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Abstract.—There is a mystery surrounding the disappearance of short-finned pilot
whales (Globicephala macrorhynchus) from southern California. This species was very
common in these waters through the early 1980s, with an apparently secasonally-
resident population centered around Santa Catalina Island in the Southern California
Bight. From 1980-1985, pilot whale numbers off Catalina Island declined dramati-
cally, and they eventually disappeared. One theory has been proposed for this phe-
nomenon, suggesting that a strong El Nifio event in 1982/83 resulted in a failure of
their main prey, market squid (Doryteuthis opalescens), which lead to their departure.
However, we argue that previously underestimated impacts from fishery by-catch and
other anthropogenic effects may have actually been the primary driver. Information
from diverse sources show that from the 1950s to 1980s, pilot whales were subject to
extensive by-catches in purse-seine nets, lampara nets, and oceanic driftnets, as well as
intentional shooting by fishermen, and live-captures for the aquarium industry. As a
result, dozens of animals may have been removed in some years. From 1952 to 2014,
we have documented no less than 232 individuals removed from southern California,
with >52% through known anthropogenic factors. If these removals primarily affected
the Catalina Island ‘residents’, they would have had & severe impact on that popula-
tion. We conclude that human interactions of various types almost certainly played
an important, and previously unrecognized, role in the disappearance of short-finned
pilot whales from southern California waters.

One of the great mysteries in American marine mammal biology has to do with the
short-finned pilot whale (Globicephala macrorhynchus) population or populations in south-
ern California. This species has been known from the southern California and Baja Cali-
fornia coasts for over a century, and in 1920 Nidever (1921) reported a school of about 100
near Santa Catalina Island (hereafter referred to as “Catalina Island”). The species was
common in southern California waters through the mid-1980s, and a “resident popula-
tion” was thought to occur around Catalina Island in the southern California Bight (SCB)
(Leatherwood et al. 1973; Walker 1975; Dohl et al. 1981). Around 1983/1984, a dramatic
decline in their numbers was evident, and they essentially disappeared from California wa-
ters. Since that time, short-finned pilot whale sightings have been infrequent and broadly
distributed along the coast, rather than concenirated near Catalina Island (Barlow and
Forney 2007; Kendall-Bar 2015; Kendall-Bar et al. 2016). In the space of a few short years,
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Fig. 1. Short-finned pilot whales observed off Palos Verdes, California, in December 1986, showing
distinctive features used in photo-identification. Photo by A. Schulman-Janiger.

they went from being one of the most common cetacean species in southern California to
being essentially absent.

Focal studies of the species documented this disappearance (Shane 1995a), but only
one explanation has been offered for this unprecedented event. The hypothesis was ad-
vanced that the pilot whales moved away in response to the 1982/83 El Nino, which dis-
rupted the annual squid (Doryteuthis opalescens) spawning around the Channel Islands, on
which the pilot whales apparently depended for food. According to this theory, an influx of
Risso’s dolphins (Grampus griseus) then moved into the area and occupied the pilot whales’
teuthophageous niche, thereby inhibiting the pilot whales from returning (Shane 1991;
1995a,b). Several points have been offered in support of this hypothesis (see discussion
below), but there are other alternative explanations that have not been fully considered.

The El Nifio theory was never proven and it was never determined where the pilot whales
may have gone (Fig. 1). Despite the increase in surveys along the U.S. West Coast and the
coast of Baja California, Mexico (Barlow and Forney 2007; Wade and Gerrodette 1993,
Ferguson and Barlow 2003; Hamilton et al. 2009), no areas with pilot whale concentra-
tions of a similar magnitude have been documented. Besides the above-mentioned El Nino
and associated effects, there were a number of other changes and activities happening in
southern California at the time that the pilot whales disappeared. Our goal in this paper is
to re-examine this issue, and to consider the potential role that fisheries interactions may
have had in the pilot whales’ vanishing. We will proceed by reviewing published and un-
published information (supplemented with new data and analyses) on several aspects of
the biology of these animals in southern California.

Materials and Methods

Pilot whale stock structure information for southern California and also for the entire
eastern North Pacific was examined through review of both published and unpublished
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Table 1. Strip transect estmates of density and abundance of short-finned pilot whales within 15 km of
Santa Catalina Island (data from Oliver and Jackson 1987). D = individual density, N = abundance.

