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DAY OF STUDY (DAY 1 - NOVEMBER 20, 1986)

Figure 3. Microclimate conditions in the Torgersen Island Adélie
rookery during the 1986-1987 breeding season. The points repre-
sent daily mean values; data were sampled every 30 minutes. The
Tes, or "standard operative temperature," is an index of heat flow
integrating the effects of ambient temperature, wind, and solar
radiation.

However, substantial heat production by unbrooded chicks
would have been necessary, particularly for small individuals.

This research was supported by National Science Foundation
grant DPP 85-15357. We are grateful to D. Wiggin, S. Akely, M.
Snyder, and the rest of the Palmer Station staff for their help.
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Continuing penguin research at Sea
World Research Institute, San Diego,

California

FRANK S. TODD

Sea World Research Institute
Huhhs Marine Research Center

San Diego, California 92109

Since the successful establishment of the original research
colony of high antarctic penguins in San Diego in 1976-1977,
much has transpired. The initial founder colony of Adélie
(Pygoscelis adeliae) and emperor (Aptenodytes forsteri) penguins
was acquired from the Ross Island/McMurdo Sound region
(Todd 1977, 1978). Over a decade later, many of these penguins
are still thriving and reproducing. In 1980, the first successful
captive breeding of the emperor penguin occurred. The long-
term, year-round research that the Division of Polar Programs at
the National Science Foundation originally envisioned has been
facilitated.

Over the years, techniques have been developed which en-
abled us to acquire additional species from regions not noted for
extensive logistic support. Live penguins are no longer required
and all current acquisitions are made via eggs. The advantages
of penguin transport by eggs are numerous; logistics are far less
complicated (it is much easier to move 100 penguins in a 1-
meter-square, self-contained field incubator than employing an

entire frozen USAF C-141 Starlifter); quarantine is much less
traumatic; accurate daily growth rate data is easily obtainable;
and a population of known-age birds results. In addition, in the
case of those species which produce two eggs, only one egg of
the clutch is collected. Typically, despite the production of two
eggs and even hatching two chicks, seldom is more than one
young fledged per pair. Thus, the removal of a single egg should
facilitate the establishment of controlled environment penguin
populations without compromising the wild reproductive
potential.

In 1983, a joint cooperative pilot program was initiated with
the Chilean Antarctic Institute (INAcH) and the Chilean Air
Force (FAcH) and eggs were collected at Nelson Island, South
Shetland Islands. During 1984, eggs were acquired from the
Cape Horn sector (Chile), and in 1985, penguin eggs were
obtained in the Falkland Islands in conjunction with the British
Forces/Falkland Islands (BFFI).

During November and December 1986, we returned to
Nelson Island, once again working with FACH and INACH. The
field season was long and difficult and numerous unanticipated
problems arose. As a result of unseasonably bad weather and
C-130 mechanical problems, the field team was stranded in
Punta Arenas, Chile for more than 2 weeks. Ultimately, the
mission was successfully accomplished, but it required the as-
sistance of many people, agencies, and countries. If ever a
single project clearly illustrated the international cooperative
spirit of the Antarctic, this was it.

The field team was transported to the Antarctic aboard the
M/V World Discoverer, a West German tourist ship chartered by an
American travel company. Upon arrival at Marsh Base, the
cargo was off-loaded by Filipinos and Indonesians into a Rus-
sian landing craft from Bellingshausen Station driven by East
Germans. At Marsh Base, all support was provided by the
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Chileans. Communications to the United States was accom-
plished through the Chinese at the Great Wall Station. The
Argentines kindly allowed us the use of their Harmony Cove
refugio at Nelson Island (62°19'S 59°12'W). And finally, once the
eggs were acquired, the Brazilians came to our rescue and flew
us back to Punto Arenas aboard their C-130.

The weather was the worst that I had ever experienced there
at that time of year. Extensive pack ice was encountered more
than 300 kilometers north of the Peninsula. Marsh Base still had
fast ice in December which extended out some 300 meters. At
Nelson Island, solid pack ice extended out 500 meters offshore
in most areas, and the entire island was covered with 1.5-2.0
meters of snow with drifts exceeding 10 meters. Winds of 60
knots were also experienced.

The extensive snow cover severely compromised the nesting
birds, particularly the chinstrap penguins (P. antarctica). Many
nests were abandoned and numerous frozen eggs were present
in early December. Conceivably, 30-40 percent of the nests
ultimately failed. The gentoo penguins (P. papua) fared better,
but these rookeries were generally located on high ground
which, as a result of the wind, tended to be snow free. The
cavity nesters, such as sheathbills (Chionis a/ha) and Wilson's
storm-petrels (Ocean ites oceanicus) were retarded because fa-
vored nesting cavities were still snow and ice packed. Perhaps
due to the extensive off-shore pack ice conditions, I was able to
document the first recorded incident of a Weddell seal (Lep-
ton ychotes weddelli) preying upon a chinstrap penguin in the
manner of a leopard seal (Hydrurga leptonyx) (Todd 1988).

Despite the extreme climatic conditions at Nelson Island, it
would appear that this was localized; the rookeries at Stranger
Point (62°16'S 58°37'W) and Point Thomas (62°10'S 58°30'W) on
King George Island were essentially snow free. Indeed, by 4
December, the peak hatch of Adélie penguins had already
passed. As a result, when we collected the required eggs on 15
December, very few viable ones remained. Nevertheless, de-
spite the complications, the venture was a complete success and
ultimately, hundreds of chicks of various species were hatched
and subsequently fledged in San Diego.

Figure 1. Sorting eggs and feeding antarctic tern chicks.

..
IVol"
41

Figure 2. Newly hatched gentoo and chinstrap penguin chicks.

As a result of the egg work since 1983, sizable controlled
environment populations of gentoo (2 spp.), Adélie, chinstrap,
rockhopper (Eudyptes crestatus), macaroni (E. chryso!ophus), and
Magellanic (Sphenicus magel/anicus) penguins have been estab-
lished. Additionally, numerous kelp gulls (Larus dorninicanus),
antarctic terns (Sterna vittata), southern giant petrels (Mac-
ronectes giganteus), cape pigeons (Daption capense), blue-eyed
shags (Pha/acrocorax atriceps), and brown skuas (Cat ha racta lonn-
hergi) have been successfully reared. (See figures 1 and 2.)
During the 1987-1988 season, in conjunction with the British
Antarctic Survey (BAs), king penguin (A. patagonicus) eggs will
be collected at South Georgia.

While many of these birds are currently maintained at the
Penguin Encounter in San Diego, most are destined for the new
penguin facilities in Orlando, Florida, and San Antonio, Texas.
These two new units will focus mainly on subantarctic species
whereas the Encounters in San Diego and Aurora, Ohio, will
continue to concentrate on the high antarctic forms. All four of
these facilities are available to qualified researchers who may
have projects which are not feasible in the field.

The initial phases of this project were supported by National
Science Foundation grant DPP 76-20746. More recently, gener-
ous support has been received from INACI-I, EACH, and BAS. We
also gratefully acknowledge the assistance of the skillful and
tireless pilots (both fixed wing and helicopter) of the various
nations with which we have been privileged to work.
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