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RETROSPECTIVE ECOTOXICOLOGICAL DATA AND INFORMATION NEEDS FOR TERRESTRIAL
VERTEBRATES RESIDING IN THE GREAT LAKES AND COASTAL HABITATS OF THE UNITED STATES

INTRODUCTION

The Contaminant Exposure and Effects--Terrestrial Vertebrates (CEE-TV) database was
developed to conduct simple searches for ecotoxicological information, examine exposure
trends, and identify significant data gaps. The CEE-TV database contains 17,150 data
records on free-ranging amphibians, reptiles, birds, and mammals residing in coastal
habitats of the Atlantic, Gulf, and Pacific coasts, Alaska, Hawaii and the Great Lakes.
Information in the database was derived from over 1800 source documents, representing
483 unique species (about 253,000 individuals), with sample collection dates spanning
from 1884 to 2003. The majority of the records contain exposure data (generally
contaminant concentrations) on a limited number (n = 209) of chlorinated and brominated

inhibiting pesticides, economic poisons, metals, and petroleum
hydrocarbons, while only 9.3% of the records contain biomarker or bioindicator effects
data. To identify spatial data gaps, database records with specific sampling locations were
combined with the boundaries of Great Lakes and coastal watersheds, and National
Wildlife Refuge and National Park units. The Great Lakes database alone includes 3306
records. Fifty-five of these records fall within National Park Service land, with only 4 of
these records being recent (1990-2003). Federal Fish and Wildlife Service refuges
contained 203 records with only 41 of these considered recent. The U.S.-Canada Great
Lakes Water Quality Agreement has defined 32 Areas of Concern (AOCs) in the United
States. There are 2 national parks and 3 national wildlife refuges whose boundaries
intersect these AOCs. Only 1 CEETV record falls within national wildlife refuges and
national parks that are located in AOCs, and this data was collected prior to 1990.
Delineation of data gaps in areas of concern can help prioritize monitoring efforts that will
foster a more complete understanding of ecosystem health.

Figure 1. Geographical distribution of CEE-TV database records in the United States
and within the 30 km buffer around the Great Lakes region.

METHODS

+ Data for free-ranging terrestrial vertebrates residing in U.S. estuarine and
coastal habitat were identified and compiled using

« scientific literature search tools (e.g., Wildlife Review, BIOSIS,
TOXLINE, AGRICOLA)

« various databases (e.g., US EPA Ecological Incident Information System,
US FWS Envi [¢ Data System, USGS

National Wildlife Health Center Mortality Database)

* and communication with 480 scientists in federal and state agencies,
conservation and academic i i

* Records located within a 30km buffer around the Great Lakes were mapped
with ArcGIS (version 8.2). (Figure 1)

Great Lakes Areas of Concern (AOC) were defined by the U.S.-Canada Great
Lakes Water Quality Agreement as severely degraded geographic areas within
the Great Lakes basin.

* AOC draft boundaries and National Wildlife Refuge (NWR) and National
Park Service boundaries were overlaid with CEETV records to identify data
gaps on DOI lands and/or AOCs.

+ Data records with coordinates assigned to county seat or state capital were
excluded.

« Current data gaps were identified as areas lacking CEE-TV data collected
between 1990-present.

Figure 2. CEETV Records by class within 30 km of the Great
Lakes located in NPS and NWR lands.
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RESULTS

« Avian species are the most represented class (Figure 2, Table 1)
Herring gulls account for the most records (Table 2)

+ Only 33 records include data on emerging contaminants such as
polybrominated diphenyl ethers (PBDEs) and perfluorinated compounds

Organochlorines in fish cating bird eggs appear to be decreasing over time
(Figure 3)

+ Mercury concentrations in Fish eating bird eggs (Figure 4)

1960-1979 0.03-1.59 ug/g ww
1980-1989 0.12-0.88 ug/g ww
1990-1999 0.07-0.66 ug/g ww

2000-present  0.39-1.86 ug/g ww

55 records fall within National Park Service lands
4 of these records are recent (1990-2003)
203 records fall within National Wildlife Refuges

41 of these records are recent

373 records in AOCs (Figure 5)
139 of these records are recent

1 of these records fall within NWR and NPS lands

CLASS NUMBER OF RECORDS % OF CEETV RECORDS
Aves 3035 92%
Reptilia 130 4%
Mammalia 104 3%
Amphibia 37 1%

Table 1. Representation of classes of terrestrial vertebrates in the Great Lakes region

SPECIES # OF RECORDS
Herring Gull (Larus argentatus) 1234
Double Crested Cormorant (Phalacrocorax auritus) 218
Bald Eagle (Haliacetus leucocephalus) 154
Common Loon (Gavia immer) 140
Ring Billed Gull (Larus delawarensis) 131
Mallard (4nas platyrhynchos) 104
Snapping Turtle (Chelydra serpentina) 94
Caspian Tem (Sterna caspia) 87
Great Blue Heron (drdea herodias) 76
Forster's Tem (Sterna forsteri) 60

Table 2. Top ten species listed in the CEETV records in the Great Lakes region
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Figure 3. DDE and PCB data in eggs of fish eating birds in the Great Lakes.

Figure 4. Mercury concentrations in eggs of fish
eating birds from the Great Lakes

Figure 5. CEETV Records located within the
Areas of Concern located within the United States.

DISCUSSION

* There is a moderate amount of recent (1990-2003) ecotoxicological data in terrestrial vertebrates in NWR,
NPS lands, and designated AOCs. There s, however, no long term monitoring plan for National Park
Service and National Wildife Refuge lands.

Classes other than Aves are underrepresented in CEETV records from the Great Lakes

« There is a scarcity of data about emerging contaminants of concern (PBDEs and perflourinated compounds)
+ More mercury monitoring in terrestrial vertebrates may be necessary to evaluate temporal trends, however,
organochlorines such as PCBs and DDE are decreasing over time

We need your help! Please send us your terrestrial vertebrate contaminant exposure and effects data for inclusion in the database!




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


