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Invasion of the Indo-Pacific blenny Omobranchus punctatus (Perciformes:
Blenniidae) on the Atlantic Coast of Central and South America

Oscar Lasso-Alcald’, Jorge L. S. Nunes®, Carlos Lasso®, Juan Posada®,
Ross Robertson’, Nivaldo M. Piorski®. James Van Tassell”. Tommaso Giarrizzo®
and Guilherme Gondolo®

We exammed 308 specimens of the Indo-Pacific blenniid Omobranchus punctarus deposited in four musewm collections, and
analyzed dats on their collection locations to assess its invasion on the Atlansc coast of Cenrral and South America. This
species occurs in shoreline esmarnine snd marine habitats in the Indo-West Pacific. Previous sampling and recent records in
the Tropical West Atlantic from 1930 to 2004 produced 20 records for: Panama. Colombia, Venezuels, Trinidsd and Brazil In
this work, we provide data on 17 new recards for the Gulfs of Venezuela and Pariz in Venezuela, as well as four records for
Maranh3o and Pars states in NE Brazil The temporal pattern of collections (1930 - 2009) and the proximmity of most localities 1o
ports and zonas of ship maffic indicate that O. punctatus was initizlly introduced to the Atlantic by ships travelling from India
to Trinidad. Within Brazil the introduction is linked to shipping connected to petroleum platforms. In Mzranhio and Para the
mtroduction may have occurred as a result of fish sheltering mn fouling on hulls of ships moving berween ports around the
mouth of the Amazon River. Alternatively, the spread of this species along of the American coast may reflect the expansion of
the range of 0. puntactus through larval dispersal in northward flowing currents. We recommend monitoring of this introduced
species, and studies of its ecolozy in West Atlantic areas.

Nos examinamos 308 espécimes do blenideo Omobranchus punctatus, de origem Indo-Pacifica, depositados em colegdes de
quatro museus. Os dados de distribuicio foram analisados com o objetivo de svaliar a mvasio das dzuas costeiras do Oceano
Atlantico nas Ameérices do Sul e Centzl, Em sua area de dismibuicdo originzl, O. punctanus ocorre em nmbientes marinhos &
esmarinos. Amostragens datndas de 1930 & de 2004 produziram 20 registros da espécie no Atifntico Oeste tropical, incluindo
amostras do Panama Colombiz, Venezuela, Triridade e Brasil. Neste rabalho nds aprasentamos 17 novos registros em areas
da Venezuela e nordeste do Brasil O padriio temuporal dos dados (1930-2009) 2 a proximidade da maioria das dreas de amostragem
a regies pormuarias indicam que a espécie foi inicialmente introduzida no Atlintico pela aguz de lastro de navios navegando
nz rota Indis-Trinidade. No Brasil, a introdugao parece estar associada 20 movimento de navios em torno dss plataformas de
petroleo. No Maranhso e no Para, a introdugio estd associads 30 movimento de navios entre o3 portos proximos a foz do ro
Amazonas. Altsmstvamente, & expansio de crea desta espacie ao longo da costa da América pode ter acontecido straves de
disperséo larval, acompanhando as correntes em diregdo a0 norte. Nos recomendamos 0 monitoramento desta espécie, bem
como o desenvolvimento de estados sobre sus ecologia em ambientes do Atlintico ocidental agora ocupados por ela
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Introduction

Biological mvasions are closely relared to the history of
humsnity (Cavalcante & Mujor, 2006) and are among the
main agents of environmental changes in the world
(Occhipinti-Ambrogi, 2007). There is a relationship between
environments altered by mankind and the existance of
invasive species (Sax & Brown. 2000). Amongz marine
environments, estuaries are among the acosystems most
altered by anthropogenic actions and are the sites of the
greatest number of records of invasions (Moyle et al, 1999).

Wonham ¢ al. (2000) proposed that the invasion of a
new environment by an exotic species inclndes thres phases:
dispersion, introduction and settlement These phases, along
with the survival capacity of the species to its new
environment influence its success as an invader. According
to these authors, Blenniids, Gobiids, and Pleuronacrids
dominate the records of introductions to exotic locations
via ballast water because such water provides conditions
resembling normal habitats used by them.

