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Systematic Zoology
JOEL W. HEDGPETH

Marine Science Center
Newport, Oregon

Some years ago the director of the National
Science Foundation remarked in a summary of work
in the Antarctic that some specialists had gone back
a hundred years in science to identify and describe
the organisms being collected. Today, in our en-
vironmental as well as theoretical concerns, we are
coming to realize that precise identification of ma-
terial is essential to an adequate estimation of the
impacts of environmental changes as well as to
studies of the diversity and stability of natural ag-
gregations or communities in nature. While the
work may indeed be essential, much of it is being
carried out on a volunteer basis by specialists all
over the world, many of whom have other obliga-
tions or demands upon their time. Accordingly, it
will be some years, especially at the present meager
rate of support for systematic studies, before the
full contribution of the Eltanin to systematic biol-
ogy becomes part of the general fund of knowl-
edge. It was 10 years after the return of the Chal-

lenger expedition before the first report was pub-
lished; at least we are somewhat ahead of the sched-
ule, but it will probably be more than 20 years be-
fore even the greater part of the Eltanin collections
are worked up. (The Challenger reports were com-
pleted in 1895, just 20 years after the ship returned
to England).

At present, specimens collected by the Eltanin
are in the hands of specialists all over the world;
only a few groups have been worked up and pub-
lished. Several monographs or extensive papers are
waiting their turn to be published, although the
printing budgets at this time are draconically tight.
It would take more time than available to track
down every publication that depends on Eltanin
material; some idea of the magnitude of the task
can be obtained from the accompanying tabulation
of the estimated number of species of invertebrates
collected by Eltanin since her first cruise in 1962
(table 1). Many more collections await assignment,
among them such important groups as sponges,
bryozoa, and hydroids. For some of these, specialists
have been tried and found wanting and the ma-
terial must await a more qualified practitioner. In
all, there are quite possibly several hundred or per-
haps 2,000 species to be added to the total, and if
the 10 to 15 percent figure of previously undescribed
species indicated in this tabulation holds, there may
be another 200 undescribed species, in a grand total
of possibly 5,000 species of invertebrates.

This tabulation was compiled from 48 responses
to a form inquiry sent to 78 persons who had at
some time or another received Eltanin material for
study from the Smithsonian Oceanographic Sorting
Center. Most of those listed were specialists in var-
ious invertebrate groups; since this did not include
ichthyologists, fishes have been omitted from the
tabulation; one paper published in the Antarctic
Research Series concerned 100 species of midwater
fishes of which four were previously undescribed.

It must be remembered that the Eltanin collec-
tions are not exclusively from the Antarctic, hence
these figures do not refer to the antarctic biota
alone. However, the majority of the material is
from below the Antarctic Convergence, and the esti-
mated total numbers of species may be very similar
to the antarctic fauna.

Among the more important contributions to sys-
tematic zoology based entirely or in part on samples
obtained by Eltanin are the various monographs on
Polychacte Annelids by Olga Hartman, the study
of Ascidiacea by Patricia Kott, and that of Cirri-
i ec1es by W. A. Newman. Several major papers are
nearing completion, but the dim prospect of long
delayed publication is slowing these works. At least
15 species have been, or will be named for, Eltanin.
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A rough approximation of the recently published
work on various systematic groups may be obtained
from scanning the biology section of the Antarctic
Bibliography.* In table 2 a preliminary tabulation
has been made of the groups represented, the total
number of printed pages, and the number of species
discussed as listed in that bibliography. This tabu-
lation is not intended to indicate anything more
than the comparative order of activity of study in
certain groups from a quick sampling of the Ant-
arctic Bibliography. Many papers concerning
broader regions or concerning several groups at
once (as zooplankton or parasitic helminths) have
been deliberately omitted. Many shorter papers and
several large ones are not included in the Antarctic
Bibliography. When compared with the extant

Table 1. Preliminary estimate of species of invertebrates
collected by Eltanin.

