
FUTURE W ORK  AND INTERESTING  Q UESTIONS

! W e hope to link abundance and distribution data to otherbiological and environmental data 
(e.g. current patterns, temperature/upwelling, and chlorophyll, zooplankton, and fish distributions).  In 
particular, distributions in August 2000 and 2002 were markedly different.  Is there a corresponding 
change in the physical oceanography that could explain the change, particularly the shift from 
aggregation of Aurelia labiataand Aequoreasp. around Cape Blanco in August 2000 to more 
widespread distributions in August 2002?

! All populations appear more widespread latitudinally in June than August (probably reflecting 
widespread distribution of thebenthicpolyp stage and subsequent seasonal release ofephyrae).  By 
August, theChrysaora fuscescenspopulation is most dense at the northern end of the sampling grid, 
while AurelialabiataandPhacellophora camtschaticaare farther south.  W hat differences in 
behavior or vertical distribution cause this separation?

! W e will continue to assess prey selection and feeding rates for the threescyphomedusan
species.  Calculations of density ofmedusaemust be refined to reflect the trawl mesh size, and 
experiments to determine digestion times of prey must be completed.  The goal is to determine the 
impact on zooplankton populations, particularlyeuphausiideggs andnauplii,calanoidcopepods, and 
fish eggs.

References
Costello JH, Colin SP (2002) Prey resource use by coexistent hydromedsae from Friday Harbor, W ashington. Limnology and 

Oceanography47: 934-942.
Purcell JE (in press) Predation on zooplankton by large jellyfish (Aurelia, Cyanea, Aequorea) in Prince W illiam Sound, Alaska 

USA. M arine Ecology Progress Series.
Purcell JE, Sturdevant M V (2001) Prey selection and dietary overlap among zooplanktivorous jellyfish and juvenile fishes in

Prince W illiam Sound, Alaska. M arine Ecology ProgressSeries210: 67-83.
ShenkerJM  (1984) Scyphomedusae in surface waters near the Oregon coast, M ay-August 1981. Estuarine, Coastal and Shelf 

Science19: 619-632.
Strand SW ,HamnerW M  (1988) Predatory behavior ofPhacellophora camtschaticaand size selective predation upon Aurelia 

aurita(Scyphozoa:Cnidaria) inSaanichInlet,  British Columbia. M arine Biology99: 409-414.

Acknowledgements
Thanks to Suzan Pool for making the data available in Access andto Bill Peterson for providing zooplankton counts for NH-5. 
The photo for Figure 7 was provided by Jaim e Gómez-Gutiérrez.  Thanks to the captains and crew (and scientific parties) of the 
FV Sea Eagle, FV Frosti, RV Elakha, and RV New Horizon.  C.L.S. is supported through a NRC ResearchAssociateship.

G LO BEC: Abundance, Distribution, and Feeding Ecology of Large M edusaein 

the California Current Upwelling System
Cynthia L.Suchmanand Richard D. Brodeur

Northwest Fisheries Science Center, NOAA/NM FS, Newport, OR (cynthia.suchman@ noaa.gov)

APPROACH
Abundance and distribution data were obtained during trawls deployed from  chartered fishing 
vessels (FV Sea Eagle, FV Frosti) during four cruises (June and August 2000 and June and August 2002). 
The Nordic 264 rope trawl fished surface waters (to ~18 m  depth).  Trawl stations form ed onshore-offshore 
transects (E-W ) bounded to the North and South by Newport, OR and Crescent City, CA.  Volum e sam pled 
was approxim ated from  ship position during deploym ent (start) and retrieval (end) of each trawl (distance, 
corrected for the curvature of the Earth) m ultiplied by the openarea of the net (540 m 2).  

Largem edusaecaught in each trawl were identified to species, counted, weighed, and m easured (Fig 1).  
W hen trawls captured a large num ber ofm edusae, only the bell diam eters of 30 random ly chosen individuals 
were m easured. In the case of extrem ely large catches (Fig 2), only asubsam pleof the catch was weighed 
and counted and total counts were derived from  total weight data. 

During each cruise of 2002, trawls were deployed on the sam e station over 24+ hours to assess whether 
organism s vertically m igrate past 18 m , the depth fished by the trawl.

M edusaewere collected for diet analysisduring cruises on the RV Elakha(23 July 2002) and RV New 
Horizon (31 July-19 August 2002).  Individualm edusaewere collected from  surface waters using a long-
handled dip net, and im m ediately transferred to sam ple jars (1 m edusa per jar) and preserved in 5% form alin. 
In the laboratory,m edusanoral arm s and gastric cavities were dissected to count and identify all prey 
ingested.  Vertical hauls of a 202um -m esh ½-m eter net were perform ed at each station wherem edusaewere 
sam pled.  Thezoplanktonprey field was assessed by counting replicate 1-m lsubsam plesof each tow. 

