
Flux results for Anduord Bay, Antarctica, 1992. (TOC
denotes total organic carbon; Si0 2 denotes biogenic
silica; IRD denotes ice-rafted debris; other denotes
terrigenous.)

230 m	137.0	910.2	152.3	1,740.5	2,940.0

397 m	239.8	1,316.5	225.6	3,719.8	5,501.7
441 m	289.3	1,940.8	288.3	6,087.1	8,605.5
aln milligrams per square meter per day.

The total sediment flux ranged from 2,940 to 8,605.5 mil-
ligrams per square meter (Mg/M2) per day (table). The total
organic carbon flux ranged from 137 to 289.3 Mg/M2 per day
(table); whereas the biogenic silica flux ranged from 910.2 to
1,940.8 Mg/M2 per day (table). All of the flux values increase
with increasing trap depth. This suggests that some near-bot-
tom resuspension is contributing to sedimentation within the
fjord basin. The total ice-rafted debris flux ranged from 152.3
to 288.3 Mg/M2 per year. The percentages of total organic car-
bon and biogenic silica both decrease with depth indicating
an increase in terrigenous sedimentation in association with
near bottom resuspension. Hence, resuspension near the sea
floor from adjacent basin walls appears to be as important as
surface production in controlling the sedimentation of fine-
grained material on the sea floor (Mammone 1992).

Reference
flux for the three traps (table) represents the highest rates for
sediment-trap experiments anywhere in Antarctica. This
observation confirms the high-resolution character of bottom
sedimentation within Andvord Bay.

Mammone, K.A. 1992. Modern particle flux and productivity in And-
vord Bay, Antarctica. (B.A. thesis, Hamilton College, Clinton, New
York.)
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B
ransfield Strait is a narrow marginal basin that separates
the South Shetland Islands from the northern end of the

Antarctic Peninsula (figure). Active rifting in Bransfield Strait
has created numerous geologically young (less than 500,000
years old) volcanoes located on the northern margin of the
strait and along a line approximately down the middle of a 2-
kilometer-deep graben that forms the deepest part of the
strait. The two volcanoes on the northern margin of the strait
(Melville Peak and Penguin Island) and two of the volcanoes
along the rift axis (Bridgeman and Deception islands) are
above the sea surface and have been studied in detail. (See
Smellie 1990 for a review.) Most of the volcanoes along the rift
axis are submerged, however, and before this cruise had been
dredged and studied at only one location (Keller and Fisk
1989; Fisk 1990).

Five dredges near 62.2 0S 57.4 0W (D292, D297, D300,
D309, and D310 in figure) were the only substantial samples
of volcanic rocks from the seamounts in Bransfield Strait
(Keller and Fisk 1989). These rocks were compositionally tran-
sitional between island-arc basalts and mid-ocean ridge
basalts and, thus, similar to some back-arc basin basalts (Fisk
1990; Keller and Fisk 1992, pp. 155-169). The only other sub-
marine basalts available from Bransfield Strait were small

fragments of fresh basalt inadvertantly recovered by piston
cores at 62.80S 59.5°W (Lawyer unpublished data) and 62.7°S
59.0°W (Anderson, DeMaster, and Nittrouer 1987). Partial
geochemical analysis of one of the piston-core samples
showed that it had less of an island-arc signature and was
more similar to mid-ocean ridge basalt than the dredge sam-
ples (Keller et al. 1992). This analysis showed that there was
along-rift compositional variation in the seamount basalts
and that a diversity of sources and processes existed along the
rift axis. It was clear that a thorough sampling of as many
seamounts as possible in Bransfield Strait was necessary to
determine the amount of variation that can occur in volcanic
activity in a young marginal basin. Bathymetric data, espe-
cially a recent map by Kiepeis and Law yer (Antarctic Journal,
in this issue), showed that there were at least a dozen
seamounts that could be volcanic and could be easily dredged
with a few days of ship time.

