA |adult LA, USA (1980 ND Niethammer et al.
1984 k
PCB RACL |adult LA, USA (1980 ND Niethammer et al.
1084 %
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Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° Whole |y/isera® |Fat Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
PCB RACL |adult PQ, CAN (1988 50-112 Phaneuf et al. 1995
Hokg
(cont
sites) vs.
7 pg/kg at
control
PCB RACL |adult ON, CAN |<1997 Range= Russell et al. 1997
0.03-3.28
PCB RAPE |adult Spain <1987 0.05- 1.08 Rico et al. 1987 k
PCB RASP |adult LA, USA (1980 ND Niethammer et al.
1984 k
PCB RAXX |adult LA, USA (1978 0.017 ppm in legs ND ()< 0.1 Dowd et al. 1985 k
ppm
PCB RAXX |adult SC,USA  |< 1995 2.26- 3.88 Fontenot et al.
ppm 1995b
PCB THS |adult WI, USA 1978 1.7-5.8 Heinz et al. 1980
(F)
PCB THSI |adult WI, USA |1978 1.3-35 Heinz et al. 1980
(M)
PCB TRSP |various [ON, CAN |< 1975 |(egg, hatchling, liver and/or Campbell 1975
muscle; see paper); 5.48- 5.68
PCB VAXX |adult India 1987 4.7-13 Ramesh et al. 1992
ng/g ww
pentachlorophe|RACA [tadpole [ON, CAN |1980 19 ppb Metcalfe et al. 1984
nol k
petroleum CHMY |adult Mexico 1979 Total resolved hydrocarbons 0.36-0.38 |0.39-0.58 |2.04 Hall et al. 1983
(ng/g): 2.51 (control LEKE), 10.9
(oiled LEKE), 2,932 (pollutant
oil).
pH, Al ACCC |tadpole |MD, USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)= 13.6- 16.9; Al Means= 1996b
alone= 12.7- 13.0; low pH alone= 10.6-14.7
13.1- 13.5 pg/g dw Hg/g dw
pH, Al HYVE |tadpole |MD, USA |1991 Mean= [Mean= Sparling and Lowe
634 20.8 pg/g 1996b
cygdw  [dw
pH, Al RACL |tadpole [MD, USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH) =8.5- 11.5; Al Means= 1996b
alone=3.5- 9.0; low pH alone=7.1 4.2-8.1
Hg/g dw Hg/g dw
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Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° Whole |y/isera® |Fat Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
pH, Al, As ACCC (tadpole [MD, USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH) =15.5- 22.0; Al Means= 1996b
alone=18.8- 19.8; low pH 11.5-22.6
alone=14.2- 18.2 ug/g dw Hg/g dw
pH, Al, As HYVE |tadpole |[MD, USA |1991 Mean=2 |Mean= Sparling and Lowe
pggdw  |6.3 ug/g 1996b
aw
pH, Al, As RACL |tadpole |MD,USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)= 11.3- 14.0; Al Means= 1996b
alone= 1.9- 9.8; low pH aone= 7.6-9.5
9.2 ug/g dw Ho/g dw
pH, Al, Ba ACCC |tadpole |MD, USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)= 143- 169; Al Means= 1996b
alone= 110- 296; low pH alone= 73-160
114- 153 pg/g dw Hg/g dw
pH, Al, Ba HYVE |tadpole [MD, USA |1991 Mean= 90 |Mean= Sparling and Lowe
pg/gdw {210 pg/g 1996b
dw
pH, Al, Ba RACL |tadpole [MD, USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)= 0.093- 0.123; Means= 1996b
Al aone=0.09- 0.14; low pH 93.9-97.4
alone= 0.06 mg/g dw pg/g dw
pH, Al, Be ACCC ([tadpole [MD, USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)= 0.40- 0.44; Al Means= 1996b
alone= 0.25- 0.30; low pH alone= 0.15-0.19
0.13- 0.38 pg/g dw Hg/g dw
pH, Al, Be HYVE |tadpole |MD, USA |1991 Mean= Mean= Sparling and Lowe
0.07 ug/g 10.81 pg/g 1996b
dw dw
pH, Al, Be RACL |tadpole [MD, USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)= 0.21- 0.38; Al Means= 1996b
alone= 0.05- 0.18; low pH alone= 0.14-0.22
0.19 pg/g dw Hg/g dw
pH, Al, Cr ACCC (tadpole [MD, USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)= 16.5- 17.9; Al Means= 1996b
alone= 15.3- 16.1; low pH alone= 12.3-14.5
15.7- 17.7 pg/g dw Hg/g dw
pH, Al, Cr HYVE |tadpole [MD, USA |1991 Mean= Mean= Sparling and Lowe
19ug/g |84 ugg 1996b
dw aw




