
CETACEAN AND SEABIRD ASSESSMENT PROGRAM

Submitted to

u. S. Department of Commerce
National Marine Fisheries Service

Northeast Fisheries Center
Woods Hole, Massachusetts 02543

in fullfillmenc of

NMFS Granc No. 50-EANF-6-00028

by the

Manomet Bird Observatory
Marine Mammal and Seabird Studies

Manomec. Massachusetts 02345

Copies or use of any porcion of this report are not allowed
wichout permission of the Manomet Bird Observatory or the
National Marine Fisheries Service. Northeast Fisheries Center.





EFFORT EVALUATION OF THE CETACEAN AND SEABIRD ASSESSKERT PROGRAK, 1980-1981

TABLE OF CONTENTS
LIST OF TABLES
LIST OF FIGURES

INTRODUCTION

Study Area and Background

METHODS

NMFS/NEFC Surveys Design-An OverwiewRelative to CSAP
Cetacean and Seabird Census Techniques

1. Collecting Data at ·Sea
2. Analysis of Census Data

RESULTS

EFFORT SUMMARY

Effort
1.
2.
J.
4.
5.
6.

Summary-Number of Transects
Bottom Trawl Surveys
MARMAP Surveys
Scallop Surveys
NMFS Surveys-miscellaneous
NON-NHFS Surveys
OVERVIEW-SURVEY EFFORT

by Survey Type, Subregion and Season

Effort Summary-Effect of Wind on the Number of Transects Conducted, by
Survey Type, Subregion and Season

1. BOTTOM TRAWL
2. MARMAP
J. SCALLOP
4. NMFS-aiscellaneous
5. Non-NKFS SURVEYS
6. OVERVIEW-EFFECT OF WIND ON THE NUMBER OF TRANSECTS BY SEASON AND

SURVEY TYPE

MONITORING CAPABILITIES RELATIVE TO LEVELS OF EFFORT-A COMPARISON BETWEEN
THE NUMBER OF SIGHTINGS. INDIVIDUALS PER TRANSECT AND THE DISTRIBUTION OF
SIGHTINGS FOR THE ENTIRE DATABASE AND FOR SELECTED SURVEY TYPES.

MONITORING CAPABILITIES USING ONLY DATA COLLECTED ON KARKAP AND
BOTTOK TRAWL SURVEYS-BALEEN WHALES.
PERCENT DIFFERENCES BETWEEN THE NUMBER OF CETACEANS/TRANSECT FOR
THE ENTIRE DATABASE AND FOR SELECTED SURVEY TYPES-BALEEN WHALES.

2.

The Number and Distribution of Sightings for the Entire Database
The Number of Sightings and Number per Transect for Selected Survey
Types.

1.



3. MONITORING CAPABILITIES USING ONLY DATA COLLECTED ON MARMAP AND
BOTTOM TRAWL SURVEYS-DELPKINIDS.

4. PERCENT DIFFERENCES BET'lEENfHE NUMBER OF CETACEANS/TRANSECT FOR
THE ENTIRE DATABASE AND FOR SELECTED SURVEY TYPES-DELPHINIDS.

MONITORING CAPABILITIES-SPECIES ACCOUNTS.

DistributlOn, Number of Sightings, and Number per Transect.
1. BOTTLENOSED DOLPHIN.
2. SPOTTED DOLPHIN.
3. STRIPED DOLPHIN.
4. COMMON OR SADDLEBACK DOLPHIN.
5. ATLANTIC WHITE-SIDED DOLPHIN.
6. WHITEBEAKED DOLPHIN.
7. GRAMPUS.
8. KILLER WHALE.
9. PILOT 'lHALE.

10. HARBOR PORPOISE
11. SPERM wHALE.
12. MINKE WHALE.
13. FIN WHALE.
14. BLUE WHALE.
15. SEI WHALE.
16. HUMPBACK WHALE.
17. RIGHT WHALE.

Ability of the Monitoring Program to Detect a Change in the Distribution
of Cetaceans Within a Subregion and Between Regions.

1. Shifts in the Distribution of Humpback and Fin Whales, 1982
1983, 1984-1985, and 1986-1987, Within the South and the
Southwestern Gulf of Maine, Strata 23-27.

RECOMMENDATIONS FOR CONTINUED RESEARCH

Data Analysis and Compatibility with Existing NMFS/NEFC Databases.
1. Compatibibility with existinq NMFS/NEFC Databases.

Demonstrated Ability to Monitor Trends in Cetacean Distribution and
Patterns of Abundance.

LITERATURE CITED .



LIST OF TABLES

Table 1. Number of marine mammal transects conducted during all surveys
for 1980 through 1987 itransects conducted at wind speeds i16
knots excluded).

Table 2. Number of marine mammal transects conducted during bottom trawl
surveys for 1980 through 1987 (transects conducted at wind spe~ds

>16 knots excluded).

Table 3. Number of marine mammal transects conducted during MARMAP surveys
for 1980 through 1987 (transects conducted at wind speeds >16
knots excluded).

Table 4. Number of marine mammal transects conducted during scallop surveys
for 1980 through 1987 (transects conducted at wind speeds >16 knots
excluded.

Table 5. Number of marine mammal transects conducted during Northeast
Monitoring Surveys for 1980 through 1987 (transects conducted
at wind speeds >16 knots excluded).

Table 6. Number of marine mammal transects conducted during non-NMFS surveys
for 1980 through 1987 (transects conducted at wind speeds >16 knots
excluded.

Table 7. Number of marine mammal transects conducted below and above 16 knots
wind speed for 1980 through 1987 sombined (by survey type).

Table 8. Number of sightings and individuals of baleen whales from 1980
through 1987 combined by season and subregion.

Table 9. Number of baleen whales per 100 transects for 1980 through 1987
combined by season and subregion.

Table 10. The ten subregions with the highest density (number/transect) of
baleen whales in the study area, 1980 through 1987 combined, by
season and subregion.

Table 11. The number of sightings and individuals of delphinids for 1980
through 1987 combined by season and subregion.

Table 12. The number of delphinids per 100 transects for 1980 through 1987
combined by season and subregion.

Table 13. The ten subregions with the highest density (number/transect) of
dolphins in the study area, 1980 through 1987 combined, by season
and subregion.

Table 14. Number of baleen whales per 100 transects in bottom trawl, KARMAP,
and all NMFS surveys for 1980 through 1987 combined.

Table 15. The ten subregions with the highest density (number/transect) of
baleen whales in the study area, 1980 through 1987 combined, by
season and subregion (data from MARMAP surveys only).



ii

Table 16. The ten sUbregions with the highest density (number/transect) of
ba1~en whales 1n the study area. 1980 through 1987 combined. by
season and subregion (data from trawl surveys only).

Table 17. Percent difference between the number of baleen whales per transect
for MARMAP (upper) or for bottom trawl (lower) surveys, and for all
NMFS surveys for 1980 through 1987 combined.

Table 18. Number of delphinids per 100 transects in bottom trawl. MARMAP,
and all NMFS surveys for 1980 through 1987 combined.

Table 19. The ten subregions with the highest density (number/transect) of
all delphinids in the study area, 1980 through 1987 comblned, by
season and subregion (data from MARMAP surveys only).

Table 20. The ten subregions with the highest density (number/transect) of
all delphinids in the study area, 1980-1987, by season and
subregion (data from trawl surveys only).

Table 21. Percent difference between the number of delphinids per transect
for KARMAP (upper) or for bottom trawl (lower) surveys, and for all
NMFS surveys for 1980 through 1987 combined.

Table 22. Number of sightings, individuals and individuals/l00 transects for
bottlenosed dolphins, 1980 through 1987, all data combined.

Table 23. Numbe~ of sightings, individuals and individuals/l00 transects for
spotted or bridled dolphins, 1980 through 1987, all data combined.

Table 24. Number of sightings, individuals and individuals/lOO transects for
striped dolphins, 1980 through 1987, all data combined.

Table 25. Number of sightings, individuals and individuals/lOO transects for
saddleback or common dolphins, 1980 through 1987, all data combined

Table 26. Number of sightings, individuals and individuals/lOO transects for
whitesided dolphins, 1980 through 1987, all data combined.

Table 27. Nuaber of sightings, individuals and individuals/l00 transects for
grampus (Risso's dolphins), 1980 through 1987, all data combined.

Table 28. Number of sightings, individuals and individuals/lOO transects for
pilot whales, 1980 through 1987, all data combined.

Table 29. Number of sightings, individuals and individuals/100 transects for
harbor porpoise, 1980 through 1987, all data combined.

Table 30. Number of sightings, individuals and individuals/100 transects for
sperm whales, 1980 through 1987, all data combined.

Table 31. Number of sightings, individuals and individuals/100 transects for
minke whales, 1980 through 1987, all data combined.



iii

Table 32. Number of sightings, individuals and individuals/100 transects for
fin whales, 1980 through 1987, all data combined.

Table J3. Number of sightinqs, individuals and individuals/100 transects for
sei whales, 1980 through 1987, all data combined.

Table 34. Number of sightings, individuals and individuals/100 transects for
humpback whales, 1980 through 1987, all data combined.

Table 35. Number of sightings, individuals and individuals/100 transects for
right whales, 1980 through 1987, all data combined.

Table 36. Number of- siqhtings per transect for humpback whales, 1982-1987,
for NMFS subregions Southwest Gulf of Kaine-northern section
(Strata 26-27), Southwest Gulf of Maine-southern section (Strata
23,25), and Gulf of Maine-South (Strata 24).



iv

LIST OF FIGURES

Figure 1. Strata sampled on NEFC offshore bottom trawl sur/eys.

Figure 2. Subreglons of the continental shelf of the eastern United States
adapted from NMFS/NEFC surveys and mentioned in the text.

Figure 3a. Location of cetacean and seabird sighting transects sampled during
the bottom trawl and MARMAP survey components of the Northeast
Fishery Center standardized surveys showing the differences in the
distribution of transects with survey type (from Smith et al.
1988).

Figure 3b. Location of cetacean and seabird sighting transects sampled during
the scallop survey component of the Northeast Fishary Center
standardized surveys showing the distribution of transects with
this survey type (from Smith et al. 1988).

Figure 4a. Distribution of all baleen whale sightings taken during shipboard
surveys, for all seasons 1980~1986, in shelf waters of the
northeastern United States.

Figure 4b. Distribution of all baleen whale sightings taken during shipboard
surveys, for summer and tall 1980-1986, in shelf waters of the
northeastern United States.

Figure 4c. Distribution of all baleen whale sightings taken during shipboard
surveys, for winter and spring 1980-1986, in shelf waters of the
northeastern United States.

Figure Sa. Distribution of all dolphin sightings taken during shipboard
surveys, for all seasons 1980-1986, in shelf waters of the
northeastern United States.

Figure 5b. Distribution of all dolphin sightings taken during shipboard
surveys, for summer and fall 1980-1986, in shelf waters of the
northeastern United States.

Figure 5c. Distribution of all dolphin sightings taken during shipboard
surveys, for spring and winter 1980-1986, in shelf waters of the
northeastern United States.

Figure 6a. Distribution of all bottlenosed dolphin sightings taken during
shipboard surveys, for all seasons 1980-1986, in shelf waters of
the northeastern United States.

Figure 6b. Distribution of all bottlenosed dolphin sightings taken during
shipboard surveys, for summer and fall 1980-1986, in shelf waters
of the northeastern United States.

Figure 6c. Distribution of all bottlenosed dolphin sightings taken during
shipboard surveys, for winter and spring 1980-1986, in shelf
waters of the northeastern United States.



.,

riQuee 64. Distribution of all bottlenosed dolpbin siohting! taken during
shipboard surveys. by season. 1980-1986. in shelt vaters of
the northeastern Unitad States.

Figure 7.. Distribution of all spotted dolpbin sigbtings taken durinQ
shipboard surveys, tor all seasons 1980-1986. in shelf
waters of tbe northeastern United States.

Figure 7b. Distribution of all spotted dolphin sightings taken during
shipboard surveys, for summer and fall 1980-1986. in shelf
waters of the northeastern United States.

Figure 7c. Distribution of all spotted dolphin sightings taken during
shipboard surveys. for winter and spring 1980-1986. in shelf
waters of the northeastern United States.

Figure 74. Distribution of all spotted dolphin sightings taken during
shipboard surveys, by season, 1980-1986, in shelf
vaters of the northeastern United States.

Figure 8a. Distribution of all striped dolphin sigbtings taken during
shipboard surveys, for all seasons 1980-1986. in sbelf
waters of the northeastern United States.

Figure 8b. Distribution of all striped dolphin sightings taken during
sbipboard surveys. by season. 1980-1986, in sbelf
~aters of the northeastern United States.

Figure 9a. Distribution of all saddleback dolphin sightings taken during
shipboard surveys. for all seasons 1980-1986, in shelf
waters of the northeastern United States.

Figure 9b. Distribution of all saddleback dolphin sightings taken during
shipboard surveys. for sumaer and fall 1980-1986. in sbelf
waters of the northeastern United States.

Figure 9c. Distribution of all saddlaback dolphin sightings taken during
shipboard surveys. for winter and spring 1980-1986. in sbelf
vaters of the northeastern United States.

Figure 94. Distribution of all saddleback dolpbin sightings taken during
shipboard surveys, by season. 1980-1986. io sbelf
vaters of the northeastern United States.

Figure lOa. Distribution of all wbite-sided dolpbin sightings taken during
shipboard surveys, for all seasons 1980-1986, in sbelf
vaters of tbe northeastern United States.

Figure lOb. Distribution of all wbite-sided dolphin sighting. taken during
shipboard surveys, for suaaer aDd fall 1980-1986, in sbelf
waters ot the north~.!lt,.r" Itrd ...... ~ .. "" ....



vi

Figure 10c. Distributlon of all white-sided dolphin sightings taken during
shipboard surveys. for winter and spring 1980-1986, in shelf
waters of the northeastern United States.

Figure 10d. Distribution of all white-sided dolphin sightings taken during
shipboard surveys. by season, 1980-1986, in shelf
waters of the northeastern Unlted States.

Figure l1a. Dlstribution of all Risso's dolphin sightings taken during
shipboard surveys, for all seasons 1980-1986, in shelf
waters of the northeastern United States.

"Figure I1b. Distribution of all Risso's dolphin sightings taken during
shipboard surveys, for summer and fall 1980-1986, in shelf
waters of the northeastern United States.

Figure llc. Distribution of all Risso's dolphin sightings taken during
shipboard surveys, for winter and spring 1980-1986, in shelf
waters of the northeastern United States.

Figure Ild. Distribution of all Risso's dolphin sightings taken during
shipboard surveys, by season, 1980-1986, in sbelf
waters of the northeastern United States.

Figure 12a. Distribution of all pilot whale sightings taken during
shipboard surveys, for all seasons 1980-1986, in sbelf
waters of the northeastern United ·States.

Figure 12b. Distribution of all pilot whale sightings taken during
sbipboard surveys, for summer and fall 1980-1986, in shelf
waters of the northeastern United States.

Figure 12c. Distribution of all pilot wbale sightings taken during
shipboard surveys, for winter and spring 1980-1986, in shelf
waters of the nortbeastern United States.

Figure 12d. Distribution of all pilot whale sightings taken during
shipboard surveys, by season, 1980-1986, in shelf
waters of the northeastern United States.

Figure 13a. Distribution of all harbor porpoise sigbtings taken during
shipboard surveys, tor all seasons 1980-1986, in shelt
waters of the northeastern United States.

Figure 13b. Distribution of all harbor porpoise sightings taken during
shipboard surveys, by season, 1980-1986, in shelf
waters of the northeastern United States.

Figure 14a. Distribution ot all sperm whale sightings taken during
shipboard surveys, tor all seasons 1980-1986, in shelt
waters of the northeastern United States.

Figure 14b. Distribution ot all sperm whale sightings taken during
sbipboard surveys, for summer and fall 1980-1986, in shelf
waters of the northeastern United States.



vii

, Figure 14c. Distribution of all sperm whale sightings taken during
shipboard surveys, for winter and sprlng 1980-1986, in shelf
waters of the northeastern United States.

Figure 14d. Distribution of all sperm whale sightings taken during
shipboard surveys, by season, 1980-1986. in shelf
waters of the northeastern United States.

Figure lsa. Distribution of all minke whale sightings taken during
shipboard surveys, for all seasons 1980-1986, in shelf
waters of the northeastern United States.

Figure 150. Distribution of all minke whale sightings taken during
shipboard surveys, for summer and fall 1980-1986, in shelf
waters of the northeastern United States.

Figure ISc. Distribution of all minke whale sightings taken during
shipboard surveys, for winter and spring 1980-1986, in shelf
waters of the northeastern United States.

Figure 1Sd. Distribution of all ~inke whale sightings taken during
shipboard surveys, by season, 1980-1986, in shelf
waters of the northeastern United States.

Figure 16a. Distribution of all fin whale sightings taken during
shipboard surveys, for all seasons 1980-1986, in shelf
waters of the northeastern United States.

Figure 16b. Distribution of all fin whale sightings taken during
shipboard surveys, for summer and fall 1980-1986, in shelf
waters of the northeastern United States.

Figure 16c. Distribution of all fin whale sightings taken during
shipboard surveys, for winter and spring 1980-1986, in shell
waters of the northeastern United States.

Figure 16d. Distribution of all fin whale sightings taken during
shipboard surveys, by season, 1980-1986, in shelf
waters of the northeastern United States.

Figure l7a. Distribution of all sei whale sightings taken during
sbipboard surveys, for all seasons 1980-1986, in shelf
waters of the northeastern United States.

Figure 17b. Distribution of all sei whale sightings taken during
shipboard surveys, by season, 1980-1986, in shelf
waters of the northeastern United States.

Figure l8a. Distribution of all humpback whale sightings taken during
shipboard surveys, for all seasons 1980-1986, in shelf
waters of the northeastern United States.



viii

Figure ISb. Dlstr1bution of all humpback whale sight1nqs taken dur1ng
shlpboard surveys, for summer and fall 1980-1986, 1n shelf
waters of the northeastern United States.

Figure 18c. Distribution of all humpback whale sightings taken during
shlpboard surveys, for winter and spring 1980-1986, in shelf
waters of the northeastern United States.

Figure 18d. Distribution of all humpback whale sightings taken during
shipboard surveys, by season, 1980-1986, in shelf
waters of the northeastern United States.

Figure 19a. Distribution of all right whale sightings taken during
shipboard surveys, for all seasons 1980-1986, in shelf
waters of the northeastern United States.

Figure 19b. Distribution of all right whale sightings taken during
shipboard surveys, by season, 1980-1986, in shelf
waters of the northeastern United States.

Figure 20a. Distribution of all humpback whale sightings taken during
shipboard surveys, for all seasons 1982-1983, in shelf
waters of the northeastern United States.

Figure 20b. Distribution of all humpback whale sightings taken during
shipboard surveys, for all seasons 1984-1985, in shelf
waters of the northeastern United States.

Figure 20c. Distribution of all humpback whale sightings taken during
shipboard surveys, for all seasons 1986-1987. in shelf
waters of the northeastern United States.

Figure 20d. Distribution of all humpback whale sightings taken during
shipboard surveys, for all seasons, 1987, in shelf
waters of the northeastern United States.

Figure 21a. The distribution of gannets in March and spring sandlance (from
trawl surveys).

Figure 21b. The distribution of gannets in April and spring sandlance (from
trawl surveys).

Figure 21c. The distribution of gannets in March and spring mackerel (from
trawl surveys).

Figure 21d. The distribution of gannets in April and spring mackerel (from
trawl surveys).

Figure 21e. The distribution of gannets in November and fall sandlance and
mackerel (from trawl surveys).

Figure 21£. The distribution of gannets in December and fall sandlance and
mackerel (from trawl surveys).



1

INTRODUCTION

The Cetacean and Seabird Assessment Program (CSAP) has been conducted by

the Manomet Bird Observatory, through a contract with the Northeast Fisheries

Center (HEFC) of the National Marine Fisheries Service (NMFS) since May 1980.

This long-term monitoring program is designed to provide an assessment of the

abundance and distributions of populations of cetaceans, seabirds and marine

turtles in the shelf waters of the northeastern United States.

