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Phytoplankton production is the dominant
enerqy source to the Delta’s pelagic food web’

Phytoplankton Zooplankton Threatened
(food for zooplankton) (food for small fish) fish

Delta smelt

Hungry, bummed _
out zooplankter Hungry, lonely fish

*Mueller-Solger et al. 2002, Sobczak et al. 2002



Bay-Delta Conservation Plan (BDCP):

“The restoration is expected to provide increased

production of periphyton, phytoplankton, zooplankton,
macroinvertebrates, insects, and small fish ...”

“Increased food productivity is expected in all
Restoration Opportunity Areas.”

- BDCP Administrative Dratft,
Ch. 5, 2/12
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Simple Mathematical Models

Major assumptions:

1. Intrinsic phytoplankton growth rate (u) is
purely light-limited (no nutrient effects)

2. Vertically well-mixed water column

BG = benthic grazing rate [m/d], H = water depth [m]




1) Is shallower always greener ?
Just consider GROWTH

MODEL
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1) Is shallower always greener ?

Just consider CLAM GRAZING
MODEL
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1) Is shallower always greener ?

Consider GROWTH + CLAM GRAZING (reality)

AlH)
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Putting growth and grazing together
“Effective” Growth Rate: Lo = WL — BG/H - Zoo

Growth wins
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Z00 = 0.2 1/d based on data from Central Delta (Lucas & Thompson , 2012)




Shallower

“Effective Growth Rate” Biomass
Heff = KL —BG/H - Zoo

Growth wins
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L Shalover

“Effective Growth Rate” Biom'ass
},l — BG/H - Zoo
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Shallower

Is shallower always
greener ?

Biomass

1. Shallower habitat can be more
green or less green, and
clams can control.

2. Shallower water has broader
range of possibilities---higher
uncertainty than deeper
habitat.

Net
Productivity

2 4
(Lucas & Thompson , 2012) Habitat Depth, H [m]
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Is model consistent with observations ?

OBSERVATION BASED* MODEL BASED
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Lucas & Thompson, 2012; *adapted from Lopez et al. 2006



2) Is SLOWER always greener ?
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Habitat depth = 3 m, June Delta conditions (Lucas & Thompson , 2012)
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Water column height = 3 m, June Delta conditions (Lucas & Thompson , 2012)




2) Is SLOWER always greener ?
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Is the full
range of
theoretical
behavior
relevant to

the Delta?

o

Phytoplankton Effective
Growth Rate, L (1/d)

(based on measurements ©
of benthic biomass,

turbidity & irradiance,
Spring-Summer 2001- o
2003) 9

Hefs Magnitude
0.0
1.0
2.0
3.0

(Lucas & Thompson , 2012)

growth = loss [ Hefr =0
loss-dominated [ Heff <0
growth-dominated . Hegr >0




Shallower, slower habitats come with the greatest uncertainty

Estimates of phytoplankton biomass and productivity must
simultaneously consider both growth and grazing (we cannot
decouple grazing from growth)

Management “knobs” need to be turned in the context of less
controllable factors (e.g. exotics)

> floodplains

> research on clam
-

Photo: Francis Parchaso
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