
Terebellid polychaetes are known to abandon their tubes
Fauchald and Jumars 1979) and the abundance of N. antarcticus
figure 2c) indicates that the Leaena sp. tubes became a common
iabitat for these tanaids. However, there is no clear indication of
he time interval between polychaete-tube abandonment and re-
)Ccupatlofl. The trend of higher N.antarcticus abundances in the
maller tubes (figure 2c), although not significant, may reflect a
:ompetitive interaction with the Leaena sp. for the tube habitat.
Mtematively, the larger tubes may be less optimal habitats for the
anaid crustaceans.

This study provides a preliminary description of the interac-
ions between epizooic species from three invertebrate phyla
that co-occur on the same live animal habitat in an antarctic
rtearshore marine environment. Temporal variations within
these epizooic assemblages are being analyzed in relation to
the continuous growth of their substrates (Berkman 1992).
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Spatial variability in dimethyl sulfide
concentrations in the Ross Sea,
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Knoxville, Tennessee 37996

Dimethyl sulfide (DMS) is a volatile biogenic gas that is
involved in regulating the Earth's radiative balance and hence
climate (Charison et al. 1987). It has been suggested that up to 10
percent of the total global flux of DMS to the atmosphere may
emanate from antarctic waters (Gibson et al. 1990). During a
nu1tidisciplinary study in the Ross Sea (February 1992), we
neasured oceanic DMS concentrations along three transects. Gas
chromatographic separation and flame photometric detection

following cryogenic trapping was performed in a system similar
o one described by Cutter and Krahforst (1988). We report here

e DMS and chlorophylla (chl-a) concentrations from four rep-
esentative stations along the three transects in the Ross Sea. The
tation locations were: 76' 323 S 167'23' E (Station 1); 75' 00'S
73' 20'W (Station 2); 72' 27S172' 28'E (Station 3); 72'29'S 179' 49'
(Station 4).
The DMS concentration at each of the four stations was unique
that each station had a significantly different (P less than 0.05)

integral average concentration than the other stations. The sta-
tions on the southernmost transect (along 76' 5) revealed the

highest DMS concentrations. For instance, Station 1 had an inte-
gral average DMS concentration of 34.4 nanomolar in the upper
150 meters (figure 1). The profile of chl-a biomass was similar to
the DMS profile at this station (figure 1) and the DMS chl-a
integral average (by weight) was the highest (4.22) of the four
stations studied. In contrast, the northernmost stations (along 72'
S) had significantly lower DMS concentrations than the stations
along the southern transect. For example, the integral average
DMS concentration at stations 3 and 4 were 2.21 nanomolar and
0.27 nanomolar, respectively (figure 2). The western end of the
northern transect (Station 3) had a significantly higher (P less than
0.05) integral average chl-a concentrations (1.13 micrograms per
liter) than the eastern end of the N-transect (Station 4) (0.17
micrograms per liter). The DMS chl-a integral averages at Station
3(0.135 microgram per liter) and Station 4(0.096 micrograms per
liter) were similar but significantly lower (P less than 0.05) than
the ratio measured for either Station 1 (4.22 micrograms per liter)
or Station 2(2.43 micrograms per liter). We measured an integral
average DMS:chl-a ratio of 2.43 micrograms per liter along the
middle transect (Station 2).

Although phytoplankton production of dimethylsulfoniopro-
pionate (DSMP) is the biological precursor of DMS, there does not
appear to be any simple relationship between phytoplankton
biomass (chi-a) and DMS production (Andreae and Raemdonck
1983; Barnard et al. 1984; Holligan et al. 1987). The probable
reason no significant correlation has been found between these
two parameters is that various phytoplankton species produce
significantly different amounts of DMSP depending on their
taxonomic classification (Keller et al. 1989). Prymnesiophytes
have one of the highest DMSP production rates per unit cell
volume (Keller et al. 1989). For instance, a bloom of Phaeocystis
pouchetii in antarctic coastal waters (Davis Station) was reported
with an associated maximum DMS concentration of 290 nanomolar
(Gibson et al. 1989). In addition, they observed a significant
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Figure 1. Dimethyl sulfide and chlorophyll a concentrations in the	Figure 2. Dimethyl sulfide and chlorophyll a concentrations on the
Ross Sea, Antarctica, at Station 1 (top, 76 32.5' S 16T23' E) and	Ross Sea, Antarctica, at Station 3 (top, 7227' S 17228' E) and Sta-
Station 2 (bottom, 75°00' S 1732O' W).	 tion 4 (bottom, 72 29' S 179 49' E).

