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VARIATION OF SPOTTED AND SPINNER PORPOISE
(GENUS STENELLA) IN THE EASTERN TROPICAL
PACIFIC AND HAWAII

BY
WILLIAM F. PERRIN

ABSTRACT

Spotted and spinner porpoise occur in coastal and offshore tropical waters of the eastern and central Pacific,
as well as elsewhere in world tropical waters. They are important in the tropical yellowfin tuna fishery as
indicators and aggregators of tuna. In the eastern Pacific, the range of both is a triangle with the base the
coastline from Cabo San Lucas, Mexico to Columbia, and the apex extending seaward to about 10°N latitude,
145°W longitude.

Variation owing to ontogeny, sexual dimorphism, individual variation, and geographical differentiation in
coloration, external size and shape, and skeleton are described in qualitative and quantitative terms, and three
geographical races of the spotted porpoise, Stenella attenuata (Gray, 1846), and four of the spinner porpoise,
S. longirostris (Schlegel, 1841), (nomenclature is provisional) are defined.

SPOTTED PORPOISE

Spotted porpoise are unspotted at birth. During adolescence, dark spots appear on the ventrum, followed by
appearance of light spots on the dorsum. The ventral spots enlarge and merge, giving the adult a uniform gray
appearance below. There is no sexual dimorphism in the color pattern. Individual variation is greatest in the
intensity of dorsal spotting. The dorsal spotting also varies geographically. Animals from the far eastern Pacific
are on the average most heavily spotted. The Hawaiian form is nearly unspotted as an adult.

The analysis of ontogeny of external dimensions and shape of the spotted porpoise was based on 214
specimens. Changes in proportions during postnatal development are owing primarily to a disproportionate
rate of growth of the section of torso between the umbilicus and anus, combined with an early surge in growth
of the snout. The head, dorsal fin, and flippers stop growing at puberty, but total body length and size of
the flukes continue to increase into maturity. Adult females are on the average about 10 cm smaller than
males, but have relatively longer snouts, greater girth, and greater fluke span. Individual variation is greatest in
length of the snout. Of the appendages, the dorsal fin is most variable. Geographical variation is pronounced.
Specimens from very near the coast are larger than offshore specimens in all torso dimensions and in fluke
span. The offshore animals have longer flippers. The Hawaiian form has a larger head than the offshore form.

The skull of the spotted porpoise was analyzed in terms of groups of functionally related measurements. The
functional systems have different patterns of postnatal development. The hearing apparatus is most precocious,
followed by the vision apparatus, the braincase, the breathing and sound-producing apparatus, and the feeding
apparatus, in that order. Skulls with 5 or more layers in the postnatal dentine can be considered “adult” for
purposes of inclusion in taxonomic series. Only the anteriormost elements of the postcranial skeleton develop
as rapidly as the skull. The remainder of the skeleton shows protracted growth (until at least 8-10 layers
are present in the teeth). In general, males have larger braincases and shorter, broader rostra than females.
Individual variation in the skull is greatest in the feeding apparatus. Geographical variation was examined in
147 skeletal specimens. Animals from less than 25 km from the coast in the eastern Pacific (n = 19), including
the holotype of S. graffmani Lonnberg, 1934), have larger skulls and proportionately more robust feeding
apparatuses than do specimens from the offshore tuna fishery. Separation in many measurements is complete,
but some overlap is to be expected when more specimens of the coastal form become available. Hawaiian
specimens have larger skulls than do the offshore animals of the eastern Pacific, but disparity in the proportions
of the feeding apparatus is not as great as between the coastal and offshore forms. The differences among
the three forms in skull proportions cannot be ascribed to simple heterogenic growth. Selection apparently
impinges on a component of the variance of the feeding apparatus which is to some degree independent of a
general size factor.

ISouthwest Fisheries Center, La Jolla, Calif.



The coastal, offshore, and Hawaiian forms of spotted porpoise belong to a single species. The name S.
attenuata (Gray, 1846) — from unknown locality — is provisionally applied, following True’s (1906) work on
the Hawaiian form. Because of the unsettled state of the taxonomy (especially the nomenclature) of the genus, a
trinomial can be applied only to one of the geographical races, namely the coastal form: S. attenuata graffmani
(Lonnberg, 1934). The offshore and Hawaiian forms are referred to provisionally as S. attenuata subsp. A and
B, respectively.

SPINNER PORPOISE

Body attenuation in the spinner is less during postpubertal development than in the spotted porpoise. Adults
have proportionately larger appendages than do adults of the spotted porpoise. The dorsal fin is canted forward
to varying degree in large males. Males and females do not differ in proportionate girth or size of appendages.
The eastern Pacific specimens fall into three geographical series based on external size, shape, and coloration.
“Costa Rican” spinners (coast of Central America) are longest and most attenuate. “Eastern” spinners (North
American coast to about 800 km offshore) are intermediate, and “whitebelly” spinners (>800 km offshore) are
greatest in girth and have the least canted dorsal fins. The Hawaiian spinner has a color pattern most like that
of the whitebelly form but is larger.

The skeleton of the spinner porpoise develops in the same pattern as in the spotted porpoise, except that
cranial development proceeds more rapidly. The adult configuration is reached when 4 layers have been laid
down in the dentine, and postpubertal elongation of the axial skeleton is less protracted, rendering overall
growth more isogonic. Sexual dimorphism is negligible. Patterns of individual variation are similar to those in
the spotted porpoise. Among the geographical forms, the Costa Rican spinner is most divergent, having a very
long, attenuate rostrum. Differences between the eastern and whitebelly series are comparatively slight. The
Hawaiian spinner has a longer, broader skull than the eastern Pacific forms.

Taxonomy of the spinner porpoise is as confused as that of the spotted porpoise, but again there appears to be
but a single species in the Pacific. The name Stenella longirostris (Schlegel 1841) is applied provisionally. The
Costa Rican, eastern, whitebelly, and Hawaiian spinners deserve subspecific status within S. longirostris, but
trinomials cannot be assigned until the taxonomy has been adequately reviewed on a worldwide basis. Skulls
of unknown provenance can be classified with discriminant functions.

INTRODUCTION

The major objective of this study is to describe the variation among the porpoise of the genus Stenella in the
eastern tropical Pacific. It is hoped this will contribute to a revision of the genus. For a variety of reasons, such
a revision has been difficult to achieve in the past. The taxonomy of the genus is notoriously confused and
difficult. As True (1889) stated,
The genus [Prodelphinus, = Stenella] comprises a large number of nominal species, for the most part founded
upon single skulls. Nearly every large collection contains a considerable number of skulls which may be
assigned to this genus. It is found, however, in many cases that when a large number of these skulls is brought
together they tend to form continuous series. The differences between the extremes of these series are often
striking and perfectly definable, but in the middle they melt away and elude definition. From this fact and from
the absence of material the task of revising the species of this genus is a very difficult and disheartening one.
An additional difficulty is that data on external appearance very seldom accompany skeletal specimens in
collections, and further, whole specimens are often identified in the field on the basis of external characteristics
alone. As Fraser (1966) noted, the situation encountered by the early cetologists still exists.



