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INTRODUCTION

This document provides background information on marine mammals compiled while preparing the
Environmental Impact Statement/Overseas Environmental Impact Statement (EIS/OEIS) for the Point
Mugu Sea Range. The Point Mugu Sea Range is located off the coast of southern California. It is
operated by the Naval Air Warfare Center Weapons Division (NAWCWPNS) Point Mugu.

The EIS/OEIS assesses potential environmental impacts associated with current and proposed activities
conducted by the U.S. Navy on the Point Mugu Sea Range. The EIS/OEIS covers 14 disciplines and has
been prepared for broad distribution. Thus, in the EIS/OEIS it was necessary to provide only brief
descriptions of the marine mammal populations that are present, and to summarize the assessments of
potential impacts of the various alternative actions on these populations.

The present document provides more detailed information that will be of interest to those in the marine
mammal field and to others who wish to review the technical methodology and data used to estimate
impacts on marine mammals. This document contains two separate, self-contained chapters, one
describing the marine mammal populations of the Point Mugu Sea Range, and the other assessing the
impacts of current and proposed Navy activities on the Sea Range.

To facilitate cross-referencing between this Technical Report and the EIS/OEIS, the organization and
chapter numbering system in the EIS/OEIS have been maintained in the technical report.

The first chapter is “Descriptions of Marine Mammal Populations.” It corresponds to Chapter 3.7 in the
EIS/OEIS. As compared with the EIS/OEIS, it provides much greater detail on the life histories,
distributions, and numbers of marine mammals that occur in the Point Mugu Sea Range. Much of this
information has been obtained from the published literature. In addition, some of the researchers active
in this area provided access to unpublished data and/or advance copies of forthcoming publications.

The first chapter also includes the results of new analyses of existing aerial and ship survey data
concerning the distribution and numbers of marine mammals at sea within the Point Mugu Sea Range.
As part of the work on the EIS/OEIS, original aerial and ship survey data were obtained, mapped, and
analyzed. Many of these data have been summarized in previous reports and publications, but these data
have not previously been drawn together to provide a unified account of the marine mammals of the Sea
Range. Most of the relevant data came from two sources: (1) The National Marine Fisheries Service,
Southwest Fisheries Science Center (NMFS/SWFSC), at La Jolla, California, provided the results of
several of their recent aerial and ship-based surveys in digital form. (2) The extensive year-round
surveys funded by the Minerals Management Service (formerly Bureau of Land Management) during
1975-78 and 1980-83 (MMS/BLM) were also available in digital form.

During the interval between the MMS/BLM and recent NMFS/SWFSC surveys there have been changes
in the numbers and distribution of some species of marine mammals in the Point Mugu Sea Range.
Therefore, the analyses (especially for cetaceans) considered primarily the recent NMFS/SWFSC data.
However, the larger MMS/BLM data set provided important information on the relative seasonal
abundance of cetaceans, and provided most of the available data on the seasonal distribution and
numbers of pinnipeds at sea within the Sea Range.

One of the main purposes for the new analyses of NMFS/SWFSC and MMS/BLM data was to provide
quantitative estimates of the numbers of marine mammals that might be exposed by Navy activities at sea
within the Point Mugu Sea Range. The aerial and ship survey data had not previously been presented or
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analyzed in a manner that would permit such estimates. Appendix A, “Estimating Densities and
Numbers of Marine Mammals at Sea on the Point Mugu Sea Range,” provides a brief description of the
complex analyses that were used to make these quantitative estimates. NMFS/SWFSC provided very
helpful advice and assistance throughout this project regarding appropriate methods for analysis,
presentation, and interpretation of the data.

The second chapter of this Technical Report is “Biological Consequences for Marine Mammals.” It
corresponds to Chapter 4.7 in the EIS/OEIS. As compared with the EIS/OEIS, it provides a more
detailed review of marine mammal hearing in air and in water, and descriptions of methodologies used to
estimate impacts of noise, other activities, debris, and contaminants on marine mammals. Pinnipeds,
mysticetes, and odontocetes are examined separately because of their different hearing capabilities and
behavioral traits that make them differentially susceptible to different activities. Sea otters are also
considered separately where relevant. (There is an experimental translocated population of sea otters at
San Nicolas Island.) Chapter 4.7 provides a description of the factors that were considered in assessing
the effects of various military activities on these three groups of marine mammals. It also provides
information on the noise level contours associated with various Navy activities, and a summary of the
numbers of marine mammals that might be affected by these noise sources based on the marine mammal
distribution and density data provided in the first chapter.
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ACRONYMS

ADL
A-SEL
BLM
BPI

(8]
CIWS
Ccv
dBA
EIS
ESA
FLEETEX
HERP
IWC
JATO
MMPA
MMS
HPa
NAS
NAWCWPNS
NAWS
NEPA
NM
NMFS
NMML
OEIS
OSPR
OSTR
POP
PTS
rms
SCB
SD

SE
SEL

SR
SWFSC .
TMD
TDR

TTS
USFWS

Aerobic Dive Limit

A-weighted Sound Exposure Level

Bureau of Land Management (U.S. Dept. of Interior)

Boost Phase Intercept

Confidence Interval

Close-In Weapon System

Coefficient of Variation (= standard error of estimate divided by estimate)
A-weighted sound pressure level, referenced to 20 microPascals for in-air sounds
Environmental Impact Statement

Endangered Species Act

Fleet Exercise

Hazards of Electromagnetic Radiation to Personnel
International Whaling Commission

Jet Assisted Take-Off

Marine Mammal Protection Act

Minerals Management Service (U.S. Dept. of Interior)
microPascal — a unit of pressure used in measuring sound levels
Naval Air Station

Naval Air Warfare Center, Weapons Division

Naval Air Weapons Station

National Environmental Policy Act

Nautical Mile (=1.15 statute miles or 1.853 kilometers)
National Marine Fisheries Service (U.S. Dept. of Commerce)
National Marine Mammal Laboratory, NMFS (Seattle, WA)
Overseas Environmental Impact Statement

Oil Spill Prevention and Response

Outer Sea Test Range (part of Point Mugu Sea Range)
Platforms of Opportunity Program (a NMFS database)
Permanent Threshold Shift

Root Mean Square (a type of average)

Southern California Bight

Standard Deviation

Standard Error

Sound Exposure Level — equivalent level if transient sound was steady for a
1-second period

Sea Range

Southwest Fisheries Science Center, NMFS (La Jolla, CA)
Theater Missile Defense

Time Depth Recorder

Temporary Threshold Shift

U.S. Fish and Wildlife Service (U.S. Dept. of Interior)
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3.7 MARINE MAMMALS
3.7.1 Introduction

3.7.1.1 Definition of Resource

Marine mammals addressed within this EIS/OEIS include members of three distinct taxa: Cetacea, which
includes whales, dolphins, and porpoises; Pinnipedia, which includes seals and sea lions (the walrus is
also included in this order but is not relevant to this EIS/OEIS); and Carnivora, which includes a member
of the Mustelidae family, the sea otter. Cetaceans—the whales, dolphins, and porpoises—spend their lives
entirely at sea. Pinnipeds—the seals and sea lions—hunt and feed exclusively in the ocean; however, the
species occurring in the Point Mugu Sea Range come ashore to rest, mate, and bear young. Although
most mustelids (a family which includes otters, weasels, skunks, and wolverines) are terrestrial, sea otters
regularly swim and feed in the ocean.

Cetaceans

At least 34 species of cetaceans have been identified from sightings or strandings in the Southern
California Bight (SCB) (Bonnell and Dailey 1993; Table 3.7-1). These include 26 species of toothed
whales (odontocetes) and 8 species of baleen whales (mysticetes). At least 9 species generally can be
found in the study area in moderate or high numbers either year-round or during annual migrations into
or through the area. These include the Dall’s porpoise (Phocoenoides dalli), Pacific white-sided dolphin
(Lagenorhynchus obliquidens), Risso’s dolphin (Grampus griseus), bottlenose dolphin (Tursiops
truncatus), short-beaked and long-beaked common dolphins (Delphinus delphis and D. capensis),
northern right whale dolphin (Lissodelphis borealis), Cuvier’s beaked whale (Ziphius cavirostris), and
gray whale (Eschrichtius robustus). Other species are represented by small numbers, moderate numbers
during part of the year, occasional sightings, or strandings.

Several species of cetaceans occurring on the Sea Range are listed as endangered or threatened. Most
endangered mysticetes that occur in California waters were once commercially hunted to the point that
their populations were severely depleted. The northern right whale (Eubalaena glacialis), humpback
whale (Megaptera novaeangliae), and the blue, fin and sei whales (Balaenoptera musculus, B. physalus,
and B. borealis, respectively) are currently federally listed as endangered species and protected by the
Endangered Species Act (ESA) (16 U.S.C. § 1531) (Braham 1991). Gray whales have recently been
removed from the endangered list due to an increase in population numbers (NMFS 1993).