The CSAP data base has been designed to be fully compatible with NMFS

data bases in order to permit the analysis of the trophic interactions among

these consumers and their prey. The importance of quantitative, spatial and

temporal abundance data on cetaceans and seabirds cannot be overstated. The

total estimated consumption of zooplankton, fish and squid on Georges Bank by

the cetacean (Scott et ale 1983; Kenney et ale 1985) and seabird (Powers and

Backus 1985) communities has been estimated at 7.4 kcal/m2/yr, which is

greater than the rate of human use, which has been estimated to be 6.1

kcal/m2/yr (Sissenwine et al. 1983'. This underscores the importance of a

cetacean/seabird assessment program integrated with standardized fishery

surveys.

The design, method of stratification, and timing of the SCAP sampling

effort have been completely congruent with those of the NMrS surveys. CSAP

was designed to ensure that cetacean and seabird data could be directly

compared with fisheries data bases in a statistical manner. Thus far, the

CSAP data base has been used to assess: 1) seasonal and spatial distributions

and abundance of cetaceans (Payne et al. 1984) and seabirds (Powers 1983;

1987; Powers and Brown 1988), 2) site-specific evaluations of cetacean/seabird

distributions and abundance (Powers 1987; Powers and Payne 1983), 3) trophic

interactions and prey selectivity of seabirds (Payne et al. 1983; Powers and



Backus 1988) and cetaceans (Payne et al. 1986; Smith et al. 1988), and 4) the

relationshlp between cetacean distributions and oceanographic features (Payne

et al. 1986; Selzer and Payne 1988). In addition, the CSAP data base, in

combination with other databases, has been used to characterize the

distribution of cetaceans and seabirds in relation to nearshore and offshore

dumpsites and proposed incineration-at-sea locations.

In a recent examination of the utility of CSAP to meet the needs of

NMFS!NEFC (Smith etal. 1988), the need for further analyses of CSAP data,

especially those designed to examine the ability of CSAP to monitor long-term

spatial and temporal trends in the distribution of cetaceans and seabirds, and

those designed to assess the abundance of cetaceans, was recognized. The

ability of CSAP to assess the cetacean and seabird communities also need be

examined relative to expected decreases in total NMFS survey effort, which may

affect the ability of this program to monitor cetacean and seabird

distribution and abundance.

To that end, this report provides 1) a discussion of the CSAP effort

relative to survey type, and extent of effort by region and season, for 1980-

1987, 2) a detailed accounting of the number of sightings per transect of each

cetacean species by survey type and season, 3) and a comparative examination

of the abundance of cetaceans (sightings per transect) for selected species of

cetaceans between the results using the entire database (all NMFS surveys,

1980-1987) with data collected only on MARMAP and on bottom trawl surveys for

the same time period. We also provide distributional data for cetaceans based

on sightings collected 1980-1986 throughout the study area. In this

examination of the survey effort and results only cetacean sightings and

effort were considered.



STUDY AREA AND BACKGROUND

The study area consists of all shelf and shelf-edge waters (waters less

than 100 fathoms) of the northeastern United States between Cape Hatteras, N.
.

C. and Nova Scotia, Canada. The area is divided into four distinct water

types each having their own characteristic features and species assemblages

with regards to fish, cetaceans and seabirds. These areas are the Gulf Of

Maine, Georges Bank, southern New England waters and the mid-Atlantic Bight.

The principal areas of interest are the waters on and adjacent to Georges

Bank.

The area has been spatially stratified byNKFS/NEFC (Grosslein 1969) into
WW~ ~

strataLare separated by depth and latitude (see Figure 1). These strata are

combined into ecological units or subregions, and, when combined, comprise

each of the four major regions within the study area (see Figure 2).

The study area has been shown to contain important habitats for feeding

aggregations of cetaceans. Gulf of Maine waters are extremely important to

large whales (Hain et al. 1981; Cetap 1982; Mayo 1982; Payne et al. 1986).

Baleen whales are recorded throughout the shelf, but greatest concentrations

occur in the southwest Gulf of Maine during spring through fall (Kenney and

Winn 1986; Payne et al. 1986). The areas used most by endangered baleen whales

were in the southwest Gulf of Maine along the 100m contour within NKFS/NEFC

groundfish strata No. 23-27 (see Figure 1). These area include the Great

South Channel north along the outside of Cape Cod, over Stellwagon Bank to

Jeffreys Ledge and Jeffreys Basin. This Gulf of Maine based distribution is

characteristic of finback Balaenoptera physalus, humpback Meqaptera

novaeangliae , minke ~ acutorostrata and right Eubalaena glacial is whales.

The southern New England and mid-Atlantic regions were not reported in the ten

most occupied shelf areas based on shipboard surveys (Payne et al. 1984).

A second important cetacean habitat off the northeast U. S. for large
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cetaceans is along the edge of the continental shelf south and southeast of

Georges Bank (Hain et al. 1985; Payne et al. 1984; Kenney et al. 1986. Kenney

and winn 1987). Sperm whales Physeter macrocephalus, fin whales and sei

whales ~ borealis were reported in these waters. The only small cetaceans

commonly observed with this distribution were the white-sided dolphin

Lagenorhynchus acutus and harbor porpoise Phocoena phocoena (Hain et al. 1981;

Selzer and Payne 1988).

The greatest concentrations of dolphins occurred from Georges Bank south

to the mid-Atlantic regions, principally from mid-shelf seaward to the shelf

edge, independent of season (Hain et al. 1981; Cetap 1982; Payne et al. 1986;

Selzer and Payne 1988). The species included are common dolphin Delphinus

delphis, striped dolphin Stenella coerueoalba, bottlenosed dolphin Tursiops

truncatus, grampus Grampus griseus, and pilot whales Globicephala ~

(especially mid-winter). The center of abundance for these species is the

mid-Atlantic Bight region although it shifts northward, onto the shelf and

into the GeM in summer and fall. Only the southwest GeM was ranked as a high

use habitat for dolphins in that region. This is due to the GOM-based

distribution of white-sided dolphins throughout most of the year.
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METHODS

NMFS/NEFC Surveys Design-An Overview Relative to CSAP

A long-term series of bottom trawl surveys was begun by NMFS/NEFC in 1963

(Azarovitz 1981). Prior to this, earlier research had focused on a series of

unconnected cruises focusing on a few species. The design of the survey was

stratified random using depth and latitude as factors in stratification.

Initially, 1963-1966, the survey covered the area from Hudson Canyon north to

the Scotian Shelf. In 1967 the coverage was extended south to Cape Hatteras.

An autumn series has existed since 1963 and a spring groundfish trawl series

has existed since 1968. Details on sampling procedures are provided in

Grosslein (1969). Because the time-series database generated by this survey

was collected with standardized procedures and, therefore, is capable of being

analyzed statistically in a consistent manner from survey to survey, season to

season and across taxonomic databases (i.e. zooplankton, fish stocks), it has

played a key role in the development of a multispecies-ecological approach to

fisheries management. The CSAP program was designed to be completely

compatible with NMFS/NEFC databases so that marine mammal and seabird data

could be compared directly to fishery databases throughout the time series

during which both types of information have been gathered.,
A basic part of NKFS strategy is to provide a broad-scale monitoring of

the ecosystem to provide a database against which predictive models can be

evaluated. In 1968, the R/V ALBATROSS IV began taking a plankton tow at each

bottom trawl survey station. This piggyback situation continued until 1976

when separate plankton surveys were initiated and HKFS established the Marine

Monitoring Assessment and Prediction Program (KARKAP) to provide annual and

seasonal monitoring of the distribution, biomass, and population structure of

principal biota, and the physical environment on a broad geographical scale

(Sherman 1980). In 1980 NKFS/NEFC began placing a dedicated observer on board



if~7\
~ e~ MARHAP survey to

seabirds and turtles.

8

monitor the distribution and abundance of cetaceans,

We consider the Cetacean and Seabird Assessment Program

a natural continuation of the KARMAP strategy.

In addition to bottom trawl and plankton surveys, MBO observers are

placed on scallop surveys, and other NMFS/NEFC surveys which cover a portion

of, or the entire study area, in a stratified design.

Since 1984 all plankton surveys were conducted aboard the R/V DELAWARE

II. During 1987 these surveys were discontinued. Groundfish and scallop

surveys were conducted aboard the R/V ALBATROSS IV and provided a platform for

the dedicated CSAP observer between 1980 -1987.

Cetacean and Seabird Census Techniques

1. Collecting Data at Sea

The cetacean and Seabird Monitoring Program has been designed so that one

dedicated observer can collect sighting data on several taxa, ~rincipally

cetaceans and seabirds (Powers et ale 1980). Observations are recorded from

research vessels, principally the NKFS/NEFC research vessels R/V ALBATROSS IV

AND R/V DELAWARE II, which conduct standardized surveys throughout the shelf
j.

;

waters of the northeastern United States. Observations are recorded

continuously along a predetermined path between NMFS sampling stations as long

as the vessel is moving on a straight course and a uniform speed. MBO

observers are placed on NKFS/NEFC research vessels on a non-interference basis

and cannot determine the course of the vessel during the survey. Therefore

the spatial and temporal coverage and the stratified-random component of the

Cetacean and Seabird Assessment Program's survey design is dependent entirely

on that of the NKFS fishery and zooplankton surveys. -

The NKFS stations are randomly. placed within each stratum roughly in

proportion to the size of each stratum (Grosslein 1969). Therefore the amount
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of time spent traveliog between sampling stations is also proportional to the

size of each stratum.

Observations are recorded in is-minute periods wbere each period is

considered a transect. Thus, tbe duration of each s.mplin; period is constant

but the length of tbe transect varies slightly depending on vessel speed.

Generally all NMrs research vessels operate at speeds between 8-12 knots

between sampling stations. Each 15 minute transect is given & unique cruise

and observatioD Dumber. Each 15 minute transect is also placed within a

KKFSIHEFC stratua tbus enabling all cetacean aDd seabird sighting, within &

stratue or combined strata to be directly coapared to MKFS zooplankton and

trawl survey data tor siailar strata by cruise, survey, year or by area

co.bined over years.

The data are collected duriDq the day and later traDscribed onto codiDq

forms while at sea. Data collected for each 15 aiDute traDsect are as

follows:

I CRUISE HUKBER:
the cruise and
represented in

A nuaeric code unique to each cruise. The year of
the nu.ber of that cruise within that year are
this code.

~ OBSERVATIOH HUMBER: Unique nuaber for each lS-ainute transect
within a cruise.

1 OBSERVATIOW TYPE: Specific census aethods differ for seabirds and
for cetaceans/turtles. Seabirds are counted in a fixed area, JOOa
laterally by the distance traveled in a 15 ainute transect. A
cetacean/turtle cen.u. is a count of all observations sighted
within 900 of tbe bow ot tbe sbip on either side ot tbe vessel
forward of tbe observer during tbe 15 ainute transect. These
censusiD9 aetbod. are used in a specific co.biDatioD as follows:

Ob.ervatioD Type 1 includes tbe seabird census and tbe
cetacean/turtle census (i.e. tbe counts occur concurrently).

Observation Type 2 includes only tbe cetacean/seabird censu,.

For tirst tise observers, we suggest that these two separate
censusing setbods are alternated during tbe first day or two on the
observers tirst deploywent. Theretore the observer spends roughly
twice as auch tiae surveying for cetaceans/turtle. as for seabirds.
An experienced observer conducts only Type 1 observatioDs thereby
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maxlmlzlng ava~lable survey time for all taxa. These two survey
types are the core of the quantitative database and require that
the vessel is movlng on a straight course at a constant speed.

Observation Type 3 occurs when a noteworthy sighting (cetacean,
large flock of seabirds, rarities or rare occurrence) happens
outside the quantitative 15 minute transect period. This is a non
quantitative observation used only for distributional information
or rare-occurrence information. The Observation Type 3 occurs
under a variety of situations, for example:

.. if an observer is conducting a Type 1 Observation and sees a
noteworthy bird or flock of birds outside the 300~ counting strip .

.. if the observer is conducting a Type 2 Observation and sees
a noteworthy bird sighting anywhere •

.• if the observer is between observations or has just come on
watch (i.e. during or just following meals, when ship is
stationary, etc.) and sees a noteworthy sighting of any taxa •

.. if the observer sees a cetacean or turtle aft of the
previously described cetacean/turtle sighting area at any time.

Observation Type 3 data contributes to distributional analyses
but do not contribute to abundance or density estimates.

~ANIMAL TYPE: Seabirds equal Animal Type 1: Cetaceans equal Animal·
Type 2: Turtles are Animal Type 3.

~ SPECIES: Each species and species group has their own unique code.

t NUMBER SEEN: The number of each species observed are recorded for
each sighting.

~ AGE: If a seabird can be aged based on differences in plumage,
then this is recorded for that sighting. If a group of dolphins
has a calf present within the group (or a mother-calf whale
sighting), then the calf is noted.

SIGHTING ANGLE: Angle relative to the sighting from 0-900 on
either side of the bow using the bow of the ship as 00 (for
cetaceans and turtles only).
DISTANCE TO SIGHTING: Estimated distance (in meters) to cetacean
or turtle sighting (for cetacean and turtle sightings only).

l~ FEEDING: Behavioral code recorded for all feeding observations of
any taxa.

I, DATE: Year-month-day

!1- LATITUDE-LONGITUDE: Position of the ship noted for each 15 minute
transect. The position is usually recorded at the beginning of
each transect.

lJ STRATA: The location of each 15 minute transect is also recorded
based on NMFS/NEFC bottom trawl survey strata.

1'( ELAPSED TIME: The duration of each transect is noted as 15
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minutes. Each Observation Type 3 is recorded as zero minutes as an
error check to separate quantitative from non-quantitative data.

I~ SHIP COURSE AND SPEED: Each noted for each transect in whole
.t degrees and to the nearest knot of speed.

'1 VATER DEPTH: Recorded in meters.

l~ WATER TEMPERATURE: Surface temperature recorded to nearest tenth
of a degree Centigrade.

" WIND SPEED: True wind speed in whole knots.

~ DEBRIS TYPE: Marine debris is recorded on field forms for examination at a
later date.

Observers are responsible for collecting data, coding this information

and writing a brief narrative of all cetacean/turtle sightingsand all

noteworthy seabird sightings. Data are collected during daylight hours and

coded in the evening at sea. Observers are expected to maximize hours by

conducting as many transects and, observations as possible during each

deployment. Daily operations of the vessel which include meals, sampling

stations, and inclement weather provide regular breaks from the routine.

2. Analysis of Census Data

Observations have been traditionally grouped into four seasons: spring

(March-May), summer (June-August), fall (September-November), and winter

(December-February). Data are spatially divided based on management needs of

NMFS/NEFC into four major regions: the Gulf of Maine, Georges Bank, southern

New England, and the aid-Atlantic. These regions were adapted from NKFS/NEFC

survey strata. Each stratum can be combined with others to form subregions

within each major region (i.e. the central Gulf of Kaine, or mid-Atlantic

Inner Shelf vs. Outer Shelf, etc.).

Estimates of cetacean abundance (for this examination) were derived from

the number of individuals /transect. At the initial point of each mammal

sighting a radial distance to the sighting from the observer and an angle

measurement to the sighting from the transect line are made. Estimating
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distances at sea are a major source of error in any line transect sampling at

sea. Distances up to 1 km are determined with a rangefinder. Sighting

distances beyond 1 km are estimated by eye. The use of the ship's radar may

be useful in determining distances to objects near the sighting (i.e. ships,

buoys) thereby adding greater confidence to the estimated distance. Observers

are encouraged to practice estimating distances visually to an object which

can be picked up on radar, then verifying their estimate with the actual

distance as indicated by the ship's radar. Angles are estimated form the

ship's compass on the bridge or flying bridge. Right angle distances are

calculated for all sightings from the sighting data.

Estimates of cetacean density are derived from sighting angle and

distance data using line transect methodologies (Seber 1973; Eberhardt et ale

1979: Burnham et ale 1980; Scott et ale 1983).

Densities have been estimated using the Cox-Eberhardt (Eberhardt 1978)

~ethod. Initial results were presented for the shipboard data in Payne et ale

(1984). Using aerial surveys, Cetap (1982), Kenney et ale (1985) and Scott

et ale (1983) used this method to estimate densities of cetaceans for the same

area. Payne et ale (1984) pooled all dolphin data and all large whale data to

determine the decreasing probability of sightings with increased right angle

distance from the transect line (i.e. sighting probability function, f(O».

The theory, ·mathematics and statistical analysis of transect surveys are

well understood (Seber 1973, Eberhardt et ale 1979, Burnham et ale 1980). In

general, the probability of sighting an animal on the survey line is assumed

to be 100', and to decrease as a function of the distance from the survey

line. In some cases the probability may be 100' out to some distance, d(c),

from the survey line, a zone of complete detection, and then decrease.

Therefore, if all individuals sighted within some maximum distance d(a) ) d(c)
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are counted, that count will underestimate the actual number of individuals

present within a distance d(m) of the survey line; in other words. there will

be incomplete detection of the population of individuals that are between

distances d(c) and d(m) from the survey line. There are two basic approaches

to dealing with the incomplete detection problem. First. line-transect

surveys count all individuals observed out to a d(m) that is usually much

greater than d(c), often the horizon, and uses information on the distances of

the sightings from the transect line to compensated for the negative bias that

results from incomplete detection. Second, strip-transect surveys count all

individ~als observed within some distance from the transect line, des) (=

d(c).

The different characteristics of marine mamaals and seabirds mean that

different survey techniques are best suited to each group. Because seabirds

often occur in densities too high to allow enough time to estimate all of

their distances from the transect line, they are surveyed using a strip

transect in almost all studies (see Tasker et al. 1984). Marine mammals

rarely occur at such high densities. In fact, their densities are often so

low that sampling to the horizon must be employed to maximize the number of

individuals counted and therefore lower the confidence limits on density

estimates derived from the data. Therefore, mammals are surveyed with the

line-transect technique.

The strip-transect technique currently used by this program was developed

after several years of experience with censusing seabirds in the study area,

and incorporated theory and field techniques developed in other programs (see

descriptions in Powers et al. 1980, Powers 1982, 1983). In practice, the d(s)

used in this study, 300 a, is larger than the d(c) for many species. Indeed,

often the assumption of complete transect even on the transect line is invalid

(Viens et al. 1978, Tasker et al. 1984). Therefore, most estimates of seabird
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tffort Summar -Nu.ber

l4

Transeets b Sur?e T e Subre ion and Season

The number of transects conducted tor all years. 1980-1987, by subre;ion

and season are presented in Table 1. A combined total ot 18,826 transects

were conducted tbroug~jut the study area and durin; the entire time period.

The spring througb fall total (N.~~.J9J) represents 81' of the total number of

transects conducted throughout the year. Within t~~ year, areal and temporal

coverage varies significantly between survey type.

1. 8ottom Trawl Surveys

Bottom trawl or groundfisb surveys occurred primarily during sprlnq and

autumn (Table 2). A total of 3,542 transects were conducted durin; thes. two

seaSODS. Tbis is 93\ of the total nuaber of tr~ns.cts conducted on trawl

surveys throughout the year.

