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“Water” Pressures“Water” Pressures“Water” Pressures“Water” Pressures

• Nutrients
• Toxic chemicals
• Non-native 

species
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Toxic chemicals:
Air concentrations, 1990-1996
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Toxic Chemicals: ColonialToxic Chemicals: ColonialToxic Chemicals: ColonialToxic Chemicals: Colonial WaterbirdsWaterbirdsWaterbirdsWaterbirds
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Non-native species
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“Water” State“Water” State“Water” State“Water” State

• Population 
diversity

• Abundance
• Absence of 

deformities
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Preyfish populations



Alewife
Rainbow smelt
White perch
Gizzard shad

Alewife
Rainbow smelt
Bloater
Sculpin

↓↓↓↓
↓↓↓↓

--

Alewife
Rainbow smelt
Sculpin

↓↓↓↓
↑↑↑↑
↓↓↓↓

Lake herring
Rainbow smelt
Sculpin

↓↓↓↓
↓↓↓↓
↓↓↓↓

Status of Preyfish Populations

Alewife
Bloater
Sculpin ↓↓↓↓

↓↓↓↓

↑↑↑↑

↓↓↓↓
↓↓↓↓↓↓↓↓

--

Previously declined and remain low
Continuing to decline
Increasing
Stable

↓↓↓↓↓↓↓↓

--

↓↓↓↓↓↓↓↓
↓↓↓↓↓↓↓↓

Variable~

~

~



Predator Populations: Lake Predator Populations: Lake Predator Populations: Lake Predator Populations: Lake 
TroutTroutTroutTrout
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Contaminant response:
External anomalies in nearshore fish
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Contaminant Response:Contaminant Response:Contaminant Response:Contaminant Response: WaterbirdsWaterbirdsWaterbirdsWaterbirds

• Populations of 
most species 
increased

• Gross effects 
appear to have 
subsided

• Many subtle 
effects surfacing



0

2500

5000

7500

10000

12500

15000

17500

20000

22500

25000

N
um

be
r

19
79

19
80

19
81

19
82

19
83

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

Double-crested Cormorant nests (breeding pairs) in
 Lake Ontario, 1979-2000



P conc/ loads

Toxic chemicals in 
offshore waters

Atmospheric 
deposition

Contaminants in 
water birds

Sea lamprey

Phytoplankton

Diporeia

Hexagenia

Prey fish

Lake trout

External anomalies 
(Lake Erie)

O
PE

N
 A

N
D
 N

EA
RS

H
O

RE
 W

AT
ER

S

?

MIXED
DETERIORATING

MIXED MIXED
IMPROVING

GOODPOOR



AcknowledgementsAcknowledgementsAcknowledgementsAcknowledgements
Indicator Principal Authors

Phosphorus concentrations Scott Painter, Environment
Canada & Paul Bertram,
USEPA

Toxic chemicals in offshore
waters

Scott Painter, Environment
Canada

Atmospheric deposition of toxic
chemicals

Ron Hites & Ilora Basu, Indiana
University

Contaminants in colonial
waterbirds

Chip Weseloh, Environment
Canada

Sea lamprey abundance Gavin Christie, GLFC



Acknowledgements (cont’d)Acknowledgements (cont’d)Acknowledgements (cont’d)Acknowledgements (cont’d)
Indicator Principal Authors

Phytoplankton & Zooplankton Rick Barbiero, DynCorp I&ET
and Marc Tuchman, USEPA

Diporeia Tom Nalepa, NOAA

Hexagenia Tom Edsall, USGS

Preyfish Guy Fleischer, USGS

Lake Trout Charles Bronte, U.S. Fish &
Wildlife Service

External anolmalies Steve Smith, USGS & Paul
Baumann, USGS