Several of the “endangered” species have also been listed as “strategic stocks” under the MMPA. The
specific definition of a “strategic stock” is complex, but in general it is a stock in which human activities
may be having a deleterious effect on the population and may not be sustainable. The stocks of blue, fin,
sei, and humpback whales occurring off California are considered “strategic” (Barlow et al. 1997). In
addition, the California stocks of the short-finned pilot whale (Globicephala macrorhynchus) and sperm
whale (Physeter macrocephalus) have been designated as “strategic.” The stocks of minke whales
(Balaenoptera acutorostrata) and mesoplodont beaked whales (collectively) off the coast of
California/Oregon/Washington have recently been reclassified as non-strategic (NMFS 1998; Barlow et
al. 1998).

In addition to the special designations summarized above, all marine mammals are protected by the
Marine Mammal Protection Act (MMPA 1972, amended 1994 - 16 U.S.C. § 1431 et seq.).

Affected Environment
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Overall, a comparison of cetacean abundance in 1979/80 vs. 1991 indicated that numbers of mysticetes
and odontocetes have increased in offshore California waters over the 12-year period. However, this is
not so for the harbor porpoise (Phocoena phocoena) and the short-finned pilot whale, which appear to
have decreased in numbers (Barlow 1994, 1995; Forney et al. 1995). The status of cetacean stocks and
their abundance estimates for California are summarized in Table 3.7-1 from marine mammal stock
assessments prepared by Barlow et al. (1997).

Pinnipeds

Six species of pinnipeds occur in the Point Mugu Sea Range (Table 3.7-2). The four most abundant
species are the harbor seal (Phoca vitulina), northern elephant seal (Mirounga angustirostris), California
sea lion (Zalophus californianus), and northern fur seal (Callorhinus ursinus). These four species breed
on land within the Sea Range. The overall abundance of these species increased rapidly on the Channel
Islands between the end of commercial exploitation in the 1920s and the mid-1980s. The growth rates of
populations of some species appear to have declined after the mid-1980s, and some recent survey data
suggest that localized populations of some species may be declining. These declines may be due either to
interspecific competition or to population numbers having exceeded the carrying capacity of the
environment (Stewart et al. 1993; Hanan 1996). However, most populations continue to increase rapidly,
and in some cases seals have recently occupied new rookeries and haul-out areas. These four pinniped
species are not listed as endangered or threatened under the ESA (Barlow et al. 1997).

Two of the six pinniped species on the Sea Range are less common. The Guadalupe fur seal
(Arctocephalus townsendi) is an occasional visitor to the Channel Islands and breeds only on Guadalupe
Island, Mexico, which is approximately 250 NM (463 kilometers) south of the Sea Range. The Steller
sea lion (Eumetopias jubatus) was once abundant in these waters, but numbers have declined rapidly
since 1938. No adult Steller sea lions have been sighted since 1983 (NMFS 1992). The Guadalupe fur
seal and the Steller sea lion are federally designated as threatened and depleted species and their stocks
are considered to be strategic stocks. The Guadalupe fur seal is listed as threatened and fully protected
by California state legislation.

Populations of seals may be impacted by changes in the distribution and abundance of their prey species.
The El Nifio event of 1983 temporarily reduced resources for most pinnipeds in the Channel Islands
(Trillmich et al. 1991). As a consequence, pinnipeds spent more time at sea searching for prey (Stewart
and Yochem 1991), and there was a decline in the number of pups and adults counted at rookeries.
However, overall population declines may have been less pronounced than suggested by shore counts.
Specific information about population changes during the 1998 El Nifio event is not yet available.

Sea Otter

The southern sea otter (Enhydra lutris nereis) occurs along the coast of central California between Point
Afio Nuevo and Purisima Point, and a small experimental population has been translocated to San
Nicolas Island. Sea otters were heavily harvested during the 18th and 19th centuries and were nearly
exterminated from California waters. The existing population is believed to have expanded primarily
from a remnant population at Bixby Creek along the coast of southern Monterey County (Leatherwood et
al. 1978). These sea otters were protected in 1911, and the population has slowly increased and
expanded its range. Aside from the small translocated population at San Nicolas Island, few sea otters
are expected to occur within the Point Mugu Sea Range because of their preference for relatively shallow
(~66 feet [20 meters] deep) coastal waters. (The Sea Range does not include any of the mainland
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coastline.) The information on sea otter distribution and abundance summarized in this report has come
from surveys and reports by the U.S. Fish and Wildlife Service and the California Department of Fish
and Game.

The southern sea otter is federally listed as threatened under the ESA and designated as depleted under
the MMPA.

3.7.1.2 Regional Setting

The status of populations of cetaceans and pinnipeds that occur on the Sea Range in relation to
populations found off the entire California coast is summarized in Tables 3.7.1 and 3.7.2. Most
California gray whales migrate through the Sea Range during their northward and southward migrations.
Most members of the California populations of the northern elephant seal, California sea lion, and
northern fur seal are found within the Sea Range during at least some part(s) of the year. For most other
species, the Sea Range constitutes a relatively small portion of the total range, although in some cases
numbers within the Sea Range are high at least at certain times of year. Species-by-species details are
given in later sections.

3.7.1.3 Region of Influence

The species accounts that follow deal explicitly with species that occur regularly in the study area in
moderate to high numbers, or are designated as depleted or part of a strategic stock under the MMPA, or
are listed as endangered under the ESA. Marine mammals inhabiting the entire Sea Range and areas
between the Sea Range and coast are discussed in this section. Populations and population trends of
pinnipeds that haul out on islands, that are not included within the scope of the EIS, are discussed
because these data provide the best estimates of populations that could be found in marine waters of the
Sea Range.

3.7.1.4 Major Data Sources and Sighting Maps

Sightings of marine mammals at sea within the study area have been described in many reports and
publications. However, there is no one document that maps or summarizes the available data from all
relevant studies. To supplement the published accounts, several databases of marine mammal sightings
during the period from 1975 to the present were used in preparing the descriptions that follow

(Table 3.7-3). Marine mammal sighting data were provided in digital format by the following:

e M. Bonnell of Ecological Consulting Inc., Portland, OR (data from BLM/MMS and OSPR
surveys, mainly aerial);

e J. Barlow of Southwest Fisheries Science Center, La Jolla, CA (NMFS/SWFSC aerial and
ship surveys); and

» S. Mizroch of National Marine Mammal Laboratory, Seattle, WA (NMFS Platforms of
Opportunity Program [POP] database).

A~

December 1998



; Point Mugu Sea Range EIS/OEIS
Marine Mammal Technical Report

Table 3.7-3. Databases summarized during preparation of the environmental description.

Survey Period Survey Number of
Smdyl JI F[MI A] Ml J[J IAl STOF[D] Platform Year Sightings  References
NMFS/SWFSC Surveys
1 X[ X| X Aircraft 1991-92 333 Carretta and Fomey 1993
2 | XXX XX X]|X]X X|X| X Aircraft 1993-94 1096  Carretta et al. 1995
3 XX X|X]|X Ship 1991 548  Hill and Barlow 1992
4 XXX Ship 1993 243 Mangels and Gerrodette 1994
MMS Surveys
5OIXI XX XX X]X] X] X] X|X|X]| Aircraft-High Al 1975-78, 80-83 1234 Bonnell et al. 1981, 1983; Dohl et al. 1981, 1983
6 [ X|X|X|X|X]|X]|X]|X|X]|X|X|X| Atrcrafi-Low Alt.  1975-78, 80-83 2573 Bonnell et al. 1981, 1983; Dohl et al. 1981, 1983
7 I XXX X]X]|X]| X[ X]|X]|X]|X]|X Ship 1975-78 2372 Bonnell et al. 1981; Dohl et al. 1981
8 | X|X X|X|X|X|X|X]|X]|X]|X]| Opportunistic 1975-78, 80-83 740  Bonnell et al. 1981, 1983; Dohl et al. 1981, 1983
Other Surveys
O IXIX[X|X|X]|X|X]|X]|X]|X]|X|X] Opportunistic 1958-91 1428 National Marine Mammal Laboratory, Seattle
10 | X|X X|X|X X X[ X Aircraft 1995-96 767 M. Bonnell, unpublished data
11 X X Aircraft 1992 973 U.S Fish and Wildlife Service
Total 12307

NAWCWPNS Point Mugu has divided the Sea Range into a set of standard subdivisions referred to as
Range Areas. These are shown in Figure 3.7-1. (Range Areas are used for scheduling purposes and do
not appear on navigational charts.) Some range areas include not only offshore waters but also waters
within 3 NM (5.6 kilometers) of shore. In mapping and tabulating marine mammal sightings from the
various databases, we modified the boundaries of some range areas to distinguish areas within 3 NM (5.6
kilometers) of land, where marine mammal abundance is often different from that farther offshore. A
further reason for doing this is that the jurisdictional boundaries of the state of California extend to 3 NM
(5.6 kilometers) from shore. The range area boundaries that have been altered are shown as red lines in
Figure 3.7-1. Range Areas W-289 and 3E, which were primarily nearshore areas around San Miguel,
Santa Rosa, and Santa Cruz islands, were expanded to include parts of Range Areas 3F, 4B, 3D, and 5B
that were less than 3 NM (5.6 kilometers) from the coasts of the islands. Range Area M3 was expanded
to include areas of 4A that were within 3 NM (5.6 kilometers) of San Nicolas Island. Range Area W-290
was reduced to exclude areas within 3 NM (5.6 kilometers) of Santa Catalina and Santa Barbara islands.
Range Areas W1 and 3B/W2 were reduced to exclude areas within 3 NM (5.6 kilometers) of Anacapa
Island. In addition, we subdivided Range Area W-537 into W-537A, W-537B, and W-537C. Finally, we
defined 8 new “off range™ areas between the coastline and the Sea Range (Figure 3.7-1).