2. MARKAP Surveys

KARKAP or ichthyo-and phytoplankton surveys p~o.ided the ~est seasonal

and regional coverage of aDy individual type of survey (Table 3). A total of

4,920 transects vere conducted spring through fall. representing 89\ ot the

total tor this survey type. This survey type also provided the CSAP proqra.

with the largest nuaber ot cruise. upon which we could place an observer.
This is partially because KARKAP operated tbree surveys per year rather tnan

two for the trawl surveys, and ooe tor the scallop survey. Perhaps aore

importantly, KARKAP provided CSAP with tbe best winter coverage throughout the

study area. Fitty-five percent of the total nu.ber of tranlects conducted

during winter vere conducted aboard KARKAP surveys. The re.ainder of the

vinter data was collected aboard HMFS non-survey cruises which lack the

~spatial coverage ot the KARMAP surveys. Since MARKAP vas significantly

/lreduced during 1988, winter coverage will not be a standard feature of the

lassessaent proqraa in the future.
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Table 1. Nuaber ot .ariDe ••maa1 trlAsects conducted durinq all surveys
for 1980 tbrouqb 1981 (transect, conducted at wind speeds >16
knots excluded).
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Table 2_ Nuaber ot ••riDe .....1 transect. cODducted durinq bottoa trawl
surveys tor 1980 through 1981 (tranlects conducted at wind sp••ds
>16 tnots excluded).
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Table J. 'uaber of aarin.....a1 trans.cts conducted during Kl1K1P surveys
for 1980 tbrouqb.1987 (trlAl.ct. coaduct.d at wind spe.ds >16
knots .~clu4.4).
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J. SCALLOP SURVEYS

Scallop surveys were conducted only during the summer season, primarlly

in inner- to mid-shelf vaters (Table 4). Scallop surveys generally excluded

the Gulf of Kaine and all outer sbelf vaters. Thirty-three percent of the

total suamer coverage throughout the study area occurred on scallop surveys.

Hovever, this percentage increased to between 40' and 50% of the summer survey

coverage wben considering the tolloving regions: Georqes Bank. Southern Nev

England and mid-Atlantic.

4. NORTHEAST MONITORING SURVEYS

A total ot 2.697 transects, or 14' ot tbe
~

total. vere conducted aboard

surveys generally considered as Hortbea.t Monitoring Surveys (Table 5). Thes.

surveys provided wide.pread coverage throughout the study Area, generally in

the suaaer. Forty-eight percent ot the trAQSect, conducted on these surveys

were conducted during the suaaer period, representing 20' ot the entire Duaber

ot trAnsects conducted during su..er, 1980-1987. Th,retore a total ot 53' ot

all transects conducted during su..er occurred on either scallop surveys or

Northeast Monitoring surveys.

5. NON-KKFS SURVEYS

Twenty-tive percent (n-4,5Z3) ot the total nuaber ot trAnsects in the

data bAse occurred on cruises which were Dot conducted by NKFS (Table 6).

Most of the,e Doo-KKtS surveys were conducted by the EnvironaentAl Protection

Agency and focused on designated deepwater duap.ite. or proposed incineration-

at-sea lOCAtions. Theretore, .ost ot the survey occurred in slope waters

beyond the sbelf edge. For ex.aple. ~6' (n·~43) of the total nu.ber of

transects conducted in slope water., 1980-1987, occurred on non-HKlS cruise.

(froa Table 6). Bowever. the saa. saapling design which we use on the

standardized NKFS surveys are also used on tbese surveys. Theretore.

transects are conducted through sbelf and sbelf-edge portioD' of the study
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1,,111. 4. luaber ot aarine ......1 transects cODducte4 during
for 1980 tbrougb 1987 (trloslct. conducted It wind
excluded.

scallop surveys
speeds >16 knots
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Tahle 5. Kuaber of ••rine .....1 tr.nsect, cooducted during Hortheast
Kooitoring Surveys for 1980 through 19'7 (traQ••cts conducted
at wind speed. >16 knot. excluded).
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Table 6. Huaber ot .ariDe m.aaal transects conducted duriu9 nOQ-KKFS surveys
tor 1980 througb 1987 (traDsect. conducted at wind speeds >16 inots
excluded. .
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area on the way to slope waters and are incorporated into the asse~sment

database as needed. These surveys are most useful in compiling distributional

data for shelf edge and slope waters, but of limited use for assessing

cetacean populations in shelf waters.

6. OVERVIEW-SURVEY EFFORT

As a general overview, the best spatial coverage occurred on standardized

NKFS MARMAP and bottom trawl surveys (see Figure 3a). However, bottom trawl

surveys generally only provided coverage during the spring and fall seasons.

Although MARMAP surveys provided the most complete spatial and temporal

coverage of any single survey type, they excluded the summer months. The

scallop surveys (see Figure 3b) and Northeast Monitoring Surveys (NKFS

miscellaneous) provided the .ost extensive coverage during the summer period,

but ignored the shelf edge regions.

Given the orignal KKFS stratification scheme, the combined data set has

many desirable features. The entire data base can be used to examine

distributional patterns. Population estimates or assessments, both absolute

and relative, can be conducted at the stratum level with the entire database.

The simple random sampling within the stratified KMFS survey design allows for

a fairly uniform distribution of transects throughout the study area, given

the temporal constraints of each survey type. It also allows for examination

of any portion of the coaplete dataset, i.e. by season, survey type, area,

etc., a posteriori to the data collection period. Abundance trends or

population estimates can be best obtained only from the KMFS standardized

surveys. Trophic questions, regarding cetaceans and prey species, can be

examined using only the bottom trawl survey data. The deletion of any portion

of the data set will compromise its present flexibility. An example of this

is the recent NKFS decision to conduct KARMAP surveys only every third year.

This will eliminate the only standardized survey during the winter period and
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distribution of transects with survey type (fro. Saith et al.
1988).
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"

figure 3b. Location of cetacean and seabird sighting transects sampled during
the scallop survey component of the Northeast Fishery Center
standardized surveys showing the distribution of transects with
this survey type (from Smith et al. 1988).



will, in the future, significantly reduce the total spring and fall effort as

well.

Transect data collected at windspeeds up to 20 knots have been used to

assess seabird populations. However, Payne et a1. (1984) found that sightings

of marine mammals and turtles decreased significantly when wind speeds were

greater than 16 knots. Therefore, we have only examined transect data for

cetaceans and turtles which was conducted at windspeeds less than or equal to

16 knots. Therefore, for each deployment a percentage of the total survey

time was lost due to weather conditions. Because observers were instructed to

conduct transects during daylight hours (independent of wind speed), we can

examine how much time was lost during each survey type by season due to high

wind conditions.

Given recent trends in government budget constraints, it is extremely

useful to try and determine at what effort level the CSAP can still monitor

cetacean distributions. For example, can the monitoring be conducted only

during trawl surveys? How much effort is lost due to the recent cutback of

the MARMAP survey relative to the number of cetaceans observed and weather

conditions during the periods of this survey? Did we really lose any

monitoring capability by eliminating winter surveys?

To answer these questions we will first examine the effect of wind speed

on the number of transects conducted during each survey type by season to

determine what percentage of transects were conducted at wind speeds greater

than Beaufort 4 (>16 knots). Ve will also examine the number of baleen whales

and dolphins relative to effort (individuals/per transect) observed by region

and survey type for the years 1980-1987 combined. Ve will examine the percent

difference between the observed number of animals/transect using the entire

data based, using only MARMAP or bottom trawl survey data, or using the entire

data set without o~e or the other of these two survey types.
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Effort Summary-Effect of Wind on the Number of Transects Conducted, by
Survey Type, Subregion and Season

1. 80TTOM TRAWL

Thirty-one percent (n=1,695) of transects conducted during trawl surveys

during 1980-1987 were conducted during wind speeds greater than 16 knots;

therefore not included in cetacean assessments (from Table 7). Therefore

approximately seventy percent of the data collected during spring and fall

aboard this survey type were useful for assessing marine mammals during those

seasons.

2. MARMAP

An extremely high percentage (47\) of the transects conducted aboard

MARMAP surveys in the winter were not used in assessing marine mammal

populations (from Table 7). Given this high percentage, the MARMAP surveys

were the most expensive surveys to operate under this program. Approximately

one-half of the amount of shipboard time conducted by observers during the

winter season (on this survey type) has not been used in assessing marine

mammal populations. Approximately 28\ of the surveys conducted spring through

fall were not acceptable.

3. SCALLOP

Approximately ninety percent of all transects conducted during scallop

surveys were done so at wind speeds <17 knots (from Table 7). This is to be

expected of lurveys conducted only during July and August of each year.

4. NORTHEAST MONITORING SURVEYS

The number of transects conducted below and above wind speed • 16 knots

during Northeast Monitoring surveys were similar to those conducted in KARKAP

surveys (from Table 7) and conducted over approximately the same time frame.

5. NON-NKFS SURVEYS

An extremely high percentage of transects (43\) have been conducted
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during winter at wind speeds >16 knots (Table 7). It is apparent by examining

the percentage of transects that have not been used in cetacean assessment due

to wind, that any surveys conducted throughout winter months can expect that

approximately 40\ of the days will be blowing at least 17 knots.

6. OVERVIEW-EFFECT OF WIND ON THE NUMBER OF TRANSECTS BY SEASON AND SURVEY
TYPE

Several trends are apparent when examining the amount of data that has

been used to date for cetacean assessment purposes, as compared to the total

amount of data that has been collected. Because sighting efficiency is low in

bad weather, mid-spring through mid-fall is the best time frame for conducting

shipboard surveys of cetaceans. Scallop and Northeast Monitoring surveys

conducted in the summer provided the greatest percentage of time (relative to

total effort) when winds were i16 knots. Typically, CSAP observers piggy-back

aboard NMFS surveys and do not control the time when surveys are conducted or

when the ship moves during these survey periods. In order to ensure proper

weather conditions required for shipboard surveys, surveys conducted during

winter would have to select windows of good weather and go out for shorter

periods of time and more frequently. Alternatively, by having a large amount

of effort, we hit some of the windows of good weather. This provides the

necessary sighting data but at a greater expense.

Approximately 25' of the time spent at sea during spring and fall,

independent of survey type, occurred during periods of bad weather.
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MONITORING CAPABILITIES RELATIVE TO LEVELS OF EFFORT-A COMPARISON BETVEEN
THE NUMBER OF SIGHTINGS, INDIVIDUALS PER TRANSECT AND THE DISTRIBUTION OF
SIGHTINGS FOR THE ENTIRE DATABASE AND FOR SELECTED SURVEY TYPES.

The Number and Distribution of Sightings for the Entire Database

The number of sightings and individual balaen whales observed by region

and season are shown in Table 8. The database contains 932 sightings of

baleen whales which involved 1,908 individuals. Approximately 56\ of all

baleen whale sightings occurred in the Gulf of Maine. Seventy-two percent

occurred in summer and fall. During spring, baleen whales are also found

along mid-shelf to shelf-edge waters in southern New England and along the

perimeter of Georges Bank. The spatial distribution of all baleen whales

during all seasons, during summer and fall, and during winter and spring, are

shown in Figures 4a-4c respectively. Baleen whale concentrations in the mid-

Atlantic occur along the shelf edge near Baltimore Canyons, the Hudson Canyon

area, Cox' Ledge south to Block ~anyon and from Hydrographers Canyon east

along the outer edge of Georges Bank. On the shelf, the southwest Gulf of

Maine from Jeffreys Ledge to the Great South Channel is the area of the

largest baleen whale concentrations.

Because effort varied among areas and seasons we show the number of

individuals observed per transect in Table 9. The two subregions with most

baleen whale sightings per transect include the south (NMFS stratum No. 24)

and southwestern Gulf of Kaine (NMFS strata Nos. 23, 25-27, Table 10).

Therefore, monitoring of large whales could be best achieved during summer and

fall, and in the southern portions of the Gulf of Kaine, including the western

Georges Bank.

The database also contains 1,109 sightings of dolphins (25,244

individuals, from Table 11). Kost sightings occurred spring through fall, in

mid-shelf to shelf-edge, and slope regions of the study area (data from Table

11, Figures 5a-5c). The number of dolphins per transect increases from spring
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Figure 4a. Distribution of all baleen whale sightings taken during shipboard
surveys, for all seasons 1980-1986, in shelf waters of the
northeastern United States.

Figure 4b. Distribution of all baleen whale sightings taken during shipboard
surveys, for summer and fall 1980-1986, in shelf waters of the
northeastern United States.

Figure 4c. Distribution of all baleen whale sightings taken during shipboard
surveys, for winter and spring 1980-1986, in shelf waters of the
northeastern United States.
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.1 Table 8. Number of sightings and individuals ot baleen whales from 1980
through 1987 combined by season and subregion.

I.

SPRING SUHHER AUTUHN WINTER ANNUAL TOTAl
-------------- -------------- -------------- -------------- ------------
SIGHT- SIGHl'- SIGtn- SIGH"- . SIOHT- __ .

REGION SUB-REGION INOS NUHllERS INOS NUHBERS INGS NUHBERS INGS NUHBERS INOS NUHBEI-------- ------------- ------ ------- ------ ------- ------ _.._---- ------ ------- ------ ----_.
WEST 1 1 3 8 3 4 0 0 7 I,

~LF CENTRAL GULF 5 6 21 30 41 54 9 11 76 101
~F - _.... - SOUTHWEST 38 83--_. 194 ......478 35 99.. .. . 15 ..._ 27 __ .. 282 ___ 68.
HAINE SOUTH 27 70 50 97 16 96 3 3 96 26c

REGION TOTAL 71 160 268 613 95 253 27 41 461 106.

NORTHERN EDGE 7 13 16 42 7 8 1 1 31 6·
EORGES SHOALS 7 8 6 .' 8 7 11 0 0 20 2

~M~.K -"- CENTRAL BANK -' . 7 11 - --- 46 "_.""_ 97 19 33 ..... 4 - .__4 __ .... 76~.1~~

SHELF EDGE 9 11 4 10 30 53 2 2 45 7.
REGION TOTAL 30 43 72 157 63 105 7 7 172 JL

DUTHERN INNER SHELF 6 7 28 54 4 5 2 2 40 61
,.EW HID[ILE SHELF 31 42 32 101 12 16 1 1 76 16\
_E.N.CJLe.ND _._. OUTER SHELF .30 .. 4 L_ .. ____.. 1 2 _... __ 2.4._.. 11 - . 12___ 0 ... ___ 0 _____ 53___7

REGION TOTAL 67 90 72 179 27 33 3 3 169 JO~
~~\
I

INNER SHELF 14 21 12 29 2 2 4 6 32 51
ID- HIDDLE SHELF 11 14 11 27 4 11 2 2 28 :5.

ATLANTIC OUTER SHELF 11 14 1 4 3 J 2 2 17 2
BIGHT CAROLINA CAPE 0 0 2... '_""_' 5 .... 0 - 0 .- 0 .....- _._.- 0 _____.2.. -..,.--.

._--_. --- _. .. _. --_.
36 49 26 65 9 16 8 10 79 i 14...

t

STRATUH 96 3 3 17 24 2 2 4 9 26 JI

OASTAL STRATUH 95 1 1 3 4 0 0 1 2 :5

ZONE STRATUH 94 1 2 1 1 1 1 0 0 3
REOION TOTAL 5 .- __4_.____.~J. .. ___. 29. - .. 3 3 ... 5______ 11 ___3'~--g~'-----_. _.- ~ e;-- .... , " • • J

"~. ..

LOPE REGION TOTAL 5 7 10 24 2 4 0 0 17 3~

.. -
ALL REGIONS COHBINED 214 355 469 1067 199 414 50 72 932 1901



Table 9. Number of baleen whales per 100 transects for 1980 through 1987
combined by season and subregion.

SEASON
------------------------------------------ ANNUAL

REGION SUB-REGION SPRING SUMMER AUTUMN WINTER TOTAL---------- ----------_ .. - ------ ------ - ...._--- ------ ------
WEST -- ~.-

2.9 .. 24.2 9.3 0.0 9.1
GULF CENTRAL GULF 1.9 6.0 10.6 2.7 :5.3

OF SOUTHWEST 41.7 85.1 44.4 14.8 46.5
HAINE SOUTH 51.1 56.1 50.5 2.8 40.1

REGION TOTAL 24.4 42.8 28.7 5.1 25.3

NORTHERN EDGE. - 16.9... _ .. 43.8 7.1 3.4 17.8
GEORGES SHOALS 3.3 2.7 4.9 0.0 2.7

BANK CENTRAL BANK 3.3 14.2 8.2 1 .7 6.8
SHELF EDGE 8.6 7.1 31.7 4.5 13.0

REGION TOTAL 8.0 16.9 13.0 2.4 10.1

SOUTHERN INNER SHELF 2.1
.,

7.4 1 • 1 1 .1 2.9- - . - --- . . ..
wNEW HIDDLE SHELF 7.6 11 .8 3.1 0.4 5.7 Vl

ENGLAND OUTER SHELF 14.0 12.8 4.3 O~O 7.8
,REGION TOTAL 7.9 10.7 2.8 0.5 5.5

INNER SHELF 3.6 3.3 0.5 2.2 2.4
"1D- HIDDLE SHELF 4.6 ........ 6.0 3.4 .1.9 4.0-- .......

ATLANTIC OUTER SHELF 7.4 2.3 1.4 3.1 3.6
BIGHT CAROLINA CAPE 0.0 21.7 0.0 0.0 :5.4

REGION TOTAL 3.9 8.3 1.3 1.8 3.8

STRATUM 96 2.5 11.5 1 .6 5.8 5.4
COASTAL STRATUM 95 Q.3 1.7 0.0 1 .5 - . .0.9--" - --- . .. .._.... _......_._----

ZONE STRATUH 94 1.5 0.8 0.5 0.0 0.7
REGION TOTAL 1.5 4.7 0.7 2.4 2.3

SLOPE REGION TOTAL 3.1 5.6 1.3 0.0 2.5

ALL REGIONS COMBINED .. ___~. 3 ... . _...... 17.1 9.7 2.4. '- . 9.6
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Table 10. THE TEN SUBREGIONS WITH THE HIGHEST DENSITY (NUMBER/TRANSECT) OF
BALEEN WHALES IN THE STUDY AREA, 1980-1987, BY SEASON AND
SUBREGION.

REGION

GOK-southwest
GOK-South
GOK-South
GOK-South
GOK-Southwest
GB-northern Edqe
GOK-Southwest
GB-shelf edqe
GOK-west
MAB-Carolina Cape

SEASON

Suuer
Suuer
Sprinq
Autumn
Autumn
SUllller
Sprinq
Autumn
SUJlJler
SUllller

NUMBER/TRANSECT

0.85
0.56
0.51
0.51
0.44
0.44
0.42
0.32
0.24
0.22
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throuqh fall before decreasinq to a low durinq winter (Table 12) with larqest

concentrations on Georqes Bank (Table 13). The perimeter and central portions

of Georqes Bank are extremely important to dolphins. The Gulf of Maine 1S

not as important to the entire dolphin community as it is to the baleen whale

community (from Table 13).
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rigure 51. DistributioQ of all dolphin sigbtings takln during shipboard
.surveys, for all S••,ODS 1980-1986, in .helf .atlrs of the
northe.stern United States.

Figure Sb. Distribution of all dolpbin sighting. taten during shipboard
surveys, tor .ua.er aDd fall 1980-198', in sbelt waters of the
northe.stern United States.

Figure 5c. Distribution of all dolphin sighting. takln during shipboard
survly', for spriog and winter 1980-1986, in .belf water. ot tbe
Dorthe••tern United Stat•••
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Table 12. The number of delphinids per 100 transects for 1980 through 1987
combined by season and subregion.

SEASON
------------------------------------------ ANNUAL

REGION SU8-REGION SPRING SUMMER AUlUt1N WINTER TOTAL
---------- ------------- ------ ------ ------ ------ ------
JiULF CENTRAL GULF _ .2~. 9 . _. . .~. - "'1.2 79.3 25.9.__ 0 ._- 44.0

OF SOUTHWEST 201.:5 88.6 116.1 36.3 110.6
MAINE SOUTH 343.8 140.5 8:5.3 144.9 178.6

REGION TOTAL 143.8 67.6 70.2 51.7 83.3

NORTHERN EDGE 120.8 853.1 232.7 293.1 374.9
GEORGES SHOALS ... ___ 2 • 9..0 00 61.2 17.9 8.:5 _____ 22.7

8ANK CENTRAL 8ANK 37.1 285.2 993.8 108.1 356.1
SHt:.LF EDOE 79.7 392.9 1038.9 227.3 434.7

REGION TOTAL 60.1 398.1 570.8 159.2 297.1

SOUTHERN INNER SHELF 33.4 10.9 9.4 56.8 27.6
NEW MI [IDLE SHELF __ 66.4 00 .._ 75.6 147.6 194.2 __ 120.9

ENGLAND OUTER SHE::LF 136.6 132.4 90.8 66.0 106.5
REGION TOTAL 78.8 73.0 82.6 105.7 8:5.0

t1ID- INNER SUH.F 21.4 28.3 2.3 18.8 17.7
ATLANTIC t1HI[ILE SHELF 224.8 84.0 25.:5 276.4 152.7

IHGHT OUTER SHELF .• 82.4 350.0 330.1 46.2_ .. 227.2
CAROLINA CAPE 125.8 17.4 2.8 0.0 36.5

REGION TOTAL 138.6 119.9 90.2 85.4 108.:5

STRATUM 96 5.1 15.4 79.4 20.0 30.0
COASTAL STRATUM 95 0.0 8.4 0.0 0.0 2.1

_o~.ONE - STRATUt1 94 ..... 28'0 0 _.... o ••
37.8 254.9 0'0 0 _ . _.80.2

REGION TOTAL 11.0 20.5 111 • ., 6.7 37.4

SLOPE REGION TOTAL 769.7 3..,8.8 218.2 0.0 334.2

ALL REGIONS COMBINED 126.8 1:56.4 196.1 BO.l 139.8
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Table 13. THE TEN SUBREGIONS WITH THE HIGHEST DENSITY (NUMBER/TRANSECT) OF
BALEEN WHALES IN THE STUDY AREA, 1980-1987, BY SEASON AND
SUBREGION.