Time period Years Agency” Surveys Effort (nm®) Groupssighted D {#/nm?) N CV

1 1980/81 CDFG 15 1,575 167 0.9744 300 0.50
2 1982/83  NMEFS 9 1,049 43 0.4004 123 0.23
3 1083/84  NMEFS 6 850 0 0 0 n/a
4 1984/85  NMFS 5 710 2 0.0887 2 288
5 Late 1985 NMEFS 2 242 1 0.0372 11 n/a

* CDFG = California Department of Fish and Game; NMFS = National Marine Fisheries Service.

literature. Distribution of short-finned pilot whales in the SCB was evaluated by creating a
database of sightings from historical studies off southern California. To be included, these
studies must have conducted systematic searches for cetaceans or compiled pilot whale
sightings and have presented either specific positions for the sightings in the form of lat-
itude/longitude coordinates or provided maps of the sightings for which positions could
be estimated. Sources of such literature included Fiscus and Niggol (1965} and Norris and
Prescott (1961) for the 1950s and early 1960s, Leatherwood et al. (1973), Dohl et al. (1981),
and Bonnell and Ford (2001) for the 1970s and early 1980s, Oliver and Jackson (1987) for
the 1980s, and multiple cruise reports for surveys conducted by the U.S. National Marine
Fisheries Service (NMFS), Southwest Fisheries Science Center (SWFSC) of the U.S. West
Coast between 1991 and 2014.

In addition to reviewing available estimates of abundance from the literature, we also
used an existing, but unanalyzed, dataset to calculate a new historical estimate of density
and abundance for the area around Catalina Island. Strip-transect surveys targeting short-
finned pilot whales around Catalina Island were conducted by the California Department
of Fish and Game (CDFG), and later by the SWEFSC between 1980 and 1985 (Oliver and
Jackson 1987). Surveys were conducted from December through March (thus 1981/82
refers to the period of December 1981-March 1982). The surveys used a Cessna 337 Sky-
master fixed-wing aircraft, and were flown at an altitude of 500 feet at ground speeds of
90-100 knots. Two observers in rear seats monitored a strip 0.5 nm wide, while the pilot
and data recorder occupied the front seats of the aircraft (Oliver and Jackson 1987). We
did not have access to the raw data, but we used processed data that were presented in
an administrative report (Oliver and Jackson 1987). These data were not previously ana-
lyzed to obtain density or abundance estimates. Although there were some inconsistencies
in the study areas and survey procedures over the study period, it was possible to obtain
approximate estimates of abundance for pilot whales for the study area of 308 nm? around
Catalina Island, by using strip transect methods. Total numbers of sightings and survey ef-
fort for each survey period are shown in Table 1. Density, abundance, and their associated
coefficient of variation were calculated as:

D =nE(s)
wL
N=DA

CV =var (n/L)+ var[E (s)]
(n/Ly E(s)

where D = density (of individuals),
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N = abundance,

n = number of sightings made on effort,
E(s) = average group size,

w = width of the survey strip,

L = length of transect completed,

A = size of the study area,

var == variance, and

CV = coefficient of variation.

In order to evaluate and estimate total anmual mortality/removals from the SCB, we
compiled an Excel table of all known by-catch records, live-captures, and strandings of
short-finned pilot whales in California. Stranded specimens that were determined to have
died from by-catch after examination were listed as by-catch in the table. “Removal” is here
defined as any mortality (natural or anthropogenic), or any physical removal of animals
from the population (such as through live-captures). Data came from the published and
unpublished literature, as well as records of the Los Angeles County Museum of Natural
History (LACM - courtesy of D. Janiger) and the U.S. Navy (courtesy of S. H. Ridgway).
As the live-captures were conducted as part of an organized fishery to supply aquaria and
research institutes with live cetacean specimens, we consider these removals to be a type of
fishery interaction separate from by-catch. We scrutinized and error-checked the database
and attempted to eliminate possible duplicate records (see Table 2).