In February and March 1993, cruise 93-1 of the R/V
Nathaniel B. Palmer spent several days in Bransfield Strait,
including 2.5 days of dredging. We attempted 10 dredges on
eight bathymetric targets thought to be of recent volcanic ori-
gin (figure) and recovered fresh volcanic rocks in eight of
those dredges (table).
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Location map of targets dredged in February and March 1993 from the RN Nathaniel B. Palmer. Rectan-
gle in inset in block A shows area covered by block A. Block A shows location of Bransfield Strait in rela-
tion to the Antarctic Peninsula and South Shetland Islands. Generalized bathymetry is contoured in kilo-
meters. The dashed line is the approximate axis of rifting in Bransfield Strait. Melville Peak, Penguin
Island, Bridgeman Island, and Deception Island are all young volcanoes. The two rectangles in block A
outline the areas covered by blocks B and C. Block B is a bathymetric map of the area around Bridgeman
Island (BI) contoured at 100-meter intervals. Dredges D292, D297, D300, D309, and D310 were done in
1985 (Keller and Fisk 1989). Dredges D5, D6, D7, and D8 are part of this study. Block C is also a bathy-
metric map contoured at 100-meter intervals showing the locations of dredges Dl, D2, D3, D4, and D10.
Location C32 is a piston core that recovered fragments of fresh basalt (Anderson, DeMaster, and Nit-
trouer 1987). Blocks B and C are modified from a larger bathymetric map by Klepeis and Law yer (Antarc-
tic Journal, in this issue). (In all three blocks km denotes kilometers.)
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Fragments of basalt pillows and flows are
the most common forms of sample recov-
ered, followed by rubbly chunks of basalt.
Most samples have at least one glassy surface
and contain 20 to 40 percent vesicles. Phe-
nocrysts are rare but include small plagio-
clase, olivine, and clinopyroxene. All but one
of the dredges also contained rounded glacial
erratics that were obviously ice-rafted from
the South Shetland Islands and the Antarctic
Peninsula.

Dredges Dl, D2, and D8 contained higher
proportions of fresh-looking basalt, but signif-
icant fresh to only slightly palagonitized glass
could be found in every successful dredge
except numbers D4 and D7. Glass on basalts
in dredge D4 was moderately palagonitized
throughout, and basalt glass in dredge D7 was
almost completely altered to palagonite.

Dredge D8 contained an unusual 2-cen-
timeter-thick sheet of what appeared to be a
palagonitized basaltic hyaloclastite. One sur-
face had a light-green staining that oxidized
within several hours to whitish green. The
rest of the sample also oxidized within several
hours from a medium reddish brown to a yel-
lowish orange. Subsequent examination of
this sample suggests that it is a hydrothermal
crust. Complete chemical and mineralogical
analyses are planned for this sample.

Cruise NBP93-1 was supported by
National Science Foundation grant OPP 90-
19247 to L.A. Lawyer. R.A. Keller's participa-
tion in the cruise was supported by a grant
from Oregon State University to M.R. Fisk.

Dredge target descriptions and results

number
Station	7	'y	..
Dl	62036.3'	58047.9	NE trending

wall
D2 62026.3' 58024.3' Inner caldera

wall of large
seamount

D3	62028.2'	58028.8'	Foot of large
seamount

04	62 027.3'	58027.0'	Upper part of
large seamount

D5	61 054.5	56003.4	Large seamount
NE of Bridgeman

D6	62 004.2'	56035.1	Small
seamount just
E of Bridgeman

D7	62 009.0	57002.5'	Narrow,
steep-sided
seamount

D8	62 0 11.8	57004.7	Multipeaked
seamount

010	62 020.1	58007.5	Small
seamount
near King George
Island

Basalt + erratics

Basalt

Basalt + erratics

Basalt + erratics

Erratics

Basalt + erratics

Basalt + erratics

Basalt + erratics

Basalt + erratics
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