Table 1- Fidd Residues - 82

Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° Whole |y/isera® |Fat Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
pH, Al, Cr RACL |tadpole [MD, USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)= 9.5- 14.8; Al Means= 1996b
alone= 4.0- 9.8; low pH alone= 6.2-9.3
8.6 pg/g dw Hg/g dw
pH, Al, Cu ACCC (tadpole [MD, USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)=11.2- 15.7; Al Means= 1996b
alone= 9.8- 12.6; low pH alone= 11.1-125
12.8- 15.0 ug/g dw pg/g dw
pH, Al, Cu HYVE |tadpole |[MD, USA |1991 Mean= Mean= Sparling and Lowe
17ug/g (2.0 pg/g 1996b
dw aw
pH, Al, Cu RACL |tadpole |MD,USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)=10.9- 12.0; Al Means= 1996b
alone= 7.4- 11.0; low pH alone= 11.8-12.0
126 yg/g dw Ho/g dw
pH, Al, Fe ACCC (tadpole [MD, USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)=14.1- 22.9; Al Means= 1996b
alone= 18.4- 20.9; low pH alone= 14.7-30.2
19.8- 20.3 pg/g dw Hg/g dw
pH, Al, Fe HYVE |tadpole [MD, USA |1991 Mean= Mean= Sparling and Lowe
6.7 ug/g |21.5 pg/g 1996b
dw aw
pH, Al, Fe RACL |tadpole [MD, USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)=12.2- 21.6; Al Means= 1996b
alone= 9.1- 14.3; low pH alone= 16.5-21.4
14.2 uglg dw Hg/g dw
pH, Al, Mg ACCC |tadpole |MD, USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)=1.7- 1.9; Al Means= 1996b
alone= 1.5- 1.7; low pH aone= 1.2-1.8
14- 1.7 ug/g dw pg/g dw
pH, Al, Mg HYVE |tadpole |[MD, USA |1991 Mean= Mean= Sparling and Lowe
16pg/g |33.5ud/g 1996b
dw dw
pH, Al, Mg RACL |tadpole [MD, USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)=1.5- 1.6; Al Means= 1996b
alone= 1.3- 1.4; low pH alone= 1.3-14
12 pg/g dw Hg/g dw
pH, Al, Mn ACCC (tadpole [MD, USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)= 0.25- 2.3; Al Means= 1996b
alone= 0.43- 0.79; low pH alone= 0.4-1.1
0.27- 0.53 pg/g dw Hg/g dw
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Code P n Date Body e
pH, Al, Mn HYVE |tadpole [MD, USA |1991 Mean= Mean= Sparling and Lowe
927 yo/g 1.9 po/g 1996b
dw aw
pH, Al, Mn RACL |tadpole |MD, USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)= 0.33- 4.6; Al Means= 1996b
alone= 0.35- 0.51; low pH alone= 0.27-2.3
0.11 pg/g dw Hg/g dw
pH, Al, Ni ACCC |tadpole |MD, USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)= 7.3- 9.4; Al Means= 1996b
alone= 4.6- 5.4; low pH aone= 2.4-3.7
4.6 10 ug/g dw Ho/g dw
pH, Al, Ni HYVE |tadpole |MD, USA |1991 Mean= Mean= Sparling and Lowe
405 ug/g (16.4 ug/g 1996b
dw dw
pH, Al, Ni RACL |tadpole [MD, USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)=7.1- 7.5; Al Means= 1996b
alone= 2.0- 5.0; low pH alone= 3.0-4.6
44 ug/g dw Hg/g dw
pH, Al, Pb ACCC (tadpole [MD, USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)= 9.8- 13.4; Al Means= 1996b
alone=9.7- 17.1; low pH alone= 6.7-15.1
8.5- 19.7 ug/g dw pg/g dw
pH, Al, Pb HYVE |tadpole |[MD, USA |1991 Mean= Mean= Sparling and Lowe
47ug/g |[19.2 pg/g 1996b
dw aw
pH, Al, Pb RACL |tadpole |MD,USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)= 5.2- 25.4; Al Means= 1996b
alone= 1.1- 22.0; low pH alone= 17.5-26.2
17.2 pg/g dw Ho/g dw
pH, Al, Se ACCC ([tadpole [MD, USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)= 37- 54.8; Al Means= 1996b
alone= 44.3- 49.8; low pH alone= 31.8-74.0
43.1- 43.8 ug/g dw Hg/g dw
pH, Al, Se HYVE |tadpole [MD, USA |1991 Mean= Mean= Sparling and Lowe
31ug/g |11.0pglg 1996b
dw aw
pH, Al, Se RACL |tadpole [MD, USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)= 24.2- 42.7; Al Means= 1996b
alone= 20.0- 28.2; low pH alone= 34-55.5
26.9 pg/g dw Hg/g dw