RATIO NALE
Here we present prelim inary data describing the distribution andabundance of threescyphom edusae

(Chrysaora fuscescens, Aurelialabiata, andPhacellophoracamtschatica) and one hydrom edusa (Aequorea

sp.) in the California Current between Newport OR and Crescent City CA.  Although m any gelatinous 
zooplanktontaxaare conspicuous in the ecosystem , very little quantitative datahave been presented to 

estim ate how m any are present and what their im pact — both in term s of predation and com petition — m ay 

be.  This study focuses on largem edusaebecause they can be quantified from  trawls designed to catch 
juvenile salm on as part of the GLOBEC NEP program . Although a single previous study in 1981 did quantify 

largem edusaein the region using purse seine transects (Shenker1984), it has not been repeated since.  

Alm ost no data have been published on the diet of thescyphom edusaefound in the California Current, and 

thus this study also will ultim ately provide new inform ation on prey selection and predation potential. 

Figure 1. A large haul 
of m edusae com ing
aboard the FV Frosti

Figure 2. Preparing to m easure the bell
diam eter of Phacellophora cam tschatica
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RESULTS: Abundance and Distribution
Figure 4 and Table 1 sum m arize the data for the four large 
m edusa species collected during four cruises.  Distribution, 
defined as proportion of trawls catching m edusae, varied 
m arkedly between the two study years, with wider distribution 
during 2002 for all species. C. fuscescensand Aequoreasp. were 
m ost abundant and m ost widely distributed over the study area 
relative to the other two species. Abundance of m edusaewas 
higher later in the season (August).

Figure 5 presents the data for each species and each cruise. All
are found on the shelf or near the shelf break; the upwelling front 
is probably an im portant m echanism  keeping these plankton 
close to shore. In general, m ore widespread distribution in Juneis 
followed by focused distribution in August, with different 
patterns seen in August between species and between years. For 
exam ple, by August, C. fuscescensis found farther north than A. 
labiataand P. camtschatica. Population separation m ay be a 
result of  preference for different depth strata.  In 2000 all species 
except C. fuscescensseem  to have population m axim a centered 
around Cape Blanco. In 2002, populations are m ore dispersed. 

Table 1.                Sum m ary:  Ranks by M edusa Species and Ranks by Cruise Date
M ost W idely Distributed 1. Aequoreasp 1. August 2002

2. C. fuscescens 2. June 2002
3. A. labiata 3. June 2000
4. P. camtschatica 4. August 2000

M ost Abundant 1. C. fuscescens 1. August 2000
2. Aequoreasp. 2. August 2002
3. A. labiata 3. June 2002
4. P. camtschatica 4. June 2000
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Figure 4A. Distribution: Proportion 
of Trawls Catching M edusae

Figure 4B. Abundance: 
Number of M edusae Caught

Table 2. Feeding habits of  m edusaeof interest.
Species Dom inant Prey     Reference
C.fuscescens euphausiideggs, euphausiid nauplii,calanoidcopepods this study
Aurelia labiata copepods, cladocerans, bivalve veligers Purcell in press, Purcell and Sturdevant2001
Aequoreasp. gelatinous zooplankton (larvaceans, hydromedusae), invert. eggs e.g. Costello and Colin 2002, Purcell in press
P. camtschatica gelatinous zooplankton (medusae, ctenophores) Strand and Hamner 1988

RESULTS: Feeding by Chrysaora fuscescens
M inim al inform ation is available on the diet, predatory 
im pact, and prey selection of these m edusae, in particular C. 
fuscescens(the m ost abundant m edusa in the California 
Current ecosystem ) (Table 2).  Prelim inary analysis from  
NH-5 shows that euphausiideggs can dom inate the diet of C.  
fuscescens(Fig 6A, 7) disproportionate to this prey type’s 
occurrence in the plankton (Fig 6B).  Prey selection analyses 
run if euphausiid eggs are rem oved show relatively stronger 
preference for calanoid copepods, euphausiid nauplii, and 
fish eggs — com pared to negative selection for Oithonasp. 
copepods (Fig 6C, D).  Initial gastric analysis from  another 
station, 4A-1, reveal a strikingly sim ilar pattern —
dom inance of euphausiid eggs in the diet, with calanoid 
copepods and euphausiid nauplii the second and third largest 
com ponents (Fig 6E). C. fuscescenscollected from  4A-1 ate 
a wider variety of prey types than those from  NH-5, 
however, including polychaetes, cladocerans, cum aceans, 
harpacticoid copepods, ctenophores, and larvaceans (Fig 6F).  
Future com parison with zooplankton counts from  vertical 
hauls will determ ine which of these prey are preferentially 
ingested by the m edusae.

