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Species re-identification based on photographs of Ocean
sunfishes (Family Molidae) from Philippine waters, including
reconfirmation of Mola alexandrini
Etsuro Sawai
Abstract
Detailed biological information (e.g. distribution, size, sex) on ocean sunfishes/molids (Molidae) in Philippine waters is
lacking. Four species of ocean sunfishes from Philippine waters are known to date: Mola mola (Linnaeus, 1758), Mola
alexandrini (Ranzani, 1839), Masturus lanceolatus (Liénard, 1840), and Ranzania laevis (Pennant, 1776). However, in
recent years, the taxonomy of Molidae (especially the genus Mola) has progressed at the global level, and it becomes
necessary to review species that occur in Philippine waters. In this study, photographs of Molidae from Philippine waters
were collected and morphological research involving museum specimens was conducted. The results of species reidentification based on the photographs of 12 specimens of Molidae obtained in this study were as follows: a specimen of
M. alexandrini, five specimens of M. mola, and six specimens of Ma. lanceolatus. Although a specimen identified as M.
alexandrini in a previous study was here re-identified as M. mola, the occurrence of M. alexandrini in Philippine waters
was nevertheless confirmed in this study on the basis of another specimen. Mola alexandrini and Ma. lanceolatus were
confused with M. mola locally, suggesting the importance of preserving real specimens, photographs and genetic samples.
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Introduction
Ocean sunfishes or molids (Molidae; Tetraodontiformes)
are large fishes distributed in temperate and tropical waters
around the world (e.g. Fraser-Brunner 1951; Martin & Drewry
1978; Sawai 2017). The main morphological character of this
family is the lack of a caudal fin and instead has a broad rudderlike lobe (called clavus, e.g. Fraser-Brunner 1951; Martin &
Drewry 1978; Sawai 2017). This family is currently recognized
to include five valid species: Mola mola (Linnaeus, 1758), M.
alexandrini (Ranzani, 1839), M. tecta Nyegaard, Sawai,
Gemmell, Gillum, Loneragan, Yamanoue and Stewart, 2017,
Masturus lanceolatus (Liénard, 1840) and Ranzania laevis
(Pennant, 1776) (Nyegaard et al. 2018b; Sawai et al. 2018).
Currently, knowledge of Molidae in the Philippines mainly
consists of brief reports of occurrence records (Herre 1924,
1953; Villoso 2000; Bagarinao 2005, 2015; Liu et al. 2016a,
2016b; Leis et al. 2017; Froese & Pauly 2019), and previous
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reports did not provide adequate information (e.g. date, location,
collection method, total length, sex). Of the five molid species,
three species (M. mola, Ma. lanceolatus, R. laevis) are generally
known to occur in Philippine waters (Herre 1924, 1953;
Bagarinao 2015; Liu et al. 2016a, 2016b; Leis et al. 2017;
Froese & Pauly 2019). On the other hand, at least one specimen
of M. alexandrini in the Philippines has been recorded
(Bagarinao 2005; Calubiran 2005), but has been overlooked in
recent reviews of this species (Sawai et al. 2018) and in the
Philippine fish list (Froese & Pauly 2019). Recent progress of
taxonomic studies on the genus Mola has revealed that M.
alexandrini and M. tecta are sometimes confused with other
species and misidentified as M. mola (Nyegaard et al. 2018a,
2018b; Sawai et al. 2018). Additionally, Ma. lanceolatus is also
sometimes misidentified as M. mola (e.g. Nyegaard et al. 2018a;
Sawai et al. 2019a). The taxonomic confusion of Molidae may
also extend into Philippine waters. This study was conducted to
re-examine which species of Molidae occur in Philippine waters.
Materials and Methods
In this study, during 2012 and 2013, fisheries personnel
(around 30 people) at three research facilities [Southeast Asian
Fisheries Development Center (SEAFDEC), University of the
Philippines Visayas-Museum of Natural Sciences (UPV-MNS),
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Marine Research Station of the University of San Carlos] were
interviewed, including persons listed in the acknowledgements,
about information (date, location, collection method, total
length, sex) on Molidae in Philippine waters. Members of the
Molidae become large and are often difficult to preserve as
voucher specimens. Therefore, this study only dealt with the
specimens which were photographed. Of the 12 specimens for
which photographs were available, six specimens (specimen
codes SEAFDECPhi-1, SEAFDECPhi-2, SEAFDECPhi-3,
UPVPhi-1, UPVPhi-2 and UPVPhi-3) were directly examined
morphologically at the SEAFDEC and the UPV-MNS. The total
length (TL) of these specimens was measured when fresh (the
TLs of SEAFDECPhi-2, SEAFDECPhi-3 and SibPhi-1 are
approximate numbers). The molid species identification
followed previous studies (see Fraser-Brunner 1951; Martin &
Drewry 1978; Nyegaard et al. 2018b; Sawai et al. 2018).
Results
Detailed information on 12 specimen photographs of
Molidae collected in this study was summarized in Table 1.
Although some of the specimens on the photographs were
difficult to identify objectively due to low resolution or poor
angles, the species identification of each specimens based on
photographs is described below (including the short discussion).
Specimen code IloPhi-1 (Fig. 1) was first identified as M.
mola. Although the poor quality (suboptimal angle) of the
photograph made it difficult to identify species, IloPhi-1 was reidentified as M. alexandrini based on the combination of the
following points. First, this specimen appears to have a chin
bump (Fig. 1 red arrow) even though the image is somewhat
distorted by the slight blurring optical properties of the water.
Second, the clavus margin is overall smooth and round.
Although IloPhi-1 has two dents on the clavus margin (Fig. 1
white arrows), usually associated with M. mola, some M.
alexandrini individuals have been reported to have similar dents
in parts of the clavus, as intraspecific morphological variation
(e.g. Sawai et al. 2019b). On the other hand, the clavus margin
of M. mola is wavy in its entirety, and the clavus margin of M.
tecta has only one dent in the center (Nyegaard et al. 2018b;
Sawai et al. 2018). Therefore, M. tecta differs from IloPhi-1.
Third, although not shown clearly in previous studies, the
smooth clavus band of M. alexandrini and M. mola are wider
than that of M. tecta (Nyegaard et al. 2018b; Sawai et al. 2018),
and the smooth clavus band (Fig. 1 blue arrow) of IloPhi-1 also
appears to be wider than that of M. tecta of similar body size
(Nyegaard et al. 2018b).
Specimen code IloPhi-2 (Fig. 2) was identified as M. mola
based on the following points although the inferior quality of
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Figure 1. Specimen code IloPhi-1 (Mola alexandrini). White arrows
indicate the dents on the clavus margin. Red arrow indicates a chin
bump. Blue arrow indicates a smooth clavus band. Photograph provided
by Teodora U. Bagarinao. See Table 1 for detailed information.