The blennies(Blenniidae), comprised about 360 species
in 56 genera, are cosmopolitan in tropical and subtropical
manne habitats (Nelson. 2006). The namral geozmphic range
of Omobranchus punctatus (Valenciennes, 1836) spans from
the northern Indizn Ocean to the Westem Pacific Ocean. In
the 1960s, records of specimens collected in the Atlantic
bezan to be reported, and currently the species is known
from the Caribbezn and esstern Africa (Cervizon, 1966;
Springer & Gomon, 1975; Cervigon, 1994), Suez Canal and
Mediterranean Sea (Bath. 1980; Golani, 2004) and Brazil
(Gerhardinger er al., 2006). Omobranchus punctams is
regarded as an exotic species introduced in the Atlantic.

This work was aimed to elucidate the historical
information on records of O. punctatus on the Cenwmal and
South Western Atlantic coast, adding new mformation in
order to understand the process of invasion by this species
in the region.

Material and Methods

Two approaches were selected in order to determine the
invasion of 0. puncratus: (1) field work collections and (2)
Museum snalyses. For (1) various samplinzs were done
using different fishing methods, such as hand nets and. in
some cases, fish poison (Rotenone and Mentol). For (2) an
exhaustive bibliographic survey was conducted slong, with
recisions of fish collections of the followinz Venezuelan
museums such as; Museo de Historia Natural La Salle,
Caracas (MENLS); Musec Oceanoldgico Hermano Benizno
Roman, Isls de Margarita, Nuevs Esparta State (MOBR-
EDIMAR). and Museo de Ciencias Namrales de Guanare,
Guanare, Portuguesz State (MCNG). In addinon, the
following fish collections were reviewed in Brazil:
Deparmento de Oceanografis # Limnologia, Universidade
Federal de Maranhio, Maranh3o (CPDOL-UFMA); Grupo
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de Ecologia Aquatica, Para (GEA/UFPA), and Musen
Nacional, Rio de Janeiro (MNRJ). The following collections
of fishes from the United States were consulted via internet:
Aczdemy of Natural Sciences of Philadelphia, Philadaiphis.
(ANSP); National Museum of Namral History, Smithsenian
Institution, Washington (USNM); Natural History Museum
of Florids, Gainesville, Florida (UF); Oceanography Instimure
Scripps, La Jolla, California (SIO); Laboratory of Coastal
Investigations of the Gulf Ocean Springs, Mississippl
(GCRL); American Museum of Natwural History, New York
(AMNH), and Natural History Museum, Londen (BMNH).
The other instimitional abbrevistions mentioned in this essay
follow Leviton et al. (1985), except MHENLS, MOBR-
EDIMAR EBRG, CPDOL-UFMA and Laborstorio de Biologia
Pesqueirs, Universidade Federal do Para (LBP-UFPA). Other
acronyms mentioned in this paper correspond to the ones
from Institute of Invesrigations and Natural Museum
Senckenberg (SMF), Frankfurt, Germany and from Hebraic
Umniversity of Jerusalem (HUT), Jerusalem, Israsl

Results and Discussion

A description of Omobranchus genus can be found at
Williams (2002). Omobranchus puncrarus (Fig. 1) is
characterized by having a very elongate rounded head
lacking a longitudinal crast on its top: almost slways 3 (2-4)
pores between the eves; lateral line with 2-8 double-pored
mbes; the gill opening is resmcted to above the level of the
pectoral fin; dorsal fin XIT (XI-XTII), 19-24; anal fin IT, 20-26,
1 or both spines imbedded, not visible externally; tail fin
with 13 (11-14) segmented rays, none filamentous; 2 pale-
edzed dark bar across the nape, a little before the origin of
the dorsal fin, abour 11 dark saddles across the top of the
back: 3 dark bars on the lower part of the head and another
on the pectoral fin base; and 4-5 slender dark stripes along
the upper side of the front half of the body.

The namral range of O. punctanis includes the northern
to India, Japan, the northern Australian coast and the Fiji
Islands (Springer & Gomon, 1975).

In the Caribbesn, the first records of O. punctatus was in
1930, when Fowler (1931) described a new species of blenny.
Poroaiticus sewalli, with specimens captured on the westem
coast of Trinidad (Brizhton beach, Gulf of Paria) (Table 1).
In 1975, this species was recognized as a synonym of 0.
punctarus (Springar & Gomon, 1975). In 1961, Cervigon
(1966) recorded O. punctatus (as O. daszon), at the Guina
on the Venezuelan coast of the same Gulf. After Fowler’s
initisl record (1931), more specimens were collected from
Trimdad in 1933, and berween 1960 and 1968 (Table 1) for
both the Atiantic and Paria coasts of that Island, and the
western coast of the Gulf of Paria (Figs. 23 and b).