A primary goal of this study, therefore, was to obtain large series of the spotted and spinner porpoise of the
genus Stenella occurring in the eastern tropical Pacific, and to describe their variation in coloration, external
morphology, and osteology of the cranium and postcranial skeleton owing to development, sexual dimorphism,
individual differences within schools, and geographical differentiation.

A complete revision of the genus will require examination of more material than was available to me (for
example, the type specimens, most of which are in European collections, have not been examined). I found,
however, basis for some comments on the taxonomy of the eastern Pacific forms. I also examined photographs
and skeletal material of representatives of the genus from Hawaiian waters and make some comments about
the taxonomic positions of those forms.

METHODS
EXTERNAL MEASUREMENTS

To meet logistical constraints imposed by sampling conditions aboard commercial fishing vessels, I reduced
the list of standard external measurements for cetaceans compiled by the Committee on Marine Mammals
of the American Society of Mammalogists (1961, K.S. Norris ed.) by about half, by (1) deleting those
measurements that would be difficult to make accurately, such as maximum girth and length of the anal
slit, and (2) deleting further measurements on the basis of intercorrelation, since highly correlated variables
produce redundant information. Principal components analysis is a method of summarizing a large number of
intercorrelated data in terms of a smaller number of independent axes. I applied principal components analysis
to 20 measures of 10 animals in an attempt to evaluate the 20 variates in terms of their relative contributions
to the “principal components” of the variance. I used a computer program BMDOIM prepared by the Health
Sciences Computing Facility of the University of California Biomedical Center at Los Angeles (Dixon, 1965).

After the deletions, I was left with a list of 14 measurements to be made at sea, which I was confident were
the best choices to be made from the original list of 34. All the measurements, including those made only
ashore (see below) are listed in table 1 and shown in figure 1. Measurements were made point-to-point on
the left side, with a large pair of calipers. The measurement methods proposed by the Committee on Marine
Mammals of the American Society of Mammalogists (1961) for several applicable dimensions specify axial
projections rather than point-to-point measurements. I feel that the point-to-point method is more precise, is
readily applicable for smaller cetaceans, and yields values that are convertible into axial projections, provided
that good photographs in several aspects have been made. Girths were measured with a cloth tape. In measuring
flipper width, the flipper was pulled out from the body to a position at which the skin was neither depressed
nor elevated at the anterior or the posterior insertion, and greatest width parallel to the body axis was then
measured.

For specimens examined at sea, the suite of measurements includes the 14 selected as explained above.
Measurements taken ashore include 8 additional measurements from those deleted to yield the at-sea list, but
do not include measurements of the dorsal fin, flippers, and flukes because of obvious dehydration of these
features owing to freezing.



Sample sizes also vary because of occasional mutilated animals.

To allow comparison of my point-to-point measurements with those taken by other workers, in some
instances it was necessary to convert them to parallel-to-major-axis equivalents, using conversion coefficients
derived from measurements of photographs of typical specimens.

MULTIVARIATE ANALYSIS OF SKELETON MEASUREMENTS

Discriminant analysis was used to study subspecific differences in the skull. This method uses linear
compounds of a set of multiple measurements to discriminate between groups. First used by Fisher (1936),
the method provides the best linear functions for discrimination, as proved by Rao (1952). The method was
first used in analysis of morphology of cetaceans by Ichihara (1957) in his study of fin whales (Balaenoptera
physalus L.) in the North Pacific and has been employed extensively in the systematics of other vertebrate
groups (Jolicoeur, 1959; Jameson, Mackey, and Richmond, 1966).

Multiple discriminant functions are computed as the vectors associated with the latent roots of the determi-
nantal equation

w-1B-All=0

where W = pooled within-group variance-covariance matrix, and B = total variance-co-variance matrix T - W.

Table 1. External measurements of porpoise

Length, total (tip of upper jaw to deepest part of notch between flukes).
Length, tip of upper jaw to center of eye.

Length, tip of upper jaw to apex of melon (snout length).
Length of gape (tip of upper jaw to angle of gape).

Length, tip of upper jaw to external auditory meatus.

Center of eye to external auditory meatus (direct).

Center of eye to angle of gape (direct).

Center of eye to center of blowhole (direct).

Length, tip of upper jaw to blowhole along midline.

10. Length, tip of upper jaw to anterior insertion of flipper.

11. Length, tip of upper jaw to tip of dorsal fin.

12.  Length, tip of upper jaw to midpoint of umbilicus.

13.  Length, tip of upper jaw to midpoint of genital aperture.

14. Length, tip of upper jaw to center of anus.

15. Girth, on a transverse plane intersecting axilla.

16. Girth, on a traverse plane intersecting the anus.

17. Length, flipper (anterior insertion to tip).

18. Length, flipper (axilla to tip).

19. Width, flipper (maximum).

20. Height, dorsal fin (fin tip to base).

21. Width, flukes (tip to tip). [referred to below as “span of flukes”]
22. Distance from nearest point on anterior border of flukes to noth [referred to below
as “width of fluke”]

PPN AW =
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Figure 1. Point-to-point external measurements. Numbers refer to table 1.

The approach effectively accomplishes separation of “between” variance from “within” variance, standard-
izes it by “within variance,” and then throws orthogonal axes through it in such a way that as much of it as
possible is accounted for by the first axis, as much as possible of the remainder by the second axis, and so
on. Excellent expositions of discriminant analysis have been presented by Cooley and Lohnes (1962) and Seal
(1964). UCLA Biomedical Computing Program BMDO07M, Stepwise discriminant analysis (Dixon, 1965) was
used in this study.



Figure 2. Measurements of the cranium. Numbers refer to table 2 (continued).



Perrin: Spotted and Spinner Porpoise

Figure 2. (continued). Measurements of the temporal fossa and mandible. Numbers refer to table 2
(continued).

SKELETON MEASUREMENTS AND MERISTICS

One hundred and nineteen (119) measurements and meristic observations were employed (table 2, fig. 2). The
cranial measurements comprise those used by Fraser (1950 and 1966) plus several devised by me. The list of
postcranial measurements and meristics is an amalgam of those used previously by Fraser and other workers
in the taxonomy of Stenella, including Liitken (1889), Flower (1884), True (1889), and others. To facilitate
automatic data processing, each was assigned a number and treated independently in lists and tables.

All linear measurements were taken with calipers and read to the nearest millimeter. Internal length of the
braincase was measured with the interior extension of a set of dial calipers. Angle of asymmetry was measured
with a flexible protractor. Additional observations were made on the state of fusion of the epiphyses of the
manus and of the hyoid bones, on the degree of closure of cranial sutures, and on various qualitative aspects of
the skeleton.