the photograph presented some uncertainties in species
identification. There are some unclear parts in the photograph
due to the refraction of the water, but the clavus margin of
IloPhi-2 has the typical M. mola mountain-shaped wavy pattern
throughout (Fig. 2 arrows). In particular, the dents in the central
part of clavus of M. mola are deep (Fig. 2 open arrows; Sawai et
al. 2018).
Specimen code MacPhi-1 (Fig. 3) was identified as M. mola
based on the following points: 1) presence of lateral ridges
above and below the eyes (Fig. 3 arrows), and 2) no head bump
and chin bump despite being a large specimen of over 2 m TL.
Specimen code ManPhi-1 (Fig. 4) was first identified as M.
mola. However, ManPhi-1 was re-identified as Ma. lanceolatus
in this study based on the following points (Fig. 4 arrows): 1)
lower jaw is protruding anteriorly more than the upper jaw, and
2) the central clavus protrudes posteriorly.
Specimen code PobPhi-1 (Fig. 5) was first identified as M.
mola. However, PobPhi-1 was re-identified as Ma. lanceolatus
based on the following points: 1) lower jaw is protruding
anteriorly more than the upper jaw (Fig. 5 arrow), and 2) the
central clavus protrudes posteriorly [based on a photograph in
Vestil & Lim (2013)].
Specimen code SEAFDECPhi-1 (Fig. 6) was first identified
as M. mola and then re-identified as M. alexandrini [as M.
ramsayi (Bagarinao 2005; Calubiran 2005)]. However,
SEAFDECPhi-1 was re-identified in this study as M. mola based
on the following points. First, the clavus margin was wavy
throughout (Fig. 6A arrows). Second, no head bump and chin
bump despite being a large specimen exceeding 2 m TL (Figs.
6A–B). Third, the total body depth (TBD) of SEAFDECPhi-1
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Figure 2. Specimen code IloPhi-2 (Mola mola). (A) Whole body (when fresh). (B) Illustration of the clavus margin (including part of the posterior
portion of the dorsal and anal fins). All arrows indicate the dents (wavy) on the clavus margin (open arrows indicate the deep dents between the
mountain-shaped wavy patterns). Photograph provided by Teodora U. Bagarinao. See Table 1 for detailed information.

