
Conclusions 

- Initial data shows some spatial overlap between delta smelt and 

gelatinous zooplankton, however most jellies were observed 

outside delta smelt habitat, this should be investigated further 

due to the seasonality of some species of gelatinous zooplankton. 

- More than two times greater abundance observed for P. bachei. 

- Observed several species of offshore jellies not previously 

reported in the San Francisco Estuary, potentially due to strong 

upwelling. 
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Objectives 

- Determine the abundance and distribution of gelatinous zooplankton in 

the San Francisco Estuary 

- Determine if the gelatinous zooplankton are abundant in delta smelt 

habitat 

Rationale 

Gelatinous zooplankton and planktivorous fish larvae, like delta smelt, 

feed primarily on microscopic crustaceans called copepods.2,9 

Spatial and temporal overlap between gelatinous zooplankton and delta 

smelt could result in direct consumption of smelt and competition.2,9 

Delta smelt, a threatened species of fish 

endemic to the San Francisco Estuary, are 

found in salinities ranging from 0–10, and 

have been significantly declining in 

numbers.1,8 

Oblique plankton tows were taken with a 

300-µm net from the research vessel 

Questuary at nine sites. 

A light box was used to 

find jellies, which were 

then identified, 

photographed, and 

measured using a 

dissecting microscope 

equipped with a camera 

and Spot™ software. 

Acknowledgments and References 

1Bennett, W.A. 2005. Critical assessment of the Delta Smelt Population in the San Francisco Estuary, California. San Francisco Estuary and Watershed Science. 3. 
2Gewant G.S. and  Bollens S.M. 2005. Macrozooplankton and micronecton of the  lower San Francisco Estuary: Seasonal, interannual, and regional variation in relation to 

 environmental conditions. Estuaries. 28: 473–485. 
3Hand, C. 1954. Three Pacific species of "Lar" (including a new species), their hosts, medusae, and relationships (Coelenterata, Hydrozoa). Pacific Science, 8: 51–67. 
4Mills, C. E. and Rees, J. T. 2007. Key to the hydromedusae. In: J. T. Carlton (ed) The Light and Smith Manual: Intertidal Invertebrates from Central California to Oregon. Fourth 

 Edition. University of California Press, Berkely, CA, USA, pp. 137–150. 
5Mills C.E. and Sommer F. 1995. Invertebrate introductions in marine habitats: two species of hydromedusae (Cnidaria) native to the Black Sea, Maeotias inexspectata and 

 Blackfordia virginica, invade San Francisco Bay. Marine Biology. 122: 279–288. 

6Rees J.T., and Kitting C.L. 2002. Survey of Gelatinous Zooplankton (“Jellyfish”) in the San Francisco Estuary: Initial Field Survey, Annotated Species Checklist, and Field Key. 

 Interagency Ecological Program for the San Francisco Estuary, Technical Report 70, 37. 
7Sassaman, C. and Rees, J. T. 1978. Life cycle of Corymorpha (=Euphysora) bigelowi (Maas, 1905) and its significance in systematics of Corymorphid hydromedusae. Biology 

 Bulletin, 154: 485–496. 
8Sommer T., et al. 2007. The Collapse of Pelagic Fishes in the Upper San Francisco Estuary. Fisheries. 32: 270–277. 
9Wintzer A.P., et al. 2010. Trophic Ecology of Two Non-native Hydrozoan Medusae  in the Upper  San Francisco Estuary. Marine and Freshwater Research 62: 952-961. 

This research was supported by the Interagency Ecological Program through the U.S. Department of the Interior. We thank Jessica Donald for her help with identification and work 

on the cruises. We thank the crew of the Research Vessel Questuary: David Bell and David Morgan, and those who assisted in sample collection: Julien Moderan, Jorge Ruiz, Steven 

Westbrook, Aaron Johnson, Sean Rohtla, Bobby Vogt, Carrie Craig, Karen Kayfetz, Chris Raleigh; and Anne Slaughter and Toni Ignoffo for help with logistics and administration.  

Abundance and Distribution of Gelatinous Zooplankton in the  

San Francisco Estuary 
Amalia Borson1, Lindsay Sullivan2, Wim Kimmerer2 

1Graduate College of Education, San Francisco State University, 1600 Holloway Ave., San Francisco, Ca. USA, 94132, 707 367 5997, amaliaborson@hotmail.com 
2Romberg Tiburon Center for Environmental Studies, San Francisco State University, 3152 Paradise Dr., Tiburon Ca. USA, 92920 

SAN PABLO 

      BAY 

RIO VISTA 

ANTIOCH 

STOCKTON 

BENICIA 

SACRAMENTO 

RICHMOND 

DETAIL AREA 

0 2 4 6 miles 2 

N 

Sampling Stations 

2 

3 

4 

5 
6 

7 
8 

9 

1 

Delta 

smelt 

habitat 

 1  

2 
Temperature, 

salinity, light 

intensity, and 

depth were 

measured with a 

CTD sensor at 

each station. 

3 

4 

Jellies were stained 

with rose bengal to 

make identification 

easier. 

Before  After  

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1 2 3 4 5 6 7 8 9

A
b

u
n

d
a
n

ce
 (

N
o
. 
m

-3
) 

Station Number 

June 20, 2012 

Photo by B. Moose Peterson, USFWS 

Prominent Species 

Pleurobrachia bachei 

Blackfordia virginica 

Delta smelt 

1.0 cm 

Maeotias 

marginata 

Blackfordia 

virginica 

Polyorchis 

penicillatus 

Hydromedusa 

 

Non-native 

Salinity range: 

 1–165 

Pleurobrachia 

bachei 

Methods 

 Abundance and Distribution 

Hydromedusa 

 

Native 

Salinity range: 

 ≥206 

Ctenophore 

 (=comb jelly) 

Native 

Salinity range: 

 >236 

Hydromedusa 

 

Non-native 

Salinity range: 

 6.5–166 

 

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

1 2 3 4 5 6 7 8 9

A
b

u
n

d
a
n

ce
 (

N
o
. 
m

-3
) 

Station Number 

November 15/17, 2011 

Delta smelt habitat 

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

1 2 3 4 5 6 7 8 9A
b

u
n

d
a

n
ce

 (
N

o
. 
m

-3
) 

Station Number 

December 14, 2011 
Pleurobrachia bachei 

Blackfordia virginica Offshore Jelly  

(previously reported in 

Monterey Bay) 

Pleurobrachia bachei 

Blackfordia virginica 

Maeotias marginata 

Unidentified 

Euphysora bigelowi7  

0

1

2

3

4

5

6

7

8

9

1 2 3 4 5 6 7 8 9

A
b

u
n

d
a
n

ce
 (

N
o
. 
m

-3
) 

Station Number 

January 10, 2012 

Offshore Jellies in Bay 

Pleurobrachia bachei 

Polyorchis penicillatus 

Proboscidactyla sp.3 

Family Pandeidae4 

Unidentified  

Polyorchis penicillatus 

Offshore Jellies (previously 

reported in Monterey Bay and 

Bodega Harbor) 


