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The taxonomy and anatomy of the chaenichthyids,
the so-called antarctic "ice-fishes," have been well
established (Norman, 1938; Nybelin, 1947) ; some
respiratory measurements have been made (Hem-
mingsen and Grigg, 1967; Hureau, 1966; Ralph and
Everson, 1968); and some aspects of the blood physi-
ology have been investigated (Ruud, 1954, 1965).
Ruud (1954, 1965), on the basis of habitus as well as
circulatory physiology, hypothesized that the chaenich-
thyids are probably sluggish, benthic, and predatory
fishes. However, in situ observations on the ecology
and behavior are nonexistent.

We report here some observations made on the
general behavior, swimming, defense posture, and
respiration in the chaenichthyid Pagetopsis macro-
pterus. A single female specimen (standard length
20 cm, wet weight 90 g) was captured December 19,
1968 in 40 in water just south of McMurdo Sta-
tion while we were scuba diving. The fish was resting
on the sponge Tetilla leptoderma; its fins were not
erected, the mouth was closed, and the posterior third
of the body was bent in a slight curve. As soon as it
was disturbed, it began to swim slowly, never getting
more than a meter off the bottom. The fish was cap-
tured by hand, whereupon it assumed a "defense"
posture (see below), but, within 10 seconds of re-
lease, it began to swim slowly away again. It was
recaptured and placed in a cage suspended in the
water column.

When allowed to swim free the next day, the fish
would almost invariably come to rest atop a sponge.
If Ruud (1965) is correct in his hypothesis that the
chaenichthyids are "sit and wait" predators, i.e.,
waiting for small fish and crustaceans to swim near
enough to be caught with a quick snapping move-
ment, then it would be advantageous to be some-
what elevated in the water column, where pelagic
animals are likely to swim by. The stomach of our
specimen contained bones and scales of a small fish
and crustacean exoskeleton parts, thus lending cre-
dence to the hypothesis. Except for Champocephalus
gunnari, which reportedly feeds on krill (Nybelin,
1947), most chaenichthyids studied seem to fit the
hypothesized behavior pattern (Hureau, 1966; Olsen,
1955; Ralph and Everson, 1968; Ruud, 1965). This
may explain why few chaenichthyids are caught in
traps baited with meat: they are probably not scav-
engers, but may occasionally enter the traps to eat
the various crustaceans and fish trapped therein.

Most accounts in the literature (see Olsen, 1955,
for review) suggest that the chaenichthyids are rela-
tively deep-water (over 50 m) fishes and enter shal-
low water for only a brief period in the austral
autumn in order to spawn. Hemmingsen and Grigg
(1967) collected their specimen in a trap at 75 m
near McMurdo Station during November. These
shallow-water observations may represent isolated
cases where fishes have wandered into shallow water,
but it is also possible that the fishes are normally
present and that their apparent rarity is due to their
reluctance to enter traps. As more scuba diving oper-
ations are done in the appropriate areas, more of
these fishes may be observed and the distribution
more clearly delineated. It should be stressed that,
to a diver, Pagetopsis is similar to and may be con-
fused with Gymnodraco acuticeps.

Swinirning
The fish swam slowly and made no rapid move-

ments even when chased or grabbed. We estimated
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the maximum speed to be about 2-3 rn/mm. Forward
movement was accomplished by "rowing" through
the water using the large, expanded pectoral fins.
Very slight sinusoidal waves could be seen passing
slowly along the body, but they probably contributed
relatively little to movement. The fish would swim
for a short time, usually about 30 sec, and then rest.
On one occasion, when released about 15 m from
the bottom, it swam for a minute or so, usually at a
slight angle upwards, and then stopped and sank
slowly. This cycle was repeated a number of times,
and in this manner, it stayed pelagic for about 5
min before being recaptured.

Defense Posture

When disturbed, the fish assumed a "defense" pos-
ture. The mouth was opened wide, the corners of
the mouth and the opercula were expanded laterally,
the dorsal fin was erected, the pectoral fins were flared
and held at right angles to the body, and the body
was bent in a semicircle. The whole body was rigid
and the posture was held from 15 sec to a couple of
minutes after the disturbance had ceased.

We suggest that this behavior has evolved as a
defense mechanism against the piscivorous Weddell
seal, Leptonychotes weddelli (see Dearborn, 1965),
and other fish. Support for this hypothesis comes
from two sources: First, a very similar behavior
pattern is displayed by the benthic fishes Gymnodraco
acuticeps, Trematomus bernacchii, T. hansoni, T.
centronotus, and T. nicolai, and by one usually pel-
agic fish, T. borchgrevinki. All of these are preyed
upon by seals, while the Trematoinus spp. are also
preyed upon by Gyrnnodraco and possibly chaenich-
thyids. Second, this behavior is displayed by all of
the above fishes when a diver swims rapidly towards
them, probably being mistaken for a seal or other
large predator. How effective this protective behavior
might be we cannot say, but a chaenichthyid 50 cm
long in this defensive posture would present an inges-
tive problem to a predator.

Respiration

There is some controversy in the literature con-
cerning the respiratory rate of the chaenichthyids.
Ralph and Everson (1968) reported that Chaeno-
cephalus aceratus had a respiratory rate of 45.2 mg
0.,/kg/hr, or about the same as other antarctic fishes
(Wohlschlag, 1964). Hureau (1966) reported a
value of 68.4 mg 0 2 /kg/hr, but did not indicate the
size of the fish. He did the experiments at 9-11°C.,
an extremely high temperature for antarctic fishes.
Heminingsen et al. (1969) found that Pagetopsis
rnacropterus used 14.7-29.3 mg 0 2/kg/hr, about half
to a quarter as much as other antarctic fishes (Wohi-
schiag, 1964).