The 12 NM (22.2 kilometer) limit from land is also shown on Figure 3.7-1. It is the demarcation between
territorial waters (closer than 12 NM [22.2 kilometers] from land) and non-territorial waters (farther than
12 NM [22.2 kilometers] from land). Navy activities in territorial waters are subject to National
Environmental Policy Act (NEPA) requirements for analyzing environmental impacts. Navy activities in
non-territorial waters are subject to Executive Order 12114 procedures.

The range area within which each sighting occurred was determined using MapInfo Professional 4.1.
Sightings were mapped by season and study for the most commonly recorded species, for endangered and
depleted species, and for species whose stocks are considered to be strategic. The most important
sources of data on the distribution and abundance of cetaceans in the Sea Range are described below.
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Figure 3.7-1

“Actual” and “modified” boundaries of Range Areas used in the marine mammal section.
“Offshore” Range Areas include a small area within 3 NM of shore, the Range Area boundaries
are modified to consider waters less than 3 NM from shore as being within adjacent “nearshore”

Range Areas. Red lines show the actual boundaries between Range Areas in places where

modifications have been made. The green line separates waters within vs. beyond 12 NM from
shore. Also shown are areas between the Sea Range and the mainland coast; these are not part of
the Sea Range but marine mammal data from those areas have been summarized in this report.

SWFSC Aerial Surveys, 1991 and 1992

Aerial surveys were conducted by NMFS/SWFSC along the coasts of Washington, Oregon and
California during February to April of 1991 and 1992. The transects off California are shown in
Figure 3.7-2 (study 1 in Table 3.7-3). The survey area extended from the coast offshore to 150 NM
(278 kilometers). Each transect was surveyed once during each year. The results of these surveys are

- Affected Environment
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Figure 3.7-2

Transects surveyed (solid lines) by aircraft during winter and spring
of (A) 1991 and (B) 1992 by NMFS/SWFSC.
There was one coverage of each transect. Also shown are geographic strata, separated by broken
lines, used in their analyses. Stratum numbers are shown in circles. From Forney et al. (1995).

reported in Carretta and Forney (1993) and Forney et al. (1995 a,b). Their data were available in digital
format for use here,

SWEFSC Ship Surveys, 1991 and 1993

Ship-based surveys were conducted by NMFS/SWFSC along the coasts of Washington, Oregon and
California during July to November 1991 and along the coasts of California and Northern Mexico during
July to September 1993. Transects off California and Baja are shown in Figure 3.7-3 (studies 3 and 4 in
Table 3.7-3). The survey area extended from the coast oftshore to 300 NM (556 kilometers). Each
transect was surveyed once during each year. The results of these surveys are reported in Hill and
Barlow (1992), Barlow (1993), Forney and Barlow (1993), Mangels and Gerrodette (1994), Barlow
(1995), and Barlow and Gerrodette (1996). Their data were available in digital format for use here.

SWFSC Aerial Surveys, 1993 to 1994

Aerial surveys were conducted by NMFS/SWFSC in a 5,493 square kilometer study area in the U.S.
Navy Outer Sea Test Range (OSTR) west of San Nicolas Island during January 1993 through May 1994
(A in Figure 3.7-4; study 2 in Table 3.7-3). Each transect in study area 4 was surveyed once each month.
Transects in study area B were surveyed during April and May 1994. In addition, many opportunistic
sightings of marine mammals were made inshore of the main study area, primarily when transiting to and
from the main study area. The results of these surveys are reported in Carretta et al. (1995). Their data
were available in digital format for use here.
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Figure 3.7-3
Transects surveyed by ship during summer and fall of (4) 1991 and (B) 1993 by NMFS/SWFSC.
There was one coverage of each transect. Note that the scales in both panels are the same. The
survey area in (B) includes Mexican waters that are not used to calculate population estimates for
California waters. From Barlow (1995) and Mangels and Gerrodette (1994).

BLM/MMS Surveys, 1975 to 1978

Aerial surveys were conducted in offshore waters of the SCB from April 1975 to March 1978 (Figure
3.7-5; studies 5, 6, and 8 in Table 3.7-3). Each transect was surveyed once each month. High-altitude
surveys (Figure 3.7-54) were conducted at 1,000 feet (305 meters) above sea level (ASL) and low-
altitude surveys were conducted at 200 feet ASL (Figure 3.7-5B). Ship-based surveys were also
conducted; these provided opportunistic sightings of marine mammals (studies 7 and 8 in Table 3.7-3).
The results of these surveys are reported in Dohl et al. (1981) and Bonnell et al. (1981).

Dohl et al. (1981) summarized their data into four “calendar” quarters: Spring (April to June), Summer
(July to September), Autumn (October to December), and Winter (January to March). A different
seasonal breakdown is used for the re-analyses of the BLM/MMS data presented in this report (see
“Seasonal Presentation,” below). Although species abundance may have changed since the BLM/MMS
surveys were done in 1975 to 1978, relative seasonal abundance is expected to be similar for most
species. Digital data from the 1975 to 1978 surveys were available for use here.
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Figure 3.7-4
Transects surveyed (light lines) by aircraft monthly from January 1993 to May 1994
in the U.S. Navy Outer Sea Test Range by NMFS/SWFSC.
From Carretta et al. (1995).

BLM/MMS Surveys, 1980 to 1983

Aerial surveys were conducted along the coast of central and northern California from March 1980 to
February 1983 (Figure 3.7-6; studies 5, 6, and 8 in Table 3.7-3). Each transect was surveyed once each
month. The results of these surveys are reported in Dohl et al. (1983) and Bonnell et al. (1983).

These surveys provide historical data on seasonal abundance of cetaceans and seals in the northern part
of the Sea Range north of Point Conception (Figure 3.7-6). Digital data from the 1980 to 1983 surveys
were available for use here. As in the case of the 1975-78 BLM/MMS surveys of the SCB, species
abundance may have changed since these surveys were done, but relative abundance among seasons is
expected to be similar for most species. Despite their age, the BLM/MMS data sets are an invaluable
resource because of their duration (3 years in each area), year-round monthly coverage, and relatively
close transect spacing.
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Platforms of Opportunity Program Database

Some opportunistic observations of marine mammals have been entered into the “Platforms of
Opportunity Program” (POP) database, which is coordinated by Sally Mizroch at NMFS, National
Marine Mammal Laboratory (NMML), Seattle, WA. These data do not have survey effort associated
with them, and sighting effort was not systematic. These sightings are combined with other opportunistic
sightings in summary maps prepared for this report (study 9 in Table 3.7-3).

MMS-OSPR Aerial Surveys

Data from ongoing aerial surveys by the University of Santa Cruz for MMS-OSPR have been obtained
from Mike Bonnell. These surveys cover the Santa Barbara Channel and southern Santa Maria Basin,
largely inshore of the boundaries of the Point Mugu Sea Range proper (study 10 in Table 3.7-3).

Other Data Sources

Two aerial surveys of the coast of central and southern California were conducted by the U.S. Fish and
Wildlife Service for sea otters. The sightings from these surveys are included in the summary maps
prepared for this report (study 11 in Table 3.7-3).

In addition to the databases that were obtained in digital form, several additional major studies or
databases provide information on marine mammal distribution and abundance in and adjacent to the Sea
Range. These studies are referenced where they provided information that supplemented the above
studies. The most important of these studies are briefly described below.

Digital data on marine mammal strandings along the shores of the study area during 1981 to 1991 were
provided by Joe Cordaro of NMFS, SW Region, Long Beach, CA. These records, mainly of dead
animals on shore, are not included on the sighting maps or in the quoted numbers of sightings. However,
for the less common species, records of stranded animals are mentioned in the text.