Est no.	New Named for
Group	 species	speciesa Eltanina
Diatoms	 100	 1	-
Dinoflagellates	 70	-	-
Foram inifera-Globigcrina	9	-	-
Foraminifera	 250	 5	1
Radiolaria	 100	1(3)	-
Coelenterata-Octocorallia	67	 12	-
Annelida-Polychacta	367	57	1
Sipuncula	 12	-	-
Copepods- coin m ensal	20	 7	-
Copepods-planktonic	299	28	-
Ostracoda	 101	 41	-
Amphipoda	 158	40	-
Amphipoda-Capprellidac	20	 5	1
Isopoda	 150	72	1
Tanaidacea	 50	 3
Cumacea	 25	 8	-
Stomatopoda	 2	-	-
Crtistacea Decapoda	79	-	2
Arachnida Halacaridae	150	80	2
Pycnogonida	 85	25	1
Mollusca

Aplacophora	 35	24	-
Polyplacophora	17b
Scaphopoda	 6b
Bivalvia	 66b
Gastropoda	 208b
Cephalopoda	 12b	 4	1

Brachiopoda	 65	 12	1
Chaetognatha	 9	-	-
Echinoderma

Ophiuroidea	 141	 26	-
Holothurojdea	 220	24	1
Crinoidea	 42	 2	-

Pogonophora	 30	27	-
Ascidiacea	 106	 10	-

	

3,071	511	15
TEstimated or in progress, includes manuscript species. --

b These are Dell's estimates of the antarctic molluscan
fauna, not of species collected by Eltanin.

* Prepared by the Library of Congress for the National
Science Foundation. For sale by the Superintendent of Docu-
ments, U. S. Government Printing Office, Washington, D. C.
20402. Vol. 1, 1965; vol. 2, 1966; vol. 3, 1968; vol. 4, 1970;
vol. 5, 1971.

collections known to have accumulated in Wash-
ington, Moscow, London, Wellington, and other
national depositories, it is obvious that we have a
long way to go to obtain the base data for a com-
prehensive fauna of the antarctic benthos. Obvious-
ly , none of the national antarctic programs has been
able to keep up with the material, and there is
evidently as much unworked material in Moscow as
there is in Washington (or dispersed among the
specialists) . Systematists have for the most part
stood aloof from political considerations; one re-
port of the USSR was written by a British subject,
and in most of the smaller national efforts several
reports are written by the best available specialist
without respect to nationality. This is in the tradi-
tion set by the C/ia/len ger reports. Table 2 does in-
dicate, for example, that the echinoderms have been
well studied except in the Soviet Union, and poly-
chaetes have received attention in five countries,
but that all of us are lagging behind in the
Mollusca.

Table 2. Papers in systematic zoology of antarctic species,
compiled from Antarctic Bibliography, vol. 1.5.

National effort
Group	 No. pages No. species (E: Eltanin)
Protozoa

Racliolaria	189	67	USSR
Porifera	 135	230	USSR
Mesozoa	 18	4	USA-E
Coelenterata

Octocorallia	14	4	Japan

	

20	12	Norway

	

23	3	USSR
Scleractinia	28	-	USA; N.Z.

	12 	8	Japan
Hydroida	35	43	USSR
Stylasterina	23	27	Holland

Parasitic helminths—not tabulated	USA
Nemertea	 25	11	USSR
Nematodes

(free living)	19	9	USSR

	

11	1	USA
Bryozoa	 45	64	Belgium

	

47	14	Chile

	

49	20	USSR
Brachiopoda	 4	1	Japan

	

10	3	USA-E
Hirudinca	 14	1	British

	

Annelida-Polychaeta 27	12	Argentina

	

11	9	France

	

5	15	N.Z.

	

105	79	USSR

	

406	367	USA
Sipuncula	 8	4	N.Z.
A rthropoda

Pycnogonida	2	13	Belgium

	

147	50	USA: N.Z.
Halacaridae	5	3	USSR
Copepoda	32	16	Japan

	

22	5	USA
Ostracoda	59	26	British

	

42	6 (new) USA-E
Cirripedia	15	1	Japan

	

12	31	USSR

May-,June 1973	 107



	

257	85	USA-E
Mysidacea	16	5	N.Z.