Respiratory rates for the chaenichthyid Pagetopsis
macropterus, obtained at McMurdo Station.

Individual trials	Average
Date	 mg 0,/kg/hr	mg 0,/kg/hr

34.92Dec. 9	
31.04	

345332.59
39.57

Dec. 10	 95.08
68.82	

8

	

93.10	 6.91
92.71
84.85

Dec. 11	 61.97
51.99	

5

	

54.71	 9.73
57.03
72.94

Overall average	60.39

We made 3 series of 4, 5, and 5 respiration measure-
ments on 3 consecutive days and analyzed the oxygen
consumption with the Winkler method. The respira-
tory rate averaged 60.4 rng 0 2 /kg/hr, with a range
of 34.5-86.9 mg 0 2 /kg/hr (see table). This value
seems somewhat high, but may be attributable to the
small size of the fish: 90 g compared to the 1-2 kg
fish used by Ralph and Everson (1968). It should
be noted that the fish used by Hemmingsen et al.
weighed only 76 g. Other investigators have kept the
fishes in laboratory aquaria, while we kept ours in a
cage in the water column at ambient temperature
(-1.8°C.) and carried out the respiration tests in
the same place.
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USARP-1970 Field Personnel
Prepare for Antarctica

During the week of September 15-20, the National
Science Foundation held an orientation session to
familiarize scientists of the U.S. Antarctic Research
Program with the background and scope of the 1969-
1970 program. Dr. Louis 0. Quam, Chief Scientist
of the Foundation's Office of Antarctic Programs,
welcomed the gathering of more than 250 partici-
pants to Skyland Lodge in the Shenandoah National
Park.

Dr. T. 0. Jones, then Division Director for Envir-
onmental Sciences in the Foundation, and Rear Ad-
miral David F. Welch, Commander, U.S. Naval
Support Force, Antarctica, opened Monday's pro-
gram by discussing the duties and responsibilities of
the Foundation and the Support Force, respectively.
Stressing the spirit of international cooperation, for-
mer Ambassador Paul C. Daniels spoke on the im-
portance of the Antarctic Treaty, which he aided in
drafting. Rear Admiral George J. Dufek, USN
(Ret.), Director of the Mariner's Museum at Nor-
folk, Virginia, was the featured evening speaker,
reminiscing about the early days of Operation Deep
Freeze.

Dr. Raymond M. Gilmore, Research Associate at
the N.tural History Museum, San Diego, highlighted
Tuesday's biology program with an account of whale
research aboard Hero. Dr. Ernst Stuhlinger, Associ-
ate Director for Science at NASA's George C. Mar-
shall Space Flight Center, described the planning
for lunar exploration, with reflections on its sim-
ilarity to planning for antarctic work. Other discus-
sions included such subjects as extraterrestrial life-
detection systems and marine ecosystems.

In the afternoon, Dr. Dennis E. Hayes of Lamont-
Doherty Geological Observatory presented a talk on
sea-floor spreading and global tectonics of the south-
ern oceans. Group meetings were held in the after-

noon, and after dinner, Mr. Donald F. Styles, Acting
Director of the Antarctic Division, Australian Depart-
merit of Supply, and Mr. Robert B. Thomson, Super-
intendent of the Antarctic Division, New Zealand
Department of Scientific and Industrial Research,
described their respective countries' programs in
Antarctica.

On Wednesday morning, Dr. J. Campbell Crad-
dock, Department of Geology of the University of
Wisconsin, spoke on "Antarctica and Gondwana-
land," and Dr. Cohn B. Bull, Chairman of the De-
partment of Geology, The Ohio State University,
briefed the participants on antarctic glaciology and
the work of his University's Institute of Polar Studies.
The afternoon meetings were devoted to atmospheric
physics and to group meetings. Dr. E. K. Gunderson,
Head of the Operational Psychiatry Division, Navy
Medical Neuropsychiatric Research Unit, spoke
Wednesday evening on man's social environment and
the problems and adjustments that isolation requires
man to confront.

Thursday's sessions included presentations by Dr.
R. A. Helliwell, Professor of Electrical Engineering
at Stanford University, on ionospheric-magneto-
spheric research, and Dr. M. A. Pomerantz, Director,
Bartol Research Foundation of The Franklin Insti-
tute, on cosmic-ray research. The afternoon con-
cluded with sessions on operational procedures and
administrative aspects of the field operations. Dr. A.
P. Crary, the Foundation's Deputy Division Director
for Environmental Sciences, gave a stimulating eve-
fling talk about the future of antarctic science.

The morning program on Friday included talks
by Dr. Bruce B. Lusignan, Associate Professor of
Electrical Engineering, Stanford University, on
"Technological Contributions to Antarctica's Fu-
ture," and by Mr. Neal Potter, Resources for the
Future, Inc., on economic potentials of Antarctica.
Mr. Robert F. Scott, Chief of the Division of Wild-
life Refuges, Department of Interior, gave a presen-
tation on the Alaskan oil strike at Prudhoe Bay and
discussed its effects on conservation.

Latest Figures on
Antarctic Journal Distribution

As of the Septeniher-October issue, the total dis-
tribution of the Antarctic Journal had increased to
7,400 copies, of which 5,000 were sold on subscrip-
tion by the Superintendent of Documents. Another
600 copies are distributed regularly to depository
libraries by that office, while most of the remainder
is accounted for in the National Science Founda-
tion's official distribution list.
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