Leatherwood and Walker (1979) and Leatherwood et al. (1984) summarized Naval Ocean Systems
Center (NOSC) aerial and ship survey effort in southern California for 1968 to 1976 (Figure 3.7-7).
Their sighting and effort data were not available in digital form, but for some species maps of their
sightings have been published. Their data are old and there have been major changes in both distribution
and abundance for many species since their surveys.

3.7.1.5 Numbers in the Sea Range
Previous Estimates

Forney et al. (1995), Barlow and Gerrodette (1996), Barlow (1997), and Forney and Barlow (1998) have
estimated population sizes for cetaceans off southern California, although not specifically for the waters
included in the Point Mugu Sea Range. Their estimates are based on aerial survey data collected during
winter (February to April) and ship-based surveys conducted during summer (August to October).
Estimates of population abundance and densities from these surveys are summarized in Table 3.7-4.
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Figure 3.7-7
Area covered by Naval Ocean Systems Center aerial surveys, 1968-76.
The lower left figure shows the principal transects flown. From Leatherwood et al. (1984).

NMFS stratified the results of their aerial surveys conducted in winter (March and April 1991 and
February to April 1992) to derive population estimates in various parts of the survey area. Our areas of
interest include most of their Area 1, most of Area 2, and the southern part of Area 3 (Figure 3.7-2).

The NMFS estimates include correction factors to account for animals at the surface but missed by the
observers and to account for the greater likelihood of spotting large groups vs. small groups. However,
these estimates generally de not include correction factors to account for animals that were missed
because they were below the surface as the aircraft or ship passed the animals (availability bias). This
problem causes a greater underestimation of the number of animals present during aerial than during
ship-based surveys, given the shorter potential observation time from a rapidly-moving aircraft.
Correction factors for availability bias are under development by NMFS/SWFSC, but are available for
only a few species (Barlow and Sexton 1996; Forney and Barlow 1998; Carretta et al. 1998).
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Table 3.7-4. Population indices for cetaceans in waters offshore of California.
Aerial survey data were reported by Forney et al. (1995); ship-based survey data
were reported by Barlow and Gerrodette (1996). Unless noted, abundance indexes
are not adjusted to account for diving behavior of animals, but do account for
animals at the surface that were missed by observers.

e e al Area_C ; Area otal Area  C
Harbor porpoise 1,599 0.35 0.0000 0.0000 0.0079 52,743'  0.68
Dall’s porpoise 8460 024  0.0342 0.0112 0.0395 47,700 0.40
Pacific white-sided dolphin 121,693 047  0.0573 0.2945 0.6218 11,200 0.36
Risso’s dolphin 32,376 046  0.2029 0.0100 0.1860 10,700 0.41
Bottlenose dolphin-offshore 3,260 0.49 0.0684 0.0000 0.0008 1,850 0.50
Striped dolphin n/c n/c n/c n/c n/c 24,900 0.31
Common dolphin - all 305,694 034 58769 0.4161 0.0588 380,980 n/c
Short-beaked n/c n/c n/c n/c n/c 372,000 0.22
Long-beaked n/c n/c n/c n/c n/c 8,980 0.64
Northern right whale dolphin 21,332 043 0.1378 0.1395 0.0341 8,980 0.50
Killer whale 65 0.69  0.0000 0.0005 0.0003 747 0.71
Short-finned pilot whale n/c n/c n/c n/c n/c 1,000 0.37
Baird’s beaked whale n/c n/c n/c n/c n/c 380 0.52
Mesoplodon beaked whales 392 041 0.0000 0.0014 0.0009 2,106 0.79
Cuvier’s beaked whale n/c n/c n/c n/c n/c 9,160 2052
Pygmy sperm whale n/c n/c n/c n/c n/c 3,145 0.54
Sperm whale 892 099  0.0000 0.0134 0.0003 1,220 0.39
Northern right whale 16 1.11 0.0004 0.0000 0.0000 0 0.00
Gray whale 2,844 035 0.0145 0.0000 0.0170 n/c n/c
Humpback 319 041 0.0004 0.0000 0.0009 577 0.31
Blue whale 30 099  0.0000 0.0005 0.0000 1,720 0.22
Fin whale 49 1.01 0.0011 0.0000 0.0000 933 0.27
Bryde’s and Sei whales n/c n/c n/c n/c n/c 124 1.09
Minke whale 73 0.62 0.0004 0.0000 0.0003 201 0.65

n/c — not calculated.
! From Barlow (1995).
* Corrected for the diving behavior of whales.

Normalization

In order to assess the impacts of proposed Navy activities on different species of marine mammals, it was
necessary to estimate the average numbers of each species that might be present in various areas within
the Sea Range at different times of year. Because of the different biases associated with different survey
methods, it was not valid to use the data from the above studies as direct indicators of mammal densities
or numbers at sea in various parts of the Sea Range. In addition to the above biases, the densities
computed in the SWFSC reports and publications were computed for large areas that are subject to
considerable variation in oceanographic conditions. Thus, the SWFSC mean densities were not directly
applicable to the specific conditions in the Sea Range. Densities needed to be computed for smaller areas
with geographic and oceanographic conditions that were similar to those in the Sea Range. With the
guidance of NMFS/SWFSC personnel, a method was developed to account for the known biases,
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inasmuch as possible, and to summarize the existing data according to the seasons and geographic areas
required for this assessment.

Appendix A describes the procedures that were used to compute densities of marine mammals in the Sea
Range and in each of the Sea Range areas. Densities of marine mammals at sea were derived primarily
from recent NMFS/SWFSC ship and aerial survey data. In addition, the large amount of information
from older surveys conducted for the MMS has been taken into account in estimating relative numbers
present in different seasons. Densities were calculated separately for each species and (for the more
common species) for each of four seasons. Densities were computed separately for the eight geographic
areas or “strata” shown on Figure A-1B. Only effort and sightings from the Sea Range and relevant
adjacent areas were used to compute densities. Densities were computed separately for areas within
territorial waters along the coast of California, territorial waters adjacent to the Channel Islands, the
continental shelf north of Point Conception, the continental shelf south of Point Conception, and offshore
waters (Figure A-1B). Computed densities included correction factors to account for animals missed
because they were below the surface (availability bias). Computed densities also included correction
factors for animals at the surface but not sighted by the observers (detectability bias). These factors
differ with type of marine mammal and type of survey (e.g., ship vs. aerial). Also, incompletely
identified sightings, e.g. “unidentified pinniped” or “unidentified dolphin,” have been taken into account
by apportionment. The availability and detectability bias factors were from NMFS and SWFSC studies,
where available, or were calculated based on surfacing and dive data from the literature. A detailed
description of the methods used to estimate marine mammal densities and associated confidence intervals
can be found in Appendix A.

The “corrected estimates” presented in this document are higher and presumably less biased than
previous estimates based on the SWFSC data because the new estimates include factors to account for
availability bias and unidentified animals. The individual estimates represent mean numbers expected
during each of the seasons for which estimates could be computed. However, it is emphasized that these
estimates are subject to much uncertainty and variability. A large number of assumptions and correction
factors are involved. On any given day, considerably larger or smaller numbers of marine mammals
could be present in each Sea Range area.

The stated coefficients of variation (CV) are indicators of the uncertainty in the estimated numbers
present during the survey(s) on which the estimate is based. The uncertainty associated with
movements of animals into or out of an area (due to factors such as availability of prey or changing
oceanographic conditions) is much larger than is indicated by the CVs that are given. (Note: The CV
is an index of uncertainty. It can range upward from zero, indicating no uncertainty, to high values.
When CV exceeds 1.0, the estimate is very uncertain—actual values could range from zero to more than
twice the “best” estimate.)

Seasonal Presentation

Previous studies conducted in southern California, including the BLM/MMS surveys of southern and
central California, have generally summarized marine mammal data by calendar quarter, i.e. January to
March, April to June, July to September, and October to December. Recent studies by SWFSC have
recognized that changes in marine mammal distribution in southern California are often related to
changes in oceanographic conditions that do not coincide with calendar seasons. Winter oceanographic
conditions typically extend from February to April, spring conditions from May to July, summer
conditions from August to October, and autumn conditions from November to January. When presenting
and discussing seasonal distribution and abundance of marine mammals in the Sea Range, the
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“oceanographic seasons” have been used because they better coincide with changes in marine mammal
distribution (Forney 1997) and with the timing of recent SWFSC surveys. The original reports of pre-
1990 studies were analyzed and presented by calendar quarter. Therefore, in some cases, the data have
been interpreted differently here than in the original reports.