REGION

GOK-southwest
GOK-South
GOK-South
GOK-South
GOK-Southwest
GB-northern Edge
GOK-South"est
GB-shelf edge
GOK-west
KAB-Carolina Cape

SEASON

SUllller
Suuer
Spring
Autuan
AutulID
Suuer
Spring
Autuan
SUllller
Suuer

NUMBER/TRANSECT

0.85
0.56
0.51
0.51
0.44
0.44
0.42
0.32
0.24
0.22



The Number of Sightings and Number per Transect for Selected Sur7ey Types

In the llkely event of survey cutbacks, we have tried to simulate a

reduction in total observer time by examining ~n1y those data collected on

MARMAP surveys and those dat~ collected only on trawl surveys. We compared

the results of each survey type to the results of the entire database (using

only the NMFS surveys in the database). If CSAP observations were reduced to

only bottom trawl surveys, a 75\ reduction in survey effort would result. Even

though we can expect the numbers per transect to change, it would be useful

to determine whether areas of high cetacean use are indicated throughout the

database and do not vary depending upon survey type.

1. MONITORING CAPABILITIES USING ONLY DATA COLLECTED ON MARMAP AND BOTTOM
TRAWL SURVEYS-BALEEN WHALES.

Both the KARMAP and bottom trawl surveys have distinct similarities in

their ability to monitor areas of high-use with regards to baleen whales

(Table 14). Baleen whales were most abundant in Gulf of Kaine-Georges Bank

waters in both survey types. The major difference is that trawl surveys

picked up areas of abundance from spring through fall, whereas the MARKAP

surveys had major concentrations summer and fall only. This is likely due to

the timing of KARMAP surveys (early spring) as compared to the timing of trawl

surveys which immediately follow KARKAP in the season (late spring). Both

survey types tended to show high concentrations (numbers per transect) within

the south.and southwest subregions of the Gulf of Kaine (Tables 15 and 16).

2. PERCENT DIFFERENCES BETWEEN THE NUMBER OF CETACEANS/TRANSECT FOR THE
ENTIRE DATABASE AND FOR SELECTED SURVEY TYPES -BALEEN WHALES.

To determine the effect of a greater than 50\ reduction in survey effort

we examined the percent difference between the abundance (number per transect)

of cetaceans (all baleen whales and all dolphins) obtained for each season

using only KARMAP or trawl survey data, as compared to the results we obtained

using the entire HMFS database.



Table 14. Nuaber of baleen whales per 100 transect. in bottoa trawl, KARMAP.
and all NMrs surveys for 1980 through 1981 co.bined.

SPIUNG SU""ER AUTU"N WINTER ANNUAL TOTAL______________________________________________________• _____________ 6 ________________________________

REGION SU8-REGION ltono" "~R"AP ""FS 80TTO" "AR"AP N"f'S BOHO" "AR"AP ""FS 80TTO" "AR"AP M"FS 80HO" "AR"AP H"FS-------- ------------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ---~_. -- ........ -- .. - -. -- .- - - -
WEST 3.0 0.0 2.9 - 0.0 30.0 lS.0 ".3 9.3 - 0.0 0.0 9.0 1 • 1 10.~

GULF CENTRAL GULF 1 ..' 3.1 1.9 - 6.2 10.4 11.2 9.7 10.7 - 3.~ ~.8 6.4 ... ... 0.5.....
OF SOUTHWEST 26.7 64.B 44.6 :59.3 12.1 69.8 7:5.0 12.7 47.7 - 2 .. 2 1:5.8 :53.7 22.9 44.5

"AINE SOUTH 0.0 7".4 SO.4 0.0 68.0 4a.2 B.3 242.4 71.0 - 2.7 3.0 2.8 96.9 4J.l
REGION TOTAL 7.8 3:5.6 2:5.0 29.6 21.4 39.4 27.4 67.3 34.7 - 2.0 :S.4 20.0 31.6 ~6.:?

M. EDGE S.9 1:5.2 10.4 0.0 60.0 6.3 :5.2 22.2 6.6 - 3.7 J." 3.7 25.3 6.7
GEORGES SHOALS 3.3 :5.1 3.3 0.0 0.0 1.9 3.:5 8.0 s.9 - 0.0 0.0 2.3 3.3 ~.8

8ANI< CENTRAL BANK 6.9 1.1 2.9 0.0 5.0 8.0 1~.1 8.3 10.6 - 2.6 1.9 6.J 4.3 5.8
SHELF EDGE 13.2 0.0 9.0 - 4.3 9.:5 S:s.9 8.7 34.1 - S.l 4.7 3".5 4.5 14.3
REGION TOTAL 7.3 S.3 6.4 ,0.0 17.3 6.4 19.2 11.8 14 .3 - 2.9 2.5 9.6 ,.3 7.4

SOUTHERN INNER SHELF 2.2 0.7 1.2 7.9 1.7 8.1 1.7 1.0 1.0 0.0 0.0 0.7 2.9 0.8 2.7
NEW ItIDnLE SHELF 6.:5 10.2 7.8 0.0 17.0 6.5 0.4 4.8 2.4 0.0 0.0 0.5 1.7 8.0 4.3

ENGLAND OUTER SHELF 26.6 ".3 13.0 - 0.0 2.6 3.0 5.6 3.9 0.0 0.0 0.0 9.9 2.~ ... 9

REGION TOTAL 11.8 :5.1 7.3 3.9 6.2 :S.7 1.7 3.8 2.4 0.0 0.0 0.4 ".4 3.8 4.0

INNER SHELF :5.7 4.4 4.6 - 1.3 ".J 0.0 0.9 0.5 0.0 0.0 0.9 1.9 1 • 6 :!.b

HlD- "IDDLE SHELF 11.8 3.9 5.7 - 0.0 5.8 1 • :s 2.4 3.5 0.0 2.2 2.2 ".4 2.1 4.3

DUfER SHELF 8.3 1.4
...

0.0 :S.6 0.8 1.6 1.1 :5 • 1 0.0 3.1 4.8 0.7 3.5ATLANTIC ... 1 -
BIGHT CAPE 0.0 0.0 0.0 - 0.0 35.7 0.0 0.0 0.0 - - - 0.0 0.0 11.9

REGION TOTAL 6.4 2 ... 3.6 - 0.3 12.9 0.6 1.2 1.3 1.7 0.7 :!.l 3.0 1.2 :5.1

STRATU" 96 2.5 0.0 1.9 2:S.0 0.0 10.0 ".5 2.1 2.3 0.0 9.0 6.9 8.0 2.8 5.J

COASTAL STRATU" 9:S 0.0 O.B 0.5 0.0 0.0 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.8

ZONE STRATU" 94 3.6 0.0 2.1 - 0.0 1.S 1.1 0.0 0.6 - 0.0 0.0 2.J 0.0 1 .1

REGION TOTAL 2.0 0.3 1.S 12.:5 0.0 4.7 1.9 0.7 1.0 0.0 3.0 2.3 3.7 1.0 2.4

SLOPE REGION TOTAL 11.1 2.5 3.3 - 0.0 1.3 - 0.0 0.0 - 0.0 0.0 11 • 1 0.6 1 .1

ALL REGIONS CO"BINED 1.3 10.1 B.9 10.2 t,.2 14.1 1,1.1 17.6 11.1 0.6 1.7 2.5. 0.1 9.8 9.3



Table 15. THE TEN SUBREGIONS WITH THE HIGHEST DENSITY (NUMBER/TRANSECT) OF
BALEEN WHALES IN THE STUDY AREA, 1980-1987, BY SEASON AND
SUBREGION (DATA FROM MARMAP SURVEYS ONLY).

REGION

GOM-south
GOM-South
GOM-South
GOM-Southwest
GB-northern edge
GB~northern Edge
SNE-midshelf
GB-northern edge
GOM-southwest
GOM-southwest

SEASON

Autumn
Spring
Summer
Spring
Summer
Autumn
Summer
Spring
Autumn
Summer

NUMBER/TRANSECT

2.42
0.74
0.68
0.65
0.60
0.22
0.17
0.15
0.13
0.12

Table 16. THE TEN SUBREGIONS WITH THE HIGHEST DENSITY (ANIMALS/TRANSECT) OF
BALEEN iHALES IN THE STUDY AREA, 1980-1987, BY SEASON AND
SUBREGION (DATA FROM TRAiL SURVEYS ONLY).

REGION

GOM-southwest
GOM-southwest
GB-southern edge
GOM-southwest
SNE-outershelf
GOM-coastal
GOM-west
GB-southern edge
GB-central
MAB-midshelf

SEASON

Autumn'
Summer
Autumn
Spring
Spring
Summer
Autumn
Spring
Autumn
Spring

NUMBER/TRANSECT

0.75
0.59
0.57
0.27
0.27
0.25
0.15
0.13
0.12
0.12
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With regards to baleen whales, the ~stimates tend to be higher during

seasons in which the MARMAP surveys occurred, i.e. during spring and autumn

(Table 17). Estimates tend to be over 50\ higher in the autumn. Most

sightings during summer occurred during the scallop or Northeast monitoring

surveys; therefore the number of baleen whales per transect for only MARMAP

data is less than for the average of the entire database. Most winter effort

occurred during MARMAP surveys (55\), however, fewer baleen whales per

transect were observed on MARMAP surveys versus other NKFS surveys conducted

at that time.

Baleen whales were continually underestimated (as compared to the

database average), except in autumn, on bottom trawl surveys. Baleen whales

were seen less frequently on bottom trawl surveys throughout the year

independent of seasonal effort. There was no significant difference between

the number of whales per transect for trawl data only, as compared to the

average for the entire database, only in the autumn. Otherwise, the results

of the trawl survey were less than the average for the entire database.

3. MONITORING CAPABILITIES USING ONLY DATA COLLECTED ON MARMAP AND BOTTOM
TRAWL SURVEYS-DELPBINIDS.

The timing of the MARMAP surveys relative to the trawl surveys, and the

fact that MARMAP surveys tended to go into deeper, slope waters was

evident wben exaaining timing and location of dolphin sightings per transect

(Table 18). Five of the high-density subregions (for dolphins, from Table 19)

indicated by MARMlP surveys occurred in spring, or were in the southern New

England-mid Atlantic regions of the study area. Eight of the high-density

subregions indicated by trawl surveys (Table 20) occurred in suaaer or fall,

and six were either Gulf of Maine or Georges Bank subregions. The largest

concentrations of dolphins (based on MARMAP surveys) were aidshelf to slope

waters (from Table 19). Trawl surveys did not extend into slope waters.
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Table 17. Percent difference between the number of baleen whales per transect
for KARKAP (upper) or for bottom trawl (lower) surveys, and for all
NHFS surveys for 1980 through 1987 combined.

SPRING SUMHER AUTUKN WINTER TOTAL

Coastal -80.0 -30.0 +30.0 -58.3
Gulf of Kaine +42.4 +54.5 +93.9 -62.9 +20.6
Georges Bank -17.2 +170.3 -17.5 +16.0 +29.2
Kid Atlantic Bight -33.3 -97.7 -08.6 -66.6 -76.5
Slope -24.2 0.0 0.0 -45.4
Southern New England -30.1 +08.7 +58.3 -05.0

TOTAL! +13.4 -34.7 +58.5 -56.0 +05.3

SPRING SUMMER At1TUKN WINTER TOTAL

Coastal +33.3 +165.9 +90.0 +54.2
Gulf of Kaine -68.8 -25.2 -21.0 -23.7
Georges Bank +14.1 +34.3 +29.7
Kid Atlantic Bight +77.7 . -53.8 -19.0 -41.2
Slope +236.4 +909.1
Southern New England +61.6 -31.6 -29.2 +10.0

TOTAL! -17.9 -27.6 0.0 -76.6 -12.9

1 Weighted by effort within each region



Table 18. Nuaber of delphinids per 100 transects in bottom trawl, KARKAP,
and all NKrs surveys for 1980 throuqh 1981 combined.

SPRING SU"HER AUTUHN WINTER ANNUAL TOTAL
-------------------- -------------------- -------------------- -------------------- --------------------

REGION SUB-REGION BOTTO" HAR"AP N"FS BOTTO" HAR"AP N"FS BOTTOH HARHAP NHFS BOTTOH HARHAP NHFS BOTTOH "AR"AP N"FS-------- ------------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ -----_. ----_.-
WEST 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0

GULF CENTRAL GULF 0.8 140.6 29.9 - 6.2 64.9 94.2 57.9 81.1 - 30.1 26.7 47.5 58.7 ~0.7

OF SOUTHWEST 77.6 103.7 226.3 0.0 15.2 27.9 168.8 35.4 110.2 - 10.8 38.6 8201 41.3 100.7
HAINE SOUTH 5.7 501.2 382.9 5000.0 160.0 160.7 6:5.3 9.1 44.4 - 0.0 155.0 1690.3 167.6 185.7

REGION TOTAL 21.0 186.4 159.8 2500.0 45.3 63.48 82.1 25.6 58.9 - 10.2 :5:5 01 :541.2 66.9 84.3

N. EDGE 0.0 212.1 104.:5 300.0 0.0 77.1 272.7 0.0 230.8 - 314.8 293.1 190.9 131.7 176.4
GEORGES SHOALS 0.0 3.8 3.3 0.0 6:5.2 22.8 31.4 7.0 18.3 - 0.0 8.5 10.:5 19.0 13.2

BANK CENTRAL BANK 41.6 22.6 40.3 :5701 12.5 224.0 2050.6 148.3 1242.1 - 121.1 llY.2 716.4 76.1 406.4
SHELF EDGE 43.4 0.0 29.7 - 117.4 44:5.7 1772.1 728.3 1253.3 - 128.2 197.7 907.7 243.:5 481.6
REGION TOTAL 21.3 :59.6 44.:5 119.0 48.8 192.4 1031.7 220.9 686.1 - 141.0 154.6 415.4 117.6 269.4

SOUTHERN INNER SHELF 27.2 16.3 19.8 0.0 0.0 3.9 0.0 5.9 3.0 0.0 37.:5 71.7 6.8 14.9 24.6
NEW "IDDLE SHELF 42.6 :57.8 47.3 28.6 462.3 68.9 177.7 36.4 113.3 76.9 139.0 1:55.0 81.4 173.9 96.1

ENGLAND OUTER SHELF 10.6 277.6 139.4 - 0.0 126.:5 141.1 16.7 97.3 0.0 60.0 100.0 :50.6 88.6 115.8
REGION TOTAL 26.8 117.2 68.'1 14.3 1:51.1 66.4 106.3 19.6 71.2 2:5.6 78.8 108.'1 45.9 '12.:5 78.8

INNER SHELF 0.0 30.2 24.4 - 38.7 21.5 3.4 2.6 2.4 0.0 0.0 22.1 1 • 1 17.9 17 .6

"ID- "I1lDLE SHELF 1'2.2 227.9 220.0 - 0.0 47.0 1:5.3 30.3 26.3 144.1 4:50.0 318.:5 117.2 177.1 152.9
ATLANT IC OUTER SHELF 47.9 329.7 218.9 .. - 40.0 :569.0 150.0 :53.2 117.1 66.7 :5.4 46.2 88.2 109.6 237.8

BIGHT CAROLINA C. 72.7 114.3 108.1 - 0.0 0.0 0.0 7.1 3.0 - - - 36.4 40.:5 37.0
REGION TOTAL 78.2 17:5.:5 142.8 - 1'1.7 1:59.4 42.2 23.3 37.2 70.3 1:55.1 128.9 62.9 89.3 116.3

COASTAL STRATUH 96 7.4 0.0 :5.6 0.0 0.0 0.0 0.0 212.8 114.9 0.0 31.0 23.7 1.9 60.9 36.1
ZONE STRATUH 9:5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

STRATU" 94 12.5 :5:5.3 29.8 - ::;0.0 4:5.6 136.8 0.0 82.3 - 0.0 0.0 74.7 26.3 39.4
REGION TOTAL 6.6 18.4 11.8 0.0 16.7 1:5.2 45.6 70.9 6:5.7 0.0 .10.3 1.9 15.7 29.1 2',2

SLOPE REGION TOTAL :;:5.6 1313.6 81'1.5 - :536.7 368.8 - 27.3 31.7 - 0.0 0.0 :5:5.6 469.4 305.0

ALL REGIONS CO"8INED :53 .6 17'. :s 128.9 :598.4 79.2 119.7 282.2 12.:5 188.0 36.0 74.3 8.7.6 210.9 101.7 13106
t \
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Table 19. THE TEN REGIONS WITH THE HIGHEST DENSITY (ANIMALS/TRANSECT) OF
DOLPHINS IN THE STUDY AREA, 1980-1987, BY SEASON AND
SUBREGION (FOR KARMAP SURVEYS ONLY).

REGION

SLOPE
GB-southern edge
SLOPE
GOM-south
SNE-midshelf
MAB-midshelf
MAB-outershelf
GB-northern edge
SNE-outershelf
MAB-midshelf

SEASON

Spring
Autumn
Summer
Spring
Suuer
Winter
Spring
Winter
Spring
Spring

NUMBER/TRANSECT

13 .14
7.28
5.37
5.01
4.62
4.50
3.30
3.15
2.78
2.28

Table 20. THE TEN REGIONS WITH THE HIGHEST DENSITY (ANIMALS/TRANSECT) OF
DOLPHINS IN THE STUDY AREA, 1980-1987, BY SEASON AND
SUBREGION (FOR TRAWL SURVEYS ONLY).

REGION

GOlf-south
GB-central
GB-southern edge
GB-northern edge
GB-northern edge
MAB-mid shelf
SNE-midshelf
GOM-southwest
MAB-outershelf
MAB-midshelf

SEASON

Suuer
Autumn
Autumn
Suuer
Autumn
Spring
Autumn
AutUlln
Autumn
Winter

NUMBER/TRANSECT

50.00
20.51
17.72

3.00
2.73
1. 92
1. 78
1.69
1. 50
1.4
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4. PERCENT DIFFERENCES BETWEEN THE NUMBER OF CETACEANS/TRANSECT FOR THE
ENTIRE DATABASE AND FOR SELECTED SURVEY TYPES -DELPHINIDS.

The number of dolphins observed per transect on MARMAP surveys is

(relative to the average) lower than the number observed on other survey types

(Table 21). The only exception occurs in spring and is due to the high

numbers of dolphins observed in the mid-Atlantic and southern New England

areas at that time. In summer and autumn the number of dolphins observed per

transect (for trawl surveys only) was higher than for the entire database

(Table 21). The summer figures are unrealistically high, and do not present

an accurate portrayal of the seasonal effort for the trawl surveys. The

+399.9% difference represents a large sighting of dolphins with very little

effort, resulting in a high number per transect. The winter results for the

trawl survey is what we would expect since there is no winter trawl survey

effort. The most valid comparison is between the number of dolphins observed

on trawl surveys in spring and fall as compared to the number observed on

MARMAP surveys during those seasons. It is apparent that most of the dolphins

counted in spring are observed on MARMAP surveys and in fallon the trawl

surveys.
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Table 21. Percent difference between the number of delphinids per transect
for KARKAP (upper) or for bottom trawl (lower) surveys, and for all
NMFS surveys for 1980 through 1987 combined.