EXAMINATION OF LAYERS IN TEETH

To inspect layering, teeth were cut longitudinally with a diamond saw into sections 12/1000-inch (0.31 mm)
thick. The sections were cleared in glyercine and alcohol, mounted under cover slips in balsam, and examined
with transmitted light under a compound microscope. Postnatal dentinal layers were counted to the nearest half
layer. The layering has not yet been securely calibrated but is certainly correlated with age. Neonatal animals
have only the neonatal tooth with no evidence of layering in the dentine. Accumulation of layers is correlated
with external and skeletal growth and the progress of skeletal fusion (described below) and with accumulation
of corpora of ovulation in females (unpublished data). The layers are often difficult to read, and the values used
here are the averages of several counts for each specimen. The several readings for each tooth were separated
by days or weeks and teeth read each time without referring to the specimen numbers or the values obtained
previously. Average accuracy is estimated at £1 layer for teeth with less than 5 layers, and £2 layers for teeth
with more than 5 layers.

Figure 2. (continued). Postcranial skeletal measurements. Numbers refer to table 2.



Table 2. Skeletal measurements and meristics (continued)

SO =

10.
11.
12.
13.
14.
15.
16.
17.

18.

19.

20.
21.
22.
23.

24.

25.

26.
27.
28.
29.
30.
31.
32.

33.
34.

Condylobasal length — from tip of rostrum to hindmost margin of occipital condyles.
Length of rostrum — from tip to line across hindmost limits of antorbital notches.
Width of rostrum at base — along line across hindmost limits of antorbital notches.
Width of rostrum at 60 mm anterior to line across hindmost limits of antorbital
notches.

Width of rostrum at midlength.

Width of premaxillaries at midlength of rostrum.

Width of rostrum at 3/4 length, measured from posterior end.

Distance from tip of rostrum to external nares (to mesial end of anterior trans-
verse margin of right naris).

Distance from tip of rostrum to internal nares (to mesial end of posterior margin of
right pterygoid).

Greatest preorbital width.

Greatest postorbital width.

Least supraorbital width.

Greatest width of external nares.

Greatest width across zygomatic processes of squamosal.

Greatest width of premaxillaries.

Greatest parietal width, within postemporal fossae.

Vertical external height of braincase from midline of basisphenoid to summit of
supraoccipital, but not including supraoccipital crest (not illustrated).

Internal length of braincase from hindmost limit of occipital condyles to foremost
limit of cranial cavity along midline (not illustrated).

Greatest length of left posttemporal fossa, measured to external margin of raised
suture.

Greatest width of left posttemporal fossa at right angles to greatest length.

Major diameter of left temporal fossa proper.

Minor diameter of left temporal fossa proper.

Projection of premaxillaries beyond maxillaries measured from tip of rostrum to
line across foremost tips of maxillaries visible in dorsal view.

Distance from foremost end of junction between nasals to hindmost point of margin
of supraoccipital crest.

Length of left orbit-from apex of preorbital process of frontal to apex of post-
orbital process.

Length of antorbital process of left lacrimal.

Greatest width of internal nares.

Greatest length of left pterygoid.

Greatest width of anterior overhang of supraoccipital crest (not illustrated).
Greatest length of bulla of left tympanoperiotic.

Greatest length of periotic of left tympanoperiotic.

Length of upper left tooth row — from hindmost margin of hindmost alveolus to
tip of rostrum.

Number of teeth — upper left.

Number of teeth — upper right.
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Table 2 (continued). List of skeletal measurements and meristics (continued)

35.
36.
37.

38.
39.

41.
42.
43.
44,
45.
46.
47.
48.

49.
50.

51.
52.
53.
54.

55.

56.
57.
58.
59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

Number of teeth — lower left.

Number of teeth — lower right.

Length of lower left tooth row — from hindmost margin of hindmost alveolus to
tip of mandible.

Greatest length of left ramus.

Greatest height of left ramus at right angles to greatest length.

Length of left mandibular fossa, measured to mesial rim of internal surface of
condyle.

Deviation of skull from symmetry in dorsal view, in degrees.

Length of basihyal along midline.

Greatest width of basihyal.

Greatest width of left thyrohyal proximally.

Greatest length of left thyrohyal.

Greatest width of left stylohyal.

Greatest length of left stylohyal.

Number of thoracic vertebrae, defined as equal to number of ribs on side with
greatest number.

Number of lumbar vertebrae.

Number of caudal vertebrae. The very small segment at the tip of the column was
counted as a vertebra. If this segment was missing, the column was considered to
be damaged, and the count was not made.

Total number of vertebrae.

Number of fused cervical vertebrae.

Greatest width of articulating surface of atlas.

Height of atlas — from internal anterodorsal margin of neural canal to bottom of
anterior face of body.

Length of lateral process of atlas — from margin of anterior articulating surface to
farthest point at end of process.

Greatest length of neural spine of atlas.

Height of dorsal ridge of atlasin anterior view (not illustrated).

Length of right dorsolateral spine of atlas (not illustrated).

Length of left lateral process of axis — from margin of posterior articulating surface
to distal end of process.

Number of cervical vertebrae with incomplete neural arches.

Cervical vertebra on which left ventrolateral process reaches greatest development.
Vertebra on which first vertical perforating foramen appears.

First vertebra with greatly reduced metapophyses.

Last vertebra with distinct transverse processes.

Last vertebra with distinct neural process.

First vertebra with unfused epiphysis.

Last vertebra with unfused epiphysis.

First caudal vertebra with vertical neural spine.

Length of neural spine of first thoracic vertebra — from anterodorsal margin of
neural canal to tip of spine.



Table 2 (continued). List of skeletal measurements and meristics (continued)

70.
71.
72.
73.

74.
75.
76.
717.
78.
79.
80.
81.
82.
83.
84,
85.
86.
87.
88.
89.
90.
91.
92,
93.
94,
9s.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.

108.
109.
110.
111.
112.

Length of neural spine of second thoracic vertebra.

Length of neural spine of tenth thoracic vertebra.

Length of neural spine of last thoracic vertebra.

Height of first thoracic vertebra — from internal anterodorsal margin of neural
canal to bottom of anterior face of body.

Greatest width of first thoracic vertebra — across lateral processes.

Height of first lumbar vertebra ( not illustrated).

Greatest width of first lumbar vertebra (not illustrated).

Length of 23d centrum, exclusive of epiphyses, along ventral midline (not illustrated).
Number of vertebral ribs — left.

Number of vertebral ribs — right.

Number of two-headed ribs — left.

Number of two-headed ribs — right.

Number of floating ribs — left.

Number of floating ribs — right.

Number of sternal ribs — left.

Number of sternal ribs — right.

Greatest length of first left vertebral rib.

Width of first left vertebral rib at apex of proximal curvature.

Greatest length of longest left vertebral rib.

Greatest length of first left sternal rib.

Greatest width of manubrium.

Length of manubrium along midline.

Depth of anterior notch of manubrium.

Length of foramen in manubrium.

Number of mesosternal elements.

Number of mesosternal elements fused.