3.7.2 Sea Range

This section describes the occurrence of marine mammals at sea within the Sea Range. Species
occurring on land or close to shore are further described in subsequent sections concerning NAS Point
Mugu, San Nicolas Island, and Other Channel Islands (Sections 3.7.3 to 3.7.5, respectively).

3.7.2.1 Odontocetes (Toothed Whales)
Harbor Porpoise, Phocoena phocoena

The harbor porpoise is common north of, and inshore of, the Sea Range, but is uncommon within the Sea
Range itself. This species has not been listed under the ESA, but the Pacific Scientific Review Group
has recommended that the central California stock of the harbor porpoise be included as a strategic stock
due to possible declines in parts of its range (Forney 1995; Barlow et al. 1997).

[n the eastern North Pacific, harbor porpoises occur in small groups in coastal waters within a mile or
two of shore from Point Conception to Alaska (Bonnell and Dailey 1993). Harbor porpoises are rare in
the SCB. Two separate stocks are recognized in California: a northern California stock and a central
California stock (Barlow et al. 1997). The central and northern California stocks are estimated to include
4,120 (CV=0.22) and 9,250 (CV=0.23) animals, respectively (Barlow et al. 1997). These estimates are
based on aerial surveys from 1988 to 1993, include correction factors to account for animals that were
submerged at the time of the survey, and include the area between the coast and the 300-foot (91-meter)
isobath. Russian River (approximately 38°28’ north latitude) was considered the boundary between the
central and northern stocks (Barlow and Forney 1994).

Although the harbor porpoise is the most common nearshore cetacean along central California, harbor
porpoises rarely occur south of Point Conception (Dohl et al. 1983; Oliver and Jackson 1987). North of
there, they are found primarily within 0.25 to 0.50 NM (460 to 920 meters) of the coast (Figure 3.7-8;
Dohl et al. 1983), During the surveys whose results are summarized in Figure 3.7-8, only two sightings
(involving one and three individuals) were made within the Sea Range. The Sea Range north of Point
Conception does not include the coastal waters where harbor porpoises are more common. The two
sightings within the present study area were both near the eastern border of Range Area M1. Based on
the procedures described in Section 3.7.1.5, averages of 188, 85, 92, and 208 harbor porpoises may be
present in winter (February to April), spring (May to July), summer (August to October), and autumn
(November to January), respectively (Table 3.7-5). The autumn estimate of 208 animals represents

1.6 percent of the California population. However, these are overestimates because they are based on
surveys that include coastal habitat, which harbor porpoises prefer. North of Point Conception, the Sea
Range does not extend into coastal waters. The few harbor porpoises in the Sea Range are expected to
occur in territorial waters (here considered to be waters within 12 NM [22.2 kilometers] of shore), given
their preference for coastal waters.
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Figure 3.7-8
Sightings of harbor porpoeises during the 1975-96 surveys listed in Table 3.7-3.
Survey effort was not uniform throughout the area or at different times of the year; thus sightings
cannot be assumed to represent relative abundance either geographically or seasonally. Small and
large symbols denote sightings of single vs. 2 or more animals, respectively.
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Table 3.7-5. Estimated numbers of marine mammals of each species present in the Point Mugu
Sea Range during each season. The estimated numbers incorporate estimates of
availability bias. Estimation of CVs ' is described in Appendix A.

Specie —Apr y—Jun = ) i
Harbor porpoise > 188 (>0.86) 85 (>0.99) 92 (>0.98) 208 (>0.84) 208
territorial waters 188 (>0.86) 85 (>0.99) 92 (>0.98) 208 (>0.84) 208
non-territorial waters 0 (>1.00) 0 (>1.00) 0 (>1.00) 0 (>1.00) 0

Dall’s porpoise 9,500 (0.54) 3,763 (>0.50) 2,514 (>0.60) 8,718 (0.50) 9,500
territorial waters 1,126 (0.72) 1,879 (0.88) 1,527 (0.87) 1,581 (0.80) 1,879

non-territorial waters 8,375 (0.60) 1,884 (0.46) 987 (0.76) 7,137 (0.59) 8,375

Pacific white-sided dolphin 22,765 (=0.50) 27,875 (0.50) 966 (>0.65) 24,739 (0.46) 27,875
territorial waters 103 (>1.46) 3,028 (1.07) 216 (>0.94) 9,467 (0.81) 9,467

non-territorial waters 22,662 (0.50) 24,847 (0.55) 750 (0.80) 15,273 (0.55) 24,847

Risso’s dolphin 40,536 (0.45) 14,761 (>0.38) 11,645 (0.35) 41,865 (0.43) 41,865
territorial waters 8,272 (0.62) 75 (>0.94) 4,611 (0.62) 1,218 (0.85) 8,272
non-territorial waters 32,263 (0.54) 14,686 (0.38) 7,034 (0.42) 40,647 (0.44) 40,647

Coastal bottlenose dolphin 0 (>1.00) 0 (>1.00) 0 (>1.00) 0 (>1.00) 0
territorial waters 0 (>1.00) 0 (>1.00) 0 (>1.00) 0 (>1.00) 0
non-territorial waters 0 (>1.00) 0 (>1.00) 0 (>1.00) 0 (>1.00) 0

Offshore bottlenose dolphin 534 (>0.94) 0 (>1.00) 2,942 (>0.47) 949 (>0.73) 2,942
territorial waters 0 (>1.00) 0 (>1.00) 1,776 (0.65) 409 (1.16) 1,776

non-territorial waters 534 (0.94) 0 (>1.00) 1,166 (0.63) 540 (0.94) 1,166

Common dolphin * 220,565 (0.34) 239,938 (>0.28) 154,461 (0.24) 233,639 (>0.40) 239,938
territorial waters 117,658 (0.50) 109,264 (>0.52) 81,134 (0.42) 88,969 (>0.54) 117,658
non-territorial waters 102,907 (0.47) 130,674 (>0.29) 73,326 (0.21) 144,670 (>0.55) 144,670

Northern right whale dolphin 87,128 (0.38) 77,774 (0.53) 4,058 (>0.63) 15,372 (0.56) 87,128
territorial waters 5,862 (0.79) 231 (1.37) 348 (>1.33) 1,477 (1.11) 5,862
non-territorial waters 81,266 (0.40) 77,543 (0.53) 3,710 (>0.68) 13,895 (0.61) 81,266
Short-finned pilot whale Possible Possible Present Possible 0
territorial waters Possible Possible Present Possible 0

non-territorial waters Possible Possible Present Possible 0

Cuvier’s beaked whale 2,044 (>0.52) 2,044 (>0.52) 2,044 (>0.52) 2,044 (>0.52) 2,044
territorial waters 0 (>1.00) 0 (>1.00) 0 (>1.00) 0 (>1.00) 0

non-territorial waters 2,044 (>0.52) 2,044 (>0.52) 2,044 (>0.52) 2,044 (>0.52) 2,044

Sperm whale 3,744 (>0.61) 0 (>1.00) 345 (>0.63) 5,013 (=0.78) 5,013
territorial waters 0 (=1.00) 0 (>1.00) 0 (>1.00) 0 (>1.00) 0

non-territorial waters 3,744 (>0.61) 0 (>1.00) 345 (>0.63) 5,013 (=0.78) 5,013

Striped dolphin 0 (>1.00) 4,605 (>0.94) 7,887 (>0.57) Present 7,887
territorial waters 0 (>1.00) 0 (>1.00) 0 (>1.00) 0 (>1.00) 0
non-territorial waters 0 (>1.00) 4,605 (>0.94) 7.887 (>0.57) Present 7,887

Spinner dolphin 0 (>1.00) 0 (>1.00) Possible 0 (>1.00) 0
territorial waters 0 (>1.00) 0 (>1.00) Possible 0 (>1.00) 0
non-territorial waters 0 (>1.00) 0 (>1.00) 0 (>1.00) 0 (>1.00) 0

Spotted dolphin 0 (>1.00) 0 (>1.00) Possible 0 (>1.00) 0
territorial waters 0 (>1.00) 0 (>1.00) Possible 0 (>1.00) 0

non-territorial waters 0 (>1.00) 0 (>1.00) 0 (>1.00) 0 (>1.00) 0
Rough-toothed dolphin 0 (>1.00) 0 (>1.00) Possible 0 (>1.00) 0
territorial waters 0 (>1.00) 0 (>1.00) Possible 0 (>1.00) 0

non-territorial waters 0 (>1.00) 0 (>1.00) 0 (>1.00) 0 (>1.00) 0

Killer whale 361 (0.48) 361 (0.48) 361 (0.48) 361 (0.48) 361
territorial waters 43 (0.88) 43 (0.88) 43 (0.88) 43 (0.88) 43

non-territorial waters 318 (0.53) 318 (0.53) 318 (0.53) 318 (0.53) 318

False killer whale 0 (>1.00) 0 (>1.00) Possible 0 (=1.00) 0
territorial waters 0 (>1.00) 0 (>1.00) Possible 0 (>1.00) 0

non-territorial waters 0 (>1.00) 0 (>1.00) 0 (>1.00) 0 (>1.00) 0

Affected Environment

December 1998
23



Point Mugu Sea Range EIS/OEIS
Marine Mammal Technical Report

E S

Table 3.7-5. Estimated numbers of marine mammals of each species present in the Point Mugu
Sea Range during each season (continued).