In Central America, this species has been recorded from
Panama, with records of collections between 1967 and 1974
(Fiz. 2a, Table 1). All records of the species in Panama come



0. Lasso-Alcaia etal

Fig. 1. Omobranchus punctatus in natural habitat (tide pools)
in Brazil. Photos by J. Nunes.

from the Caribbean entrance of the Panama Chanel. Fish
collections made between 1935 and 1937 at the Pacific side
of the Chanel (Miraflores locks) by Hildebrand (1939) yielded
no specimens of O. punctatus. Also, the species was not
recorded in these areas by McCosker & Dawson (1975). To
date, there is no evidence of its occurrence on the Pacific
coast of Panama. The Chanel first began operation in 1914.
The first record of O. punctatus in Trinidad dates from the
1930s5.The first records of O. punctatus in Panama, at the
Caribbean entrance to the canal, are from 1967, much later
than the first record from Trinidad (1930) (Table 1). Springer
& Gomon (1975) and Carlton (1985) suggested thatit is likely
that specimens of muzzled blenny from Panama originate
via shipping movements from the population ar Trinidad.
This hypothesis was supported by strong similarities in the
morphology of specimens collected from those two
countries.

The Caribbean coast of Colombia has been intensively
sampled over the past 30 years, and as a consequence its
shore-fish fauna is well known Intensive sampling by Garzon-
Ferreira (1989) on the Colombian coast revealed no specimens
of 0. punctanus. To date, the only record of this species (Table
1) on that coast of Colombia is a single specimen from Portete
Bay, on Guajira Peninsula, in the eastern end Colombia, just
west of the Gulf of Venezuela (Fig. 2¢).

There are various records of 0. puncrarus collected in
the Gulf of Venezuela, adjacent to the east of Guajira
Peninsula (Fig. 2¢. Table 1). These include the Guif itself,
and seversl sites in the channel connecting lago de
Maracaibo to the Gulf of Venezuela. Such specimens were
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captured between 1978 and 2007 and represent new records
from this study. The first record of 0. punctarnus from eastern
Venezuela was taken by Cervigon (1966) from the Gulf of
Paria in 1961 (Table 1). Subsequently, Lasso er al. (2004)
collected specimens from a rocky beach of the Orinoco Delta
river, in 2002 (Table 1). Other new records from Venezuela are
five lots (36 specimens) collected at that same site and a
nearby sandy beach in 2004 and 2006 (Table 1). An additional
specimen was found in the mouth of Catio Macareo (68 km
east of the previous location) in 2008 (Table 1), together
with 14 specimens from four locations from the eastern end
of South coast of the Paria Peninsula. (Fig. 2a; Table 1). One
of us (RR), while snorkeling at one of the latter sites, saw
dozens of 0. punctarus darting around a rocky point within
1 m of the surface of the water. Most recently (April 2009), 2
specimen was captured inside the shell of a dead bamacle
attached to the hull of the ship Boca Grande, 7 km north of
the ountfall from Catio Macareo.

The rwo regions of Venezuela where the populations of
O. punctatus evidently are established. the (westem) Gulf of
Venezuela and the (eastern) Gulf of Pana include the most
extensive and important estuary areas of the northem coast
of South America. Extensive sampling using small rotenone
stations of shallow estuarine and marnine habitats between
Parna Peninsulz and the Gulf of Venezuela by JP, JVT and
DRR, berween 2005 and 2008 failed to record any specimens
of Q. punctarus. The entrance of lago de Maracaibo and the
Guif of Paria were the only two locations in which O. punctatus
was collected.

In Brazil, the records of 0. punctatus date from 2002 and
2008 (Figs. 1 and 2d, Table 1). In 2002, 90 specimens were
captured in the Bahia State (Gehardmger o7 al. 2006). In 2004,
Gehardinger er al. (2006) found rwo specimens in Rio de
Janeiro State, and six specimens were collected from fouling
organisms on the hull of a ship in Santa Catarina State (Table
1). Here we report new records from the vicinity of the mouth
of the Amazon River in 2005 and 200¢€ (Figs. 1 and 2d Table
1). Most recently, a population was found in Para State (Fig.
2d, Table 1).

