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Discovery from monitoring
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Lesson 1

Documents response to
management actions



~ Understanding and

Reducing the Effects of
< " Nutrient Pollution

“Nutrient over-enrichment is a significant
problem for the coastal regions of the United
States...

Of 139 coastal sites .. 44 experiencing
symptoms such as low dissolved oxygen,
nuisance and toxic algal blooms...”
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= Mercury
= Copper
= Nickel
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I "' PCB's
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Discovery from research
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Lesson 2

Ecosystem variability of
response to stressors
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Copper in Macoma (ug/g)

Discovery from monitoring

wwrcamnl.wr.usgs.gov/tracel/data

500
e Site Location
A -
AA A . R, A
400 S : ) _Click phote
4 | ) foran
A r | enlargement
A A —
AA
300 - X
/'
A A
A A A
A AAA AA A
A
200 - R s Ao
/' A /' A A A N
A A
AAd A A La A .
a4 V N
A A Ax ‘A‘A A A A‘A % A N
AA A A t A
: N A AA‘A? A PRV S
A A , A i
“A *AA#N A A A‘A‘A fuﬂ
0] | : | | |

1975 1980 1985 1990 1995 2000



T 8000 %
) ] o
500 S Copper in Macoma balthica - 3
‘E’L \ Annual copper loads | 4000 E
= S
-] O
m =
5 —
= S
S 400- : g
(@) 5 =
e 3 &
(@) Y
=. o =X
N
@©
& 300
o
(&)
©
=
£ 200-
L
(ab)
(@R
o
o
O 100
0]

1975 1980 1985



Discovery from analysis of monitoring data
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Discovery from research

Sacramento*

Sacramento R~_ Y
. ¥

First Potamocorbula
arurensis found

San Francisco Bay
shipping lanes
and ports

Ocean

Pacific

Potamocorbula
Number of individuals/m?
* NOt mnt

® Present (<1)

@ Common (>1 & <1000)

.Ahundant (>1000 & <10,000)




Discovery from coupled monitoring & research
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Lesson 4

Disturbance from

biological pollution

1990 1995



Prevention of Exotic Species Introductions
to the San Francisco Bay Estuary:
A Total Maximum Daily Lead
Report to U.S. EPA

Zaliformia Regional Watsr Quality Control Board
San Francisco Bay Region

May 8 2000

“The ecological iImpacts of the Potamocorbula invasion are as
dramatic as any documented in the literature, and provided the
Impetus for the Board'’s 303(d) listing decision.”



Scientific Discovery:
e Reqgulatory frameworks adapt to change
e Ecosystem-specific regulation

- San Francisco Convention & Visitors Bureau Photo



Ecosystem Restoration
In the Bay-Delta



The Delta

e Tidal freshwater
e 3 sources

e Transformed landscape

e Manipulated hydraulics

e Agriculture

e Municipal

e Habitat for native species




PROBLEM: Declines of living resources

Zooplankton
(native copepods)
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Discoveries from exploratory science

Primery Production (g C/ne-y)
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Zooplankton are food limited

Low Productivity Ecosystem

113 Estuanes

43% decline from 1975-1995
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Discovery from a W ! Il

simulation experiment o N Delta Cross

Channel Gate




Gate Closed

12 Sep 2001

LeSSOH 6: local manipulations affect regional transport







Discovery from time series and models
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Lesson 7:

regional variability propagates
into shallow habitats (fast)




Discovery from mapping
and models

Short Residence Time

Low Chlorophyll

Long Residence Time

] High Chlorophyll

7<5 days

Monsen et al. (2002)

Lesson 8:
Within-habitat variability is shaped
By tidal mixing and habitat geometry
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