Baird’s beaked whale <148 (>0.71) 148 (>0.71) >148 (>0.71) 148 (>0.71) 148
territorial waters 0 (>1.00) 0 (>1.00) 0 (>1.00) 0 (>1.00) 0

non-territorial waters <148 (0.71) 148 (0.71) >148 (0.71) 148 (0.71) 148

Other beaked whales 573 (>0.71) 573 (>0.71) 573 (>0.71) 573 (>0.71) 573
territorial waters 0 (>1.00) 0 (>1.00) 0 (>1.00) 0 (>1.00) 0

non-territorial waters 573 (0.71) 573 (0.71) 573 (0.71) 573 (0.71) 573

Pygmy sperm whale Possible Possible Present Possible 0
territorial waters 0 (>1.00) 0 (>1.00) 0 (>1.00) 0 (=1.00) 0

non-territorial waters Possible Possible Present Possible 0

Dwarf sperm whale 0 (>1.00) 0 (>1.00) Possible 0 (=1.00) 0
territorial waters 0 (>1.00) 0 (>1.00) Possible 0 (>1.00) 0

non-territorial waters 0 (>1.00) 0 (>1.00) 0 (>1.00) 0 (>1.00) 0

Northern right whale Possible Possible 0 (>1.00) 0 (>1.00) 0
territorial waters Possible Possible 0 (>1.00) 0 (>1.00) 0

non-territorial waters Possible Possible 0 (>1.00) 0 (>1.00) 0
Humpback whale 0 (>1.00) 125 (>0.59) 220 (>0.48) 13 (>0.94) 220
territorial waters 0 (=1.00) 8 (0.83) 101 (0.62) 0 (>1.00) 101

non-territorial waters 0 (>1.00) 117 (0.63) 119 (0.71) 13 (0.94) 119

Gray whale 2,345 (>0.41) 61 (>0.63) 0 (>1.00) 1,747 (>0.37) 2,345
territorial waters 1,704 (0.51) 61 (>0.63) 0 (>1.00) 1,505 (0.42) 1,704

non-territorial waters 641 (>0.65) 0 (>1.00) 0 (>1.00) 242 (>0.69) 641

Blue whale 266 (>0.94) 1,235 (=0.51) 1,612 (>0.29) 0 (>1.00) 1,612
territorial waters 0 (>1.00) 35 (>1.00) 135 (>0.72) 0 (>1.00) 135
non-territorial waters 266 (>0.94) 1,200 (>0.52) 1,478 (0.31) 0 (>1.00) 1,478

Fin whale 262 (>0.72) 182 (>0.68) 1,477 (>0.38) 492 (>0.58) 1,477
territorial waters 0 (>1.00) 11 (>0.94) 0 (>1.00) 253 (>0.94) 253

non-territorial waters 262 (>0.72) 171 (>0.72) 1,477 (>0.38) 239 (>0.65) 1,477

Sei whale 0 (=1.00) 0 (>1.00) 9 (>0.94) 0 (>1.00) 9
territorial waters 0 (>1.00) 0 (>1.00) 0 (>1.00) 0 (>1.00) 0

non-territorial waters 0 (>1.00) 0 (>1.00) 9 (>0.94) 0 (>1.00) 9

Bryde’s whale 0 (>1.00) 0 (>1.00) 0 (>1.00) 0 (>1.00) 0
territorial waters 0 (>1.00) 0 (>1.00) 0 (>1.00) 0 (>1.00) 0

non-territorial waters 0 (>1.00) 0 (>1.00) 0 (=1.00) 0 (>1.00) 0

Minke whale 179 (0.68) 179 (0.68) 179 (0.68) 179 (0.68) 179
territorial waters 21 (0.89) 21 (0.89) 21 (0.89) 21 (0.89) 21
non-territorial waters 158 (0.62) 158 (0.62) 158 (0.62) 158 (0.62) 158

Harbor seal 914 (>0.65) 2,860 (>0.49) 927 (>0.69) 2,065 (>0.64) 2,860
territorial waters 914 (>0.65) 2,026 (>0.57) 306 (>0.82) 2,065 (>0.64) 2,065

non-territorial waters 0 (=1.00) 834 (>0.94) 621 (>0.94) 0 (>1.00) 834

Northern elephant seal 26,623 (>0.39) 6,495 (=0.50) 7,409 (>0.33) 11,356 (>0.48) 26,623
territorial waters 9,221 (>0.55) 3,976 (>0.71) 1,617 (>0.54) 1,737 (>0.58) 9,221

non-territorial waters 17,401 (0.52) 2,519 (>0.65) 5,792 (0.39) 9,619 (0.56) 17,401
California sea lion 45,227 (0.27) 163,512 (0.18) 72,276 (0.15) 133,414 (0.20) 163,512
territorial waters 22,692 (0.32) 87,635 (0.22) 45,579 (0.19) 47,964 (0.21) 87,635

non-territorial waters 22,535 (0.42) 75,876 (0.29) 26,696 (0.24) 85,449 (0.28) 85,449

Northern fur seal 44,641 (>0.23) 3,828 (>0.46) 2,553 (>0.31) 22,914 (>0.36) 44,641
territorial waters 807 (>0.65) 36 (>0.83) 195 (>0.62) 441 (>0.87) 807

non-territorial waters 43,834 (0.23) 3,792 (0.47) 2,358 (>0.33) 22,474 (0.36) 43,834

I CV = coefficient of variation of the estimate. CVs that are given underestimate the true variation because they do not take
account of variation associated with the diving behavior of marine mammals (see Appendix A).

? Includes separate estimates for central and northern California.

* Includes both short-beaked and long-beaked common dolphins.
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Numbers of harbor porpoises in central California have declined from 1986 to 1993 (Forney 1995),
perhaps because they shifted their distribution in response to environmental changes, e.g. sea surface
warming. Leatherwood et al. (1987) speculated that, if the population grows and if a period of cooling
occurs in the SCB, harbor porpoises may venture southward. At present though, central California
harbor porpoise populations are reduced, with an annual 9.3 percent (CV=0.56) decline during the 1986
to 1993 period (Forney 1995). Whether this decline is due to emigration or to reduced survival is
unknown.

Harbor porpoises dive to depths less than 660 feet (200 meters) and feed mainly on bottom-dwelling fish
and invertebrates. Their diet includes northern anchovy, spotted cusk eel, rockfish, cod, herring,
flounder, hake, squid, clams, and assorted crustaceans (Dohl et al. 1983; Sekiguchi 1995).

In summary, harbor porpoises do not have a special status in California and fewer than 200 individuals
are expected to be found within the Sea Range. However, the species is common inshore of the northern
part of the Sea Range. They are more abundant in the Sea Range during autumn and winter than during
spring and summer. They dive to depths less than 660 feet (200 meters) and feed mainly on bottom-
dwelling fish and invertebrates.

Dall’s Porpoise, Phocoenoides dalli

Dall’s porpoise is common in the Sea Range. It is not listed under the ESA and Dall’s porpoises found in
the Sea Range are not part of a strategic stock. No specific data are available regarding trends in
population size in California or adjacent waters.

Dall’s porpoises are endemic to temperate waters of the North Pacific and are commonly seen throughout
their range in shelf, slope, and offshore waters. Their range in the eastern North Pacific extends from
Alaska south to Baja California (Morejohn 1979). The Dall’s porpoise is probably the most abundant
small cetacean in the North Pacific Ocean.

This species is found throughout the Sea Range, but its abundance changes seasonally, probably in
relation to water temperature (Figures 3.7-9 to 3.7-12). It is considered to be a cold-water species and is
rarely seen in areas where water temperatures exceed 17°C (Leatherwood et al. 1982). Its distribution
shifts southward and inshore in autumn, especially near the northern Channel Islands, and northward and
offshore in late spring (Dohl et al. 1981; Leatherwood et al. 1987; Barlow et al. 1997; Figures 3.7-9 to
3.7-12). Within the SCB, Dohl et al. (1981) reported a population increase in autumn and winter, with
peak densities in November and December; numbers in the SCB tended to decline during spring and
summer (Figure 3.7-13). Few Dall’s porpoises were sighted south of Point Conception during summer
ship surveys in 1991 and 1993 (Hill and Barlow 1992: Mangels and Gerrodette 1994). In the US Navy-
OSTR during 1993 to 1994, Carretta et al. (1995) report the highest density (0.54 per 1,000 NM or

0.29 per 1,000 kilometers) in winter to early spring (March to May; corresponds to their spring season in
Table 3.7-6) and no sightings in June to August (Table 3.7-6).