Springer & Gomon (1975), on the basis of a morphological
and historical analysis of the species in the west Atlantic
concluded that the populations of O. punctatus are the result
of an introduction to Trinidad via shipping from India
between 1538 and 1914 that ransported immigrant workers
to Trinidad Island. They thought that ballast water or hull
fouling organisms were involved in supporting O. punctarus
individuals during the voyages.

Information we presented and summarized here, based on
collections of Q. puncrarus at additional sites in the Central
and NE South American coast also implicates shipping
movements in subsequent expansions of that species range.
All new collection sites are at or very near to, ports and
seaways that support heavy shipping activity: the Gulf of
Venezuela and Lago de Maracaibo and the sites in NE
Colombia. In this regard, the absence of records of O.
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Table 1. Records of Ombrancius punctarus from Trinidad (T), Panama and Colombia (PC), Venszuela (V) and Brazil (B).
References from: 1 - Fowler (1931), 2 - Sprinzer & Gomen (1975), 3 - Garzon-Ferreira (1989), 4 - Cervizon (1966), 5 - Lasso eral.
(2004), 6 - Gerhardinzer ot al. (2006), 7 - Loebmann eral, (2010), and 8 - Soares et al. (2011).

Collectice  Dass Sits Soumce
he! 1930 Brightos bach, Gulf of Periz 1,2 ANSP 2 Jots
n 1933 Trmidad, Gulf of Peria 2, BMNE 1 lot
- 1960 Salt Bay, sast coast of Trmidad BMNEH 1 It
T4 1961 Mazyaro, Rodix Poimt, sast coast of Trinidad 2, USNM 1 lot
5 1961 Salt Bay, sast coast of Trmidad 2, USNM 1 lot
Vi 1961 Guaris, Sucre state, Gulf of Peia 4, MOBR-EDIMAR 1 ot
T6 1963 Craguaramas Bay, Gulf of Paria 2,UF 2 lots
PCl 1966 Limon Bay, Atlantic coast, Panama 2, USNM 1ot
PC2 1967 Linzém Bay, Atlantic coest, Panama 2, USNM 1ot
™ 1968 Salt Bay. sast coast of Trimidad BMNEH 3 lots
8 1968 Mzyaro, Rodix Pont, mast coast of Trinidad BMNEH 3 lots
C3 1970 Limén Bay, Atlantic cosst, Panama 2,SI0 1ot
PC4 1971 Liman Bay, Atlantic coast, Panama 2,810 1ot
PCS w2 Gemn locks, Atiansic coast, Panama 2, GCRL 2 lots
PCS 1974 Gasim locks, Atlansic coest, Panama 2. GCRL 2 lots
2 1978 Paragusipos, Zulia stats, Gulf of Venazuala FLMNH 1 let
vi 1978 hland , Zuks state MCNG1 lot
V4 1978 El Teblzzo Bay, Zulia state MONG1 let
PCT 1981 Pectote Bay, Paninsals ds La Guajin, Colombia 3, INV-PEC 1 let
Vs 20m mmwu—-mmma-mnu 3. MHNLS 4 Jots
Bl 00 Todos os Santes bay, Bahia 6, MNRT 1 Jot
Vé 2004 Pedernales beach, caflo Mamamo, Ormeco Dalta, Dalts Amacuro state MHNLS 1 let
B2 2004 Tha Grande bay, lwbIn-» 6, LNEP-UFF 1 lot
B3 2004 Bebitonga bay, Santa 6, MENCI2 lots
i 2006 WM:&H_.MMD&M::‘ MHNLS 1 lot
Vi 2006 Pedernales beach, cafio Mazamo, Onmoco Dalta, Daltz Amacuro state MHNLS 1 lot
e 2006 Padarnaies baach, cafio Mamzmo, Ormoco Dalta, Dalts Amacuro stats MENLS 1 lot
Vio 2006 Coteera inlizd, Orimoco Dalta, Daits Amacaro stats MENLS 1 lee
B4 2006 Ancazy beack, Maranhio CPDOL 1 lot
BS 2006 Calhzn bsack, Man=kio CPDOL 1 lee
B6 2006 S8o Marcos beack, Marmkio CPDOL 1 lot
Vil 2007 &nC:nElTlhhahy Zukia state MHNLS 1 lot
Vi2 2007 Palmarsjo, Estacho of Lago de Maracxibo, Estado Zuls AMNEH 1 ot
Vi3 2007 Isha de Pajaros, Estrecko of Lago do Mencaibo, Estado Zukia ANNH 1 lot
Vi4 2008 Punta Pascader baach, caiio Macerso, Ormoco Dalta, Delta Amacuro state MEHNLS 1 lot
Vi3 2008 Cariaqusto inlet, Paria Psnizeula, Sucre state MENLS 1 lot
V1§ 2008 South of Caniaquito inlet, Peria Pninsula, Sucrs sate MENLS 1 lot
vi7 2008 Lagoon, Patso imlet, Paria Pesinsula, Sucrs state MHNLS 1 lot
vis 2008 Patao Point, Paris Pesinmla, Sucrs state MENLS 1 let
B7 2008 Tz da Romana, Pera L3P-UFPA 1 lot
B8 2008 Lats Coryeia, Pisut 7, UFBA 1 lot
BS 2008, 2010 APA Algodoal-Maiandous, Para 8 MPEG 8 Jot
vis 2009 Beca Geands Ship, 7 km North Punsa Psscador, caflo Macarse, Orinoco Delz, Dela MHNLS 1 lot

