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Although vagrants are infrequent south of the
Antarctic Convergence, a number of species—
especially herons, waterfowl, and NorthernHemisphere migratory shorebirds - have been
recorded (Watson 1975). The senior author collected a male red phalarope (Phalaro pus
fulicarius) on the shore of a small freshwater
pond on Humble Island, one of the small islands
in the vicinity of Palmer Station, Anvers Island
(64 046'S. 64 003'W.) on 12 January 1970. It was
not surprising to find a vagrant phalarope in
Antarctica. This pelagic shorebird that breeds
north of 60°N. is able to swim and regularly occurs as a migrant at sea south to the latitude of
central Chile, Patagonia, and the Falkland
Islands (Islas Malvinas). It was noteworthy,
however, that the bird was in alternate
(breeding) plumage and had enlarged gonads in
January when it should have been in dull basic
(eclipse, or winter) plumage.
The red phalarope normally begins molting its
chestnut alternate plumage on the breeding
grounds in late summer. The molt of the head
and body into gray and white basic plumage is
completed on the wintering grounds, and the
wings and tail are also molted mostly in
November. A prealternate molt of the body and
the tail (but not the wings) takes place on the
wintering grounds in March to May and birds arrive again on the breeding grounds in June in
chestnut alternate plumage.
The Humble Island bird had apparently failed
to molt in the fall. The specimen (USNM 526211)
is in worn and faded chestnut body plumage with
scattered white feathers on the breast (a
characteristic of breeding male phalaropes that
are less brightly colored than their mates and
assume most reproductive responsibilities). There
is a little body molt on the rump, but wings and
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tail are worn and had not been molted recently.
The testes were enlarged (left 7.5 x 5 millimeters,
right 7.5 x 7 millimeters) and the bill was bright
yellow with a little black at the tip. The failure to
assume basic plumage, the retention of bright
bill color, and the enlarged gonads in January indicate a physiological malfunction that also may
have disoriented the bird and have led to its appearance far south of its normal winter range.
The only other record of a phalarope in Antarctica was a Wilson's phalarope (Stegano pus
tricolor), a less pelagic species, at Fossil Bluff,
Alexander Island, on 13 October 1968 (Conroy
1971).
Dr. Risebrough's field work in Antarctica was
supported by National Science Foundation grant
GA-14202.
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International Weddell Sea
Oceanographic Expedition, 1975:
tritium measurements
ROBERT L. MICHEL

Department of Chemistry
University of California, San Diego
San Diego, California 92093

In early 1975, 61 water samples were collected
from aboard USCGC Glacier for tritium analysis at
the La Jolla (California) Tritium Laboratory.
These samples were collected in conjunction with
the 1975 International Weddell Sea Oceanographic Expedition. Most sampling was in the
Weddell Sea and concentrated on studying the
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Tritium distribution in the Wedell Sea.
Depth
(meters)

Tritium
Units
(± 10)

Temperature
(°C)

Salinity
(per mule)

STATION 8: 61 0 59.9'S. 49°20.4'W., 6 February 1975
33.519
-.033
1.03 ± 0.10
5
34.478
-1.734
0.80 ± 0.09
96
34.642
-.716
0.75 ± 0.04
3,255
STATION 13: 63 023.3'S. 43 0 34.0'W., 9 February 1975
5
0.89 ± 0.05
-.895
32.755
80
0.61 ±0.05
-1.768
34.438
185
0.48 ± 0.04
-.711
34.562
576
0
± 0.04
.410
34.676
3,740
0.94 ± 0.05
-.652
34.636
STATION 14: 63°45.7'S. 43°08.1'W., 10 February 1975
4,115
0.24 ± 0.04
34.642
-.567
STATION 16: 64 045.7'S. 42 037.8'W., 11 February 1975
5
078 ± 0.08
-.578
33.804
40
0.82 ±0.08
-.690
33.870
84
0.60 ± 0.04
-1.763
34.504
130
-1.453
34.529
0.59 ± 0.04
160
0.41 ± 0.04
34.650
.000
4,579
0.15 ± 0.04
-.560
34.653
STATION 17: 64 048.O'S. 42°30.9'W., 11 February 1975
34.650
4,458
0.11 ± 0.05
-.524
STATION 19: 65 0 36.2'S. 41 054.1'W., 12 February 1975
4,388
0.21 ± 0.05
-.392
34.654
STATION 20: 65°55.6'S. 41°34.2'W., 13 February 1975
4,280
0.25 ± 0.04
-.406
34.647
STATION 21: 66 027.O'S. 40°57.1'W., 13 February 1975
4,465
0
± 0.21
-.417
34.652
STATION 22: 66°51.4'S. 40°46.2'W., 14 February 1975
-.376
0.62 ± 0.09
5
33.820
-.525
33.822
20
0.60 ± 0.09
85
0.35 ± 0.05
-.928
34.566
137
34.645
0.12 ± 0.05
-.005
4,445
-.410
34.645
0.01 ± 0.05
STATION 23: 67°14.5'S. 40°27.1'W., 14 February 1975
4,397
0.21 ± 0.05
-.393
34.648
STATION 24: 67°38.2'S. 39 059.0'W., 14 February 1975
0
0.98 ± 0.25
-.091
33.854
64
0.74 ± 0.24
-1.619
34.508