Within the Sea Range, Dall’s porpoises are abundant throughout the continental slope and offshore
waters during winter (Figure 3.7-9). They are also seen during winter at a variety of nearshore locations,
including the south coast of the northern Channel Islands and near Santa Barbara [sland (Dohl et al.
1981; Leatherwood et al. 1987). Although their distribution shifts northward during spring, summer, and
autumn, there are frequent sightings in Santa Barbara Channel in all seasons; this area is outside of, but
adjacent, to the Sea Range (Figures 3.7-10 to 3.7-12).
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Figure 3.7-9

Sightings of Dall’s porpoises during the February-April 1975-96 surveys listed in Table 3.7-3.
Survey effort was not uniform throughout the area or at different times of the year; thus sightings
cannot be assumed to represent relative abundance either geographically or seasonally. Small and

large symbols denote sightings of 1-4 vs. 5 or more animals, respectively.
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Figure 3.7-10

Sightings of Dall’s porpoises during the May-July 1975-96 surveys listed in Table 3.7-3.
Survey effort was not uniform throughout the area or at different times of the year; thus sightings
cannot be assumed fo represent relative abundance either geographically or seasonally. Small and

large symbols denote sightings of 1-4 vs. 5 or more animals, respectively.
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Sightings of Dall’s porpoises during the August-October 1975-96 surveys listed in Table 3.7-3.
Survey effort was not uniform throughout the area or at different times of the year; thus sightings
cannot be assumed to represent relative abundance either geographically or seasonally. Small and

large symbols denote sightings of 1-4 vs. 5 or more animals, respectively.
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Figure 3.7-12

Sightings of Dall’s porpoises during the November-January 1975-96 surveys listed in Table 3.7-3.

Survey effort was not uniform throughout the area or at different times of the year; thus sightings

cannot be assumed to represent relative abundance either geographically or seasonally. Small and
large symbols denote sightings of 1-4 vs. 5 or more animals, respectively.
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Figure 3.7-13
Monthly density indices (number/NMz) of Dall’s porpoises during aerial surveys in the Southern
California Bight from April 1975 to March 1978.
There were no sightings during most monthly periods. Year 1 is from April 1975 to March 1976,
etc. Replotted from Dohl et al. (1981).

The best estimate of stock size for California waters is 47,661 (CV=0.40)(Barlow and Gerrodette 1996;
Barlow et al. 1997). This estimate is unbiased because it includes a correction factor to account for the
diving behavior of Dall’s porpoises during the survey. This estimate is based on ship-based surveys
within the area shown in Figure 3.7-3A, which extends to 300 NM (556 kilometers) offshore of the coast
of California. A much lower estimate (8,460) was obtained by Forney et al. (1995) based on aerial
surveys of the smaller area shown in Figure 3.7-2, which extends to 100 to 150 NM (185 to

278 kilometers) offshore. Based on the procedure described in Section 3.7.1.5, approximately 9,500
Dall’s porpoises occur within the Sea Range during winter and only 1,276 occur there during summer
(Table 3.7-5). Thus about 20 percent (winter) to 2.7 percent (summer) of the California stock occurs In
the Sea Range, depending on the season. As many as 8.375 Dall’s porpoises occur in non-territorial
waters and as many as 1,879 occur in territorial waters.

Some segregation by age and sex seems to occur. [n some areas, juveniles are found close to shore and
larger adults well offshore. Among adults, pregnant and lactating females are distributed farther north
than males and non-parous females (Leatherwood et al. 1987).

Although feeding aggregations of up to 200 individuals have been sighted (Leatherwood et al. 1987),
recent sightings in and near the Sea Range have been of groups averaging 3.1 to 3.3 individuals (Barlow
1995: Forney et al. 1995). The average size of 401 groups seen within the Sea Range during the studies
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Table 3.7-6. Seasonal' group encounter rates and mean group sizes for species sighted during on-
effort surveys within the SWFSC-OSTR survey area. Only species detected five
times or more are included. From Tables 4 to 6 of Carretta et al. 1995,

Dolphins and porpoises

Common dolphin 54 0.92 1.51 6.43 1.95 2.11
Northern right whale dolphin 26 1.62 1.41 - - 1.03
Risso’s dolphin 24 1.62 0.92 0.54 - 0.92
Pacific white-sided dolphin 17 0.70 0.49 1.62 0.22 0.65
Dall’s porpoise 10 0.32 0.54 - 0.43 0.38
Whales

Sperm whale 7 0.81° - . 0.22 0.27
Cuvier’s beaked whale 6 0.32 0.11 - 0.43 0.22
All beaked whales’ 11 0.32 0.32 - 1.08 0.43
Fin whale 11 0.43 0.11 0.54 0.86 0.43
Blue whale 8 - - 2.16 - 0.32
Pinnipeds

California sea lion 237 9.03 10.59 13.73 3.95 9.84

Northern elephant seal

Dolphins and porpoises

Common dolphin 54 594.1 113.0 171.4 1,037.8 363.8
Northern right whale dolphin 26 75.1 1,536.8 E - 749.7
Risso’s dolphin 24 150.8 234.1 234.1 - 185.4
Pacific white-sided dolphin 17 143.2 231.4 64.9 54.1 130.8
Dall’s porpoise 10 232 254 - 10.8 21.6
Whales

Sperm whale 7 20.5° 2 s 8.1 19.5
Cuvier’s beaked whale 6 10.8 54 - 8.1 9.2
Fin whale 11 59 5.4 13.5 10.3 8.6
Blue whale 8 - - 8.1 - 8.1
Pinnipeds

California sea lion 237 8.1 7.6 7.0 8.6 7.6
Northern elephant seal 13 5.4 54 5.4 54 54

' In their study winter=December-F ebruary; spring=March-May; summer=June-August; autumn=September-November.
* Corrected from Tables 5 and 6 of Carretta et al. (1995).
* Includes Cuvier’s, Baird's, and unidentified beaked whales.
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summarized here (see Table 3.7-3) was 4.2 animals, and the largest group contained 40 individuals. The
preferred prey species of Dall’s porpoises in southern California include a wide range of fish and
cephalopods, including anchovy, herring, juvenile rockfish, sauries, hake, jack mackerel, and squid
(Morejohn 1979; Dohl et al. 1981: Leatherwood et al. 1987). Dall’s porpoises apparently feed at night,
depending to some degree on the deep scattering layer, and are inactive during most of the day
(Leatherwood et al. 1987).

Dall’s porpoises are commonly attracted to moving vessels where they “bow ride,” sometimes for long
periods of time.

In summary, the Dall’s porpoise does not have a special status. It is the most abundant cetacean in the
North Pacific Ocean, although not on the Sea Range (see Common Dolphin, below). During the winter,
it is common throughout the Point Mugu Sea Range and approximately 9,500 individuals (20 percent of
the California population) are present in this area at that time. There are seasonal changes in distribution
and abundance; these changes are probably related to changes in water temperature. During the spring
and autumn, lower numbers are present in the Sea Range. Relatively few Dall’s porpoises are present in
the southern part of the Sea Range during summer, but low to moderate numbers remain in the northern
part. Juveniles are more likely to be found close to shore and large adults farther offshore. Females with
calves remain mainly outside of the Sea Range. Dall’s porpoises feed primarily at night on fish and
cephalopods.

Pacific White-sided Dolphin, Lagenorhynchus obliquidens

The Pacific white-sided dolphin is common in the Sea Range. It is not listed under the ESA, and those
individuals found in the Sea Range are not part of a strategic stock. There are no available data regarding
trends in population size in California or adjacent waters.

The Pacific white-sided dolphin occurs in temperate waters of the North Pacific Ocean and it may be the
most abundant delphinid in that area. It occurs in continental shelf, continental slope, and offshore
waters east of 180° west longitude from Baja California to southern Alaska (Leatherwood et al. 1984,
1987). In the eastern North Pacific there are two putative stocks of white-sided dolphins: a larger,
southern form and a smaller northern form (Walker et al. 1986 in Heyning et al. 1994). In the southern
part of their range (20° to 34° north latitude) they have been observed mainly shoreward of the outer
margin of the California Current. A few sightings have been made in waters as shallow as 60 feet

(18 meters) in winter (near San Diego, Santa Monica, and Santa Barbara), but the Pacific white-sided
dolphin seems to prefer deeper waters (Leatherwood et al. 1987).