Number of chevron bones.

Number in foremost series of fused chevron bones.

Vertebra bearing first chevron bone.

Vertebra bearing last chevron bone.

Greatest length of left half of first chevron bone (not illustrated).

Greatest length of left half of largest chevron bone (not illustrated).

Greatest length of left half of last chevron bone (not illustrated).

Height of scapula — from posterior margin of glenoid fossa to coracovertebral angle.
Length of scapula — from posterior margin of glenoid fossa to glenovertebral angle.
Greatest length of coracoid process — from anterior margin of glenoid fossa.
Greatest width of coracoid process.

Greatest width of metacromion process — from apex of ventral curvature to verte-
bral apex.

Greatest length of humerus, measured on ventral side of flipper.

Greatest width of humerus distally.

Greatest length of radius.

Greatest width of radius distally.

Greatest length of ulna
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Table 2 (continued). List of skeletal measurements and meristics

113.
114.
115.
116.
117.
118.
119.

Transverse breadth of proximal row of carpals.
Number of ossified phalanges in first digit.
Number of ossified phalanges in second digit.
Number of ossified phalanges in third digit.
Number of ossified phalanges in fourth digit.
Number of ossified phalanges in fifth digit.
Greatest length of left pelvic rudiment.




SPOTTED PORPOISE

The spotted porpoise is of great economic importance in the eastern tropical Pacific. A spotted porpoise is
the form most sought after by American fishermen in their quest for tuna associated with porpoise schools
(Alverson, 1963; Perrin, 1968, 1969, 1970b; Perrin and Hunter, 1972).

American fishing vessels range the entire eastern Pacific in their search for tuna. Logbooks maintained by
the tuna captains show that thousands of net sets made in the Commission Yellowfin [tuna] Regulatory Area
(CYRA) in the period 1963-1970 were noted as made on fish associated with schools of spotted porpoise
(fig. 3, unpublished data, Inter-American Tropical Tuna Commission). Logbook data are not available
for the portion of the eastern Pacific outside the CYRA. Figure 4 shows all confirmed locality records for
spotted porpoise in the eastern Pacific, including the area outside the CYRA. This includes published records,
localities of museum specimens, localities of material collected during government studies, and sighting
records collected by government scientists aboard research vessels and tuna seiners. The distribution appears
to be bounded on the north by the southwestward extension of the cold California Current and on the south
by the northwestward extension of the cold Peru Current (South Equatorial Current). There is an apparent
gap between the westernmost limits of the recorded range (at about 145°W) and Hawaiian waters, where a
spotted porpoise occurs (referred to S. attenuata [Gray, 1846] by True [1906] and subsequent authors). Despite
extensive exploratory fishing by commercial tuna vessels and considerable activity in and through the area by
government research vessels based on the West Coast and in Hawaii, there have been no recorded sightings of
spotted porpoise in this region. The break in distribution, if real, is approximately 700 miles wide. Spotted
porpoise also occur to the south of Hawaii in the Phoenix Islands (Peale, 1848) and in the Marquesas (personal
communication from K. S. Norris), but the extent of continuity, if any, of these populations is unknown.

HISTORICAL REVIEW

Atlantic Ocean

Linnaeus (1758) described the genus Delphinus (“Dentes in maxilla utraque. Fistula in capite”) and the
species D. delphis (“D. corpore oblongo subtereti, rostro attenuato acuto”) from “Oceano Europaeo,” based
on illustrations by earlier workers. The first indication that more than one species of long-snouted toothed
cetacean exists in the Atlantic came when A. J. Pernetty (1769), in an account of a voyage to the Falkland
Islands, described a spotted porpoise captured 27 days after his vessel had passed Boa Vista in the Verde Cape
Islands [16°44'S, 35°10’W fide Fraser, 1950], as follows (from the 1773 translation):

On the 20th of November [1763] at eight in the morning we took a porpoise of about a hundred weight.
I painted him from the life, but without preserving any proportion to his bulk. For the figure of him see
the plate annexed . ... The porpoise, which I am describing here (and all those we took were of the same
kind) is, as I apprehend, of that species, which are called moines der mer [monks of the sea]. The fore
part of the head terminates in a roll

(13]
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Figure 3. Distribution of purse-seine sets on spotted porpoise in the Commission Yellowfin (tuna)
Regulatory Area, 1963—1970, by 1/2-degree squares. From tuna boat logbook data provided by the
Inter-American Tropical Tuna Commission.



15

near the beginning of the snout or beak, answering to the border of the cowl. The black is blackish, and
the belly of a grey, consisting of a pearl colour, somewhat inclining to yellow, interspersed with black and
iron-grey spots.

Pernetty’s figure shows a spotted porpoise much resembling a large subadult of the offshore spotted porpoise
of the eastern Pacific in shape of dorsal fin and in size, density, and distribution of spots, with a band of pigment
extending from flipper to gape (see Perrin, 1970a). Bonnaterre (1789) considered the spotted animal to be
merely a variety of D. delphis. Blainville (in Desmarest, 1817) described Delphinus Pernettensis on the basis
of Pernetty’s description and figure. Desmarest later (1820—1822) emended the name to D. Pernettyi.
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Figure 4. Distribution of locality records of spotted porpoise in the eastern tropical Pacific, from
museum specimens, sightings from research vessels, and sightings by scientific observers aboard
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Pernetty probably observed two species of porpoise on his voyage. Six days out of the Cape Verde Islands,
he observed a school of “some hundred porpoises” that “leaped at least three or four feet high, and turned
round not less than three times in the air, as if they had been on a spit.” Such gyrations on a longitudinal axis
are typical of the spinner porpoises and not of the spotted porpoises. Thus, it appears that despite Pernetty’s
thinking the contrary, the animal he painted was almost certainly not of the same species as those seen 21 days
before and a thousand miles to the north. All authors who have since discussed Pernetty’s animal, including
Hershkovitz (1966), have assumed that a single species was involved and that Pernetty saw spotted animals
at the first position mentioned in his account (near Cape Verde) as well as at the second (some 750 miles off
Brazil at 16°S). Van Bree (1970a), however, has determined that Pernetty in the second edition of his work
(1770) stated that the specimen was taken between the islands Boa Vista and Maio of the Cape Verde Islands
and that only a seabird was taken off Brazil. Van Bree also moved that the specific names pernettensis de
Blainville 1817 and pernettyi Desmarest 1820 be suppressed by the International Commission in Zoological
Nomenclature, as nomina oblita.

Following Pernetty’s account, the next published mention of a long-snouted porpoise distinct from D. delphis
was by G. Cuvier (1812) who, in a report on cetaceans taken on the coast of France, stated (p.9): Or, le Muséum
posseéde plusiers tetes de deux vrais dauphins a museau gréle, differentes de celles du delphis et du tursio.

Les uns ont les mémes dents greéles et pointues que le delphis, mais seulement au nombre de 35 partout, en
totalité 140. Leur museau est déprimé comme celui du delphis, mais un peu plus court a proportion. Nous
n’avons acune notion de I’animal entier.

