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I Zooplankton 101
The drifters
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# . TheStory Began Here...

e Hypoxia (DO < 2mg/ L) correlated with
low copepod abundance
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5 Why?

Hypoxia Jellyfish Predation Fish Predation
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Presenter
Presentation Notes
Anchovy is the most abundance fish in the Chesapeake bay


Investigation
Field Sampling

- Cruises: May Aug/Jul Sep, 2010 & 2011 @
. Stations:

North (38° 31.32° N, 076° 24.48’ W)
South (37° 43.68’ N, 076° 12.0° W)

. Copepod carcasses: Niskin Bottles

. Copepod & Larval Anchovy: MOCNESS

. Juvenile Anchovy abundance: Mid-water Trawl
. Jellyfish abundance: Tucker Trawl

. Jellyfish gut contents: The Reeve net
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Hypoxia was in the bottom water in summer
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Not all hypoxia is the same

Routine oxygen consumption

X |ethal
® sub-lethal

e no effect

Respiration rates

Environmental Po2 (kPa)

At25C,DO=2mg/L=55KkPa , yet the P, of

4
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(Elliott, Pierson, & Roman, 2013; Thuesen, Rutherford, & Brommer, 2005; Thuesen et al., 2005)
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Not every animals starts to feel stressed at exactly the same dissolved oxygen at any temperature
Relationship between an organism’s respiration rate
and the environmental oxygen partial pressure If we see hypoxia at physiologist’s perspective of view, then hypoxia should not be a fixed value, it should depends on species and environmental temperature.�We call this threshold “Pcrit”�If the environmental oxygen partial pressure is less than Pcrit, then the metabolism of the animal will be suppressed due to lack of oxygen
Pcrit is higher in warmer environment and higher for fast swimming animals like tuna



Hypoxia could be underestimated
with a fixed standard
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Future hypoxia study may consider the different responses among species and temperature



ﬁGrouping samples according to PCA results

PCA of DeZoZ o0 Cruises & Stations
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PC1 explained 56% variance
PC2 explained 26% , together it explained 82% of variance


# - Less copepods under hypoxic conditions
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ess Bay Anchovy under hypoxic conditions
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More Jellyfish under hypoxic conditions
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I The dead do tell tales

e Copepod non-predatory mortality eiiott et al 2009)

M, (% d*) =% dead + carcass turn over time

(A) all dead all live

o Copepod predatory mortallty
Predator clearance rate (F, L ind* h?)
=Gut content + (Digestion time x Prey Abundance)

M,(% d*) = Ingestion x 24 xPredator = Prey x100%
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The importance of predatory effects

increased with temperature
80% - |
= Jellyfish

® Juvenile Anchovy
m |_arval Anchovy
= Non-predatory

(@)}

S

>
|

40% -

N

S

>
|

Copepod Mortality (% d1)




ﬁ “Competition between juvenile anchovy and jellyfish
increased under hypoxic conditions

Percent Similarity Index (PSI) = (1 — 0. sz|p,-k — pak|> X 100%
i=1
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Take Home Messages

» Copepod mortality was higher under hypoxic conditions
because of hypoxia and predation

e Future hypoxia study may consider the different responses
among species and temperature

» Potential prey competition increased between jellyfish
and juvenile anchovy under hypoxic conditions

sea walnut bloom in the Caspian Sea
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