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GREAT SALT LAKE (GSL) ECOSYSTEM PROJECTGREAT SALT LAKE (GSL) ECOSYSTEM PROJECT

•• Initial purpose to address whether commercialInitial purpose to address whether commercial
harvesting of brine shrimp cysts is sustainable orharvesting of brine shrimp cysts is sustainable or
negatively impacts avian food resources.negatively impacts avian food resources.

•• Additionally to address other stresses on the GSLAdditionally to address other stresses on the GSL
ecosystem.ecosystem.

•• Combination of field and laboratory studies.Combination of field and laboratory studies.

•• Collaborative effort of state and federal agenciesCollaborative effort of state and federal agencies
and universities.and universities.



THE TIME SERIES FROM GSL ECOSYSTEM PROJECTTHE TIME SERIES FROM GSL ECOSYSTEM PROJECT
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ANNUAL PATTERNANNUAL PATTERN
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2004-2005 Shrimp Demographics
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2004-2005 Cyst Estimates
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SHRIMP AND FOOD RESOURCESSHRIMP AND FOOD RESOURCES
(part I: between years)(part I: between years)
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rr22 = 0.73, N = 12= 0.73, N = 12
p< 0.0001p< 0.0001

Annual shrimp abundance increasesAnnual shrimp abundance increases
with phytoplankton productionwith phytoplankton production



JanFeb
Mar

Apr
May Jun Jul

Aug
Sep OctNov

Dec

MONTH

0.0

0.2

0.4

0.6

0.8

1.0

P
E

R
C

E
N

T  
A

B
U

N
D

A
N

C
E

Jan
Feb

Mar
Apr

May Jun Jul
Aug

Sep OctNov
Dec

MONTH

0

100

200

300

A
D

U
LT

S
 ( #

/l)
SH

R
IM

P 
(#

/l)
,

SH
R

IM
P 

(#
/l)

,
C

H
LO

R
O

PH
YL

L 
(

C
H

LO
R

O
PH

YL
L 

( μμ
g/
l)

g/
l)

BarrenBarren

w/eggw/egg w/cystw/cyst

SHRIMP AND FOOD RESOURCESSHRIMP AND FOOD RESOURCES
(part II: within year)(part II: within year)

Within yearWithin year——
Shrimp decrease Shrimp decrease ChlChlAA (F = 16.90;(F = 16.90;

dfdf = 1,69; p < 0.0001)= 1,69; p < 0.0001)
Year (F = 2.63; Year (F = 2.63; dfdf = 10,69;= 10,69;

p < 0.009)p < 0.009)

Cyst production dominates afterCyst production dominates after
food deprivation in labfood deprivation in lab

(p < 0.03, (p < 0.03, dfdf = 2, 540), and= 2, 540), and
at low/high temperaturesat low/high temperatures
(p< 0.0001, (p< 0.0001, dfdf = 3, 540).= 3, 540).
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Lake Characteristics



Average South Arm Salinity from 2000 to Present
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Deep Brine LayerDeep Brine Layer



Shrimp/Cyst Densities vs. Depth at Site DWR III on 8/20/03
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Bays and Inflows
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Freshwater Lenses and Ice
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