SPRING SUMKER AUTUMN WINTER TOTAL

Coastal +55.9 +09.8 +07.9 +30.4 +68.7
Gulf of Kaine +16.6 -28.6 -56.5 -81.4 -20.6
Georges Bank +33.9 -74.6 -67.8 -08.7 -56.3
Kid Atlantic Bight +22.9 -87.6 -37.4 +20.3 -23.2
Slope +60.2 +45.4 -13.8 0.0 +53.9
Southern New England +69.8 +131.8 -72.4 -27.6 +17.4

TOTAL1 +39.1 -33.8 -61.4 -15.2 -22.7

1weighted by Effort for each region

SPRING SUHHEl AUTt1KN VINTEl TOTAL

Coastal -44.1 -30.6 -37.7
Gulf of Kaine -86.8 +3838.0 +39.4 +541.9
Georges Bank -52.1 -38.1 +50.4 +54.2
Kid Atlantic Bight -45.2 +13.4 -45.5 -45.9
Slope -93.2 0.0 -81.7
Southern New England -61.1 -78.5 +49.2 -76.5 -41.8

TOTAL1 -73.9 +399.9 +50.1 -58.9 +60.2

1weighted by Effort for each region
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MONITORING CAPABILITIES-SPECIES ACCOUNTS

Distribution, Number of Sightings, and Number per transect.

1. BOTTLENOSED DOLPHIN Tursiops truncatus

Between Cape Hatteras and Nova Scotia, bottlenosed dolphins have a

distinct J-shaped distribution consisting of an elongated offshore portion

along the shelf edge and an abbreviated inshore portion between Cape Hatteras

and Delaware Bay (Hain et ale 1981; CeTap 1982, data this report, Figure 6a

6d). The smaller, inshore form is found in coastal waters of the mid-Atlantic

south of Delaware Bay (Hain et a. 1981). The larger form occurs offshore

along the shelf edge from Cape Hatteras to at least northeastern Georges Bank

(35000N to 42000N). Bottlenosed dolphins occur in the outer shelf waters of

the mid-Atlantic to Georges Bank year around (Cetap 1982; Powers and Payne

1983). The offshore population remains similar in distributional range and

abundance levels from May to October. The nearshore component has a

relatively constant distribution and abundance during spring and summer, but

is displaced southward in the fall and in winter is absent north of Cape

Hatteras (Cetap 1982).

Sightings of bottlenosed dolphin occur within the Gulf of Maine in late

summer to fall, but appear extralimital. This species is generally considere<

absent from the Gulf of Maine.

Monitoring from a shipboard platform

Monitoring of bottlenosed dolphins from standardized surveys would be

best accomplished (based on the number of sightings per transect for data

collected 1980-87, Table 22) in coastal mid-Atlantic waters (Inshore form) anc

aid-shelf to slope waters from the mid-Atlantic to Georges Bank during summer
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Figure 6&. Distribution of all bottl.nosed dolphia sighting. taken durinG
. shipboard surveys. tor all se.SODS 1980-1986. ia sbelf waters of

the Dortheastern United States.

Figure 6b. Distribution ot all bottl'nosed dolphin lighting, takln during
sbipboard surveys. tor suaaer Ind tall 1980-1986, ia sbelf w.ters
of the northeastern United State,.

Figure 6c. Distribution of all bottl,nosed dolphin sighting. taken during
shipboard survey., for winter and .pring 1980-19'6. in .belt
••ters of the northe.stern Unite4 Stat•••

Figure 64. Distribution of all bottl'Dosed dolphin sighting. tatln during
shipboard surveys, by seasoD, 1980-1986. in ,bllt ••ters ot
the north••stern United States.
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BOTTLENOSED DOLPHIN
(TURSIOPS TRUNCATUS)

ALL SEASONS

56

SYHBOL
SIZE
(!)

8

LEGEND

DENSITY PER
TRANSECT

< ·5
5 - 10

> 10

65
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BOTTLENOSED DOLPHIN.
ITURSIOPS TRUNCATUSl

SUMMER - FALL

SYMBOL
SIZE
Cl

8

LEGEND

DENSITY PER
. TRANSECT

< 5
5 - 10

> 10

6!
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BCTTLENOSED DOLPHIN
(TURSIOPS TRUNCATUS)

WINTER - SPRING

'.

58

C)

SYMBOL
SIZE

C)

8

LEGEND

DENSITY PER
TRANSECT

. < 5
5 - 10

> 10
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Table 22. Nu.ber of sightings, individuals and individuals/100 transects for
bottlenosed dolphins, 1980 through 1987, all data co.bined.

S..IUNO 8UNNER AUTUNN WINTER ANNUAL TOTAL

------------------ ------------------ ------------------ -~---------------- ------------------
IND'I IND'8 IND'S IND'8 IND'8
"ER - ..IER - PER - "ER - "ER -

REGION SUI-REGION SGHT- INDIU- 100 SGHT- INDIU- 100 SGHT- INDIV- 100 SGHT- INDIU- 100 10HT- INDIU- 100
INGS JDUALS TRANS JNGS JDUALS TRANS JNOS IDUALS TkANS JNUS IDU~S TRANS JNOS I DUAL I TRANI

---------- ------------
OULF OF WEST 0 0 0 0 0 0 0 0 0 0 0 0 .0 0 0
NAINE CENTRAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SOUTHWEST 0 0 0 1 2 0 0 0 0 0 0 0 1 2 0
SOUTH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 0 0 0 1 2 0 0 0 0 0 0 0 1 2 0
0\

GEORGES N. EDOE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0

lANK SHOALS I I 1 1 12 .. 0 0 0 0 0 0 2 IS 1
CENTRAL 0 0 0 7 62 Y I .. 1 0 0 0 • " I
SHELF IDOE 0 0 0 7 10. n I 22 n 0 0 0 10 no 21

TOTAL I I 0 IS 182 2J 4 26 4 0 0 0 20 211 7

SOUTHERN INN. SHELF 0 0 0 1 10 1 0 0 0 0 0 0 l' 10 0
NEW NID. SHIELI' 2 12 2 I 17 2 I 76 IS 0 0 0 • lOS S
ENGLANlI OUT. SHELl' 7 10. 17 .. IJ .... • 17S 62 0 0 0 l' 166 36

TOTAL Y 120 1J • 110 16 11 2S1 26 0 0 0 2. .... 14

NID- JNN. SHELF 0 0 0 .. S2 6 1 .. I 0 0 0 S S6 2
ATLANTIC NID. SHELl' 2 n 6 6 23. SI I I' 12 0 0 0 11 2Y6 I'
lIIGHT OUT. SHELF S 105 S6 .. • •• 51 6 SO 2 .. 2 12 1. 21 255 37

CAROL.CAPE 2 2J 2 .. 0 0 0 0 0 0 0 0 0 2 2J 6
TOTAL Y 1 .. 7 21 18 17. 27 10 n Y 2 12 S n 610 16

COASTAL STRATUN Y6 0 0 0 1 20 10 0 0 0 0 0 0 1 20 2
ZONE STRATUN .5 0 0 0 1 20 • 0 0 0 0 0 0 1 20 2

STRATUN Y.. 1 6 5 2 12 Y 10 1'7 21J 0 0 0 n ."OS 57
TOTAL 1 6 2 .. 52 Y 10 1.7 71 0 0 0 15 .. ..S 20

CONTINENTAL SLOPE 2 11 S 17 163 8S .. 110 16 0 0 0 21 ..... 32

ALL REOIONS CONIINElI 22 2.7 7 61 10.7 1. n 867 20 2 12 I 126 2251 12
'1,



61

2. SPOTTED DOLPHINS Stene1la ~

Spotted dolphin taxonomy is not clear but Stenella attenuata/frontinalis

and ~ plagiodon occur in the western North Atlantic (Katona et a1. 1977; Hain

et ale 1981; Schmidly 1981; Cetap 1982), thus we refer to all spotted dolphins

as Stenella !22.

Spotted dolphins are distributed broadly on the shelf, along the shelf

edge, and offshore (>1000m) south of 40000N, with evidence of a seasonal shift

in the distribution pattern in winter (data this report, Figure 7a-7d). No

spotted dolphins have been sighted north of Cape Hatteras in this season

(Cetap 1982). Spotted dolphins regularly occur inthe inshore waters of the

mid-Atlantic Bight south of Chesapeake Bay; otherwise their distribution is

generally near the shelf edge and in slope waters. Sightings occur as tar

north as the slope waters of Georges Bank (41000N) during mid-summer and fall,

representing the northernmost extension of their range within our study area.

Spotted dolphins have not been recorded in the Gulf of Maine.

Monitoring from shipboard surveys

Based on the number of individuals per transect observed during

standardized shipboard surveys (Table 23), spotted dolphins could best be

monitored in shelf edge to slope waters of the mid-Atlantic and southern New

England waters, spring through fall.



Figure 7a.

Figure 7b.

Figure 7c.

Figure 7d.
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Distribution of all spotted dolphin sightings taken during
shipboard surveys, for all seasons 1980-1986, in shelf
waters of the northeastern United States.

Distribution of all spotted dolphin sightings taken during
shipboard surveys, for summer and fall 1980-1986, in shelf
waters of the northeastern United States.

Distribution of all spotted dolphin sightings taken dbring
shipboard surveys, for winter and spring 1980-1986, in shelf
waters of the northeastern United States.

Distribution of all spotted dolphin 'sightings taken during
shipboard surveys, by season, 1980-1986, in shelt
waters of the northeastern United States.
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Table 23. Nuaber of sightings, individuals and individuals/lOa transects for
spotted or bridled dolphins, 1980 through 1981, all data combined.

I ..RINO IUMIIEII AUTUIIN IUNTIII ANNUAL 'U ...~
------------------ ---.-------------- --.--------------- .----.------------ ------------------IND'S IND'. IND'. IND'I IND'.

"ER - "ER - ..Ell - "ER - rill -
1I1010N IUD-IIIGION 10HT- INDIU- 100 80HT- INDlu- 100 10HT- INDIU- 100 10HT- INDlu- 100 10HT- INDIV- 100

INOI IDUALI TRANI INOS IDUALI TRANI INOI IDUALI TRANI INOI IDU~I TRANI INOS IDUALI TRANI
---------- ------------ ----- ------ ----- ----- ------ ----- ----- ------ ----- ----- ------ .---- ----- ------ --.
OULF OF III IT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
IIAINE CENTRAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10UTNIIIIT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10UTN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

OIOROEI N. EDOI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
'ANK IHOALI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CENTRAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
IHELF EDOE 0 0 0 1 4 :s 1 15 9 0 0 0 2 If :s

TOTAL 0 0 0 I 4 1 I 15 2 0 0 0 2 19 I

80UTHERN INN. IHELF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NIII 1110. IHILF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ENOLAND OUT. SHILF 0 0 0 4 .. 6 62 2 24 9 0 0 0 6 140 18

TOTAL 0 0 0 4 ..6 21 2 24 :s 0 0 0 6 .40 ,
0'

,nD- INN. SHILF 2 J9 7 17 142 16 0 0 0 0 0 0 19 181 , -...J

ATLANTIC HID. IHILF 2 38 12 5 54 12 I 1 0 0 0 0 8 93 ,
IIOHT OUT. SHELF 1 125 '6 4 94 54 0 0 0 0 0 0 5 219 30

CAROL.CArl 5 79 11 4 1 4 17 0 0 0 0 0 0 , 13 25
TOTAL 10 281 42 27 294 25 I 1 0 0 0 0 38 57. 17

COASTAL STRATUM 96 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ZONE ITRATUII 95 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

STRATUII 94 :s 27 20 2 13 10 2 75 41 0 0 0 7 .. 5 18
TOTAL 3 27 7 2 13 :s 2 75 14 0 0 0 7 115 ,

CONTINENTAL ILorE 4 285 125 4 286 " 2 50 17 0 0 0 10 '21 52

ALL REGIONS COMIINED 17 593 I' 38 713 13 8 US 4 0 0 0 '3 1471 8

'. t,
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3. STRIPED DOLPHIN Stenella coerueoalba

Striped dolphin Stenella coeruleoalba are known mainly from tropical and

temperate waters of the Atlantic and Pacific, preferring offshore waters

(rather than shelf waters), with seasonal movements poleward in spring and

summer, and toward the equator in autumn-winter (Watson 1981). In our study

area, striped dolphins are distributed along the shelf edge from Cape Hatteras

to the southern Margin of Georges Bank, and offshore, generally'seaward of the

1000m isobath (data from this report, Figures 8a, 8b). Cetap (1982) showed

that in spring there is a concentration of striped dolphins along the shelf

edge in the mid-Atlantic, and another southeast of Nantucket along the

southwest edge of Georges Bank. The latter area is occupied throughout the

year (Cetap 1982). Striped dolphins are recorded infrequently within the Gulf

of Maine.

Monitoring from shipboard observations

Monitoring striped dolphins from standardized shelf surveys is difficult

in that the edge of the shelf is marginal habitat for this species (data from

Table 24). Shipboard surveys should be conducted in shelf-edge and slope

waters, spring through fall, to effectively monitor this species.
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Figure 8a. Distribution ot III striped dolphin sightings tlken during
shipbolrd surveys, for all seasons 1980-1986, in shelf
waters ot the northeastern United States.

Figure 8b.. Distribution ot all striped dolphin sightings taken during
shipboard surveys, by season, 1980-1986, in shelf
waters ot the northeastern United States.
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Table 24. Nuaber of sightings, individuals and individuals/100 transects for
striped dolphins, 1980 through 1987, all data combined.

I ..RINO IU""ER AUTU"N liIINnR ANNUAL TOTAL
------------------ ------------------ .----------------- --------.--------- ---------------.--IND'I IND'I IND'I IND'I IND'I

PER - PER - PER - PER - PER -
REGION SUI-RIDlON 10HT- INDIV- 100 SOHT- INDIV- 100 10HT- INDIV- 100 10HT- INDIV- 100 10HT- INDIV- 100

INOI IDUALS TRANS INOI IUUALI TRAHS INOI IDUALI TRANI INDS IDUALI TRANI INDS IDUALS TItANI
---------- ------------ ----- ------ ----- ----- ------ ----- ----- ------ ----- .---- ------ .---- ----- ------ ---
GULF OF WIST 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
HAIHI CENTRAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10UTHWIST 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SOUTH 0 0 0 0 0 0 0 0 0 0 0 0 '0 0 0

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

OIORGII H. IDOl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
lANK IHOALI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CENTRAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
IHILF IDOl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10UTHERN INN, SHUF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NEW "10. SHILF 0 0 0 I , I I 7 I 0 0 0 2 IJ I

ENOLAHD OUT. IHILF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 I , 0 I 7 0 0 0 0 2 IJ 0

'-l

"ID- INN. IHELF 0 0 0 I J 0 0 0 0 0 0 0 I J 0 Iv

ATLANTIC "10. IHELF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
IIONT OUT. IHUF 0 0 q. 0 0 0 I 10 :5 0 0 0 I 10 I

CAROL.CAPI 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0
TOTAL 0 0 0 I J 0 I 10 I 0 0 0 2 IJ 0

COASTAL STRATU" " 0 0 0 0 0 0 0 • 0 0 0 0 0 • •
ZONI STRATUM '5 0 0 0 0 0 0 • 0 0 0 • • • 0 •

STRATU" '4 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0

TOTAL 0 0 • 0 0 0 0 0 0 0 • 0 • 0 0

CONTINENTAL SLOPE 4 II' 52 2 175 41 4 250 n 0 0 0 10 544 44

ALL RIOIONI COMIINID 4 II' J 4 114 :I , ;,,, :5 0 0 0 14 '7. 2
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4. COKMON OR SADDLEBACK DOLPHIN Delphinus delphis

Common dolphin Delphinus delphis are widespread from Cape Hatteras

northeastward to the eastern tip of Georges Bank (35000 N to 42000N ) in mid

to-outer shelf waters, on a year round basis (data this report, Figure 9a-9dl.

Sightings in the Gulf of Maine are limited to fall and winter, generally on

the northeastern edge of Georges Bank. Their mid-shelf distribution is

evident especially from Georges Bank southward (Figure 9a, 9d). Greatest

sighting frequencies occurred on central Georges Bank in fall (Table 25);

however, common dolphins are abundant on Georges Bank May to June and again

from October to December. There is a decrease in sightings during mid-to late

summer when common dolphins apparentlly move north onto the Scotian Shelf.

Hain et al (1981) suggested that summer and fall sightings are greatest north

of 37030N and winter and spring sightings south of this latitude; however

common dolphins occur commonly on Georges Bank throughout the winter.

Common dolphin are year round residents south of the Gulf of Maine, and

are considered stragglers into the Gulf of Maine.

Monitoring common dolphins from shipboard surveys

Based on the sighting per transect frequencies (Table 25), common

dolphins could be monitored throughout the year, throughout the study area.
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Figure 9a. Distribution of all saddleback dolphin sightings taken during
shipboard surveys, for all seasons 1980-1986, in shelf
waters of the northeastern United States.

Figure 9b. Distribution of all saddleback dolphin sightings taken during
shipboard surveys, for summer and fall 1980-1986, in shelf
waters of the northeastern United States.

Figure 9c. Distribution of all saddleback dolphin sightings taken during
shipboard surveys, for winter and spring 1980-1986, in shelf
waters of the northeastern United States.

Figure 9d. Distribution of all saddleback dolphin sightings taken during
shipboard surveys, by season, 1980-1986, in shelf
waters of the northeastern United States.
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T.ble 25. Nuaber ot sightings, individu.ls .nd individu.ls/100 tr.nsects for
s.ddleb.ck or CODon dolphins, 1980 through 1981, dl data co.bined.

I"'UNO IUNNER AurUMN WINTER ANNUAL TOTAL
---------------.-- -.---------------- ------------------ .----------------- ------------------IND" IND'I IND'I IND" IND"

"ER - "ER - "ER - ..IER - ..IER -
RIEOION IUS-RIO ION 10HT- INDIY- 100 10HT- INDIY- 100 'OHT- INDIY- 100 10HT- INDIY- 100 10HT- INDIY- 100

INO' IDUALI TRANS INOI IDUALI TRANI INOI IDUALI TRANI INO' ID.ALI TRAHI INOI I DUAL I rltAH'
---------- ------.----- ---.- ------ ----- .---- ------ ----- ----- --.--- ----. ----- ------ ----- ----- ------ -----
OULF OF WElT 0 0 0 o· 0 0 0 0 0 0 0 0 0 0 0
MAINIE CENTRAL 1 2 1 0 0 0 2 U 3 2 4 1 :5 ., ..

IOUTHWEIT 1 6 3 0 0 0 2 23 10 0 0 0 3 29 3
10UTH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 2 I 1 0 0 0 4 36 3 2 4 0 I 4' 1

OIEORorl N. EDOIE 0 0 0 II 6U 639 6 238 211 3 IS 293 20 936 216
SANK IHOALI 0 0 0 0 0 0 2 9 4 I 7 9 3 16 3

CENTRAL 6 47 14 34 1096 160 37 3795 942 14 224 n 91 :5162 303
IHELf' EDOE 2 33 26 1 6 4 6 1019 652 S 100 227 14 1221 227

TOTAL I 10 10 46 HIS 201 ,. IIUI 452 23 416 156 121 7342 205

'OUTHERN INN. IHELf' 4 311 10 I 58 I 3 15 3 3 41 26 II 156 12
NEW MID. IHELF 7 64 12 10 JJS ;s, 12 479 93 29 393 152 51 1271 74
ENOLAND OUT. IHELf' , 69 24 0 0 0 I 3 1 2 20 40 I ~2 ..