And on p. 14:4°. Le dauphin vulgaire a 180 dents, D. delphis, et 5°. cet autre dauphin dont nous avons
parlé ci-dessus a 140 dents ou environ, que nous appellerons provisoirement D. dubius.

These two brief paragraphs constitute the description of D. dubius. G. Cuvier neither figured the species nor
designated type specimens. Such was not the usual practice in his time. The identity of the skulls examined
by him remains in question. The type locality also remains unknown, since Cuvier stated only that the skulls
were in possession of the Paris Museum, implying but not stating explicitly (seemingly because of ignorance
of their origin) that they had come from the coast of France. In the 1817 edition of his Le Regne Animal G.
Cuvier appended a footnote to the account of Delphinus delphis L.: “J’ai plusiers tétes de dauphin qui ont
constamment trente-sept dents partout, et qui appartiennent probablement a une espéce particuliere.”

Desmarest (1817) treated D. dubius, apparently after having personally examined G. Cuvier’s material and
stated that the tooth count was 37 to 38 in each side of each jaw for a total of 148. It can be assumed that
he examined the same skulls described by Cuvier, because Cuvier specified “140 dents ou environ” and later
amended his tooth count to 37. He also noted that the skulls were in general smaller than those of D. delphis,
with a finer, more pointed and conical rostrum not inflated in the middle.

In the second edition of Ossemens Fossiles (1823), G. Cuvier supplemented his description of D. dubius by
stating that the rostrum is narrower and flatter underneath than that of D. delphis and that the vomer is slightly
exposed longitudinally between the premaxillaries and maxillaries (the latter condition, however, sometimes is
also present in D. delphis). He also included cranial measurements for D. dubius.
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Lesson (1828) stated that D. dubius lives on the coasts of Europe, presumably on the basis of Cuvier’s
inclusion of the description in a report on cetaceans taken on the coast of France. In the 1829 edition of Le
Regne Animal, G. Cuvier again asserted, without specification, that the form occurs in European waters. He
also stated that it resembles D. delphis in coloration.

F. Cuvier in 1829 (in St. Hillaire) published a color plate and description of a specimen from Cape Verde that
he referred to D. dubius, but it is not known whether G. Cuvier concurred in the decision. The animal shown
(“quatre pieds six pouces” long) very much resembles a young subadult or large calf of the spotted porpoise
of the eastern Pacific, yet unspotted, with a definite flipper stripe to the gape. F. Cuvier later (1836) said that
this specimen was used by Dussumier as the basis for description of D. frontails (description written by G.
Cuvier, 1829) before he knew of the existence of D. dubius, and that the skull corresponded with D. dubius
in tooth count (36 vs. 35-38). With this statement, F. Cuvier in effect placed D. frontalis (known to be from
Cape Verde) in the synomymy of D. dubius (unknown locality). His brother apparently did not agree with this,
because when he presented Dussumier’s description (G. Cuvier, 1829), he stated that D. frontalis is similar to
D. dubius but differs in tooth count and coloration.

Pucheran (1856a) published external measurements of the type specimen of D. frontalis. The total length
(144 cm) agrees well with the idea that the animal was a subadult. True (1889) measured a single skull in the
Paris Museum (no. a3035), presumably the type of D. frontalis.

F. Cuvier (1829), in the same paper in which he described the specimen from Cape Verde which he referred
to D. dubius, published a plate of another, similar animal from near the Cape Verde Islands, harpooned by
Dussumier, which he called “dauphin bridé No. 5, describing the color pattern as follows,

1l est noiratre sur le dos: cette couleur pdlit vers les flancs, et le ventre est blanc. Sa tete est noire en
dessus; ces cotés ont une teinte cendrée, et une bande plus sombre forme sur les joues une moustache qui
s’étend de I’angle de la gueule jusqu audeld des yeux.

The plate, subsequently often reprinted, does not jibe very well with the description; later (1836) F. Cuvier
stated that only the description was accurate. If, however, the lower margin of the dark field anteriorly can be
taken to represent the “band on the chops,” the pattern can be construed to match that of the spotted porpoise
of the eastern Pacific, with a stripe from flipper to gape passing below the eye. This feature, according to F.
Cuvier, prompted Dussumier to give the animal the name Froenatus (“bridé”). Length was “4—1/2 pieds,” again
that of an unspotted small subadult or large calf of the eastern Pacific spotted porpoise. The type specimen of
D. froenatus (F. Cuvier) may be the second skull in the Paris Museum labeled P. froenatus (no. a3033) and
measured by Gray (1850) and True (1889).

Gray (1866b) described still another species, Clymene punctata, from the Cape Verde Islands (16°40’N,
21°W), including a figure of the external appearance of the type specimen, with external and skull measure-
ments. The animal was 6 feet long and spotted. The flipper band is not apparent in the figure, but the other
elements of the color pattern are a close match to the spotted porpoise of the eastern Pacific (compare with fig.
5). The tooth counts ( 2249 )and skull measurements given by Gray also correspond closely. Unfortunately,

38 38
the holotype was destroyed during World War II (fide Fraser, 1950).
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Gray (1865) based Steno capensis on a skull from the South African Museum that presumably came from
the Cape of Good Hope region and possibly from the South Atlantic. He stated that the skull was “somewhat
like that of Steno attenuatus [described by Gray in 1846 from a skull from an unknown locality].” In the same
paper he referred another skull from the South African museum to Delphinus doris, Gray (1846), described
from an unknown locality.

Gervais in van Beneden and Gervais (1868—1880), erected the genus Prodelphinus to include all the species
with Delphinus delphis-like skulls but with flat palates, including the forms with spots and 35 to 45 teeth under
discussion here and subsumed by Flower (1884) in a section “D” of Clymenia Gray, 1868a (= Clymene Gray,
1864).

Figure 5. Two spotted porpoise from the far-offshore portion of the range of the spotted porpoise in
the eastern Pacific: (top) field no. WFP 49 (USNM no. 396028), adult male, 197 cm, from 3°20’ N
latitude, 104°44’ W longitude; (bottom) no. WFP 48 (USNM no. 396027), adult male, 190 cm, from
9°28’ N, 129° 18’ W. Specimens photographed after having been frozen for several months and thawed
in water. Note mottled appearance below and strong contrast between cape and lateral field.
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True (1885) described a spotted porpoise from off Pensacola, Florida, in the Gulf of Mexico and referred it
to Prodelphinus doris (Gray). He stated that the skull was “identical” with that of D. palgiodon Cope, 1866,
described from an unknown locality, but that D. plagiodon should be a synonym of P. doris. True later (1889)
reversed himself and separated P. plagiodon from P. doris on the basis of larger size of the skull and teeth and
difference in color. In this paper he also described an individual captured off Hatteras, North Carolina. The
plate of the 1884 specimen shows a very heavily spotted animal (216 cm long) with large dorsal fin and rather
massive snout. A photograph of the same specimen was reproduced in the 1889 paper. In neither illustration
is the position of the flipper stripe clearly discernible, although a slight increase in spot density suggests that it
ran from flipper to eye.