Table 1- Fidd Residues - 84

Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° whole |\/igera® |Fat © Muscle® [Liver © |Kidney © |Reference k
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pH, Al, Sr ACCC (tadpole [MD, USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)= 25.8-27.3; Al Means= 1996b
alone= 17.9-38.8; low pH alone= 10.8-12.7
12.5-16.8 ug/g dw Hg/g dw
pH, Al, Sr HYVE |tadpole |[MD, USA |1991 Mean= Mean= Sparling and Lowe
16.7 pg/g |50.6 paglg 1996b
dw aw
pH, Al, S RACL |tadpole |MD,USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)= 16.6-31.4; Al Means= 1996bb
alone= 17.6-51.5; low pH alone= 12.2-16.7
13.7 pg/g dw Ho/g dw
pH, Al, V ACCC |tadpole |MD, USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)= 27.5-28.0; Al Means= 1996b
alone= 23.2-23.5; low pH alone= 20.2-24.7
24.1-24.2 pg/g dw Hg/g dw
pH, Al, V HYVE |tadpole [MD, USA |1991 Mean= Mean= Sparling and Lowe
11.0 ug/g |99.3 ug/g 1996b
dw dw
pH, Al, V RACL |tadpole [MD, USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH) =15.9-21.8; Al Means= 8- 1996b
alone =7.0-17.2; low pH alone 17.7 ug/g
=14.4 ug/g dw dw
pH, Al, Zn ACCC ([tadpole [MD, USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)= 78-80.4; Al Means= 1996b
alone= 69.7-103.1; low pH alone 59.6-66.9
=59-61.6 ug/g dw Hg/g dw
pH, Al, Zn HYVE |tadpole |MD, USA |1991 Mean= Mean= Sparling and Lowe
58.1 ug/g |78.8 ug/g 1996b
dw dw
pH, Al, Zn RACL |tadpole [MD, USA |1991 Range of Means for control (no Range of Sparling and Lowe
metals, reg. pH)= 70.6-71.9; Al Means= 1996b
alone= 59.4-65.6; low pH alone= 59.1-62.1
60.1 pg/g dw Hg/g dw
phorate CHMY |juvenile |HI,USA [<1994 [brain=ND ND ND ND ND Aguirre et al. 1994
phosalone CHMY |juvenile |HI,USA [<1994 [brain=ND ND ND ND ND Aguirre et al. 1994
phosmet CHMY [juvenile |HI,USA [<1994 |brain=ND ND ND ND ND Aguirre et al. 1994
phosmet RAPI |adult & |ON, CAN |1993-95 |ND at all orchard sites Harriset al. 1998
young of
the year
phosphamidon [CHMY |juvenile |HI,USA |<1994 |brain=ND ND ND ND ND Aguirre et al. 1994
propetamphos [CHMY |juvenile |HI,USA |<1994 |brain=ND ND ND ND ND Aguirre et al. 1994
propoxur CHMY [juvenile |HI,USA [<1994 |brain=ND ND ND ND ND Aguirre et al. 1994
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Pu COCO |adult CO,USA |< 1977 |Lung: <0.11 dpm/g, bone: 0.3 0.27 Geiger and Winsor
dpm/g. dpm/g 1977
Pu CRVI |adult CO,USA |< 1977 |Lung: <0.08 dpm/g, bone: <0.04 0.09 Geiger and Winsor
dpm/g. dpm/g 1977
Pu PIME |adult CO, USA |< 1977 |Lung: <0.02 dpm/g, bone: 0.05 0.03 Geiger and Winsor
dpm/g dpm/g 1977
ronnel CHMY |juvenile |HI,USA [<1994 [brain=ND ND ND ND ND Aguirre et al. 1994
Ru AGSS |adult Greece <1997 [carcass, ppm dw 31-34 34-35 L oumbourdis 1997
s3] ACCR |tadpole |TX,USA |1994 <0.23 Clark et al. 1998
S ALMI |egg FL,USA [1984-85 0.30- 0.37 Heinz et al. 1991
S* CHMY |juvenile |HI,USA |< 1994 Range= Aguirre et al. 1994
0.136-
3.39
* CRNI |egg Zimbabwe |1981-82 |see paper for residues Phelps et al. 1986
S DECO |adult Ireland 1988 <0.05 3.61 1.4+0.02 Davenport and
(+0.48) Wrench 1990
(pectoral)
5] PIME |adult CA,USA (1984 -85 Cont. Ohlendorf et al.
sites: 10.9 1988
(1984);
114
(1989);
ref sites:
15-21
(1984);
21-36
(1989)
Hg/g dw
PIME |hatchling|NJ USA  |1985-90 |skin= 1947+ 220 2745+ Burger 1992
441
RACA |adult CA,USA (1984 -85 45.0 (25- Ohlendorf et al.
88); 2 ref 1988
sites=
6.22 pg/g
ow
5] RACA |tadpole |SC,USA |1995-96 Mean (ash Rowe et al. 1996
site)=
25.7;
Mean (ref
site)=3.4
dw
S RACL |tadpole |TX,USA |1994 <0.23 Clark et al. 1998




