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REMOTE SENSING
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II. VERTEBRATES
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The application of remote sensing methodology to the assessment of Antarctic vertebrate
populations is reviewed. The ERTS missions are discussed and their application to the assess-
ment of Antarctic vertebrates considered. Multi-spectral scanners are discussed and considered
useful for the evaluation of pack ice conditions and to establish relationships among verte-
brate densities and environmental conditions. High resolution is required to identify individual
seals and/or small groups of penguins, and it would appear that the return-beam-vidicon
offers characteristics which may be useful in this respect. However. the prospect for obtaining
such resolution in the near future are not considered good. The telemetering of information
from remote platforms to satellites passing overhead would provide data on movement
patterns and other biological parameters. Also remote sensors placed in pack ice regions could
provide considerable information by using hydrophones in a passive listening context. Clearly,
space technology could aid greatly in the evaluation of the Antarctic biological resources.

1. Introduction

It is well documented that the Antarctic pack ice region is biologically rich.
Ocean currents converge in a manner which produces upwelling, making these
waters rich in nutrients and hence this richness is reflected through the total food
chain. Because the region is rather inhospitable, the magnitude and extent of the
biological resources in this region are poorly known. There currently exists much
interest in the Antarctic seal resources [1] and concern for other vertebrates such
as the whales and penguins has brought a public focus in this region. Thus biol-
ogists are looking more and more to remote sensing to aid in the assessment of
these resources and also to aid in our understanding of the Antarctic pack ice
ecosystem. This paper is directed toward suggestions as to how this technology
can aid in furthering our understanding of the vertebrate populations of this
region. The major emphasis of this paper will be on the application of remote
sensing to the bird and mammal species because they are periodically visible. The
problems in the evaluation of the fish species is more closely related to the assess-
ment of the invertebrates and will not be treated here.

The paper will be divided into two major areas. First. we will consider the appli-
cation of aerial or satellite sensing in the assessment of the visible vertebrate
populations. In this discussion, we will discuss current hardware and resolutions
which are required to identify various animal concentrations. Second, we will try
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ice density or uniformity. This instrumentation is not adequate for habitat
evaluation or the location of populations which have not already been known from
uther sources.

Some improvement has occurred from the present ERTS-A mission and further
improvement will come with the upcoming ERTS-B. Although a great many test

Fig. 2. Weddell seals at Tartle Rock, McMurdo Sound, Antarctica,

data are available on the ERTS-A system and its performance in the laboratory,
its performance in the field is only now being evaluated [2] and its ultimate per-
formance will probably not be determined for several years. Unfortunately there
are no charts or graphs that would allow a biologist to specify what resolutions
would be expected from the ERTS mission with a given set of conditions. We
already know of course that these missions will not identify objects the size of
penguins or seals in the pack ice regions.
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