correlation between the DMS concentration and Phaeostis cell	involve DMSP/DMS production and microbial DMS consump-
numbers.	 tion. Although it appears that DMSP production rates are related to

The DMS oceanic concentration is dependent on both physical	specific phytoplankton classes, DMS production rates are appar-!
and biological factors. Important physical factors controlling oce-	ently associated with grazing processes (Dacey and Wakeham
anic DMS concentrations include advective-diffusive processes	1986). Microbial consumption of DMS is also an important factorl
and the sea-to-air gas-transfer velocity. The main biological factors	controlling the oceanic DMS concentration (Kiene and Bates 199O).
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We are currently analyzing the phytoplankton species compo-
sition (by both high-performance liquid chromotography pig-
ment analysis and microscopy) to determine whether floristic
changes in phytoplankton species composition is responsible for
the observed spatial variability in oceanic DMS concentrations or
if other biological/ physical factors are important.

This research was supported by National Science Foundation
grant DPP 88-17070.
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Summary of WinCruise IV to the
Antarctic Peninsula during

September 1991

LANGDON B. QUETIN, ROBIN M. Ross, THOMAS K. FRAZER, AND
THOMAS MOYLAN

Marine Science Institute
University of California, Santa Barbara

Santa Barbara, California 93106

Observations that antarctic krill are concentrated in areas of
strong, seasonal changes in pack ice extent have led many
investigators to postulate a coupling between annual pack ice
and krill populations that is due to associated food sources
(Laws 1985; Quetin and Ross 1991). Sea ice provides a habitat in
which plants and animals can live and grow, and melting sea ice
inthe spring promotes stability in the water column, favoring ice
algal blooms. Larval krill observations on the underside of sea
ice during winter and spring have led many investigators to
hypothesize that ice biota are an important nutritional source for
larval krill during winter, yet quantification of the role of ice
biota in the winter survival of larval krill is still lacking. Differ-
ences in physiological condition of larval krill resulting in win-
ters of very difficult ice cover suggest that sea ice biota may be
critical to winter survival of larval krill (Ross and Quetin 1991).
We also know that food levels in the water column are low for the
6 months of low light and that larval krill cannot tolerate com-
plete starvation (Elias 1990). The primary objective of WinCruise
IV was to compare the physiology and abundance of larval krill
collected from open water and from beneath sea ice to quantify
the role of ice biota and recruitment of larval krill.

The R/V Polar Duke sailed from Punta Arenas, Chile with
eight scientists, including six SCUBA divers, from the Marine
Science Institute, University of California at Santa Barbara. The
cruise dates were from 2 September to 6 October 1991. Stations
were sampled from 13 September to 29 September along a trans-

ect line perpendicular to the pack ice edge northwest of Adel-
aide Island and proceeding from open water to a point as deep
in the pack ice as possible (figure 1). Twenty-two stations were
occupied, and four stations revisited toward the end of the
cruise (see table).

Antarctic krill were sampled by three techniques: Krill were
sampled quantitatively with a 2-meter square trawl towed ob-
liquely to 300 meters in both open water and light pack ice, and
with a 60-centimeter diameter Bongo net towed vertically to 300-
meters in heavy pack ice. Divers estimated krill abundance along
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Figure 1. Cruise stations (numbered) of WinCruise IV. Shaded
area Is the extent of the 9/10 to 10/10 pack ice both estimated
visually during the early part of the cruise and detected by
TeraScan imagery (downloaded by Mike Butler at Palmer Station
at 1017 on 12 September 1991). Long dash marks are 100-fathom
contours; short dash marks are 1000-fathom contours (taken
from chart no. 3200, Falkland islands to Graham Land, British
Hydrographic Office).
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