formation of bottom water. Some samples were
also collected in the Erebus and Terror Gulf.
Water samples were collected from Nansen
bottles, and were drawn into glass bottles which
then were sealed. All bottles had been flushed
with argon. Since 2-liter samples were desired,
most samples were taken from two Nansen bottles
spaced 3 meters apart. Some samples were collected from the residue water of Nansen bottles
used to collect nutrient samples. The uncertainities are larger since only about 250 cubic
centimeters of water were available for these
samples. More widely-spaced bottles were used in
sampling some water masses. The data should be
representative of the water mass involved. The
four samples of this type have been noted in the
table.
After collection, the samples were returned to
La Jolla for analysis. Results are given in the
table. The La Jolla Tritium Laboratory has a
blank value of 0.2 Tritium Units (a Tritium Unit

STATION 28: 68°28.3'S. 48°02.5'W., 16 February 1975
34.297
0.88 ± 0.11
-1.831
0
0.16 ± 0.04
-.510
34.644
3,369
STATION 29: 68 0 36.2'S. 49 0 36.1'W., 17 February 1975
36.5 ±0.8
Snow
34.272
12
0.68 ± 0.04
-1.850
-1.810
34.471
108
0.74 ± 0.09
34.680
.493
0.07 ± 0.04
607
34.642
-.590
0.44 ± 0.04
3,339
STATION 30: 66 121.2'S. 45 100.4'W., 20 February 1975
33.904
0.55 ± 0.28
-.697
0
50C
34.569
0.62 ± 0.24
-1.692
-1.482
34.527
0.68 ± 0.24
80
172
0.50 ± 0.24
.079
34.651
34.658
.176
270
0.40 ± 0.24
594d
34.682
0.06 ± 0.24
.363
34.653
0.03 ± 0.04
-.358
4,180
STATION 31: 63 008.0'S. 53°45.4'W., 26 February 1975
-1.056
34.550
056 ± 0.04
229
STATION 32: 63°21.8'S. 52°59.6'W., 26 February 1975
32.802
-1.565
1.12 ± 0.11
0
34.605
-.754
0.41 ± 0.04
380

STATION 26: 68°05.5'S. 44°19.4'W., 15 February 1974
0
0.40 ± 0.20
-1.513
33.939
44
0.27 ± 0.22
-1.627
34.387
82
0.56 ± 0.20
-1.354
34.536
137
0.40 ± 0.22
-.187
34.629
296
0
± 0.24
.180
34.663
572 a 0
± 0.21
34.688
.418
4,017
0.16 ± 0.08
-.511
34.645

STATION 33: 63 142.3'S. 56 025.7'W., 28 February 1975
33.841
-1.724
1.07 ± 0.08
5
-1.728
33.843
10
0.92 ± 0.08
33.261
-1.194
0.80 ± 0.08
64
34.268
-1.151
70
0.72 ± 0.08
-1.318
34.539
473
0.61 ± 0.04
-1.365
34.550
502
0.70 ± 0.04
-1.585
34.569
0.98 ± 0.04
572

STATION 27: 68 1 167'S. 46 042.0'W., 16 February 1975
34.206
1.06 ± 0.29
-1.823
1
32b
34.283
-1.811
0.93 ± 0.21
34.634
0.24 ± 0.04
-.653
3,442

a, sample water from 547 and 597 meters; b, sample
water from 26 and 38 meters; c, sample water from 42 and
57 meters; d, sample water from 549 and 639 meters.