Liitken (1889) reported on the skeletons of 16 animals, referred variously to P. clymene (Gray, 1850), P. alope
(Gray, 1846), P. doris, and P. attenuatus, mostly from the tropical Atlantic. Of the six from known localities,
the northernmost specimen (erroneously referred to P. alope, a spinner species) came from the mouth of the
Bay of Biscay, lending credence to G. Cuvier’s (1812) claim that D. dubius occurs on the coast of France.
Another specimen was from outside the Azores and the remaining four were from between Africa and South
America. He illustrated two varieties of “Prodelphinus doris.” One is heavily spotted, and if a ground pattern
is present it is obscure. The other is unspotted and corresponds in pattern, including presence of flipper band
to gape, to a subadult or calf of the eastern Pacific spotted porpoise, to the species descriptions of D. frontalis
and D. froenatus F. Cuvier (in St. Hillaire, 1829) and to the description of an animal from Cape Verde referred
by F. Cuvier (in St. Hillaire, 1829) to D. dubius G. Cuvier.

I mention True’s (1889) review of the Delphinidae here in the section on the Atlantic because his worldwide
coverage of the spotted porpoise includes very complete review, summary, and synthesis of all the above
and constitutes a landmark in the taxonomy of the group. He recognized three species from the Atlantic: P.
plagiodon (Cope), P. froenatus (F. Cuvier), and P. attenuatus (Gray), “conjointly” considered with P. malayanus
(Lesson 1828).

The next significant paper dealing with the taxonomy of the spotted porpoises in the Atlantic, that of Fraser
(1950) appeared more than 60 years after True’s work. Beddard’s (1900) account and Fraser’s earlier review
(in Norman and Fraser, 1937) were based on True’s findings. Oliver in 1922 revived Stenella, a subgenus of
Gray (1866), as a generic designation to replace Prodelphinus Gervais.

Fraser reported on a spotted animal taken off the coast of Gabon (0° 15N, 8°44’E). The 2-meter animal did
not differ in color pattern from spotted porpoises of the eastern tropical Pacific. Fraser thought the specimen to
be unique in its white snout tip. As I have demonstrated (Perrin, 1970a), this feature is an aspect of individual
and/or among-school variation and occurs in spotted porpoises around the world. Other discrepancies noted by
Fraser between the color patterns of this animal and those of Stenella frontalis, S. froenata, Clymene punctata,
and various specimens from the eastern Atlantic referred to these and other species on the basis of coloration
and/or skeleton, can be laid to ontogenetic variation (see Perrin, 1970a) and/or inadequacy of early descriptions
and illustrations.
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Fraser classified the specimen on the basis of cranial characters, in the process accomplishing an exhaustive
review of relevant museum materials. He eliminated the types of Delphinus plagiodon and Prodelphinus
graffmani Lonnberg from consideration because of large size, and Delphinus clymene Gray (=Clymene
normalis Gray) because of very small posttemporal fossae. This left 31 skulls (15 from known localities),
including the types of Clymenia doris, Delphinus froenatus (including the skull considered by G. Cuvier to
belong to D. dubius G. Cuvier), D. frontalis, Steno attenuatus, and S. capensis. He divided this series of skulls
into two groups on the basis of a dichotomy in the ranges of several measurements expressed as percent of
condylobasal length. He provisionally assigned the groups to S. attenuata (Gray) and S. frontalis (G. Cuvier),
making the two species sympatric in the eastern Atlantic. This division was close to that arrived at by True
(1889); Fraser placed D. froenatus in the synonymy of S. frontalis. He later, however, obtained 39 skulls
“remarkably similar in their general appearance and measured proportions” from Saint Helena (Fraser, 1966)
that bridged the dichotomy and threw the situation back into its original long-standing state of confusion (Best,
1969).

Hershkovitz (1966) followed Fraser (1950). But he revived Stenella dubia (= Delphinus dubius G. Cuvier)
on the basis of Fraser’s tentative association of skulls labeled as such in the Paris Museum with the S. frontalis
group. Rice and Scheffer (1968) recognized only a single species of spotted porpoise worldwide, S. dubia, on
the basis that “Rice has seen in a single school animals showing all described color variations; no consistent
cranial differences have been described.”

Density and distribution of spots demonstrably vary ontogenetically and geographically within single species
(Perrin, 1970a, and section below on coloration). Other elements of color pattern, however, are remarkably
constant within recognized delphinid species and species groups. In all bottlenose porpoise (Tursiops spp.),
the flipper band runs from flipper insertion to eye. In all “common dolphins” (Delphinus spp.), the flipper
band runs to the gape, and there is a distinctive crisscross effect on the midlateral body, induced by overlap
of the cape and ventral field (Perrin, 1972b). In the spinner porpoises the band runs to the eye as in Tursiops
(Perrin, 1972b), and section on spinners below). Based on this state of affairs in better-known animals, there
would seem to be two species of spotted porpoise in the Atlantic. First, there is a large form of relatively low
variability in the western Atlantic, Gulf of Mexico, Caribbean, and possibly eastern Atlantic (Cadenat, 1959).
In this species, the flipper band runs to the eye, as in Tursiops and the spinners, and there is a spinal blaze
(terminology of Mitchell, 1970). This form has commonly been referred to S. plagiodon (Cope), on the basis
of True’s 1889 decision. Second, a form more variable in size and spotting occurs throughout the tropical
and sporadically in the warm temperate Atlantic. In this species the flipper band runs to the gape, as in the
eastern Pacific spotted forms (Perrin, 19705 and above) and in the types of S. pernettyi (Desmarest), S. frontalis
(Dussumier, in G. Cuvier, 1829) and S. froenata (F. Cuvier in St. Hillaire, 1829). All clear illustrations and
unpublished photographs that I have seen of spotted porpoise from other parts of the world show the flipper
band extending to the gape, indicating that first species mentioned above may be limited to the Atlantic. Both
these distinct forms may be seen in Mitchell (1970), as “Stenella plagiodon” and “Stenella sp.,” respectively.
There are indications that the forms overlap in their geographical ranges but are found in different habitats
(Caldwell and Caldwell,
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1966; Caldwell et al., 1971). Schmidly, Beleau, and Hildebran (1972) referred animals from the same area of
the Gulf of Mexico to both S. plagiodon and S. frontalis.