Figure 3. Specimen code MacPhi-1 (Mola mola). Arrows indicate the
lateral ridges above and below eyes. Photograph provided by Senona A.
Cesar. See Table 1 for detailed information.

measured when fresh was 2.7 m (Bagarinao 2005), and the
TBD/TL ratio (122.7 %) of SEAFDECPhi-1 was within the
range of M. mola (see Sawai et al. 2018). Supplementally, the
shape of body scales of SEAFDECPhi-1 was conical, and even
though the shape of the tip was unknown due to the chemical
coating (personal observation), the body scales were
inconsistent with M. alexandrini. This specimen is deposited at
the SEAFDEC as a mounted skin (Fig. 6C).
Specimen code SEAFDECPhi-2 (Fig. 7) was identified as
M. mola based on the following points although this specimen
has lost the original shape of the clavus due to the stranding
(Figs. 7A–B): 1) the shape of body scales was conical with
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Figure 4. Specimen code ManPhi-1 (Masturus lanceolatus). Arrows
indicate taxonomic key characters (the protruding lower jaw, the
protruding central clavus). Photograph provided by the Marine Research
Station of the University of San Carlos. See Table 1 for detailed
information.

branching tips (Fig. 7C). This specimen is deposited at the
SEAFDEC as a mounted skin (Fig. 7D).
Specimen code SEAFDECPhi-3 (Fig. 8) was identified as
M. mola based on the following points: 1) although the wavy
shape of the clavus was not well developed, the size of the
clavus ossicles was narrower than the spaces between them (Fig.
8A arrows), and 2) no head bump despite being a large
specimen exceeding 2 m TL (Figs. 8B–C). Supplementally, the
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Figure 5. Specimen code PobPhi-1 (Masturus lanceolatus). Arrow
indicates a taxonomic key character (the protruding lower jaw).
Photograph provided by Jennife P. Cabarubias. See Table 1 for detailed
information.