Table 1- Fidd Residues - 86

Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° whole |\/igera® |Fat © Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
* RASP |tadpole |TX,USA |1994 <0.23 Clark et al. 1998
* TRSC |egg SC,USA  |1996 Contents Burger and Gibbons
=417, 1998
shell = 36
ppb dw
S ACJA |adult Papua New|1980-81 0.15 Yoshinaga et al.
Guinea 1992
S AGSS |adult Greece < 1997 |carcass; ppm dw 163-396 17-40 Loumbourdis 1997
S CACA |egg FL,USA |1977 66.12- Stoneburner et al.
74.03 pglg 1980
S CHMY |adult Papua New|1980-81 1.02 Yoshinaga et al.
Guinea 1992
S CHSE |adult TN, USA (1988 cont. site: (Bg/g ww): 16.5 + 3.91 Meyers-Schone et
(bone), 16.6 + 3.37 (carapace) al. 1993
S CHXX |adult Papua New|1980-81 0.37 Yoshinagaet al.
Guinea 1992
S CRAC |egg FL,USA [1980 shell= Stoneburner 1984
529.5
HY;
yolk/alb=
45.65 ug/g
S CRPO |adult Papua New|1980-81 0.17 Yoshinaga et al.
Guinea 1992
S PSSC  |adult USA 1983 Seasonal rate constants for Scott et al. 1986
overall elimination of Strontium
ranged from <0.001-0.006/d
S TRSC |adult SC,USA |< 1991 |Sigdif found between control sites| Range: Lamb et al. 1991
and cont. sites in total body 462.6-
burdens: (Bg/g body mass) 5098.3,
Mean=
1878.7
(cont
sites);
Mean=<
0.26
(controls)
S TRSC |adult TN, USA |1987 Mean cont.site (Bg/g ww): Meyers-Schone et
4.26x10 2 + 4.01x10 2 (bone), al. 1993
3.66x10 2 + 3.37x10 2 (carapace)
S VAXX |adult Papua New|1980-81 0.11 Yoshinaga et al.
Guinea 1992
TCDD APSE |adult TX, USA |1977 ND ND ND ND ND Harris 1978
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Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° whole |\/igera® |Fat © Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
TCDD BUTE |adult FL,USA ([1973-79 1360 ppt Young and
Cockerham 1982 k
TCDD BUXX |adult Italy 1980 0.2 ppb 2 Fanelli et al. 1980 k
yrs after
exposure
TCDD CHSE |adult NY,USA [1984 pa/g ww Range= Range= Ryan et al. 1986
232- 474 ND- 107
TCDD CHSE (egg ON, CAN |1981, 84 5 found, Struger et al. 1993
major
componen
t 2378-
TCDD at
67 ng/kg.
Others at
1-6 ng/kg
TCDD CNSE |adult FL,USA |1973-79 |trunk= 370- 420 ppt 360 ppt Y oung and
Cockerham 1982 k
TCDD COXX |adult MO, USA (< 1990 80-1344 857- 97-3300 Lower et a. 1990
ppt ww 17000 ppt ppt ww
WwwW
TCDD MAFL |adult FL,USA [1973-79 |skin= 20 ppt 148 ppt [ND Y oung and
Cockerham 1982 k
TCDD PIME |juvenile |FL,USA |1973-79 ND Y oung and
Cockerham 1982 k
TCDD RACA |adult AR, USA [1984-85 |skin: Range of Means= 217-1710 Mean= Range of Korfmacher et al.
ppt; oviduct: Range of Means= 68,000 Means= 1986ak
148-2050 ppt; ovaries: Range of ppt 87- 637
Means= 2700- 10400 ppt ppt
TCDD RACA |adult AR, USA |1984-85 1.2-48 Korfmacher et al.
(F); 0.64- 1986b ©
11.0 (M)
ppb ww
TCDD THSI |adult MO, USA [< 1990 320 ppt Lower et al. 1990
wwW
TCDD TRSC |adult TX,USA |1977 ND-10 ND-176 [ND ND-18 ND Harris 1978
TCDD XXSN |adult FL,USA |1973-79 420 ppt Y oung and
Cockerham 1982 k
terbufos CHMY |juvenile |HI,USA [<1994 [brain=ND ND ND ND ND Aguirre et al. 1994
tetrachlorvinph|CHMY [juvenile [HI,USA |< 1994 |brain=ND ND ND ND ND Aguirre et al. 1994

