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Abstract

Geographic Information Systems (GIS) are an innovative and powerful tool to define
relationships between species and habitat in large marine ecosystems. The objectives of
this study were: 1) to gather bathymetry, SST(sea-surface temperature), and right whale
(Eubalaena glacialis) sightings data and convert them to GIS coverages, and 2) to create
a GIS based logistic regression model to predict North Atlantic right whale (Eubalaena
glacialis) distribution as a function of SST and bathymetry. Part of the Scotian Shelf,
45°00'N to 42°00'N latitude and 66°00'W to 61°00'W longitude, was used as a study area
to develop the model. The validity of the model was tested in a separate area with known
right whale distribution, and the results showed that the model predicted sightings where
right whales had been observed. Observations had shown that during their seasonal mi-
gration, a portion of the population does not appear in the known summering grounds in
the Gulf of Maine, Bay of Fundy, and on the Scotian Shelf. New genetic evidence sug-
gested an additional summering ground. Using the model, predictions for the North Atlan-
tic showed possible summering grounds in areas which were historical whaling grounds.
The results from the model can be incorporated into the Recovery Plan for this species.
GIS offers an inexpensive method to examine marine mammals in relation to environmen-
tal and oceanographic features which affect their life histories.
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Introduction

The North Atlantic right whale (Eubalaena
glacialis) is the most endangered of the great whale
species. Numbers in the 1600s showed a popula-
tion size of perhaps 1 200–1 700 but had dropped
by the mid-1700s to approximately 50–175 indi-
viduals due to commercial whaling (Reeves and
Mitchell, 1987; Reeves et al., 1992). From infor-
mation gathered over the last 40 years, the present
North Atlantic right whale population appears to be
concentrated in five areas off the US and Canadian
coasts. Right whales are found off Cape Cod and in
Massachusetts Bay from March through May, in the
Great South Channel from April through June, and
in the Bay of Fundy and Nova Scotian waters from
July through October, with some portions of the
population traveling to the coasts of Florida and
Georgia from November through May (Kraus et al.,
1986; Kraus, 1990; Slay, 1992) (Fig. 1).

The North Atlantic population has been stud-
ied extensively from aerial and shipboard platforms.
However, despite the information gathered, factors
affecting distribution of the population remain
poorly understood and the specific characteristics
of right whale habitat remain unknown. Where some
portions of the population migrate during the win-
ter is still unknown, and new genetic evidence and
sightings data suggest an additional summering
ground (Knowlton et al., 1992; Schaeff et al.,
1993). Locating and characterizing these unknown
summering and wintering grounds are imperative
to the recovery of the North Atlantic population.

At a meeting conducted by the National Ma-
rine Fisheries Service (NMFS) in 1992, the North-
ern Right Whale Recovery Plan (NMFS, 1991) was
presented to members of the right whale scientific
community. This plan identified the need for a habi-
tat study to categorize the biological and physical
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Fig. 4. Model prediction in three right whale summering grounds (GSC, CCB, BOF). Lightest cells = high-
est probability of right whale presence.  Black dots represent partial Right Whale Consortium sightings
data. Area is approximately defined by 61°00'W to 71°00'W longitude and 41°00'N to 46°00'N lati-
tude.

new satellite telemetry and tracking data, and what
is known of their life history, may help determine
where other summering grounds exist. This ap-
proach to studying right whales can serve as a model
for assessing potential distribution of any species
for which enough baseline and life history data are
available to create GIS coverages. In addition, the
results of this project can be incorporated into what
is known about present right whale distribution and
will enable managing agencies, both in the United
States and Canada, to identify and protect critical
areas of right whale habitat more effectively.
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Fig. 5. Predicted right whale distribution areas for the North Atlantic based on best logistic equa-
tion (Table 1).  White areas indicate high probability of right whale presence. (Map pro-
jection Lambert conformal conic, map scale 1:54 000 000).
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