shape of body scales of SEAFDECPhi-3 was conical with
branching tips (personal observation). SEAFDECPhi-3 differs
from M. tecta in having several smooth band back-folds on the
clavus (Fig. 8A) (vs. only one in M. tecta). M. mola with the
smooth band back-fold on the clavus has been occasionally
confirmed (Sawai et al. 2018). This specimen is deposited at the
SEAFDEC fixed in formalin (Fig. 8C).
Specimen code SibPhi-1 (Fig. 9) was first identified as M.
mola. However, SibPhi-1 was re-identified as Ma. lanceolatus
on the basis of the posteriorly protruded central clavus (Fig. 9
arrow).
Specimen code UPVPhi-1 (Fig. 10) was identified as Ma.
lanceolatus by having the posteriorly protruded central clavus
(Fig. 10 arrow). This specimen is deposited at the UPV-MNS as
a mounted skin (Fig. 10).
Specimen code UPVPhi-2 (Fig. 11) was identified as Ma.
lanceolatus by having the posteriorly protruded central clavus
(Fig. 11 arrow). This specimen is deposited at the UPV-MNS as
a mounted skin (Fig. 11).
Specimen code UPVPhi-3 (Fig. 12) was identified as Ma.
lanceolatus by having the posteriorly protruded central clavus
(Fig. 12 arrow). This specimen is deposited at the UPV-MNS as
a mounted skin (Fig. 12).
Discussion
Some of the photographs reviewed in this study were not
taken for academic use and made identification difficult due to
their low resolution or poor angle (especially IloPhi-1, IloPhi-2,
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MacPhi-1, SEAFDECPhi-1, SEAFDECPhi-3). It is especially
important to observe carefully, as species of the genus Mola can
appear to belong to other genera if the quality and angle of the
photograph are poor. If any misidentification is found in the
results of this study, it is hoped that it will be corrected and reidentified in future studies.
As a result of re-identifying 12 specimen photographs (Figs.
1–12) of Molidae collected from Philippine waters in this study,
the following were revealed: one M. alexandrini specimen, five
M. mola specimens, and six Ma. lanceolatus specimens (Table
1). The Ma. lanceolatus specimens and the single M.
alexandrini specimen were confused with M. mola in Philippine
waters. This is likely due to the poor field recognition of molid
species (especially Ma. lanceolatus) other than M. mola among
the people in the Philippines. Although Bagarinao’s (2005)
specimen previously reported as M. alexandrini from Philippine
waters was a misidentification of M. mola, the occurrence of M.
alexandrini in Philippine waters was established in this study.
Mola alexandrini has been confused with M. mola and M. tecta
until now, but it has been recorded most extensively among
Mola species. The occurrence of M. alexandrini in Philippine
waters is not surprising as it has already been recorded in
Indonesia and Taiwan (Sawai et al. 2018). For example, on the
Internet, an individual with a head bump and a chin bump that
was clearly identified as M. alexandrini was confirmed: this
specimen was stranded in Pamingitan, Bolong, Zamboanga,
Philippines (around 7°04'N, 122°13'E) in February 2007
(Varandani
2017;
http:/
mobilephotojourn.blogspot.com/2007/02/big-fish.html).
This
species is expected to be found in a wide area of Philippine
waters in the future. Ranzania laevis, listed as occurring in
Philippine waters (Herre 1953; Liu et al. 2016b; Froese & Pauly
2019) was not encountered in this study. However, at least, R.
laevis (as R. truncata or R. makua) in Philippine waters has been
recorded from Cagayan (Mindanao), Manila Bay (Luzon),
Balayan Bay (Luzon), near New Washington (Panay),
Catbalogan (Samar) and Sibuyan Island (Herre 1924, 1953).
Mola tecta may be found in Philippine waters in the future, but
has not been documented so far.
Due to the small number of specimen data, tempo-spatial
patterns (season and location) in Philippine waters of each of the
three molid species are unclear (Table 1). The body size of the
three molid species confirmed in this study was all over 1 m TL
(including the estimated values) (Table 1). People of the
Philippines generally do not consume ocean sunfishes, nor is
there any known commercial fishery that targets them primarily
(L.M. Liao, pers. comm.). Therefore, one way to get specimens
of Molidae in the Philippines for scientific study is by means of
accidental bycatch or stranding (Table 1). The reason for the
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Figure 6. Specimen code SEAFDECPhi-1 (Mola mola). (A) Whole body (formalin fixed). (B) Anterior part of body (formalin fixed). (C) Mounted
skin. Arrows indicate the dents (wavy) on the clavus margin. Photographs (A–B) provided by SEAFDEC. See Table 1 for detailed information.
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7 May 2013

2007

2010 (probably)

12 Jun 2013

IloPhi-2

MacPhi-1

ManPhi-1

PobPhi-1
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25 Mar 2007

5 Aug 2008

UPVPhi-1

UPVPhi-2

Captured by fishermen**
Captured by fishermen**

Off Bongol San Vicente, Guimbal, Iloilo,
Philippines (10°39'N, 122°18–19'E)
Off Anhawan Beach Resort and Spa, Oton,
Iloilo, Philippines (10°41'N, 122°28'E)
Macrohon, Southern Leyte, Philippines (10°
1–6'N, 124°53'–125°00'E)
Mandaue, Cebu, Philippines (10°19–20'N,
123°57–58'E)
Poblacion, Talisay, Cebu, Philippines (10°
14'N, 123°50–51'E）
Parola pier, Iloilo, Philippines (10°
41'32.2"N, 122°35'02.3"E)
Namocon, Tigbauan, Iloilo, Philippines (10°
40'N, 122°23–24'E)
Cabanbanan, Iloilo, Philippines (10°40'N,
122°25–26'E)
Sibulan, Negros Oriental, Philippines (9°20
–22'N, 123°15–18'E)
Banuyao, Miagao, Iloilo, Philippines（10°
39'N, 122°15'E)
Mambatad, Miagao, Iloilo, Philippines
（10°38'N, 122°12–13'E)
176