0S
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Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° whole |\/igera® |Fat © Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
thalium CHMY |juvenile |HI,USA (<1994 Range= Aguirre et al. 1994
0.8-1.1
Thallium ALMI [egg FL, USA |1984-85 1984: ND Heinz et al. 1991
toxaphene/ AGPI |adult MS, USA |1988 carcass; mg/kg ww Mean= Ford and Hill 1991
camphechlor 0.03;
Range=
ND-1.30
toxaphene/ ALMI |egg FL,USA |1984-85 1984: L. Heinz et al. 1991
camphechlor Okeecho-
bee= ND,
L.
Griffin=
0.06, L.
Apopka=
0.09.
1985: L.
Griffin=
1.1,L.
Apopka=
2.4
toxaphene/ AMTI [larvae  [MT, USA |1959 Range= Finley 1960
camphechlor 15-
100ppm
toxaphene/ CHMY |juvenile |HI,USA [<1994 (brain=ND ND ND ND ND Aguirre et al. 1994
camphechlor
toxaphene/ CHPI |juvenile |MT, USA (1959 pooled= Finley 1960
camphechlor 154
toxaphene/ CHSE |adult NJ USA |1981-97 ND Albers et a. 1986
camphechlor
toxaphene/ CRNI |egg Zimbabwe |1981-82 Toxaphen Phelps et al. 1986
camphechlor erecorded
in eggs
toxaphene/ KIFL |adult TX,USA (1974 carcass 0.3 Flickinger and
camphechlor Mulhern 1980
toxaphene/ NEER |adult TX,USA ([1968-71 0.5 Flickinger and King
camphechlor 1972
toxaphene/ NEFA |adult TX,USA ([1968-71 3.0 Flickinger and King
camphechlor 1972
toxaphene/ NEXX |adult MS, USA |1988 carcass; mg/kg ww Mean= Ford and Hill 1991
camphechlor 0.33;
Range=
ND-27.0
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Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° whole |\/igera® |Fat © Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
toxaphene/ RACA |adult LA, USA [1980 0.09 Niethammer et al.
camphechlor 1984 k
toxaphene/ RACL |adult LA, USA [1980 1.1 Niethammer et al.
camphechlor 1084
toxaphene/ RAPI |adult MT, USA |1959 Range= Finley 1960
camphechlor 68-520
toxaphene/ RASP |adult LA, USA [1980 0.21 Niethammer et al.
camphechlor 1084
toxaphene/ THPR |adult TX,USA ([1968-71 <0.1 Flickinger and King
camphechlor 1972
triazophos CHMY |juvenile |HI,USA (<1994 |brain= ND ND ND ND ND Aguirre et al. 1994
Y, CHMY [juvenile [HI,USA (< 1994 Range= Aguirre et al. 1994
0.2-1.5
\Y ERIM |adult Saudi 1983 <1 6.50 Sadiq & Zaidi 1984
Arabia
\Y XXSS |adult Saudi 1983 <1.0- 2.36|1.0- 6.64 Sadiq & Zaidi 1984
Arabia
Vanadium ALMI |egg FL,USA ([1984-85 1984: ND Heinz et al. 1991
Zn ACCR |tadpole |TX,USA |1994 Mean= Clark et al. 1998
283
Range=
231- 359
Zn ACJA |adult Papua New|1980-81 17.6 Yoshinaga et al.
Guinea 1992
Zn AGSS |adult Greece <1997 [carcass, ppm dw 609-643 615-794 L oumbourdis 1997
Zn ALMI |adult FL, USA |1985 14.2-36.0 Delany et al. 1988
(tail)
Zn ALMI |egg FL,USA (1984-85 1984: L. Heinz et al. 1991
Okeecho-
bee 6.7, L.
Griffin=
7.6, L.
Apopka=
5.6.
zZn BUAM |adult PA, USA 1979 Range= Beyer et al. 1985 k
56-100
mg/kg dw
Zn BUJU |adult Malaysia 1990 Range of site means; pug/g dw 94.1-166 Lee and Stuebing
1990
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Contaminant Specie;s Lifestage || ocation ©|CO!1€Ctio | other Residues @ Egg ° Wholg Viscera® |Fat © Muscle® [Liver © |Kidney © |Reference k
Code n Date Body
Zn BUW |adult PA, USA (1979 Range= Beyer et al. 1985 k
(0] 52-55
mg/kg dw
Zn BUXX |adult MD, USA [< 1984 25-94 Hall and Mulhern
1084 %
Zn CACA |adult Japan 1990-91 Mean= Mean= Mean= Sakai et al. 1995
242|279, 25.8,