TOTAL 16 161 15 II 393 16 16 497 32 34 461 73 77 15., J4
"'-J

MID- INN, SHELF 3 43 7 2 14 2 0 0 0 3 49 II I 106 7 \D

ATLANTIC MID. SHIELF 10 453 141 4 42 9 0 0 0 10 287 271 24 712 107
.IOHT OUT, IHIELf' 4 43 23 0 0 0 4 45' 219 1 12 II 9 :5U 6:5

CAROL.CAPIE 0 0 '& 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 17 539 44 6 :56 3 4 4:5. 5:5 14 341 77 41 1401 45

COAITAL ITRATUM 96 0 0 0 0 0 0 0 0 0 1 4 3 1 4 1
ZONIE ITflATUM 95 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ITItArUN 94 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 1 4 1 1 4 0

CONTINIENTAL ILO..IE 29 1016 476 0 0 0 1 100 JJ 0 0 0 30 1116 127

ALL RIEOIONI COMIINED 72 "II ;s, 6J 2164 4' 76 6222 114 74 1233 61 285 11500 n
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5. ATLANTIC WHITE-SIDED DOLPHIN LagenorhYnchus acutus

Atlantic white-sided dolphin Lagenorhynchus acutus are widespread

throughout the Gulf of Maine and Georges Bank throughout the year south to

approximately 40000N. Within these regions they are most abundant. in the

southwestern Gulf of Maine (data this report, Figure 10a-10d). Hain et ale

(1981) suggested that their distribution is most widespread October to

November, with spring to fall sightings along the shelf edge from south of

Nantucket to Virginia, but not in winter. Whitesided dolphins were most

widespread winter and spring, and most abundant in spring (from Table 26).

This species is found year round only in the Gulf of Maine where it is the

doainant delphinid. The areas of greatest concentrations were in the south

and southwest regions of the Gulf of Maine.

Monitoring from shipboard surveys

Based on the number of sightings per transect (Table 26) whitesided

dolphin can be monitored in the south and southwest Gulf of Maine, year-round.
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Figure lOa. Distribution of all wbite-sided dolphin sighting. takeo during
shipboard lurveys. tor all "'SODS 1980-1986, io .belf
water. ot the northe.,tero Uoited States.

Figure lOb. Distribution of all wbite-sided dolpbin sighting. taken during
.hipboard lurvey., tor suaaer and fall 1980-1986. in Ihelf
.ater. of the Qorthea.tern United Stat•••

'igure IDe. Distribution ot all wbite-sided dolphin sighting. taten during
shipboard Juryey., 'for wint,r aDd .priog 1980-1986. in 'belf
••ters of the northeastern Uoited States.

Figure 10d. Distribution ot all white-sided dolphin sighting. taten during
.hipboard surveys. by S"SOD. 1980-1986. io .belf
.ater. of tbe northeastero Uoited State••
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Table 26. Nuber ot sightings, individuals and individuals/lOO transects tor
whit.sided dolphin., 1980 through 1987, all data co.bined.

SPIUHD IU""EIt AUTU"N lllHTEIt ANNUAL TDTAL
------------------ ------------------ ------------------ ------------------ ------------------IND'S IHD'I IHII'S IND'S IHD'I

PElt - PIIt - PElt - PElt - PIIt -
ItEOION IUI-RE810H SOHT- IHDIV- 100 SOHT- INDIV- 100 SOHT- IHIIIV- 100 SOH·r- INDIV- 100 SOHT- IHDIV- 100

IHOS IDUALS TitANS IHOS IDUALB TitANS INOS IDUALS TitANS INOS IDUALS TitANS INO& IDUALS TItAHS
---------- ------------ ----- ------ ----- ----- ------ ----- ----- ------ ----- ----- ------ ----- ----- ------ -----
OULf' Of' WElT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
"AINE CENTItAL 5 81 28 10 119 36 14 31:1 62 2 40 10 31 621 34

10UTHWIIT 14 :JP5 In 21 311 69 3 20 9 5 :J8 21 4] 140 14
SOUTH 22 411 344 1 In 16 4 16 40 3 155 145 U 1:11 154

TOTAL 41 .53 14] 31 115 41 21 411 2a 10 233 44 110 2312 .5

OEOItOES N. EDOI 2 31 40 12 148 1:14 0 0 0 0 0 0 14 179 49
lANK SHOALI 0 0 0 I 12 4 0 0 0 0 0 0 I 12 1

lANK 5 50 1:1 II 331 49 0 0 0 0 0 0 23 311 U
IHILf' EDOE I 1 IS 0 0 0 I 300 lao 0 0 0 2 301 4.

TOTAL I al 1:1 31 491 52 1 300 4' 0 0 0 40 185 21

10UTHEltH INN. SHELf' 3 40 12 0 0 0 0 0 0 I 6 3 4 4. 4
NEW "ID. IHILf' 6 50 , 2 9 I 3 24 , 2 ]0 12 lJ III 1
ENOL AND OUT. SHELf' J 12' 44 I 20 11 0 0 0 0 0 0 4 149 14

TOTAL 12 219 22 3 2' 4 ] 24 2 3 36 5 21 301 I ex>
VI

"ID- INN, SHELf' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ATLANTIC "10. SHELf' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
IIOHT OUT. SHILf' 1 2 I I 20 11 I 2 I 0 0 0 3 24 3

CAItOL.CAPE 0 0 .. 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL I 2 0 I 20 3 I 2 0 0 0 0 3 24 I

COASTAL STItATU" 9. I • 5 0 0 0 0 0 0 2 IS 10 3 21 4
ZONE STItATU" .IS • 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ITItATU" '4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL I 6 2 0 0 0 0 0 0 2 1:1 3 3 21 I

CONTINENTAL SLOPE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ALL REGIONS CO"IINED U 12.a 31 13 1261 22 26 731 16 1:1 284 11 177 3550 21
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6. WBITEBEAKED DOLPHIN Laaenorhynchus albirostris

The range of the whitebeaked dolphin Lagenorhynchus albirostris extends

from approximately Cape Cod waters north to Greenland (Leatherwood et al.

1976; Katona et al. 1983). They are found only in the North Atlantic and are

the more northerly distributed of the two LagenorhYnchus species, being far

more numerous in waters off Canada and Greenland (Sergeant and Fisher 1957;

Katona et al. 1977; Whitehead and Glass 1985).

Within the Gulf of Kaine sightings occurr most frequently from Cape Cod

to Great South Channel north to include Jeffreys Basin (Cetap 1982), between

April and November. This species was more common around Cape Cod in the 1950s

than at present, and the apparent decline has been accompanied by an increase

in sightings of white sided dolphins (Katona et ale 1983).

Monitoring from shipboard surveys

White-beaked dolphin cannot be monitored effectively from any
platform in our study area.
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7. GRAMPUS Grampus ariseus

The center of grampus Grampus griseus sightings along the eastern United

States occurs along the shelf edge and slope waters from Cape Hatteras north

to Georges Bank (36000. to 41000., Figure Ila-1Id) during spring, summer and

fall (Table 27). They are usually not observed inshore of the 100m isobath

(Powers and Payne 1983). Cetap (1982) show that the range contracts to the

mid-Atlantic Bight during winter when they move offshore.

The species generally is considered absent from the Gulf of Kaine,

although individuals and occassionall strandings have occurred.

Konitorina from shipboard surveys

Our data (Table 27) reflects a mid-sbelf to slope water distribution from

Georges Bank tbrougb tbe mid-Atlantic Bigbt , witb tbe greatest numbers seen

in slope waters, primarily summer and fall. Grampus bave been recorded in

winter (December -Februuary) only once in our data (Table 27). Konitoring

could be best accomplished in summer in midshelf tbrougb slope waters.
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Figure lla. Distribution of all Risso's dolphin'sightings taken during
shipboard surveys, for all seasons 1980-1986, in shelf
waters of the northeastern United States.

Figure I1b. Distribution of all Risso's dolphin sightings taken during
shipboard surveys, for summer and fall 1980-1986, in shelf
waters of the northeastern United States.

Figure lle. Distribution of all Risso's dolphin sightings taken during
shipboard surveys, for winter and spring 1980-1986, in shelf
waters of the northeastern United States.

Figure 11d. Distribution of all Risso's dolphin sightings taken during
shipboard surveys, by season, 1980-1986, in shelf
waters of the northeastern United States.
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Table 21. Nu.ber of sightings, individual. and individuals/lOO transect. for
gra.pus (Iisso's dolphins), 1980 through 1981, all data combined.

""It IN' 'UNNlIt AU TUNN WINTlIt A....UAL TOTAL
------------------ ------------------ ------------------ ------------------ ------*-----------

I ... •• IHD" IHD'I lHD'1 IHD'I
PElt - P£1t - PElt - PIIt - PElt -

ItEOION ...I-"'IOH 10H'- IHDIY- 100 10H'- IHDIY- 100 10HT- IHDIV- 100 10HT- I ..DIV- 100 IOtU - IHOI"'- 100
IHOI IDUAll TltAHI IHO. IDUALI TkA... I ..UI IDUAll TkA... IHOS IUU.L8 TltAHI IHOI IDUAlS TItAHI

---------- -----.------ -.--- ------ ----- ----- ------ ----- ----- ------ ----- ----- ------ ----- ----- ----.- ---
OULf" 0' WIlT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
HAU'E CENTltAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10UrHUEIT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
.OUTN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

OUltOU N. n81 1 40 5~ 0 0 0 0 0 0 0 0 0 1 40 U
DANI( IHOALI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CEHTltAL 1 10 I :.'I " 1 1 1 0 0 0 0 4 17 1
IHILF IDOE 0 0 0 I 110 ,. 0 0 0 0 0 0 I 110 20

TOTAL 2 50 14 :I 11" 20 I 1 0 0 0 0 • 161 •
10UTHEltN INN. SHELF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NIW HI'. IHIL' 2 U 2 5 121 IS 1 22 4 0 0 • • 142 5
INOLAND our. IHELF 1 • 3 1 3 2 3 4. 14 0 0 0 5 sa 5

TOTAL 3 21 2 " u. 5 4 "2 " 0 0 0 13 21'1 )
,0

HIO- INN. IHELF 0 0 0 2 12 1 1 " I 0 0 0 ) II 1 '-"
ATLANTIC HID. IHUF 0 0 0 0 0 0 1 3 I 0 0 0 1 ) 0
IIOHT OUT. IHELF I I I 2 14 I S 24 11 1 4 • , U 1

CAltOL.CAPE 0 0 d" 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 1 1 0 4 2" :I 1 n J 1 4 2 U .4 2

COASlAL ITItATUH " 0 0 0 1 12 " 0 • 0 0 0 0 1 12 1
ZONI ITItATUN 's 0 0 0 0 • • 0 0 • 0 0 0 0 0 0

ITItATUH '4 0 0 0 0 0 0 • • • • 0 0 0 0 0

TOTAL • • 0 I 12 :I 0 0 0 0 0 0 1 12 0

CONTINEHTAL ILOPI • 31 1"
,

10' 2' J 12 4 0 0 0 20 IS' II

ALL 1ti010HI COH.IHI. 14 lot 4 2S IU 7 IS 10. 2 I 4 0 55 .14 :a



8. KILLER WHALE Orcinus Q!£!

In the western North Atlantic, killer whales Orcinus Q!£! are widespread,

but sporadic. Within the Gulf of Maine, killer whale sightings are most

common from mid-July to September in the southwest Gulf of Maine, Cape Cod Bay

regions (Katona et al 1976; Cetap 1982). Killer whales are thought to follow

the schools of bluefin tuna which move into these waters during late-summer as

part of their annual migration. All sightings by Cetap (1982) occurred in

shelf waters outside the Gulf of Maine.

Monitoring fro. shipboard surveys
-

Killer whales cannot be monitored effectively within our study area.
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9. PILOT WHALE Globicephala~

The Atlantlc pilot whale ~ melaena is common from Greenland, Iceland,

and the Faeroe Islands (Saemundsson 1939; Sergeant 1968; Kapel 1975; Mercer

1975: Mitchell 1975) south to at least Cape Hatteras (Leatherwood et al. 1976:

Katona et al. 1977: Hain et al. 1981: Cetap 1982). In the southern portion of

its western North Atlantic range, ~ melaena is sympatric with the short

finned pilot whale q. macrorhvncha. The short-finned pilot whale is a more

tropical species, common off Florida and in Caribbean waters (Mead 1975: in

Katona et al. 1977: Caldwell et al. 1971; Caldwell and Caldwell 1975;

Leatherwood et al. 1976) and into the Gulf of Mexico (Fritts and Reynolds

1981). It has stranded as far north as New Jersey (Katona et al. 1977).

From Cape Hatteras to northeast Georges Bank, including the Gulf of

Kaine, the distribution of pilot whales (although q. aelaeana is the most

common species in our study area, both species are considered together due to

difficulties in field identification) generally follows the shelf edge between

the 100m and 1000. contour (data this report, Figure 121-12d). During mid-

winter to spring (December to May), sightings are reported along the shelf

edge of the mid-Atlantic and southern New England region (Figure 12c).

Throughout spring, sightings increase along the shelf edge and north to, and

including, Georg•• Bank. They are most abundant on Georges Bank from May to
.

October (from Table 28). Therefore mid-winter through spring, pilot wbales

move onto the shelf edge in the mid-Atlantic region of our study area and

continue northward along the edge to Georges Bank. During suamer and fall,

sightings occur on central Georges Bank north along the northern edge of the

Bank, and into the central Gulf of Maine (Figure 12b, 12d). This trend continue as

pilot whales move north to the inshore Newfoundland waters by June (Sergeant

and Fisher 1957; Sergeant et al. 1970).

Pilot whales are present on Georges Bank summer through winter with
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scattered sightlngs along the shelf edge of Georges Bank throughut the year.

Sightings are clustered along the northern edge of the Bank and in the Great

South Channel in fall. Thus, summer through fall, sightings occur over a

broader area of the sbelf than during the spring northward movement whicb

principally occurs along the shelf edge.

During late-summer and fall there is also a cluster of sigbtings near Cape

Hatteras. These sightings are possibly G. macrorbyncha during a northern

extension of their summer range. Pilot wbales are sighted throughout the year

fro. the mid-Atlantic to Georges Bank regions.

Monitorina from shipboard surveys

Based on the nuaber of sightings per transects, 1980-1987 (Table 28), and

the known distributional patterns of this species, pilot wbales can be best

monitored during summer and fall, in outer shelf waters from the mid-Atlantic

to Georges Bank and extending into tbe southern and southwestern Gulf of Maine

in fall.
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Figure 12a. Distribution of all pilot whale sightings taken during
shipboard surveys, for all seasons 1980-1986, in shelf
waters of the northeastern United States.

Figure 12b. Distribution of all pilot whale sightings taken during
shipboard surveys, for summer and fall 1980-1986, in shelt
waters of the northeastern United States.

Figure 12c. Distribution of all pilot whale sightings taken during
shipboard surveys, tor winter and spring 1980-1986, in shelt
waters of the northeastern United States.

Figure 12d. Distribution ot all pilot whale sightings taken during
shipboard surveys, by season, 1980-1986, in shelt
waters of the northeastern United Statt••
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Table 28. Nu.ber ot sightings, individuals and individuals/100 transects tor
pilot whales, 1980 through 1987, all data co.bined.

1,.ItINO IUIIIIEIt AUTU"N WINTIIl ANNUAL TOTAL
------------------ ---~-------------- ------------------ ------------------ .-----------------IND'I IND'I IND'I IND'I IN"I

,.EIt - ,.EIt - ,.EIt - ,.EIt - ,.(It -
ItEOION 1U1-ItIIION 10HT- INDIV- 100 10HT- IIIDIV- 100 10HT- INDIV- 100 10HT- INDIV- 100 SGHT- INDIV- aoo

INGI IDUALS TitANS INOS IDUALI TltANI IIIUI IDUALI TRANS INGI IDUALI TRANS INGS IDUALI TIiANI
---------- ---------.-- ----- ------ ----. ----- ------ ----- ----- ------ ----- ----- ------ ----- ----- ------ -----
GULf Of WIIf 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
"AINE CIIITItAL :: 3 I I 5 I 7 4' , :: 60 15 l2 116 7

10UTHWEIf 0 0 0 4 4' , 12 216 97 3 27 15 I' 292 30
10UTH 0 0 0 4 6' 40 10 73 U 0 0 0 14 .42 20

TOTAL 2 3 0 , 123 12 2' 337 36 5 .7 7 45 "0 14

GEOROEI N. EDOE 0 0 0 4 4:1 47 4 25 22 0 0 0 • 70 17
'ANK I ..OALI I 4 2 10 US 46 5 27 12 0 0 0 16 166 U,

CENTItAL 2 15 • 30 250 J7 10 '7 2. 0 0 0 42 362 16
I ..ELf EDOE I 62 •• 2 20 14 10 172 103 0 0 0 II 254 41

TOTAL 4 II I. •• 450 J6 2' J21 40 0 0 0 " 152 22

SOUTHERN INN. IHELF 2 20 6 3 II 2 2 27 • 0 0 0 7 5. 3
NEW "10. IHELf 17 170 :sa 2 7 I , 145 21 2 J9 15 30 361 I'
ENGLAND OUT. IHELF 2 24 • I • 2 3 12 4 .2 13 26 , 53 .0

TOTAL 21 214 15 • 22 I I. I'. 13 4 52 14 45 472 JJ

.....
"10- IIIN. IHELF 0 0 0 I I 0 0 0 0 I 3 • 2 4 0 0

ATLANTIC "10, I ..ELF 4 10. J5 3 7 2 0 0 0 • 6 6 • .1' 10 I J

DIOHT OUT. IHELf 2· , 5 12 282 162 2 123 5' 0 0 0 16 414 '6
CAROL.CA,.E I 12 12~ 0 0 0 0 0 0 0 0 0 a l2 3

TOTAL 7 127 13 16 2'0 .1 2 In 15 2 , 2 27 54' 1I

COAITAL ITItArU" .. 0 0 0 0 0 0 0 0 0 I 5 3 a 5 a
ZONE l"tATUN '5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ITItATUN ,. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 I 5 I I 5 0

CONTINENTAL SLO,.E 4 50 22 • 51 I. I 5 2 0 0 0 II III ,
ALL !tEGIONS CON'INED 31 .75 , 13 '43 20 75 '70 21 12 IU • 201 2541 14
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10. HARBOR PORPOISE Phocoena phocoena

The harbor porpolse Phocoena phocoena is locally abundant in the Bay of

Fundy and northern Gulf of Maine in summer. where they are classified as

"abundant~ in comparison with all other areas examined (Gaskin 1977).

Prescott and Fiorelli (1980) indicated that the northern Gulf of Maine and the

Bay of Fundy might support as much as 80% of the total summer populations

south of the Gulf of St. Lawrence. During the high abundance levels of summer

in the northern Gulf of Maine (Figures 13a, 13b), sightings throughout lhe

southwestern Gulf of Maine (Jeffreys Ledge and Stellwagen Bank) and Cape Cod

Bay are rare. Sightings decrease throughout fall in the lower 8ay of Fundy-

upper Gulf of Maine.

In the winter, the distribution of harbor porpoise shifts markedly to

the south. Sightings are scattered throughout the lower Gulf of Maine and

Georges Bank and overall nuabers are drastically reduced. Sightings south of
.

40000H latitude in coastal waters increase during winter and early spring

(from Table 22).

By aid-spring sightings of harbor porpoise are again concentrated in the

southwest Gulf of Kaine-Great South Channel, Jeffreys Ledge and in portions of

coastal Kaine.

Monitorinl from shipboard surveys.

Sarbor porpoise could best be monitored by dedicated surveys during

summer and in coastal Maine waters. Standardized surveys, i.e trawl, MARHAP,

do not provide a plat fora that enables harbor porpoise to be detected,

therefore monitored.



Figure 13a. Distribution of all harbor porpoise sightings taken during
shipboard surveys, f'or all seasons 1980-1986, in shelf
waters of the northeastern United States.

