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We have continued our studies of surface ultrastructure and morphology of Hannaites (Mandra

*Illustrations are stereograms. All stereograms have one
specimen at 0° and the second at 8° tilt, except figures 9a and
9b, which were 34° and 42° tilt. In all cases the accelerating
voltage was 25 kilovolts. Bar scales = 10 microns.
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et al., 1975). In this paper the following are illus-

trated and described for the first time: three- and
five-sided Hannaites (figures 1, 5, and 6*) and gross
morphology of new four-sided specimens (figures
2, 3, and 4). Also, a correlation is presented between
some morphologic terms of earlier workers and our
current terms for surface morphology and ultrastructural detail (figures 7, 8, and 9) as described
in 1975.
The three levels of morphology reported in 1975
for the four-sided Hannaites are also present in the
three- and five-sided Hannaites. It now appears that
these three levels of morphology are present in
many, but not all, silicoflagellates of other genera.
Similarly, three- and five-sided forms also have:
surface morphology with reticulations and "flow
lines" (figure 8) and ultrastructural morphology
with nanodivides, nanopeaks, and nanovalleys
(figures 7, 8, and 9).
The gross morphology of Hannaites includes
three-, four-, and five-sided forms that have a basal
ring and an apical bridge system comparable to the
apical system and basal ring of the genus Dictyocha.
However, the protuberances (swellings) of Hannaites distinguish it from Dictyocha. Our prior papers
on Hannaites report the protuberances only at the
corners of specimens. Here we illustrate (figure 2)
a specimen having protuberances not only at each
of the four corners but also in the middle of three
sides of the four-sided basal ring. These midside
protuberances are at three of the four apical
bridge-to-basal-ring intersections. Therefore, this
four-sided Hannaites has seven protuberances.
In most specimens two tubes radiate from each
corner protuberance, either in or nearly in the
plane of the basal ring. These two corner radiating tubes are oriented about 45° to 900 to each
other. There are exceptions, one of which is a specimen with one corner protuberance having three
radiating tubes (figure 3). Protuberances on the
sides have three radiating tubes because they join
the basal ring to the apical system. In plan view
(figure 2), these tubes are usually oriented at about
00, 90°, 180°. The apical tube is always inclined
to the plane of the basal ring. Usually two tubes
radiate from an area close to the equatorial (basal
ring) plane of the protuberances. However, some
protuberances with three radiating tubes have
tubes almost tangential to the sphere-like swelling
(figure 2, left central protuberance).
Figure 4 illustrates a four-sided Hannaites with
basal ring tubes that do not meet at one corner. In
stereo one sees that these tubes are displaced from
each other normal to the page. The terminal parts
of these two tubes have small, clublike swellings at
the corner region, and the two tubes apparently just
miss forming a corner protuberance. The adjacent
corner protuberance to the right has clear-cut lobes
ANTARCTIC JOURNAL

Figures 1 a, lb. Three-sided

Hannaites with one corner

protuberance having two
lobes. Figures 2a, 2b. Foursided Hannaltes with seven
protuberances. Figures 3a,
3b. Four-sided Hannaites
with one corner protuberance with three radiating
tubes.

that look as if the corner was formed by the swollen
ends of two tubes coalescing. Each corner of this
specimen could represent a different stage in the
formation of corner protuberances: stage 1 (upper
left corner of specimen), tubes not quite meeting;
stage 2 (upper right corner of specimen), tubes just
meeting and "blending" together; stage 3 (lower
right corner of specimen), loss of much of the
September 1976

identity of the two individual tubes that were
joined; stage 4 (lower left corner of specimen),
complete loss of identity of two tubes that were
joined. Figure 7, a corner of a three-sided form,
appears to be another example of stage 2.
The shapes of protuberances vary from almost
perfect spheres to distorted spheres that could be
described as "boudinage-shaped" (figure 9) (we use
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Figures 7a, 7b. Ultrastructural details of top corner
protuberance of thre
sided Hannaites (figure
with nanopeaks, narn
divides, and nanovalley
Figures 8a, 8b. Ultrastructural details of the lower
right corner and the middle
right protuberance; the
connecting portion of the
basal ring of four-sided
Hannaltes ( figure 2). The
straight tubes show the
nanopeaks,which were
called thorns. Both protuberances show the nanopeaks, nanodivides, and
nanovalleys, all three of
which were treated as one
phenomenon and called reticulations. Figures 9a, 9b.
Ultrastructural details of
the boudinage-shape upper right corner of protuberance of five-sided Hannaites (figure 6).

