Living Resource Considerations for
Instantaneous Minimum Dissolved Oxygen
Criteria for Chesapeake Bay
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You don’t recover from death

Goals of Instantaneous Minimum Criteria
. acute mortality
. avoid averaging away real problems
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You don’t recover from death

(Please humor me) — hold your breath
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Short term exposure: (1) Wind/circulation-driven
intrusions of deep water into shallow water habitat

2 & 4 m dissolved oxygen near Calvert Cliffs
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ing hypoxia

(2) Diel-cycl

Short term exposure
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Diel-cycling hypoxia
Fish Kkills




All 3 sites meet criteria based on averages

12 0 , Choptank R. at Mulberry Pt.
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Diel-cycling hypoxia — repeated short term
exposure can also lead to effects associated with
chronic exposure to mild hypoxia

Perkinsus marinus (dermo)
infections in oysters
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Diel-cycling hypoxia increases

acquisition of P. marinus infections 0.8
in experimental oysters

Infection prevalence (mean + SE)
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Field experlment (2008-09)

Darryl Hodorp
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Prevalence

Increased disease

Prevalence & intensity| 1yrolds:  P=0.009
R2= 0.53
2-3 yr olds: ns

Intensity

P= 0.02

R2 = 0.44
= 0.014

R? = 0.51

initially-undiseased oysters

100
S0
80 R i g O
70
60
S0 —
40
30
20
10

v=-10312x+ 108.16
R:=(0.7515

prevalence (36)

& 2005
12009

2.0 3.0 4.0 5.0 6.0

mean daily [D0] when salinity >= 11ppt

7.0



Decreased growth
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Effects
New infections
Progression in 1 yr olds
Progression in older oysters

Growth
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Exposure time vs hypoxia severity —
Rainbow trout tested at 12-150C

>95% mortality

>95% survival
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Frequency of hypoxia near bottom in <2 m of water
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Lethal to most
(all?) CB finfish
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Problem — separating physics from anthropogenic effects

Winds & circulation cause
‘jubilees’; upwelled water
will be low in oxygen unless
deep-water criteria are
changed

Dissolved oxygen (mg per Liter)
Average - June to September

Bl < 0.2 (Poor)
W 0.2to1
1to 2
2to 3
Hitoh
Bl = 5 (Good)




Problem — separating physics from anthropogenic effects

Diel-cycling hypoxia is a natural phenomenon
exacerbated by anthropogenic nutrient loads
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Méngrove ponds: model system$Hc tut?ying
acidification, hypoxia and increasing water
temperatures

Denise Breitburg, Keryn Gedan & llka Feller
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Slopes & intercepts

Panama mangrove ponds . .
almost identical
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show fish kill
show diel cycle
Diff from chronic (oyster compensation)
But short frequent exposure can also cause chronic problems
oyster disease
Commonness of diel cycle
Diff between minima & avg
Problems
intrusions = physics
diel — how much is anthropogenic
intermediate length patterns too (tidal, etc)
Shallow water as a refuge we could loose