Range= Range= Range=
19.5-31.0(23.2-35 |19.2-30.4

Zn CACA (egg GA,USA |< 1974 Mean= Hillestad et al. 1974
32.25
ppmin
yolk;
Mean= 26
ppmin alb

Zn CACA |egg Japan 1990-91 Mean= Sakai et al. 1995
115,
Range=
10.5-13.7

Zn CACA (egg FL,USA (1977 73.53- Stoneburner et al.
80.50 pg/g 1980

Zn CHMY |adult Japan 1990-91 Mean= Mean= Sakai et al. 1995
30.6, 22.3,
Range= Range=
15.1-45.8 [12.5-38.1

Zn CHMY |adult Papua New|1980-81 20.4 Yoshinagaet al.
Guinea 1992
Zn CHMY |juvenile |HI,USA (<1994 Range= Aguirre et al. 1994
15.1-45.8
Zn CHSE |adult NJ, USA [1981-88 27.7-50.4 18.8 (M), |Alberset al. 1986
for all 9.6 (F)
sites control,
9.93 (M),
9.79 (F)
brackish
water,
10.5 (M)
fresh
water
Zn CHXX |adult Papua New|1980-81 15.7 Yoshinaga et al.

Guinea 1992
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Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° whole |\/igera® |Fat © Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
Zn CRNI |egg Zimbabwe |1981-82 26.55- Phelps et al. 1986
47.5
mg/kg dw
Zn CRPO |adult Papua New|1980-81 5.8 Yoshinagaet al.
Guinea 1992
Zn DECO |adult Ireland 1988 0.08+ 1.89+ 0.1]2.62+ Davenport and
0.01 (pectoral) |10.15 Wrench 1990
Zn DECO |adult Japan 1990-91 1.89 2.62 Sakai et al. 1995
Zn DECO |egg shells|Mexico  |1992-93 11.9 Vazquez et a. 1997
mg/kg
Zn LEOL |adult Ecuador 1981 bone: Range of Means: 575-955 Witkowski and
ug/g Frazier 1982
Zn NOVI |adult PA, USA (1987 max= Storm et al. 1994
189.6
Zn PLCI |adult PA, USA (1979 Range= Beyer et al. 1985 k
67-130
mg/kg dw
Zn PLCI |adult PA, USA 1987 Range of Storm et al. 1994
Means=
62.9-
116.7
Zn PLGL |adult PA,USA (1979 Range= Beyer et al. 1985 k
140-170
mg/kg dw
Zn RACA |adult MO, USA (1981-82 20.9-42.7 Niethammer et al.
1985
Zn RACA |tadpole |TX,USA |1994 carcass= 93.7 (n=1) Clark et al. 1998
Zn RACA |tadpole |MD, USA |< 1984 9.7- 15 Hall and Mulhern
1984 k
Zn RACL |tadpole [TX,USA |1994 Range= Clark et al. 1998
24.9- 118
Zn RACL |tadpole |MD, USA |< 1984 3.7-6.0 Hall and Mulhern
1984 k
Zn RACL |tadpole [PA,USA |1987 Range of Storm et al. 1994
Means=
23.1-
117.0
Zn RAES |adult Czechoslo |1982-84 128.1- Pavel and Kucera
vakia 181.7 1086
ppm aw
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Contaminant 2 | SPecies| Lifestage || o cation ©|COllectio | oper Residues @ Egg ° whole |\/igera® |Fat © Muscle® [Liver © |Kidney © |Reference k