Gill net (probably)***

ND

ND

ND

ND

F

ND

ND

F

ND

ND

ND

ND

Sex

***I heard from an informant that the fish was caught by a fishing method called "Pukot/Palutaw/Pamunit" in the Filipino language.

UPVPhi-3

ND

127

ca. 140

ca. 200

ca. 200

220

179

ND

240

206

220

Total
length
(cm)*

Gill net

Stranding

Stranding

Stranding

Stranding

Stranding

Stranding

Fish corral

Collection method

Location

ND (at least before
ND (Philippine waters?)
ND
2012)
ND, No data; F, female.
*Measured when fresh.
**These fish were found near shore alive, and were towed to the beach by fishermen.

22 Oct 2013

SibPhi-1

13 Nov 2011

8 Jun 2011

23 Nov 2005

13 Feb 2013

IloPhi-1

SEAFDECP
hi-1
SEAFDECP
hi-2
SEAFDECP
hi-3

Date

Specimen
code

Table 1. Detail information of molid specimens examined in this study.

Masturus lanceolatus

Masturus lanceolatus

Masturus lanceolatus

Masturus lanceolatus

Mola mola

Mola mola

Mola mola

Masturus lanceolatus

Masturus lanceolatus

Mola mola

Mola mola

Mola alexandrini

Species
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Figure 7. Specimen code SEAFDECPhi-2 (Mola mola). (A) Anterior part of body (when stranding). (B) Posterior part of body (when stranding).
(C) Closeup of skin (mounted skin). (D) Whole body (mounted skin). Photographs (A–B) provided by SEAFDEC. See Table 1 for detailed
information.
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Figure 8. Specimen code SEAFDECPhi-3 (Mola mola). (A) Posterior part of body (when stranding). (B) Dorsal part of body (when stranding). (C)
Anterior part of body (formalin fixed). Photographs (A–B) provided by SEAFDEC. Arrows indicate the clavus ossicles. See Table 1 for detailed
information.
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Figure 9. Specimen code SibPhi-1 (Masturus lanceolatus). Arrow
indicates a taxonomic key character (the protruding central clavus).
Photograph provided by Janet S. Estacion. See Table 1 for detailed
information.

Figure 11. Specimen code UPVPhi-2 (Masturus lanceolatus). Arrow
indicates a taxonomic key character (the protruding central clavus). See
Table 1 for detailed information.

© Association of Systematic Biologists of the Philippines

Figure 10. Specimen code UPVPhi-1 (Masturus lanceolatus). Arrow
indicates a taxonomic key character (the protruding central clavus). See
Table 1 for detailed information.

Figure 12. Specimen code UPVPhi-3 (Masturus lanceolatus). Arrow
indicates a taxonomic key character (the protruding central clavus). See
Table 1 for detailed information.
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paucity of data on the Molidae in Philippine waters is that the
availability of specimens is highly dependent on chance events.
Considering the difficulty of collecting molid specimens in
the Philippines, samples are valuable and their preservation is
important. The specimens of the mounted skin investigated in
this study were greatly deformed as a result of the taxidermic
process and the reproducibility was not very high (Figs. 6C, 7D,
10–12). Obviously, fresh specimens include much better
morphological information necessary for species identification.
In particular, the body scales of the genus Mola can be used as
an important taxonomic character (Fig. 7C; Sawai et al. 2018).
In order to understand the occurrence status of Molidae in
Philippine waters in more detail, it is desirable to study fresh
specimens, specimen photographs (taken from various angles)
and genetic samples as much as possible in the future.
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