Amacuro state

punctatus on the Venezuelan coast between the Gulfs of Pana
snd Venezuels, on the Pansma coast, east of the Panama
Chanel, and along most of tha coast of Colombia are
particularly revealing. Gehardinger ot al. (2006) and Hostim ef
al. (2002) linked recent records of this species at sites on the
east coast of Brazil to ship movements and shipping supply
of offshore oil plarfforms. On the NE ceoast of Brazil, the
collection sites reported here support heavy shipping.
However, some expansion of the zeographic range of O.
punctarus through larval dispersal on nearshore ocean
currents may well be mvolved in expansions slong the eastem
coast of South America® the south Equator Current flowing
across the Atlantc bifurcares when it meets the bump of Brazil,
with the North Brazil Current flowing along the coast to the

Caribbean, and the South Brazil current flowing south to about
the tropic of Capricorn. These currents are thought to be
important in promoting dispersal of reef fishes (e g. Rocha,
2003). The former could be myolved in spreading O. puncrars
along the NE coast of Brazil and the latter in spreading it
along the southern Brazilian coast.

Although it is hard to know the namral distribution of 0.
punctatus (Jeffrey Williams, personal commmunication, 2009),
thers are records of likely mtroductions of this species
elsewhere in the world. Springer & Gomon (1975) noted that
specimens captured st Mozambique in 1951 and 1970 likely
came from a population introduced by ballast warer.
Subsequent caprures at Kenya (USNM 293027) and the
southem tip of South Africa (BMNH 1979.3.23.57) likely
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® New record
~ Reference record

Fig. 2. Distribution of Omodranchus punctatus in Central and South American coasts. a) Full circle represents new records
and open circle represents records from literature, b) Catch sites of Omobranciius punctatus in the eastsm coast of Veneznela
(Gulf of Paria) and Trinidad (see Table 1); ) Localities with records of Omobranchus punctatus in western Venezuels (Gulf of

and Colombis (Guajira Peninsula) (see Table 1) and d) Localities with records of Omobranchus puncrarus from

‘Venezuels)
Maranhiio and Para states, northem Brazil (see Table 1).

resulted from the same or Iater mtroductions. Bath (1980)
recorded O. punctatus (SMF 15218) captured in 1979, within
the Suez Canzl, between the Mediterranean Sea and the Red
Sea, while Golani (2004) records it (HUJ 18977), on the
Maditerranean coast of Israsl

In addition to O. punctatus, introductions of three other
‘members of the same zenus have been recorded: 0. elongatus
in Hawaii in 1951 (Walford & Wicklund, 1973), and
subsequently. in Guam in 1992 (Eldredze. 1994), O. obligus
in Hawail and Kiribar (Myers, 1991) and O. forox (Herre,
1927) in continental waters from the United States since
1998 (Bartley, 2006). All those inroductions are regarded as
having led to the establishment of resident populations,
potentizlly leading to competition with native species
(Albins & Hixon, 2008).