Code P n Date Body e
Zn RAES |adult Hungary |< 1997 |ovary: Range of Means= 52.2- Range of Puky and Oertel
590 mg/kg (F) Means= 1997
52.2-590
mg/kg
Zn RAES |egg Hungary |< 1997 Range of Puky and Oertel
Means= 1997
1798-
2736
mg/kg
Zn RAPE |adult Spain 1984-86 7.65- Rico et al. 1987 k
31.07
Zn RAPR |adult MT, USA (<1991 |pglgww thigh= 46.5 uglg Linder et al. 1991
10.4 WW
Zn RASP |tadpole [TX,USA |1994 carcass= 118 (n=1) Mean= Clark et al. 1998
22.1
Range=
9.77- 66.0
Zn RASY |adult PA, USA (1979 Range= Beyer et al. 1985 k
59-130
mg/kg dw
Zn RATE |adult Finland 1971-72 45- 90.9 Pasanen and
(M); Koskela 1974
61.0- 88.8
(3]
Zn RAXX | adult MD, USA (< 1984 6.2- 31 Hall and Mulhern
1984 k
Zn TRVU,|adult Poland 1975 pooled results 180.8- Dmowski and
RAES, 533.5 Karolewski 1979 k
RATE, near mill;
PEFU control =
and 202.2
BUVI ppm dw
Zn VAXX |adult Papua New|1980-81 16.9 Yoshinaga et al.
Guinea 1992
Zn XXXA [tadpole |MO, USA |1982 160-265 Galeeta. 1973 K
Hg/g dw
Zn XXXA [tadpole [MO, USA |< 1979 Llrggztlne (with contents): 6926- 2808 ppm 67 ppm Jennett et al. 1979 k
ppm




Appendix la

Appendix 1b:

Appendix 1c:

Appendix 2a

Appendix 2b:

Appendix 3:

Appendix 4:

Appendix 5:

Appendix 6a

Appendix 6b:

L1ST OF APPENDICES

Species codes in dphabetical order grouped by Class (amphibian or reptile) with
corresponding scientific name, common name and Order.
(13 pages)

Species names in dphabetical order grouped by Class with corresponding
scientific name, species code and Order.

(13 pages)

Species stientific names in aphabetica order grouped by Class with
corresponding common name, species code and Order.
(13 pages)

Contaminant codes found in Tables 1 through 6, with corresponding contaminant
name, CAS number, trade name (where available) and other classifying
informetion.

(21 pages)

Contaminants sorted by contaminant type with corresponding contaminant name,
CAS number and trade name where available.

(19 pages)

Province, State or Country Name corresponding to Codesin Table 1.
(1 page)

Descriptions of exposure route codes used in Tables 2, 3 and 4.
(1 page)

Descriptions of study endpoint codes used in Tables 2, 4 and 6.
(1 page)

RATL Glossary of Abbreviations and Units.
(2 pages)

RATL relevant biological and toxicologica terms and study classfication terms.
(4 pages)
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