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Monitoring of Marine Benthic Communities 
Reveals

• Species abundance and diversity changes.

• Chemicals measured do not explain distribution of benthic 
communities, spatially or temporally.

• Laboratory tests may be pointing out changes in 
biogeochemistry rather than toxicity from priority pollutants.



Why Benthos are Important



Assessing the Condition of the Benthos



Baseline (1997-2003) vs Resample (2004-2014)
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Declining Benthos Across Habitats



Benthic Index Over Time
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Systematic Change 
and Potential Indicators

Baseline (1997-2003)  vs               Resample (2004-2014)

Average Abundance of Parvilucina



Systematic Change 
and Potential Indicators

Average Abundance of Parvilucina



Chemistry Results Do Not Correlate with Benthos



Toxicity Index

Toxicity in urban areas was less than 
anticipated

Greater levels of toxic response were 
measured in terminal inlets, often in 
areas removed from urbanization

Low toxicity was found in transition 
areas

Toxicity results do not correlate with 
chemistry results



Summary of Findings

 no smoking gun



Modeling To Evaluate 
Relative Impacts on 
Dissolved Oxygen

• Whidbey Basin 
• Terminal inlets 

• Bainbridge Basin 
• South Sound and 
• Hood Canal



Modeled depletion of DO by anthropogenic sources

2008

B
ad

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 G

o
o

d

2006



Residence Time Goes Up As Climate Change Progresses

Knudsen Equation – Residence time in 
Central Sound Skip Albertson in progress



Model Predictions of Low 
DO Correspond with 
Affected Communities
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!( Adversely affected

!( Unaffected

Minimum Dissolved Oxygen

8.1 - 9.0

7.1 - 8.0

6.1 - 7.0

5.1 - 6.0

4.1 - 5.0

3.1 - 4.0

2.1 - 3.0

1.1 - 2.0

0.6 - 1.0

0.1 - 0.5

0.0

mg/L

0

10

20

30

40

50

60

70

80

1 2 3 4

%
 A

d
v
e
rs

ly
 a

ff
e
c
te

d
 

b
e
tn

th
o

s
  

s
it

e
s

Minimum DO (mg/L) from model output 

1 or less



S
K
G

0
0
3

S
IN

0
0
1

S
A

R
0
0
3

P
S
S
0
1
9

P
S
B
0
0
3

N
S
Q

0
0
2

H
C
B
0
1
3

H
C
B
0
1
0

H
C
B
0
0
7

H
C
B
0
0
3

G
O

R
0
0
1

E
LB

0
1
5

E
A

P
0
0
1

C
S
E
0
0
1

C
R
R
0
0
1

C
M

B
0
0
3

B
U

D
0
0
5

B
LL

0
4
0

B
LL

0
0
9

A
D

M
0
0
3

200

150

100

50

0

R
S

_
R

E
P

O
R

T
E

D
_

V
A

L
U

E
_

N
R

10m

NB

Depth

Boxplot of RS_REPORTED_VALUE_NR
RS_CHAR_NM = Nitrogen

Some Areas are More Productive than Others
N

it
ro

g
e

n
, 

P
N

 (
µ

g
/L

)

Month_1 AugustJulyJuneMayApril

900

800

700

600

500

400

300

200

100

0

R
S

_
R

E
P

O
R

T
E

D
_

V
A

L
U

E
_

N
R

10m

NB

Depth

RS_CHAR_NM = Nitrogen



Sluggish Water Exchange Increases Human Burden on Oxygen
Model and Monitoring Results Agree

Eutrophication 
Indicators



What Does it Mean for Future



Monitoring into the Future