Other exortic species have been introduced to the
southern Caribbean Sea. Pezold & Cage (2002) found Eleomris
picta (Eleotridse), from western Venezuela. Its natural
distribution encompasses the Pacific coast of the America

berween Mexico and Ecuador. Lasso-Alcals er al. (2005a)
and Lasso-Alcala ef al. (2005b) found the eleotrid Butis
koilomatodon and the gobiid Gobiosoma bozc, near the
capture points of O. puncrarus on the north side of the
Orinoco Delta River. Butis koilomatodon, which naturally
occurs from east Africa to the West Pacific (Pspua New
Guinea) (Dawson, 1973; Miller & Wongrat, 1990), had also
been collected from the Pacific side entrance (Miraflores
locks) to the Panama Chanel (Dawson, 1973), Western
Central Atlantic: Port Harcourt, Nigerie (Miller et al., 1989).
Boffa, Guine (Hamson ot al., 2003) and mouth of Ndian river
in Cameron (Stiassny er a/., 2008). The namral range of
Gobiozoma bozc is the north west Atlsntic, from the western
Gulf of México to Massachuserts, on the Atlantic coast of
the US (Bohlke & Robms, 1968; Castro-Agmirre et al_, 1999;
Willisms, 2002).

In the last ten years, the Indo-Pacific lionfishes Prerois
volitans (Linnaeus, 1758) and P miles (Beunet, 1828) have
‘been recognized as the most slarming cases of introduction
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and invasion in the Western Atlantic (Schofield. 2009). From
1999 to 2010, the dispersion of Prerois volitans is confirmed on
the east coast of US (New York to Florids). Bermmda, North
Caribbean (Bahamas to US Virgin Islands), Gulf of México
(Florida and Yucatan Peninsula), Westem Caribbean (México,
Beliza, Honduras, San Andrés and Providencia Arquipelago,
Costa Rica, Panama) and South Canbbean Sea (Colombiz coast,
Curagao and Bonaire islands) (Wihntfield e al., 2002; Chevalier
et al., 2008; Guerrero & Franco, 2008; Gonzalez er ai., 2009;
Schofield, 2009; USGS-NAS, 2010; Aguilar-Perers & Tuz-Sufub,
2010). In Veneznels, tiis species has been recently observed
and collected m 18 locations ar the coast and islands of the
cearal region (Lasse-Alcala & Posada, 2010).

In Brazil Caires ef ai. (2007) found the batrachoidid
Opsanus beta, in severnl sites in southern Brazil (in Sdo Paulo
and Parana States), to where it is thought to have been
introduced in ship ballast water.

We recommend performing research focused on
inventories of coastzl regions near port and squiculmre
facilities or with intense mantime traffic to seek other
mtroduced species in Central and South America. Monitoring
and smdying the bio-ecology of the introduced species and
already established populations of Omobranchus punctatus
15 also recommended. In addition, studies on population
dynamic (population structure, reproduction, diet, age and
growtih), macroecology. behavior, competinon with native
species, habit use and generic variation will provide
informations to a complete monitoring of the O. punctarus.

Material Examined. Omobranchus . Brazil; Marachio:
CPDOL 6612, 6613, 6614, 6615, 6616, 6617, 6618, Aracazy beach,
tidepool, S3o Luis Municipality; CPDOL 6619, 6620, 6621, Sio
Marcos beach, tidepool, Sdo Luis Municipality; CPDOL 6622,
6623, 6624, Calhau beach. tidepool, Sdo Luts Municipality. Para:
GEA 1255, Ilha da Romana, tidepool. Curuga Municipality.
Venezuela: Delta Amacuro: MENL 17216, 17217, 17218, 17219,
17220; 20728, 21460, 21277, Playa de Perdernales, tidepool:
MENL 21470, Playa Arenosa, tidepool. MHNL 22768, Playa Punta
Pescador, tidepool Zulia: MHNL 22483, Santa Cruz, tidepool
AMNH 241423, Palmarejo, tidepool. AMNH 241438, Isla de
Parzjos, tidepool. MHNL 24615, Casco Del Barco Boca Grande,
tidepool. Sucre: MHNL 24525, 24526, Enzeada de

tidepool. MENL 24523, Laguna, tidepool. MHNL 24324, Punta
Patao, tidepool.
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