Indian and Pacific Oceans

The first notice of spotted porpoise from the Indian and Pacific Oceans was a publication by Lesson in 1826 of
the description of the species Delphinus malayanus from the area between Java and Kalimantan. He described
a harpooned specimen as uniformly ashy gray with a deep furrow at the base of the snout. The figure of the
511/ specimen is extremely crude and appears to have been the basis for the written description. The figure
is distorted, in that the caudal dorsal ridge (present in all delphinids) if extended anteriorly would run to the
gape. The written description compounds this clumsy distortion by saying, “Une forte caréne, comme celle
de certains scombres, occupait les parties latérales et postérieures du corps.” Despite the general low quality
of the account and the (in my opinion) nonidentifiable figured specimen, subsequent workers (True, 1889,
and Trouessart, 1898, among others) have considered the description valid and held the name to be the senior
synonym for animals of the spotted type from the area. Lesson repeated the written description in his 1828
book but added no new details. G. Cuvier in 1829 published his suspicion that D. plumbeus G. Cuvier is the
same as D. malayanus. Schlegel (1841) referred four specimens from Southeast Asia (a young specimen from
Kalimantan, the skull of an old animal from Sulawesi, and two incomplete skulls from Java) to D. malayanus
and concurred with G. Cuvier about D. plumbeus. He also stated that in his opinion D. dubius G. Cuvier should
also be considered the same animal, making the range of tooth count 30 to 40. The illustrated skull, with %
teeth and without the “fiir D. delphis so charakteristischen tiefen Hohlkehlen auf beiden Seiten der unteren
Fliiche des Oberkiefers” is certainly very similar to that of the described species from the Atlantic (and the
offshore spotted porpoise of the eastern Pacific). Whether this is the same species dealt with by Lesson, of
course, must remain unknown.

Pucheran (1856a, 1856b) later separated D. plumbeus (= Sotalia plumbea) from the spotted porpoise.

The “female dolphin No. 2” captured by Dussumier on April 4, 1828, at 32°S lat, 51°E long (about 400
miles south of the Malagasy Republic), and depicted by him in a watercolor sketch that was unpublished until
very recently (Arvy, 1972) appears to have been a spotted porpoise, with a stripe from fipper to gape.

G. Cuvier (1829) described D. velox from Sri Lanka, with “le museau un peu plus alongé [than D. dubius],
et partout quarante-une dents.” F. Cuvier (1829, in St. Hillaire) expanded the description of “le Dauphin Leger
No. 2, stating that it was collected by Dussumier between Sri Lanka and the Equator, that it had 40 teeth in
each jaw, was 4’ 9// long and was thus colored “noir en dessus, et d’une teinte verddtre tres-foncée en dessous,
avec des marbrures noires [black mottling].” His figure shows a dark gray animal with long, well-defined
snout and falcate dorsal fin. These features, the tooth count, and ventral mottling connect the specimen with
the spotted porpoise.

Hombron and Jacquinot (1842—-1853) described and figured an animal from the Straits of Banda, Singapore
(fide Gray, 1850) that they called “dauphin a petits pectorals’ Wagner (in von Schreber and Wagner, 1846)
published an external figure of the animal and labeled it Delphinus brevimanus, with no explanation in the text.
Gray (1950) based
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Delphinus? microbrachium on the skull in the Paris Museum of what presumably was the same specimen,
citing Hombron and Jacquinot. Jacquinot and Pucheran in Hombron and Jacquinot (1853), redescribed the
species (as D. brevimanus Wagner), illustrating external appearance and skull. As True (1889) noted, in the
figure the flippers are entirely too small. Their shriveled appearance and the presence of wrinkles in several
places suggest that the illustration was prepared from the stuffed skin in the Paris Museum, perhaps accounting
for the complete lack of color pattern. The skull is that of a spotted porpoise. Flower (1884) stated that it is
“not distinguishable from others [in the Paris Museum] marked D. dubius.”

Peale (1848) reported on a specimen from the Phoenix Islands (2°47'5//S, 174°13'W) and described the
species Delphinus albirostratus. The figure and description of external appearance and the tooth counts (% %
) identify the animal as a spotted porpoise. The specimen was 6’7 1/2// long, with a stripe from flipper to gape,
and “covered with small vermicular white spots.” The specimen was not saved. Cassin (1858) republished
Peale’s figure and placed D. albirostratus in the synonymy of “Lagenorhynchus caeruleoalbus (Meyen)” [=
D. coeruleo-albus Meyen, 1833, definitely not a spotted species]. Dall (1874) reported on a specimen taken
between Tahiti and San Francisco at latitude 13°N (if the route between Tahiti and San Francisco was a straight
line or nearly so, the animal was captured in an area today part of the offshore tuna “porpoise grounds”). The
animal was “gray, lighter below and darker above.” He referred it tentatively to L. albirostratus, stating that
Cassin’s referral of the species to Lagenorhynchus was probably erroneous. The specimen is no longer in the
collection of the California Academy of Sciences and was probably lost in the 1906 fire and earthquake.

True in his review of the Delphinidae (1889), included all the species and specimens of spotted porpoise
known from the Indian and Pacific Oceans under Prodelphinus malayanus (Lesson), except Dall’s specimen
of Lagenorhynchus? albirostratus which he referred to P. doris Gray on the basis of skull measurements. He
left Peale’s specimen in a list of species incertae sedae. Later (1894), however, True referred five specimens
from the Indian Ocean (two from the Amirante Islands, and one each from Alphonse, Providence, and Johanna
Islands, in the Seychelles) to Prodelphinus attenuatus (described by Gray in 1846 from a specimen from an
unknown locality) on the basis of the spotted coloration that linked them to Clymene punctata Gray (described
from Cape Verde), which species he had earlier placed in the synonymy of P. attenuatus on the basis of cranial
characters. True in 1906 referred two specimens of spotted porpoise from Hawaii to P. attenuata. These two
specimens are included below in the sample of Hawaiian specimens compared to the eastern Pacific series.

Hector (1885) referred a skull and mandible from New Zealand waters to Clymene attenuata Gray. Oliver
(1922) later referred the specimen to “Stenella pseudodelphis Schlegel, 1841” [= Delphinus pseudodelphis
Wiegmann in von Schreber and Wagner, 1846]. True had considered D. pseudodelphis a nomen nudum.
Weigmann (loc. cit.) published only a figure of a skull, with no description, antedating Steno attenuata Gray.
Baker and Stephenson (1972) subsequently referred the New Zealand specimen to S. dubia (G. Cuvier, 1812).

In recent years, several authors have reported on spotted porpoise from Japanese waters, each referring
the animal to a different species. Ogawa (1936) described a specimen from Nagasaki and referred it to
Prodelphinus froenatus (F. Cuvier). The photograph
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shows an animal with a distinct band from flipper to gape and a cape pattern similar to that of the eastern Pacific
animals. Spots are not evident in a photostat of the published photograph. Mizue and Yoshida (1962) described
three specimens, called madara iruka, from Goto Island, Nagasaki Prefecture, and stated they were the same
as Ogawa’s specimen but probably not “Prodelphiuus froeuatus [sic].” Again, the color pattern as shown in
the photographs differs from that of the eastern Pacific animals only in intensity of spotting. Nishiwaki,
Nakajima, and Kamiya (1965) very thoroughly documented a school of about 50 spotted porpoise captured
by “oikomi drive” at Arari. They felt that they, “although most resembling Stenella attenuata” belonged to
an “independent species.” In the title of the paper, and in Nishiwaki (1966), the animals were referred to S.
attenuata. The excellent photographs of these specimens show an animal with color pattern nearly identical to
that of far offshore eastern Pacific animals (compare with figure. 5), again differing only slightly in density and
size of spots. In his 1965 book (with Yabuuchi) and 1972 review, Nishiwaki recognized both S. attenuata and
S. frontalis (Ogawa’s and Mizue and Yoshida’s specimens) from Japan.