Results and Discussion

The historical stock structure of short-finned pilot whales off California is not well
understood; it is currently considered by NMFS that there is a single stock off Cal-
ifornia/Oregon/Washington (Carretta et al. 2017a). There is an apparent hiatus in
distribution centered at around 20°N, which is interpreted to provide evidence that the
large number of animals in the Eastern Tropical Pacific (ETP) are from separate popula-
tions (Reilly 1977). Multiple stocks are hypothesized to occur in the ETP, but by virtually
all accounts, the animals in southern California (and presumably north) were part of a
different stock (Reilly 1977; Polisini 1980). This is the so-called “Californian” population
center of Reilly (1977) and Polisini (1980). More recent information from Hamilton et al.
(2009) suggested that hiatuses in distribution occur at about 18°N and 30°N, providing
further support that California animals may be distinct from those in the ETP, and even off
southern Baja California, Mexico. However, Forney (1994) questioned whether animals
off California were a discrete stock from those in Baja. A recent photo-identification effort
revealed that there were several matches from whales off San Clemente Island in 2007 to
whales off northern California (offshore of Monterey Bay) in 2008, and to whales in Baja
California in 2011; there was also one match between San Clemente Island and northern
Baja California in 2015, which suggests that there might actually be a fluid population
extending from Baja California northward (Kendall-Bar 2015; Kendall-Bar et al. 2016).
Molecular techniques have only recently been applied to the issue of population variation
in Pacific pilot whales. Although Van Cise et al. {2016) did not find evidence of strong
differentiation in mtDNA control region sequences between California Current and ETP
samples, sarpling was limited and quite sparse in many cases, and this study therefore
does not discount smaller-scale population division.

Although not confirmed through detailed long-term studies, there was a general consen-
sus in the 1970s/80s that there was a resident population {or subpopulation) of pilot whales



SOUTHERN CALIFORNIA PILOT WHALES

Table 2. Documented mortality/removals of short-finned pilot whales in the southern California Bight,
1950-present.

Event # Date # Animals  Record type Location/notes Reference(s)
1 26-Jul-52 2 Stranding Imperial Beach (San Diego ~ Danil et al. 2010
Cty) - 521 cm M
2 20-Aug-52 1 Stranding Unknown (San Diego Cty) Danil et al. 2010,
LACM unpubl.
3 23-Jan-54 1 Stranding Unknown (San Diego Cty) Danil et al. 2010
4 9-Feb-56 1 Stranding Unknown (San Diego Cty) Danil et al. 2010
5 6-Feb-57 1 Stranding? Live capture at Catalina Norris and
Island - 290 cm M Prescott 1961
6 27-Feb-57 1 Capture (live)  Live capture for Marineland  Brown 1960;
(“Bubbles™) - young adult Norris and
396 cm F Prescott 1961,
LACM unpubl.
7 19-Jun-57 1 Capture (live)  Live capture for Marineland ~ Gilmore 1962
(“Squirt™)
8 26-Nov-57 1 Stranding Subadult at Huntington Norris and
Beach Prescott 1961
9 12-Jun-58 1 Stranding 18’3 male at Torrance Norris and
Beach Prescott 1961
10 21-Jan-59 2 Capture (live)  Live capture for Marineland  Norris and
(“Bimbo”) - 524 cm M Prescott 1961;
Gilmore 1962
11 3-Feb-59 1 Stranding? San Pedro - 368 cm M Norris and
Prescott 1961
12 8-Feb-59 1 Capture (live)  Live capture - 287 cm M Norris and
Prescott 1961
13 2-Mar-59 2 Capture (live)  Live captured and released -  Norris and
208 cm F and 275 cm M Prescott 1961
14 25-May-59 12 Stranding Unknown/San Miguel Norris and
Island Prescott 1961
15 25-Jun-59 1 Stranding Adult at Belmont Shores Norris and
Beach Prescott 1961
16 28-Jan-60 1 Stranding Unknown (San Diego Cty) Danil et al. 2010
17 31-May-60 1 Capture (live)  Live capture S of Pt. Norris and
Vicente - 263 cn F Prescott 1961
18 7-Sep-60 2 Stranding? San Miguel Island LACM unpubl.
19 1960 3 Capture (live)  Live captures for Gilmore 1962
Marineland
20 20-Jan-61 1 Stranding? Long Beach - 381 cm M LACM unpubl.
21 14-Jun-61 1 Stranding? Catalina Istand LACM unpubl.
22 9-Mar-62 15 Stranding San Clemente Island Mitchell 1965
3 27-Nov-62 1 Capture San Clemente Island Rice 1963
24 15-Mar-63 1 Stranding Unknown (San Diego Cty)  Danil et al. 2010
25 31-Mar-63 3 Stranding San Clemente Island LACM unpubl.
26 28-Aug-63 1 Stranding? Marineland - 343 cm F LACM unpubl.
27 15-Mar-65 1 Stranding Unknown (San Diego Cty) Danil et al. 2010
28 31-Aug-66 1 Capture (live)  Live capture for Marineland ~ Walker 1975
-287cm M
29 6-Sep-66 1 Capture (live)  Live capture for Marineland ~ Walker 1975
-358cem F
30 7-Sep-66 1 Capture (live)  Live capture for Marineland ~ Walker 1975,

-320cm F

LACM unpubl.


























