Figure 13b. Distribution of all harbor porpoise sightings taken during
shipboard surveys, by season, 1980-1986, in shelf
.aters of the northeastern United Stat•••
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11. SPERM WHALE Physeter macrocephalus

The distribution of this species in all seasons off the east coast of the

United States generally is along the shelf edge and seaward into slope waters

(data this report, Figures 14a-14d, Table 30). In winter, sperm whales are

concentrated east of Cape Batteras (Cetap 1982). Between May and November,

sperm whales move along the shelf edge south of Nantucket and around the

perimeter of Georges Bank (Payne et ale 1984). Within the Gulf of Maine in

the fall, sightings occur in the deepwater of the Northeast Channel between

northeast Georges Bank and Browns Bank (Figure 14b, 14d). 1 fishery based out

of Nova Scotia worked in slope waters seaward of the Northeast Channel

(Kitchell 1975b; Sutcliffe and Brodie 1977). These on-shelf sightings are

teaporally correlated with intrusions of waraer slope water onto the sbelf, as

well as to aoveaents of sauid into shallower shelf waters. Incidental

sightings and strandings occur sporadically within the Gulf of Kaine,

including Cape Cod waters (Iatona et ale 1983).

Monitoring fro. shipboard surveys

Based on the number of sightings per transect (Table 30), spera whales can

be best monitored in" aid-shelf to slope waters of the aid-Atlantic to southern

New England.
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Figure 14a. 'Distribution ot all spera wbale li;htingl taken during
sbipboard surveyl, for all lealons 1980-1986, in Ihelt
waters of the northealtern United Statel.

Figure 14b. Distribution of all spera whale sightingl taken during
Ihi~board lurveys, for suaaer and fall 1980-1986, in shelf
waterl ot the northeasterD UDited Statel.

Figure 14c. Distribution of all spera wbale sightings taken durin9
shipboard surveys, tor winter and spring 1980-1986, iD shelf
waters ot the nortbeastern United Stat.s.

Figure 14d. Distribution of all sperm wbale sigbtings taken durin;
shipboard surveys, by season, 1980-1986, in shelf
waters of the northeastern United States.
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Table 30. Nuaber of siGhting., individuals and individuals/100 transects for
spera wbales, 19aO tbrough 19a1, all data co.bined.

IrRING IUMMIR AUTUNN WINTER ANNUAL TOTAL

------------------ ------------------ ------------------ ------------------ ------------------INU'I IND'I IND'I IND'I IMI'I
'ER - 'ER - 'IR - 'ER - raR -

REGION lUI-RaDiaN 10HT- INDIV- 100 IGHT- INDIV- 100 IGHT- INDIV- 100 10HT- INDIV- 100 10HT- IND1V- 100
INOI IDUALI TRANI INGI IDUALI TRANI INOI IDUALI TRANI INOI IDUAlI TRANI INOI IDUALI TRAMI

---------- ------------ ----- ------ ----- ----- ------ ----- ----- ------ ----- ----. ---.-.
OULF OF WilT 0 0 0 0 O. 0 0 0 0 0 0 0 0 0 0
MAINI CINTRAL 0 0 0 0 0 • 2 J 1 • 0 0 2 J 0

IOUTNUIIT 0 0 0 o' 0 0 0 0 0 0 0 0 0 0 0
IOUTH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 0 0 0 0 0 0 2 J 0 0 0 0 2 J 0

DEORGEI N. IDGI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
lANK IHOALI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CINTRAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
IHIL' IDGI 0 0 0 J J 2 0 0 0 0 0 0 J J I

TOTAL 0 0 0 J J 1 0 0 0 0 0 0 J J 0

SOUTHERN INN. IHILF 0 0 0 0 0 0 2 2 0 2 5 J 4 7 1
NEW NID. IHllF 0 0 0 2 2 0 0 0 0 I 4 2 J 6 0
INOLAND OUT. SHILF 5 7 2 1 I a 0 0 0 0 0 0 , • I

TOT AL 5 7 I J J 0 2 2 0 J , a 13 21 I

NI8- INN. SHELf I J • 0 0 0 0 0 O· 0 0 0 • J 0 t-~

ATLANTIC NID. SHELF I 2 I 0 0 0 0 0 0 0 0 0 • 2 0 ,.
IIOHT OUT. IHELf 0 0 0 0 0 0 0 0 0 J 5 • J 5 2 ~.

CAROL. CA'E 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 2 5 0 0 0 0 0 0 0 J 5 2 5 10 I

COASTAL ITRATUM " 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ZONI I'RATUM '5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

'tRATUM '4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CONTINENTAL ILO'I I." 20 'D 16 0 0 0 0 0 0 2D .7 6

ALL RIGIONI CONIINED IS JI 1 26 74 1 4 5 0 6 14 I 51 124
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12. MINKE WHALE Balaenoptera acutorostrata

The minke whale Balaenoptera acutorostrata occupies wide regions of the

shelf, especially in spring and summer (data this report, Fiqures lSa-d). The

area of qreatest abundance as described by CETAP (1982) is a U-shaped area

extendinq east fro. Montauk Point, Long Island, southeast of Nantucket Shoals

to the Great South Channel, then northward along the 100. contour outside Cape

Cod to Stellwaqen Bank and Jeffreys Ledge. Kinke whal.s are coaaonly observed

in the Stellwagen Isouthern Jeffreys Ledge area fro. March until Noveaber.

Overwinteringaay also occur in this area. Aggregations of .inke whales·often

are in the immediate vicinity of fin whales ~ physalus. Siqhtinqs south of

Nova Scotia fro. aid-April to October qenerally are cODceDtrated in this

region or along the northern edge of Georges Bank (fro. Table 31). In late

suamer their range extends into the northern Gulf of Kaine-lower Bay of Fundy.

Their range is contracted in fall and winter. Although winter sightings occur

in the mid-Atlantic during winter (Table 31), winter sightings in shelf waters

southeast of Nantucket (south of 40000'N) are rare.

Monitoring fro. shipboard surveys'

Minke whales are generally distributed syapatrically with fin whales.

The areas of greatest sightings per effort occur fro. the south-southwestern

Gulf of Maio. eastward aloDg the northern edge of Georges Bank (Table 31).

Therefore ~torin9 would be most effective in these areas in spring through

fall.
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Figure 15a. Distribution of all .inke wbale sightings taken during
sbipboard surveys, for all seasons 1980-1916; in shelf
waters of the northeastarn United States.

Figure 1Sh. Distribution of all minke whale sightings taken during
shipboard surveys, "for summer and fall 1980-1986, in shelf
waters of the ~ortheasternUnited States.

Figure 15c. Distribution of all ainke whale sightings taken durin,
shipboa~d survey., for winter and spring 1980-1986, in shelf
waters of the northeastern United States.

Figure 15d. Distribution of all ~ink. whale sightings tak.n during
shipboard surveys, by .eason, 1980-1986, in shelf
waters of tbe northeastern Unit.d Stat•••
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Table 31. lu.ber of sighting., individual. and individuals/100 transecta for
.ioke vhale., 1980 througb 1987, all data co.bined.

....IN. 'U"NE. AU TUNN IUNUk ANNUAL TOTAL
---~---------_.--- --~--------------- ------------------ ------------------ ------------------IND'I IND', IND'S IND'I IND'.

"ER - "ER - "ER - "ER - ..lit -
1tl010N ..'-8'I.ON 10HT- IHDIV- 100 .OHT- IHUIV- 100 10HT- IHDIV- 100 10HT- IHDIV- 100 50HI- IHDIV- 100

IHOI IDUALI TItAHI IHOI IDUAL. T.AHI IND' IDUALI TIAHI IHDI IDUALI 'IAHI IHOI IDUALS I"AHI
---------- ------------ ----- ------ ----- _..-- ------ ----- ----- ------ ----- ----- ------ ----- ----- ------ ---
DULF OF WE" 0 0 0 0 0 0 1 I 2 0 0 0 1 1 1
NAIHE CEH'RAL I I 0 6 7 1 I J 1 2 2 0 12 U I

'OU'HWEI' 2 2 I 6 6 I .. D .. 0 0 0 12 u I
10U'H 0 0 0 1 2 1 I I I 0 0 0 2 J 0

'O'AL I I 0 11 15 1 , lJ 2 2 2 0 27 :u I

orOIOEI N. ID..E I I I , 21 22 0 0 0 0 0 0 10 22 ,
DAHk lHOAL. 6 6 2 I .. I I I 0 0 0 0 to 11 I

CEH'RAL I I 0 ., 34 • 2 2 0 0 0 0 20 J7 1
IHELF IDOE 1 2 2 I 1 2 I 2 I 0 0 0 J , I

TOTAL , 10 I 10 62 I .. S I 0 0 0 4J 77 2

10U'HEIN IHN. IHELF 1 I 0 4 4 I 0 0 0 0 0 0 s s 0
NEW NID. 'NELF 10 U 2 2 4 0 I I 0 0 0 0 13 U I'
EHOLAHD OUT. SHELF I I 0 0 0 0 I 1 0 0 0 0 2 2 0

TOTAL 12 11 1 6 I 0 2 2 0 0 0 0 20 2:1 0
1-·

NID- IHN. SHELF 0 0 0 0 0 0 0 0 0 1 I 0 1 a 0
IJ
I-

AJLANTIC NID. SHELF 0 0 0 2 S I 0 0 0 I a I 1 , 1
IIOHT OUT. SHELF 0 0 0 0 0 0 2 2 I 0 0 0 2 2 0

CA.OL.CA"E 0 0 at 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 0 0 0 2 • 0 2 2 0 2 2 0 , , 0

COASTAL ITItATUN '6 0 0 0 2 2 I I I I 0 0 0 :I J 0

ZONE ITRATUN ,. 0 0 0 0 0 0 0 0 0 I 2 2 I 2 0
ITIATUN , .. 0 0 0 0 0 0 • 0 0 0 • • 0 0 0

TOTAL • 0 0 2 2 • I I 0 I 2 I .. S 0

CONTINENTAL SLO"E • 0 0 1 10 2 0 0 0 • 0 0 I I'

ALL IEOIOH, CONIINED 24 26 1 .4 102 2 II 21 a • , 0 101 IS7
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13. FIN iRALE Balaenoptera physalus
•

The fin wh~~e Balaenoptera physalus is the most widely distributed ,

whale, both spatially 4~~ temporally, over the shelf waters of the northwest

Atlantic.

In the shelf waters of the Gulf of Kaine, including Geu:~es Bank, there

is an increase in fin whale sightings fro. spring through the fall, with a

peak in summer (data from this report, Figures 16a-d, Table 32). The areas of

Jeffreys Ledge, Stellwagen Bank and the Great South Channel have the greatest

concentrations of whales during these seasons (Figures 16a-16d)'. There is a

decrease in on-shelf sightings of fin whales in winter (Figure 15b). Hovever,

fin whales do overwinter in the Gulf of Kaine and on Georges Bank. This is

especially apparent on Stellwagen Bank and within the Great South Channel.

Monitoring from shipboard surveys

Although fin whales can be found in all regions during all seasons they

are most abundant in the south and southwest Gulf of Maine, and along the

perimeter of Georges Bank during summer and fall. Monitoring could be best

accomplished during that period in those regions.



Figure 16a. Distribution of all fin whale sightings taken durin~

shipboard surveys, for all seasons 1980-1986, in shelf
waters ot the northeastern United States.

Figure 16b. Distribution ot all tin whala sightings taken during
shipboard surveys, for summer and tall 1980-1986, in shelt
waters ot the northeastern United States.

Figure 16c. Distribution ot all fin whale sightings taken during
shipboard surveys, for winter and spring 1980-1986, in shelf
waters of the northeastern United States.

Figura 16d. Distribution of all tin whale sightings taken during
shipboard surveys, by season, 1980-1986, in shelt
waters of the northeastern United State••
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Table 32. Nu.ber of siohtinos, individuals and individuals/lOO transects for
fin whales, 1980 through 1987, all data co.bined.

IPItINO IUft"EIC AUTU"N WINTER ANNUAL TOTAL
------------------ ------------------ ---------------.-- ------------------ ------------------INP'I IND'I IND'I 'ND'I IND'I

PER - P~1t - PElt - PElt - rEIt -
REOION aua-.EIION 10HT- IHDIV- 100 10HT- INI'U- 100 10HT- INDIU- 100 1l0HT- INDIV- 100 10HT- INDIV- 100

INOI IDUALI TRANI INOI IDUALI TItANI INOI IDUALI TItANI INOI IDU~LI TItANI INOS JDUAL' TltANI
---------- ------------ ----- ------ .---- ----- ------ .---- ----- ------ ----- .---- ------ ----- ----- ------ ---
OULf' Of' 1'.1' 0 0 0 2 4 12 2 :I 7 0 0 0 4 7 ~

"AINE CENTItAL 2 2 I 10 U :I 2:1 29 6 4 4 I :If '1 3
laUTH".I' u 27 14 14 219 :19 IS :1:1 15 7 12 7 119 291 I.

IOU'" I II I 24 4:1 25 I I 4 2 2 2 42 64 10
'O'AL 2:1 40 6 120 212 20 41 7:1 • U I. 2 204 41] f

OEOItOEI N. .10. J I 10 :I U 14 4 5 4 I I :I 11 27 8
lANK IHOALI I 2 I 2 J I J 7 :I 0 0 0 6 12 I

CENTItAL 2 6 2 n 46 7 IS 29 7 :I J I 39 14 4
IHELF EDOE 6 7 5 I 1 I 21 :19 2:1 I I 2 29 4. I

'OTAL 12 2:1 5 25 6J 6 4:1 10 10 5 5 2 ., 171 5

10UTHEitN INN. IHELf' :I 4 I 17 J9 5 2 2 0 2 2 I 24 47 2
NEW "II. IHELF IJ II :I 22 1:1 10 5 6 I 0 0 0 40 107 4
ENOLAND OUT. IHELf' IS 21 7 I II 10 I I :I 0 0 0 :II 47 5

TorAL :II u 4 47 140 I 15 U I 2 2 0 95 201 J t-'
foJ

"ID- INN. SHUf' 10 12 2 12 29 :I 0 0 0 I 2 I 2J 4J 2 co
ATLANTIC "ID. IHELf' 7 9 :I 7 20 4 :I 10 :I I I I II 40 :I
110HT OUT. IHELf' 6 • 4 I 4 2 0 0 0 I • 2 I IJ 2

CAItOL.CArE 0 0 0" I 4 .7 • 0 0 0 • 0 I 4 4
TOTAL 2:1 29 2 21 57 7 J 10 I :I 4 1 50 100 :I

COASTAL ITItATU" 96 I I 1 9 10 5 0 0 0 I I I II 12 2
ZONE ITItATU" 95 I I 0 2 :I I 0 0 0 0 0 0 J 4 0

I'.A'U" 94 0 0 0 0 0 • 0 0 0 0 • 0 0 0 0
TOTAL 2 2 0 II U 2 0 0 0 I I 0 14 16 I

CONTINENTAL ILOPI 2 J I 5 9 2 2 4 I 0 0 0 9 U

ALL 1ti010NI COftllNEa 9:1 140 :I 229 S64 • III 11:1 .. 24 :10 I 457 917 4



l~. BLUE iHALE Balaenoptera musculus

wlth:n the Gulf of ~aine, the first documented sighting of a blue whale

occurred on 4 ~ctobe: 1986, north of Race Point, Cape Cod (42 07'N, 70 22.S'i

(Ven:el et ale 1988i. This whale was also reported the following day

approxi~ately 10km north of the original position. The following sprinq, on

18 May 1987 three blue whales were observed from NMFS research vessels on

northwest Georges Bank at 41018'n, 68042'W. All tbree ot these whales showed

the characteristic mottled back and small dorsal fin, and then litted their

flukes on a deep dive. Another large whale "with a tremendous blow" surfaced

several km from the 7essel. On 29 July 1987 another blue whale was observed

on southwest Georges Bank at 40038'H, 68004'W. This wbale was observed in the

company of several right whales tubalaena glacialis and basking sharks

Cetorhinus maximus. On 9 August 1987 a blue whale was reported southeast of

Cape Ann, Massachusetts and then resighted on 11 August north of Race Point,

Massachusetts (42 14'n, 7020'W). On 30 August 1987, a third blue whale was

observed east of Nauset Beach, Cape Cod (41 48'H, 69 45'V). The 1986

sighting and the two sightings in August 1987 were from commercial

whalewatching vessels. It could be determined trom the mottled pattern on the

animals that these were three ditterent whales, and that the whale identitied

on.9 and 11 August had been previously observed in the Gult ot St. Lawrence

(from d~ta in S.ars and Wenzel 1987). The sightings in May and July 1987

occurred on larger researcb vessels from a greater distance, and individual

identitication could not be determined. Based on tbe individual

identitications, and tbe dates and locations ot veritied sightings, the nuaber

ot blue whales in Massacbusetts waters during summer 1987 vas litely between 3

and 8 indi7iduals.

Prior to these sightings, tbe closest sigbtings (to our study area) vere
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observed and confirmed on the shelf edge seventy miles SE of Cape Sable, Nova

Scotia on 19 August 1980 (CeTAP 1982). Prior to 1986 tbese were the only

verified sightings reported fro. the shelf or near shelf waters of the

northeastern United States. There are no verified records south of Cape

Ratteras, Morth Carolina.

The increase in the nuaber of blue whale lightings during 1986-1987

reflected a dramatic change in the distribution for this species, likely

resulting froa an abrupt change in prey availability in Kassachusetts waters.

Sighting data for other species which feed in a similar .anner and on the saae

types of prey also shoved similar changes in 1986 and 1987 (see lenney, in

press).

Konitoring froa sbipboard survey.

This .peci.. generally i. ab.ent froa sbelf ••ter. of the north•••tern

United Stat•• and except for tb. 1986·1987 sighting., .11 sighting. have been

fro. slope waters. The aonitoring of this species would be considered

opportunistic.



15. SEI iHALE 8alaenopte~a bo~ealis

Evidence suggests that two stocks of sei whales occur in the northwest

Atlantic (Kitchell and Chapman 1974), one with its center ot abundance ot!

eastern Nova Scotia and 'another centered in the Labrador Sea. Slghtings in

the shelf waters off the northeaste~n United States occur along the outside of

Georges Bank (Figures l7a, 17b), all in the summer (17b). New Enqland water

are considered the southern end of the feeding range of this species (Kenney,

in press). In early June, sei whales begin to move along the continental

slope off the eastern United State., arriving on Georges and Browns Bank and

in the northeast Channel by mid-to late June (Kitchell and Kozicki 1974). The

whales on the Scotian Shelt apparently migrate' northward along the continental

slope in June and July, and then return southward troa mid-September to mid

November (Kitchell and Chapman 1974). During 1986 sei vhales moved into the

Great South Channel and onto Stellvagen Bank in summer. This accounts for the

numbers pre~ent in the southwest Gult at Kaine (in Table 33). Except tor this

one year, sei whales have been absent tram Gulf of Maine waters since the

early 1970's. This aay be due to competition by sandlance AamodYtes ~ for

copepods, the preferred prey ot both species.
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Figure 17a. Distribution of all sei whale sightings taken during
shipboard surveys, for all seasons 1980-1986, in sbelf
waters of tbe northeastern United States.

Figure 17b. Distribution of all sei whale sightings taken during
sbipboard surv.ys, by season, 1980-1986, in sbelf
waters of tbe north.astern United Stat.s.
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HUMPBACK WHALE Meqaptera novaeanqliae

Several individual stocks of humpbacks have been suggested in the

northwest Atlantic (Katona et ale 1982). In the northwest Atlantic, the major

summer concentrations of humpbacks occur off the coasts of Newfoundland and

Labrador, and off the coasts of New England in the Gulf of Maine (Katona et

ale 1980; Whitehead et ale 1982). During this period, feeding is their

principal activity. The major winter concentrations in the western North

Atlantic occur along the Antillean chain in the West Indies, principally on

Silver and Navidad Banks which lie north of the Doainican Republic (Winn et

ale 1975; Balcomb and Nichols 1978; Whitehead and Koore 1982). The aigratory

route between regions ·of winter breeding and suaaer feeding in the northwest

Atlantic (based on sighting data occurs in deeper, slope waters ott the

continental shelf. There are at least two possible offshore routes betwen

tbese winter and summer areas: 1) Dominican Republic to the Gulf of Kaine and

2) Puerto Rico to Newfoundland suggesting distinct stocks (Katona et ale

1980). For the Gulf of Kaine stock, tbe Great Soutb Channel bas been

suggested (Kenney et ale 1981; Payne et ale 1986) as the aajor exit/entry

between the Gulf of Kaine feeding area and the deeper, offshore migration

route.