Dawbin (1966) reported spotted porpoise from the Solomon Islands and referred them to the “frontalis-
attenuata group.” Best (1969) reported on a specimen from off Durban, South Africa, in the Indian Ocean. He
referred it to S. attenuata.

Prior to studies begun in 1968 by the United States government on the tuna-porpoise association, knowledge
of the distribution of spotted porpoises in the eastern Pacific was very scanty. The supposedly endemic spotted
Prodelphinus (= Stenella) graffimani Lonnberg, 1934, had been described from off Acapulco. Van Gelder
(1960) reported on single skulls from the Tres Marias Islands and from “8 miles southwest of Maldonado
Point, Oaxaca,” Mexico. Hershkovitz (1966) listed the range of S. graffinani as “eastern Pacific, from Acapulco,
Guerrero, Mexico, south, following the coast to Panama and Isla Gorgona off the western coast of Colombia”
(localities listed in addition to the type locality are of specimens in the U.S. National Museum). Nishiwaki
(1967) published a chart showing S. graffimani having an offshore distribution extending from approximately
28°N latitude to the equator and west to approximately 150°W longitude. This chart was based in part on sight
observations by crews of Japanese longline fishing vessels (personal communication from M. Nishiwaki).

In the Indian and Pacific Oceans, then, are populations of spotted porpoise off South Africa, in the
Seychelles, probably near Sri Lanka, in Malaysian waters, in the Solomons, in Japanese waters, in the South
Pacific, in Hawaiian waters, and in the eastern tropical Pacific. All are very similar to each other and to Atlantic
specimens in cranial features, all having a flipper-to-gape stripe (like one of the two apparent species in the
Atlantic), and differing between each other mainly in intensity of spotting. Most workers have followed True’s
(1894 and 1906) lead and referred the central and western Pacific animals to S. attenuata. Hershkovitz (1966)
referred them to S. dubia, with S. attenuata in synonymy. Rice and Scheffer (1968) placed all spotted porpoise
everywhere in S. dubia. This move was ill advised, because, as discussed above, there would appear to be at
least two species in the Atlantic.
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VARIATION

Coloration

Very few accurate descriptions or photographs of color pattern exist for any cetacean, including the species of
Stenella. Two photographs of spotted porpoise from the eastern tropical Pacific were published before 1968. A
photograph included in Lonnberg’s (1934) description of Prodelphinus graffmani showed the skin of the type
specimen, mounted after preservation by salting. A photograph in Walker (1964) under Stenella graffimani is of
a dead specimen from an unspecified location in the eastern Pacific. In both specimens, postmortem darkening
has obviously progressed to the point of obliteration of most of the color pattern.

My direct knowledge of coloration of the spotted porpoises in the eastern Pacific is limited the form involved
in the tuna fishery. I have previously documented and discussed variation owing to development, individual
variation, and differences among schools (Perrin, 1970a).

Sexual Dimorphism

Spotted porpoise of the eastern Pacific are not sexually dimorphic in coloration. In describing the color
pattern of Stenella attenuata, a nominal form very similar in coloration to spotted porpoise in the eastern
Pacific (Perrin, 1970a), Nishiwaki (1972) stated that in females “the skin around the mamilla is slightly lighter
in color” than in males. In an effort to ascertain whether such a dimorphism exists in spotted porpoise from the
eastern Pacific, I examined photographs of 20 specimens (10 males and 10 females), five harpooned inshore
and 15 from the tuna fishery. Of these, five females and two males had noticeable mottling or lightening of the
skin in the genital region. Nishiwaki did not state his sample size, but there seems to be no consistent difference
between males and females in this feature in the eastern Pacific. Nor does inspection of photographs reveal
dimorphism in any other element of the color pattern.

Geographical Variation

Dorsal spotting varies widely among adult individuals (Perrin, 1970a) and diminishes as one moves
westward within the eastern Pacific This continuum can be broken up into arbitrary increments, as follows:

1. Heavy spotting — Spots so large and numerous as to give mottled or nearly white appearance in
dorsal view. Extensive merging of spots over eye and on posterior half of peduncle, with some
merging overall.

2. Medium spotting — Spots numerous and obvious. Some spots merge above the eye and on dorsal
side of posterior half of peduncle.

3. Sparse spotting — Spots so small and so few as to make spotting almost obscure. All spots discrete.
I rated 107 specimens by these criteria (table 3). Ten were animals observed or harpooned within a few miles

of the coast of southern Mexico, of which I examined only photographs. The remaining 97 were from the tuna
fishery, and I examined them fresh at sea
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or in a frozen state ashore. Ninety were taken from 50 to 500 miles offshore, and seven are from farther offshore,
to 133°W longitude (generally outside a line joining the Revilla Gigedo Islands, Clipperton Island, and Cocos
Island.

Table 3. Intensity of spotting in three geographical series of spotted porpoise

Dorsal Spotting
Area Sample Heavy Medium Sparse
Coastal 10 6(60%) 3(30%) 1(10%)
Offshore 90 61(68%) 61(68%) 13(14%)
Far offshore 7 0 4(57%) 3(43%)

Spotting tends to be heaviest in the easternmost, coastal animals (Perrin, 1970a) and sparsest in the
westernmost, most offshore animals (fig. 5). Compared to the coastal animals, the offshore animals also
are lighter and more mottled in the ventral area below the cape, yielding a sharp contrast with the cape.

The coloration of the Hawaiian form continues the east-west trend. The best published photograph of a
Hawaiian spotted porpoise, or “Keiko,” is in a National Geographic article by Conly and Nebbia (1966:414).
Comparison of this photograph with that of an animal (fig. 5) from the westernmost part of the offshore range
of the spotted porpoise in the eastern Pacific demonstrates the essential identity of the two forms. The pattern
on the head is not apparent in young animals (fig. 6 and photograph on p. 40 of Stenuit, 1968; compare with
photographs in Perrin, 1970a). The differences in coloration among the spotted porpoises from Hawaii and the
offshore and inshore eastern Pacific are of degree, not of kind (fig. 7). Contrast between cape and lateral field
is greatest in the Hawaiian animals and least in some of the animals from the far eastern Pacific. Spotting is
most intense in the far eastern Pacific and least in Hawaii. Discrete ventral dark spots are present temporarily
on the snout and between the gape and flippers during development (fig. 6, and drawing and description of
animal in True, 1906); but ventral mottling in adults owing to convergence of the spots, while present, is in