from that of four-sided forms reported by Mandra
et al. (1975).
A correlation between the earlier silicoflagellate
morphologic terms "thorn" and "reticulation" and
our current terms for surface morphology and
ultrastructural detail can now be demonstrated.
Most thorns are nanopeaks formed by the intersection of two nanodivides. Reticulations are
September 1976

clusters of nanodivides, nanopeaks (usually formed
by three or more intersecting nanodivides) and
nanovalleys concentrated in a particular area of
the specimen. The gross, overall patterns of the
nanodivides constitute surface morphology. The
details of those patterns constitute the ultrastructure.
Facilities were provided by the Biogeology Clean
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Laboratory, University of California, Santa Barbara, California 93106, which is partially supported
by the U.S. Geological Survey and National Science
Foundation grant BMS 74-20046. This is contribution 65 of the Biogeology Clean Laboratory, University of California, Santa Barbara.
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The objectives of our biological program aboard
ARA Islas Orcadas during cruise 8 (February and

'This is contribution 95 of the Ira C. Darling Center for Research, Teaching and Service, University of Maine at Orono,
Walpole, Maine 04573.
'Operation of ARA Islas Orcadas (formerly USNS Eltanin)
is a 5-year cooperative effort between Argentina and the United
States to complete the circumpolar oceanographic survey begun
by Eltanin in the early 1960s (see January/February 1974 Antarctic Journal, page 30). Publication of Islas Orcadas preliminary
cruise reports in Antarctic Journal is a U.S. contribution to the
project. The first report in this series appeared in the July!
August 1975 issue (page 141).
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March 1976) were similar to those of cruise 5: to
investigate the food habits and feeding behavior,
the distribution, the abundance, the taxonomy, and
the general biology of demersal fishes and certain
echinoderms. Our plan was to repeat some of the
work previously done at South Georgia Island to
obtain comparable data at a different season of the
year (late summer as opposed to late fall) and to
sample in the South Orkney and southernmost
South Sandwich islands to fill in our geographic
coverage of the Scotia Arc islands and for comparison with the more northern islands.
The South Orkney Islands are free of commercial fishing pressure and are relatively unknown.
They lie approximately 360 nautical miles south of
South Georgia and are south of the Weddell Sea
Confluence, which is the boundary between water
originating in the Weddell Sea and that from the
southeastern Pacific (Gordon, 1967). The South
Sandwich Islands and associated shallow banks lie
south of the Weddell Sea Confluence, but extend
some 240 nautical miles in a north-south direction.
They were sampled very little prior to Islas Orcadas
cruise 5. South Georgia lies northwest of the Weddeli Sea Confluence, and because its fish fauna is
distinct enough from that found near the coasts of
Antarctica it is recognized as a separate region of
the glacial district of the Antarctic Zone (DeWitt,
1971). The South Sandwich and South Orkney
islands are considered transitional areas between
the low antarctic region (South Georgia) and the
high antarctic region (Antarctica) of the glacial district. We hope that our selection of sampling areas
will allow a better understanding of faunal relationships and limits as well as comparisons of several aspects of the biology of the species found in
separate geographic localities.
The University of Maine party consisted of Drs.
DeWitt and McCleave as coprincipal investigators;
Timothy E. Targett and William F. Taylor, graduate students; and John T. Konecky, biological
technician and ichthyologist. Bruce A. Daniels,
Smithsonian Oceanographic Sorting Center (sosc),
whose special interest was leeches, joined our party
to assist with the echinoderm studies and was
responsible for collecting other invertebrates for
sosc under a cooperative arrangement with the
University of Maine.
Three factors caused cruise 8 to be less successful than anticipated. Several periods of rough
weather caused cancellation of some work and
longer than expected running time between stations, which necessitated further reductions in station time. Two early losses of wire required moving
deepwater stations to areas shallower than about
1,000 fathoms. Most damaging, however, was the
failure of one main alternator engine on the morning of 3 March, which resulted in cancellation of all
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