eu
ph

au
sii

d 
eg

gs

eu
ph

au
sii

d 
na

up
lii

ca
la
no

id
 c
op

ep
od

s
O
ith

on
a 
sp

p.

ch
ae

to
gn

at
hs

fis
h 
eg

gs

Pr
op
or
ti
on
 I
ng
es
te
d

0.0

0.2

0.4

0.6

0.8

1.0

eu
ph

au
sii

d 
eg

gs

eu
ph

au
sii

d 
na

up
lii

ca
la
no

id
 c
op

ep
od

s
O
ith

on
a 
sp

p.

ch
ae

to
gn

at
hs

fis
h 
eg

gs

0.0

0.2

0.4

0.6

0.8

1.0

eu
ph

au
sii

d 
na

up
lii

ca
la
no

id
 c
op

ep
od

s
O
ith

on
a 
sp

p.

ch
ae

to
gn

at
hs

fis
h 
eg

gs

P
ro
po
rt
io
n 
In
ge
st
ed

0.0

0.2

0.4

0.6

0.8

eu
ph

au
sii

d 
na

up
lii

ca
la
no

id
 c
op

ep
od

s
O
ith

on
a 
sp

p.

ch
ae

to
gn

at
hs

fis
h 
eg

gs

0.0

0.2

0.4

0.6

0.8

eu
ph

au
sii

d 
eg

gs

eu
ph

au
sii

d 
na

up
li

ca
la
no

id
 co

pe
po

ds

Oi
th
on

a s
pp

.

ch
ae

to
gn

ath
s

fis
h 
eg

gs
ot
he

rs

P
ro
po
rt
io
n 
In
ge
st
ed

0.0

0.1

0.2

0.6

0.8

eu
ph

au
sii

d 
na

up
lii

ca
la
no

id
 co

pe
po

ds

Oi
th
on

a s
pp

.

ch
ae

to
gn

ath
s

fis
h 
eg

gs

po
ly
ch

ae
te
s

cla
do

ce
ra
ns

cu
m
ac

ea
ns

ha
rp
ac

tic
oi
ds

ct
en

op
ho

re
s

la
rv
ac

ea
ns

0.00

0.05

0.10

0.15

0.20

0.25

0.30

positive (select for)
negative (select against)

χ2 test (p<0.01)Diet
5 predators
14, 742 prey

Environm ent
n=314
density=1600 m-3

Diet (no eggs)
5 predators
598 prey

Environm ent
n=256

Diet 
5 predators
2425 prey

Diet (no eggs)
5 predators
802 prey

A.

D.

B.

C.

Figure 6 A-D.C.fuscescensDiet vs. Environment
at NH-5 (44° 38.9'N, 124° 10.7' W ),  23 July 2002

Figure 6 E-F.Diversity of Prey at 4A-1 
(43° 51.9' N, 124° 13.0'W ) 12 August 2002
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Figure 7.
Euphausiid eggs
(~400 µm )

  0
0:
00

  0
4:
00

  0
8:
00

  1
2:
00

  1
6:
00

  2
0:
00

  0
0:
00

  0
4:
00

  0
8:
00

  1
2:
00

  1
6:
00

  2
0:
00

  0
0:
00

D
en
si
ty
 (
pe
r 
10

6 
m
3 )

0

5

10

15

20

25

* * **

* No Aequorea collected in tows (1321, 1725, 2235, 0221)

0

10

20

30

40

50

  0
:0
0

  2
:0
0

  4
:0
0

  6
:0
0

  8
:0
0

  1
0:
00

  1
2:
00

  1
4:
00

  1
6:
00

  1
8:
00

  2
0:
00

  2
2:
00

  0
:0
0

D
en
si
ty
 (
pe
r 
10

6
 m

3
)

0

20

40

60

80

100

120

Figure 3. Diel Studies, 2002
A). C. fuscescens, NH-5, June

B). Aequoreasp, NH-5, June C). Aequoreasp, HH-2, August

RESULTS: DielStudy (Fig 3)
Dielstudies were perform ed by repeating trawls at 
a single station to assess changes in num ber of 
organism s caught. Differences in num bers of 
m edusae could be due to vertical m igration or 
horizontal patchiness.  In June, catches of C. 
fuscescensshowed variability not correlated to 
changes in sunlight.  However, in both June and 
August studies, Aequoreasp. were m ore abundant 
in the upper 18 m  of the water colum n during day 
than night hours.  It is probable that this species 
m igrates to surface waters during the day, which 
m ay influence its distribution in the California 
Current ecosystem .

Figure 5.M atrixof
m edusa catch data