December 1976
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is one tritium atom per 1018 hydrogen atoms).
This value has not been subtracted in calculating
the results in the table.
These samples were collected to study the interaction of the various antarctic water masses.
The formation of Antarctic Bottom Water
(AABW) in the Weddell Sea was of particular interest. Some idea of the time scale of AABW formation and the water masses involved in its formation should be obtained from tritium
measurements.
As the bottom-water layer is very thin in many
places, some difficulties were encountered in trying to sample it. In many cases where it was present the Nansen bottles tripped above the bottom
layer. Bottom water was sampled at four stations;
significant tritium concentrations were found in
three of the samples. Stations 8 (just south of the
Scotia Ridge) and 13 (in the northwestern Weddell Sea) aro in areas of thick bottom-water
layers, and tritium concentrations here are the
highest of any of the bottom-water samples. They
approach the tritium levels found in surface
waters. Stations 27 and 29 were on a track running west toward the Larsen Ice Shelf. Station 29
shows a tritium concentration similar to that expected for water that is a mixture of surface
water, winter water, and warm deep water. All
other deep samples were in a transition zone between warm deep water and bottom water. They
show no significant tritium concentrations above
blank levels.
As expected, all warm deep water samples
show no tritium. This water has had no contact
with surface water in several hundred years and
any tritium would have decayed away. Highest
tritium concentrations are at the surface, where
the input of tritium from the atmosphere occurs.
Tritium concentrations tend to be lower in the
winter-water layer (temperature minimum) and
decrease to zero in the transition zone between
the winter water and warm deep water.
One profile was taken in the Erebus and Terror Gulf; substantial amounts of tritium were
found here at all levels. There is a layer of water
at the bottom that is high in tritium content and
low in temperature. It indicates the presence of a
mechanism that mixes a component of surface
water into the lowest layer of water in the gulf.
Technical assistance in sample measurements
was provided by Teresa L. Jackson. Theodore D.
Foster furnished the hydrographic data. This
work was supported by National Science Foundation grant DES 75-07166. Sampling was carried
out under National Science Foundation grant
GA-41578.
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Suspended sediments in southern
Chilean Archipelago waters:
R/V Hero cruise 76-4
F.R. SIEGEL,'J.W. PIERCE, 2 F.T. DULONG,'
and P.P. HEARN'
'Department of Geology
The George Washington University
Washington, D. C. 20052
2Division of Sedimentology
The U.S. National Museum
Washington, D. C. 20560

R/V Hero cruise 76-4 originated in Ushuaia,
Tierra del Fuego, Argentina, on 22 June 1976
and terminated in Puerto Montt, Chile, on 6 July
1976 after making 44 stations in the southern
Chilean Archipelago between latitudes 55022'
and 42°44'S. (figure). Samples at each station
were taken of suspended sediments at selected
depths and of bottom sediments. The portion of
the cruise track on the Chilean continental shelf
had to be cancelled because of poor weather from
the southwest: at one point, Hero was making
"full steam ahead" and moving only 1/2 knot. In
addition to the authors above, the scientific complement included geologists F. Ferraris and C.
Vieira from the Instituto Chileno de Investigaciones Geob3gicas, and R. Edwing, D. Kostick,
and I. Merin, all graduate students at The
George Washington University.
Suspended sediment sampling was done as
described in our earlier paper (Siegel et al.,
1976): we used a Reda submergible pump and
hose assembly, and large-volume Niskin bottles
(30-liter capacity) were used to obtain samples
from depths greater than about 140 meters. Shipboard laboratory work also followed a scheme
similar to that described in the earlier paper.
Solid and liquid phases were separated immediately after collection using a Millipore filter
transfer system with 0.45-micrometer filters of
47-millimeter-diameter (to determine the
amount of suspensate per unit volume of sea
water) and of 142-millimeter-diameter (to collect
enough material for mineralogical and
geochemical analyses). Suspensate was also collected on 13-millimeter-diameter filters for scanning electron microscope research on particulate
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