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My work this year included morphological studies of fishes
collected during two previous field seasons near McMurdo
Station. In my laboratory at Ohio University, gross anatomical,
histological, and ultrastructural studies have focused on buoy-
ancy mechanisms in swim -biadderless antarctic fishes
(DeVries and Eastman 1978; Eastman 1979, 1980; Eastman and
DeVries 1981 in press). I am also studying other aspects of the
morphology of this unique group. In this article I discuss
briefly three of these topics.

Specializations in cryopelagic fishes. The cryopelagic habitat
(Andriashev 1970) is associated with the undersurface of sea
ice. Andriashev considers this habitat to be a feeding ground
for a variety of organisms, including amphipods and fishes.
Dunbar (1977) speculated that the cryopelagic biota is one of
the most specialized components of the polar ecosystem.

Pagothenia borchgrevinki is the only truly cryopelagic fish in
McMurdo Sound. Although not neutrally buoyant, Pagothenia
have lower percentage weights in seawater than do most other
notothenioids. This species also lacks the substrate-contact
adaptations characteristic of benthic trematomids. Further-
more, Pagothenia are generally more active swimmers than the
benthic trematomids, as indicated by higher hemoglobin con-
centrations and hematocrits (Wells et al. 1980). Since Pago-
thenia are likely to encounter ice crystals in their habitat, they
have greater concentrations of glycoprotein antifreeze com-
pounds in their blood than do trematomids confined to ice-
free habitats (DeVries 1974).

Another unique specialization related to the cryopelagic
habitat of Pagothenia is the presence of a reflective layer
between the dermis and the body musculature. This subder-
mal stratum argenteum (figure, A) consists of iridophores con-
taining large reflective crystals, probably guanine. The silver
light reflected from iridophores produces a camouflage effect
that serves to make Pagothenia less conspicuous against a back-
ground of platelet ice. Pagothenia is also unique among
McMurdo Sound notothenioids in possessing a stratum argen-
teum between the sclera and choroid of the eye. This layer
provides additional camouflage. In conclusion, my observa-
tions on Pagothenia support Dunbar's (1977) hypothesis con-
cerning the specialized nature of the cryopelagic biota.

The eye of Dissostichus mawsoni. We know little about the
biology of this large antarctic fish. It is captured in McMurdo
Sound from October through December at depths of 350-550
meters. The eye of Dissostichus is similar to that of nocturnal
teleosts. Rods are far more numerous than cones. The ratio of
receptor to bipolar to ganglion cells is high, and there is much
vertical summation. There is probably no retinomotor move-
ment; the pigment appears to be permanently retracted into
the cell bases. The choroid is remarkably thick and vascular
and includes a large choroid gland (figure, B) with blood ves-
sels arranged as a rete mirable (figure, Q. In summary, the eye

of Dissostichus is adapted for vision in dim light; however, the
cones have been retained, indicating that this species may
occasionally employ photopic vision.

The choroid gland probably maintains the high intraocular
oxygen tension necessary for acute vision, and it may also
cushion the eyeball against hydrostatic pressure (Lagler et al.
1977). Most notothenioids possess a choroid gland. For exam-
ple, the gland is present in the nonantarctic Bovichthys vane-
gatus and Not othenia angustata as well as in eight species from
McMurdo Sound. However, it is absent in Pagothenia, Tre-
matomus newnesi, and Gymnodraco acuticeps. The loss of this
structure through evolution may be another specialization
associated with life in the cryopelagic habitat or, in the case
of Gymnodraco, a relatively shallow, seasonally bright, benthic
habitat.

Black pigment in the body cavity and the gut. The body cavities
and gut walls of McMurdo Sound fishes living in the water
column have a heavily pigmented lining. This is especially
marked in pelagic (Pleuragramma, Aethotaxis) and benthope-
lagic (Trematomus loennbergii) species. The linings of the oral
and opercular cavities and the walls of the esophagus and
stomach, as well as the parietal peritoneum, are pitch black.
In Aethotaxis, the wall of the rectum also is black. Histological
sections indicate that gut wall pigment is contained in melan-
ocytes located in the tunica submucosa (figure, D).

Gut pigmentation is probably an adaptation serving to
reduce bioluminescence of the gut contents, thereby rendering
fishes less visible to potential predators. Raymond and
DeVries (1976) describe bioluminescent dinoflagellates, cope-
pods, ostracods, and fish fecal pellets from McMurdo Sound.
Bioluminescence probably would be visible through the thin
body walls of notothenioid fishes, especially during the dark-
ness of the austral winter, or in water depths greater than 100
meters at any time of the year. The large Dissostichus is the
only pelagic or benthopelagic species lacking a darkly pig-
mented gut. It may be that the thick body wall (to 5 centime-
ters) of this large fish effectively masks bioluminescence.

This work was supported by National Science Foundation
grants DPP 77-15612 and DPP 79-19070. Dr. J . A. C. Nicol pro-
vided helpful comments about the eyes of antarctic fishes.
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(A) Skin and adjacent red pectoral muscle of Pagothenia borchgrevinkl. The stratum argenteum (arrow) is in a subdermal location, and the
iridophores appear yellowish-brown in transmitted light. 150X. (B) Interior view of the posterior half of the eye of Dissostichus mawsonl.
This species has a large, crescent-shaped choroid gland which has been filled with dark Microfil latex. 1.8X. (C) Cross section of the
choroid gland of Dissostichus mawsoni. The gland is composed of numerous small blood vessels arranged as a rete mirable. 250X. (D)
Cross section of the rectum of Aethotaxis mitopteryx. Black pigment (arrows) is contained in melanocytes located in the tunica submu-
cosa. 250X. Histological sections stained with hematoxylin and phloxine. Abbreviations: cg, choroid gland; d, dermis; e, epidermis; rm, red
muscle; s, scale; sa, stratum argenteum; tm, tunica mucosa; tml, tunica muscularis; ts, tunica submucosa.
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