In the Gulf of laine, huapback whales generally are located in the waters

north along the outside of

the south and southwest

temporal fra_ework,

and 430001 latitudes, froa the Great South Channel

Cape Cod to Stellwagen Bank and Jeffreys Ledge, in

confiraed these low figures froa shipboard surveys.

concentrations are greatest in a narrow band between 41000

from the southern l~t of the Great South Channel north to, and including,

all of the Gulf of Kaine (north of 400001 latitude)between aid-Karch and

November (data from this report, Figures 18a-d, Table 34). Cetap (1982)

reported only 10 winter si;btin;s between 1978 and 1981. Payne et a1. (1984)

Vi thin this spatial and



reqlcns :f ~hej~lf of ~alne. nu~~back whal~s also are report~d In the :~wer

8al of :~ndl ~el~e and Wriqht 1968; KrlUS lnd Prescott :981. ~h~ lack of

slqh~ln;s In the ~id-Atlantic biqht' supports the offshor~ ~07eOent ~attarns ~:

the humpback ~ha:es south of 40000 latitude.

~onltorlnq from shipboard sur7eys

Humpback whales are present sprinq throuqh suamer in larqe numbers in the

south and southwest . 1ions ot the G~lf ot Maine. Monitorinq of this SpeCl!S

from shipboard surveys can be accomplished at these t~mes.
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Figure 18a. Distribution of all huapback whale sightings taten durioq
shipboard surveys, for all seasons 1980-1986, in shelf
waters of the northeastern United States.

Figure 18b. Distribution of all humpback whale sightings taken during
. shipboard surveys, for ·summer and fall 1980-1986, in shelf

waters of the northeastern United States.

Figura l8c. Distribution of all humpback whale sightings taken during
shipboard surveys, for winter and spring 1980-1986, in shelf
waters of the northeastern United States.

Figure lSd. Distribution ot all humpback whale sightings taken during
shipboard surveys, by season, 1980-1986, in shelf
waters ot the northeastern United States.
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T~ble 34. Nuaber of sightings, individu~ls ~nd individuals/lOO transects for
hu.pb~ct whales, 1980 through 1987, all d~ta co.bined.

1.... IN8 IUHE.. AUTUNN WINU.. ANNUAL TOTAL
------------------ ------------------ ------------------ ------------------ -----------------.

IND'I IND'I IND'S IND'S IHD'tj
"E" - "E" - "E" - "ER - 'lR

~EOION IUI-RIOION 10HT- INDIV- 100 SOHT- INDIV- 100 10HT- INDIV- 100 10HT- INDIV- 100 SOH r - JNO JV- 100
INOI IDUALI TRANI INOI IDUALI TRANI INOI IDUALI TRANS IHOS IDU~S TRANS IH05 J UUAL S .,tANS

---------- ------------ ----- ------ ----- .---- -----..-.-- ----- ------ ----- ----- ---.-- ----. ----- ------ -_ ..
GULF' OF WElT 0 0 0 I 4 12 0 0 0 0 0 0 1 4 J
NAINE CENTltAL I 2 I I I 0 5 • I 0 0 0 7 9 I

10UTHWEST II 31 U 77 204 J6 IJ 55 25 4 • 4 105 ;;!'1. 20
10UTN I :10 22 14 :14 20 2 4 2 0 0 0 24 •• 11

TD,TAL 20 6:1 10 fJ 243 17 20 65 7 4 I I 117 lJ9 .,
OEOROII N. EDOE I I I 2 6 6 0 0 0 0 0 0 J 7 2
lANK IHOALI • 0 • • 0 0 I I 0 0 0 0 I I 0

CENTRAL I I 0 I I 0 0 0 0 I I 0 ] ] 0
IHEL' EDOE 0 0 0 I S 4 2 :I 2 0 0 0 ] • I

TOTAL 2 2 0 .. 12 2 :I 4 I I I 0 10 It I

.OUTHERN INN. IHELF' 0 0 0 1 I 0 I 2 0 0 0 0 2 .1 0

NEW NID. IHELF' 2 3 I 0 • 0 2 2 0 I I 0 5 6 0

IHOLAND OUT. IHELF 2 2 I 0 0 0 0 0 0 0 0 0 2 2 0

TOTAL 4 :I 0 I I 0 J .. 0 I I 0 , 11 0
I -
I·'

NID- INN. SHELF' 0 0 0 0 0 0 I I 0 0 0 0 I I 0 \".)

AlLANT IC NID. SHELF I 2 I I I 0 0 0 0 0 0 0 2 ] 0

liGHT OUT. SHELF' 2 2 I 0 0 0 0 0 0 I I 2 ] J I

CA..OL.CA..E 0 0 o~ 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL ] 4 0 I I 0 I I 0 I I 0 6 7 0

COASTAL ITIt~TU" 96 I 1 1 4 9 .. 0 0 0 J • 5 • 18 ]

lONE STRATU" " 0 0 0 0 • 0 • 0 0 0 0 0 0 0 0

STRATUN '4 0 0 • 0 0 • 0 0 0 0 0 0 0 0 0

TOTAL I I 0 .. , I 0 • 0 J • 2 • 18 I

CONTINENTAL SLO..I 0 0 0 1 I 0 • • 0 0 0 0 I 1 0

ALL RIOION. CONIINED 30 75 2 104 267 4 27 74 2 10 19 I I J 1 US 2



16. RIGHT wHALE Eubalaena glaclalis

Aqgreqaticns of riqht whales ~ay still be obser7ed in several locatlons

withln and adJacent to our study area. At least part of the population

overwinters alonq the coast from North Carolina to Florida (Kraus in press;

Winn et ale 1984) and in Cape Cod Bay. Durinq the sprinq, the Great South

Channel and Cape Cod Bay are consistently inhabited by this species. From

June through October the riqht whale distribution appears to be centered on

the southern Scotian shelf in the vicinity of Browns and Bacarro Banks; and in

~he Bay of Fundy (Cetap 1982; Kraus 1982; Kraus 1983; Kraus, in press).

In Cape Cod Bay right whales have been observed ski~ feedinq, socializinq

and courtinq since the early 1950s (Watkins and Schevill 1976; Kayo et ale

1985). The coastal coves from South Carolina to Florida have been well

docuaented as a principle calving area (Reeves et ale 1978). Kayo et ale

(1985) also suqgests that the eastern side of Cape Cod Bay north to Stellwagen

Basin and the eastern side of Stellwaqen Bank important are also areas for

so~ializing asnd feedinq.

Between December and Karch small numbers of right whales ~ay occur in

waters of the Gulf of Kaine and western Georqes Bank. Another wintering

ground for this species occurs on the Georgia -Florida Bight where relatively

newborn calves have been located (Kraus et ale 1984; Kraus 1986) .

Approxiaately 10-20 riqht wbales are siqht~d annually at this location. This

wintering group has been tied with those whales that move into the Gulf of

Kaine-lower Bay of rundy during the sprinq and summer. In the spring, right

whale concentrations in the Gulf of Kaine occur principally in three

locations, the Great South Channel, Cape Cod Bay north to Jeffreys Ledge, and

the northern Gulf of Kaine-lower Bay of rundy (froa Iraus et ale 1984). A few

right whales remain in Kassachusetts waters tbrough the summer, however most

of the population spends the suaaer and fall in the Bay of Fundy and on the
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Scotian Shelf (Kraus et ale 1984; Kraus 1986). Movements of riqht whales

within the Gulf of Maine have been fairly well documented. The largest single

sighting (70-100 whales ) occurred in 1970 in Cape Cod Bay (Watkins and

Schevill 1982).

Monitoring from shipboard surveys

Riqht whales are a critical species to be able to monitor. Shipboard

monitoring is possible, but likely on dedicated surveys rather than on

standardized surveys which monitor the entire northeast coastline. Estimates

from our shipboard data 1980-1986 sugqest a spring estimate of approximately

166 (best estimate) individuals. This is in the same range as estimates from

individual identification t~chniques. Based on our surveys, right whales can

be aonitored during spring and summer (Table 35) in the south and southwest

Gulf of Kaine (Figute 19a, 19b).



Figure 19a. Distribution of all right whale sightings taken during
shipboard surveys, for all seasons 1980-1986, in shelf
waters of the northeast~rn United States.

Figure 19b. Distribution of all right whale sightings taken during
shipboard surveys, by season, 1980-1986, in shelf·
waters of the northeastern United States.
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Table 35. Nuaber of sightings, individuals and individuals/IOO transects for
rigbt wbales, 1980 through 1987, all data co.bined.

...RINO IUHHER AurUHN "INrEM ANNUAL rorAl
------------------ ------------------- ------------------ ------------------ ------------------IND'I IND'I IND'I IND'I IND'I

'. "ER - "ER - "ER - nR - ..fR -
REOION lua-te'ION 10HT- INDIV- 100 10HT- INIIV- 100 IONT- INDIV- 100 10HT- INDIV- 100 IIUHr- IHDIII- 100

INOI IDUAll TRANI INOI IDUALI TRANI INOI IDUAll TRANI IHOI IDUAlI TRAHI IHOI IDUAll TRANI
---------- ------------ ----- ------ ----- ----- ------ ----- ----- ------ ----- ----- ------ --.-- ----- -----. ---
OULF OF 1111' 0 0 0 0 0 0 0 0 0 0 O' 0 0 0 0
HAINE CINTRAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

IOUTN"IIT 5 U , 0 0 0 I I 0 0 0 0 • U 2
IOUTN • 27 20 4 • 5 0 0 0 0 0 0 IJ 35 ..

TOTAL I. :I' • 4 • I I I 0 0 0 0 I' •• 2

OIORGII N. 1101 I 2 J 0 0 0 0 0 0 0 0 0 I 2 I
lANK INOALI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CENTRAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
INELF IDOE I I I 0 0 0 0 0 0 0 0 0 I I 0

TOTAL 2 J I 0 0 0 0 0 0 0 0 0 2 J 0

SOUTHIRN INN. I"ELF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NIW HID. INILF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ENGLAND OUT. S"ELF I I 0 0 0 0 0 0 0 0 0 0 I I 0

TOTAL I I 0 0 0 0 0 0 0 0 0 0 I I 0 ......
~.'

HID- INH. 'HElF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 '.D

ATLANTIC HID. SNELF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

liGHT OUT. I"ELF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CAROL.CA"E 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

eDAITAL ITRATUH •• 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ZDNE ITRArUH .5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

IIRATUH .4 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CONTINENTAL ILO..E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ALL RIGIONI CONIINEI 11 .:1 2 • • 0 I I 0 0 0 0 22 '2 0



Ab111t1 :f the ~onltorlnq Program to Detect 1 Change 1n the Dlstr~~utlon ~f

Cata:eans wlthln a Subregion ina Between Reglons.

1. SHIFTS IN THE DISTRIBUTION OF HUMPBACK AND FIN 1HALES, 1382
1983. 1984-1985, AND 1986-1987, WITHIN THE SOUTH AND THE
SOUTHWESTERN GULF OF MAINE, STRATA 2J-~7

Durlng 1986 a decrease 1n the number of whales occurring on Stellwaqen

Bank and Jeffreys Ledqe (NMFS strata 26-27) was obser7ed (Mayo et ale 138ii.

The number of humpbacks in the reglon decreased to near zero during late

summer· 1986 and did not return to this area until summer 1987. This provldes

an opportunity to determine whether the ~onitoring program can de~ect shifts

indistrlbutions within a subregion and within _ s.ason. Ve examined the

number of humpback whales/transect for each stratum 23-27 for each of

the periods 1982-1983,· 1984-1985 and 1986-1987 for apparent shifts in the

nuabers/effort :fthis whale species. ie also eXUlined the effect of a

decrease in effort by looking for this shift using only the results from

bottom trawl surveys, as well as the entire database.

The number of humpbacks per transect (in parentheses) indicate an

increase in the number of whales occurrinq in Strata 23-35 since 1982 (all

NMFS data, upper Table 36). There has also been a steady decline in the number per

transect observed since 1982 in Strata 26-27. This is apparent in Figures

20c-20d as a cluster of sightings in the western portions of the Great South

Channel in 1986 and a co.plete absence of sightings on Stellwagen Bank during

this year.

An lncrease in the number of whales in Strata 23,25 and a co-occurring

decrease in the nuaber of whales in Strata 26-27 can also be observed in the

data when exaaining only siqhting data collected during botto. trawl surveys

Clover Table 36), although the numbers vary markedly.
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Flqure 20a. Distribution of all huapback whale siqhting. taken during
shipboard .urv.y., for a11 •••soOI'19.2-1983, in .helf
waters of the northeastern Unit.~ Sta~es.

Figure 20b. Distribution of. all huapback wbale .iqhtinq. tat',n during
shipboards'lr".y., ·for all se••oni 1-'.4-1985, ill .belf
waters of the northea.tern United State••

Figure 20c. Di.tribution of all buapbac:k vbale sigb,tinl.• -t.aUa durill9
sbipboard .U"_,., 'for all ••••0Il. 19"-19'7, ia .belf
vaters of the northea.tern Uaited State••

Figure 20d. Distribution of all huapbac:k whale .i,btinf' taken duriDg
, .hipboard sur....'., for all sea.ons, 19.7, in sbelf
water. of the northea.tern United States.
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Table 36. Number of siqhtlnqs per transect for humpback whal~s,

1982-1983, 1984-1985, 1986, and 1987, for NKFS subreqions
Southwest Gulf of Kalne-northern section (Strata 26-27),
Southwest Gulf of Kalne-southern section (Strata 23,25),
and the Gulf of Maine-South (Strata 24).

RESULTS FROM ALL NMFS SURVEYS, 1982-1987

Y!:AR STRATA

23,25 24 26-27
1982-83 (0.17) (0.10) (0.28)
1983-85 (0.65) (0.06) (0.10)
1986-87 (1.36) (0.20) (0.15)

RESULTS FROM BOTTOK TRAVL SURVEYS ONLY, 1982-1987

YEAR STRATA

23,25 24 26-27
1982-83 (0.36) (0.04) (0.27)
1983-85 (0.84) (0.00) (0.00)
1986-87 (3.00) (0.00) (0.00)
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RECOMMENDATIONS FOR CONTINUED RESEARCH

Data Analysls and Compatibility wlth EXisting NMFS/NEFC Databases.

1. Co~patibility with existing NMFS/NEFC Databases.

The survey design, method of stratification and tlminq of the surveys

are completely congruent with those of the NMFS/NEFC. This program was

designed in order that cetacean and seabird data could be directly compared

with fisheries databases in a statistical manner.

A preliminary examination of the database compatibility on broad scales

was provided by Smith et ale (1988). This examination also provided MBO and

NHFS with research needs which require further examination. For example,

seasonal changes in the distribution of target speceies (cetaceans and

seabirds) and that of potential prey species sampled during the NKFS traawl

surveys can be compared on a broad scale through the cooccurrance of the

species. Examples of this approach are provided in Figures 2la-2lf. The

distribution of Karch and April gannets SuIa bassanus are compared with spring

sandlance in Figures 21a-21b, and with spring mackerel Scomber scombrus in

Figures 21c-21d. During Karch gannets are clustered in areas of sandlance and

mackerel in the mid-Atlantic (Figures 21a, 21c). However, by April the

distributions of gannets and sandlance segregate spatially across the shelf

(Figure 2lb). The distribution of gannets and mackerel are still clustered

together along t~. aid-to outer shelf regions of southern Hew England and

lower Georges Bank ••ters. It is apparent that the gannet r~lies more heavily

on mackerel (rather than sandlance) as a prey species throughout its

northward-spring migration. Conversely, during fall gannets and sandlance co-

occur in the lower Gulf of Maine-Georges Bank regions (Figure 21e) indicating

a predator-prey relationship. This co-occurance occurs in nearshore waters of

the aid-Atlantic during early winter (Figure 21f). The abundance of mackerel



:'3·3

Flqura 21a. The distrlbution of qannets in March and sprinq sandlance (froll
trawl sur7ays).

Fiqure 21b. Thadistributlon of qannets in April and sprinq sandlance (fro;u
trawl sur7eys).

Fiqure 21c. The distrlbution of qannets in Karch and sprinq mackerel (troll
trawl sur?eys).·

Fiqure 21d. The distribution of qannets in April and sprinq mackerel (froa
trawl sur·/eys).

Figure 21e. The distribution of qannets in No?ember and fall sandlance and
mackerel (from trawl surveys).

Fiqure 21f. The distribution of qannets in December and fall sandlance and
mackerel (froll trawl surveys).
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on shelf waters at thlS time is low. Therefore, it is unlikely that mackerel

is as lmportant to gannets in fall as in spring, and sandlance are more

important throughout fall and possibly early winter.

A similar. fine scale examination of the distribution of humpback whales

and sandlance (at the strata level) has been previously provided by Payne et

al (1986) and data in this report. Another approach is to tabulate for every

cetacean or seabird sighting the frequency with whicb other finfisb species

were caught when fishery survey stati~ns at increasing distances away were

sampled. Smith et ale (1988) provided these comparative statistics for common

and whitesided dolpblns and humpback and fin whales and five species of

finfish and squid. This exaaple joint analysis of the data from otter-trawl

surveys and the cetacean and seabird sighting surveys provided by Saith et ale

(1988) suggest that very fine scale retlationships describing trophic

interactions between ~etaceans/seabirds and pelagic fishes may be evaluated

. using these techniques and this "lrvey format. The results of the sighting

surveys during fishery surveys provide results s~~ilar to those available from

other sampling approaches (Bain et. ale 1981: CeTap 1982; Kenney et ale i~~5)

at a much lower cost than other platforms. Kost i.portantly the compatibil~~V

of the sighting databases with the NKFS fishery/oceanographic database provide

statitstical co.parisons not available from other platforms. Environmental

v~riables collected liaultaneous with sighting data can ~lso be compared

directly to the oblerved distrbitutional data to determine the effects of

environmental variables on the distribution of cetaceans, and more generally

seabirds. An example of this coapatibility and type of analysis wal provided

by Selzer and Payne (1988).

2. De.onstrated Ability to "ani tor Trends in Cetacean Distribution and
Patterns of Abundance.

The survey data do .onitor trends in abundance and distribution. This is



appar:nt by comparl~q data frc~ these sur7ays to pre~lOUS datasets (i.;. :etl~

1982) and by axamlnlnq :rends and shifts In key ~etlcean sp~cies Slnce 1980.

It lS. hJW~7er. also ap;arent that tfith the recent decreases 1n sur7ey ti~e by

NMFS and the rastr:~tl~ns placed on oDser7er coveraqe aboard a7allable trawl

sur~eys. lt 1S unllkely that a large-scale ~onitorinq (l.e. the entlr~ study

areai Cln continue under present survey restrictlons. A ~onltorlnq of the key

areas for baleen whales (lower Gulf of Maine, Georqes Bank) miqht continue to

provide compatible data which will ~onitor a larqe percentaqe of the whales

throughout the study area. It is unllkely that dolphins could be monitored

without sur~ey coverage in the ~id-Atlantic.

Throughout these'analyses we have exaained abundance indices by only

lookinq at numbers per transect, rather than densities and absolute estimates

of abundance. This is an immediate focus of the CSAP personnel, but it see~ed

more relevant to discuss the current and immediate problems with the decrease

in survey effort at this ti~e. Abundance estimates from line-transect

procedures (i.e. SURVEY software) and outstandinq status reviews relevant to

NHFS immediate needs are a high priority and will be provided in an intermi~

report, six months prior to the end of the first contract year. During the

next six 30nths lt is also hoped that the CSAP dataset can be combined with

the CerAP dataset and an atlas focusinq on the distribution of cetacean in our

study area (between 1978-1988) will be fin~lized. A redefinition of cetacean

high-use areas in relation to fisheries, trophic interactions between cetacean

and fish/plankton species, and status ot marine mammals relevant to incidental

take will be emphasized in liqht of decreased survey effort and increased KKFS

demands relevant to marine mammals/fisheries and current revisions to the

Marine Kammal Protection Act. I
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