There is conflicting evidence concerning seasonal shifts in distribution and numbers of Pacific white-
sided dolphins in the Point Mugu Sea Range. The different interpretations by various authors may reflect
whether they used sightings or “sightings per unit effort” to map distribution, and whether the limited
survey effort in some areas and seasons was taken into account. Movement patterns may also change
from year to year. This species may tend to move southward in winter and northward (or perhaps
offshore) in the summer (Leatherwood et al. 1984), but one study found higher numbers in nearshore
areas of the SCB in summer (Dohl et al. 1981; Bonnell and Dailey 1993). Analyses of many years of
data suggest that peak numbers probably occur in the Point Mugu Sea Range in winter (Leatherwood et
al. 1984; Figure 3.7-14).
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Pacific white-sided dolphins appear to be common throughout the Point Mugu Sea Range, with the
possible exception of the most westerly (offshore) areas where there has been little survey effort

(Figures 3.7-15 to 3.7-18). The best estimate of the size of the California population of Pacific white-
sided dolphins, 121,693 (CV=0.47), comes from aerial survey data for February to April in 1991 and
1992 (Forney et al. 1995). This estimate is corrected to account for animals that were at the surface but
not seen by observers, but not for the diving behavior of Pacific white-sided dolphins. Thus, the estimate
may be negatively biased. Based on the procedure described in Section 3.7.1.5, 22,765 to 27,875 Pacific
white-sided dolphins are estimated to occur in the Sea Range during autumn to spring and 966 are
estimated to occur there in summer.

An estimated 15,273 to 24,847 Pacific white-sided dolphins occur in non-territorial waters within the Sea
Range at various times from autumn to spring. During summer approximately 750 are found there.
Numbers in territorial waters are more variable; seasonal estimates range from 103 to 9,467 (Table
3.7-5).

Pacific white-sided dolphins are highly gregarious. Sightings consist of single animals and groups of two
to 6,000, with a mean group size of 88 (Leatherwood et al. 1984); the mean size of 348 groups recorded
in the Sea Range during the studies listed in Table 3.7-3 was 80, and the largest group sighted in the Sea
Range was 2,500 animals. Pacific white-sided dolphins often intermix with other species, including
northern right-whale dolphins, Risso’s dolphins, and bottlenose dolphins. They have also been seen with
gray whales and humpback whales (Leatherwood et al. 1987).

Pacific white-sided dolphins feed primarily on northern anchovy and to a lesser extent on Pacific
whiting, Pacific saury, and squid (Stroud et al. 1981). Most feeding occurs at night in the epipelagic
zone, and 1o a lesser extent in the mesopelagic zone (Leatherwood et al. 1987). This species may dive to
700-foot (210-meter) depths and remain submerged for up to 6 minutes.

In summary, the Pacific white-sided dolphin does not have a special status and it is probably the most
abundant delphinid in temperate waters of the North Pacific Ocean. It is widely distributed throughout
the Sea Range except for shallow and nearshore areas. The number present in the Sea Range at any time
of year may be highly variable and there may be year-to-year or seasonal shifts in abundance that are
related to changes in water temperature and/or changes in prey abundance. In most years, this species is
abundant in the Sea Range during autumn to spring when an estimated 23,000 to 28,000 animals are
present. Most Pacific white-side dolphins move northward during summer when only about 1,000
remain in the Sea Range. As many as 25,000 animals are found in non-territorial waters and as many as
9,500 in territorial waters. Mean group size in the study area is about 80 animals. Pacific white-sided
dolphins feed primarily on fish at night in the epipelagic zone where they may dive to depths of 700 feet
(210 meters) or more.

Risso’s Dolphin, Grampus griseus
Risso’s dolphin, or grampus, is common in the Sea Range. It is not listed under the ESA, and the stock
found off California is not considered a strategic stock. There are no quantitative data regarding trends

in population size in California or adjacent waters, although sightings have become more frequent in the
past 20 years.
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Figure 3.7-15
Sightings of Pacific white-sided dolphins during
the February-April 1975-96 surveys listed in Table 3.7-3.
Survey effort was not uniform throughout the area or at different times of the year; thus sightings
cannot be assumed to represent relative abundance either geographically or seasonally. Small and
large symbols denote sightings of 1-10 vs. 11 or more animals, respectively.
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Figure 3.7-16

Sightings of Pacific white-sided dolphins during

the May-July 1975-96 surveys listed in Table 3.7-3.

Survey effort was not uniform throughout the area or at different times of the year; thus sightings
cannot be assumed to represent relative abundance either geographically or seasonally. Small and
large symbols denote sightings of 1-10 vs. 11 or more animals, respectively.
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Figure 3.7-17

Sightings of Pacific white-sided dolphins during the August-October 1975-96 surveys

listed in Table 3.7-3.

Survey effort was not uniform throughout the area or at different times of the year; thus sightings
cannot be assumed to represent relative abundance either geographically or seasonally. Small and
large symbols denote sightings of 1-10 vs. 11 or more animals, respectively.
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Figure 3.7-18

Sightings of Pacific white-sided dolphins during the November-January 1975-96 surveys

listed in Table 3.7-3.

Survey effort was not uniform throughout the area or at different times of the year; thus sightings
cannot be assumed to represent relative abundance either geographically or seasonally. Small and
large symbols denote sightings of 1-10 vs. 11 or more animals, respectively.
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Risso’s dolphin is primarily a tropical and mid-temperate species that occurs in the eastern Pacific from
the Gulf of Alaska to central Chile. There is distributional evidence that the population inhabiting
California, Oregon, and Washington may be distinct from populations farther south and west (Barlow et
al. 1997). Off southern California, sightings of Risso’s dolphins were rare from 1959 to 1975
(Leatherwood et al. 1980, 1987). However, numbers of sightings in southern California have increased
greatly since then (Heyning ct al. 1994; Barlow 1995; Forney et al. 1995). Until 1970, the majority of
sightings off southern California were seaward of the 600-foot (180-meter) isobath. Since 1971 an
increasing number of sightings have been made over the continental shelf (Leatherwood et al. 1980;
Carretta et al. 1995). A comprehensive study of the distribution of Risso’s dolphin in the Gulf of Mexico
found that they utilized the steeper sections of the upper continental slope in waters 1,150 to 3,200 feet
(350 to 975 meters) deep (Baumgartner 1997).

Risso’s dolphins have been sighted throughout the Sea Range throughout the year (Figures 3.7-19 to
3.7-22). However, in most years, higher numbers are present in the Sea Range during autumn and winter
than during other times of the year (Figure 3.7-23). Most sightings in the study area have been well
offshore, but Risso’s dolphins have also been sighted close to shore at various locations. Few Risso’s
dolphins have been sighted in far offshore areas, but there has been comparatively little survey effort
there, and Risso’s dolphins do occur there.

The best estimate of the stock size in California waters is 32,376 (CV=0.46, Forney et al. 1995) based on
aerial surveys conducted during the winters of 1991 and 1992. This estimate does not include correction
factors to account for animals that were submerged at the time of the survey (availability bias) and
therefore is negatively biased. Most of the California population is within the Sea Range during autumn
(approximately 41,865 animals) and winter (40,536 animals) based on the procedure described above in
Section 3.7.1.5, which does include allowance for submerged animals. Given the negatively-biased
estimate of the overall California population size and the seasonal distribution shown in Figures 3.7-19
and 3.7-22, a small but significant proportion of the population probably occurs south of the Sea Range
during those periods. During spring and summer, when some Risso’s dolphins move as far north as
Washington, approximately 11,645 (summer) to 14,761 (spring) are found in the Sea Range.

Of the Risso’s dolphins in the Sea Range, an estimated 75 to 8,272 occur in territorial waters. These
represent 0.5 percent of the spring population of the Sea Range, and 20 percent of the winter population
(Table 3.7-5). The estimated numbers in non-territorial waters range from 7,034 (60 percent) to 40,647
(97 percent) during summer and autumn, respectively.

Risso’s dolphins occur in small to moderate-sized groups, normally ranging in numbers from one to less
than 250. The majority of groups contain fewer than 50 (Leatherwood et al. 1980; Carretta et al. 1995).
One group of 2,500 animals was seen within the Sea Range in Range Area 4A southwest of San Nicolas
Island in April. The mean size of 320 groups sighted within the Sea Range was 42 animals. Excluding
the five largest groups, the mean group size was 25. Risso’s dolphins are gregarious and are often
sighted with northern right-whale dolphins and pilot whales (Leatherwood et al. 1987). However, Shane
(1995) suggested that competitive displacement may prevent co-occurrence of Risso’s dolphins with pilot
whales in areas with limited food resources. Risso’s dolphins feed almost exclusively on squid (Orr
1966; Leatherwood et al. 1987; Shane 1995).

There is little information on the sex and age composition of the Risso’s dolphin population within the

Sea Range, but Bonnell and Dailey (1993) note that immature animals have been sighted at all times of
year in the SCB.
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Figure 3.7-19
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