	

10	18	USSR
Cumacea	18	7	France

	

43	20	USSR
Isopoda (incl.
Tanaidacea	43	8	Chile

	

5	2	Norway

	

171	101	USSR

	

96	28	USA-E
Amphipoda	32	10	N.Z.

	

51	73	USSR

	

20	-	USA
Euphausiacea	80	-	USSR
Decapoda	59	26	USSR

Moliusca
Pteropoda

(planktonic	157	-	N.Z.
gastropods)	7	9	USA-E

	

26	7	Japan
Amphineura	9	4	Belgium
Bivalvia	2	-	Norway

	

102	36	USA
Cephalopoda	28	2	USA-E

Chactognatha	9	-	USSR
Echinoderma

Asteroidea	27	8	Argentina

	

104	77	British

	

85	32	N.Z.

	

1	6	Norway
Ophiuroidea	31	13	Argentina

	

35	10	Chile

	

7	11	Japan

	

79	33	N.Z.
Echinoidea	-	7	N.Z.
Holothuroidea	17	10	British

	

2	1	N.Z.

	

36	12	USA-E
Crinoidea	50	17	British

Chordata
Ascidiacea	239	122	USA-E (Austr.)

	

25	-	Norway

	

19	17	USSR
Pisces	90	2	Argentina

	

16	18	Belgium

	

17	12	France

	

3	8	Japan

	

119	47	USSR

	

36	7	USA

The most comprehensive summary to date of the
contributions of Eltanin and of the U. S. antarctic
effort in general to the systematics of invertebrates
is that provided inter alia by Folio 11 of the Ant-
arctic Map Folio Series (1969), although several of
the major contributions are based on material
studied by other antarctic programs. It is indicative
of the incomplete state of our systematic analyses
that only 21 contributors were found to present the
state of their art in terms of distribution patterns
of known material (several of the groups reported
upon in Folio 11 are missed in the tabulations of
both tables 1 and 2) . Since then some systematists
who were unable to contribute at that time have
progressed much further with their studies and
could now contribute if the folio were to be opened
to additions.

With systematic work still for the most part in
progress, it is not surprising that we have hardly
begun the other aspect of the synthesis, the exami-
nation of communities or associations of the various
invertebrate groups both on antarctic bottoms and
in the overlying seas. This step beyond taxonomy
still needs more thorough systematic analysis than
has so far been available, but when it comes it will
be due in very large part to the extensive collections
made by the Eltanin during her years of service in
antarctic waters.

Solar Radiation
Guy A. FRANCESCHINI

Department of Meteorology
Texas A&M University

Biological primary productivity in the ocean is a
function, in part, of the radiation environment. In
particular, photosynthesis by different species of
phytoplankton is selectively dependent on energy of
different wavelengths. Consequently, a knowledge
of the spectral distribution of solar radiation that
is made available to the water mass is basic to a
better understanding of organic production in the
marine ecosystem.

Measurement program

In keeping with the integrated approach of bio-
logical studies aboard Eltanin, a program was con-
ducted during Cruises 46 and 51 to measure the
quantity and quality of solar radiation entering
the water mass. Although observations of incident
global radiation had been made previously by the
Australian contingent aboard the vessel (Ziliman,
1973), the newly designed program included con-
tinuous measurements of the upwelling and the
downwelling global fluxes, thus permitting deter-
mination of the net flux, i.e., the energy entering
and remaining within the water. To determine the
quality of the energy, measurements were made of
both the up and down fluxes over four broad wave-
bands: 280 to 500 nanometers (blue), 500 to 630
nm (green), 630 to 700 nm (red), and 700 to 2800
nm (infrared).

Similar instruments (Eppley precision spectro-
radiometers) were used for all measurements. These
filtered hemispheric sensors are compensated for
temperature and have a good cosine response. The
clown-facing set of four was established 9 meters
ahead of the vessel on a bow-mounted retractable
boom; the up-facing set was mounted high on the
helicopter pad, aft on the vessel. Both sets were
mounted on damped gimbals.
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