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ABSTRACT

Cardinal fishes belonging to Family Apogonidae are represented by many species in Pakistan, however, there is no
comprehensive review of the known species of the area is ever published. Present study reports details of cardinal
fishes occurring in Pakistan based on published literature as well as through the collection of specimens from various
parts of Pakistan. A total of 42 species belonging to 16 genera of this family are reported from Pakistan. Apogon
dhofar, A. indicus, A. fugax, Taeniamia pallida and Jaydia lineata are reported for the first time from Pakistan coast.
Apogonichthyoides cf. maculipinnis is previously reported from Pakistan. This species is considered to be endemic in
the Maldives, however, the specimen from Pakistan seems to have characters which suggest that it may be a new
species. Additional specimens have to be collected/examined to ascertain this. Members of cardinal fishes, as such, are
little or no commercial importance, however, they play important role in coral reef assemblages and other shallow
waters ecosystem.

Keywords: Cardinal fishes, Apogon dhofar, A. indicus, A. fugax, Taeniamia pallida, Jaydia lineata,
Apogonichthyoides maculipinnis

INTRODUCTION

Family Apogonidae includes cardinal fishes which are usually small (>20 cm) in size (except Holapogon
maximus which can attain a maximum size of 30 cm) and mostly nocturnal in nature. These are carnivorous fishes
which feed mainly upon zooplankton or small invertebrates. They are characterized in having two dorsal fins, large
eyes and mouths. Most species appear lighter and more iridescent at night. Rear margin of preopercle of these fishes
has characteristic double edge, which is variously serrated or smooth. Cardinal fish are often handsomely patterned
in stripes or spots. Their common name comes from the red colour of many of the species, although they come in all
colours from yellow to brown and blue. These fishes are known from tropical and subtropical waters of Atlantic,
Indian, and Pacific oceans. Most species are found in marine waters except a few which are found in brackish water.
Often found in small groups, sheltering among the rocks, reefs or other hiding places during the day.

There is no separate publication that deals with members of family Apogonidae from Pakistan, however,
members of this family are included in many checklists including Hoda (1985b, 1988), Hussain (2003) and Jalil and
Khaliluddin (1972, 1981). There are other publications that report a few species from Karachi such as Regan
(1905), Psomadakis et al. (2015) have reported 12 species of family Apogonidae from Pakistan whereas Ali et al.,
(2021) has reported 6 species of cardinal fishes from coral reefs along Pakistan coast. Present paper reviews the
species of cardinal fishes belonging to the family Apogonidae known from Pakistan with a few new records.

MATERIAL AND METHODS

Published scientific literature was examined for the records of various cardinal fish species occurrence from
Pakistan coast (Fig.1). In addition, specimens of family Apogonidae collected between 2005 and 2022 from Karachi
Fish Harbour which is the largest fish landing centre for domestic fleet operating along coastal and offshore waters
of Pakistan. Samples collected from the harbour, were photographed and salient features and measurement were
recorded, before their preservation in 5 % neutralized formalin and stored in Fish Museum of Marine Fisheries
Department. In addition, a few samples of cardinal fishes were obtained from Fisheries Resource Surveys carried
out in coastal and offshore waters of Pakistan on-board R/V Firdous in 2009 and 2015 and R/V Fridtjof Nansen in
2010. A few photographs of cardinal fishes taken by amateur divers from various locations along Pakistan coast are
also included in this paper.
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Jiwani Gwader

ARABIAN SEA

Fig. 1. Pakistan coast showing some of the sites from where cardinalfishes were collected
RESULTS

An enumeration of the species belonging to family Apoginidae already reported from Pakistan is made in this
paper. The paper reviews the status of previously species as well as reports of 5 new records from Pakistan. The
species are arranged as per the classification (families and subfamilies) by Mabuchi et al. (2014).

Family Apogonidae
Subfamily: Amioidinae
Genus: Holapogon Fraser 1973
Holapogon maximus (Boulenger, 1888)
Fig. 2

Fig. 2. Holapogon maximus collected from Karachi Fish harbor on September 14, 2015.

Titan cardinal fish, as it is commonly known was reported from Pakistan by Froese and Pauly (2022) and
Psomadakis et al. (2015). This species was originally described as Apogon maximus from Muscat, Oman by
Boulenger (1888). Its holotype is not known, however, syntypes are housed in Natural History Museum, London, U.
K. (Frickle et al. 2022). It was previously y known from Red Sea, Oman, Yemen, Southern Arabian Coast to
southwestern India and Pakistan (Boulenger, 1888, Fraser, 1973, Frickle et al., 2022; Froese and Pauly, 2022;
Psomadakis et al., 2015; Randall, 1995).

Characteristically this species is pinkish tan to brownish yellow dorsally, shading to brassy with pink iridescence
on side and ventrally. Its body and nape have numerous small brown spots, some on ventral part of body tending to
merge to form irregular stripes. There are two slightly diagonal bars present on head, one from top of iris across
lower cheek and the second (containing some dark spots) from nape across opercle. Fin are yellowish and the first
dorsal with a black spot anteriorly at base. This is the largest known species of family Apogonidae. During present
study a number specimen ranging between 19 and 28 cm (TL) were examined. This species is widely distributed
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between 40 and 100 m (Randall, 1995). Along Pakistan coast it is mainly caught by shrimp trawlers operating
coastal and offshore waters and occasionally reported in commercial catches at Karachi Fish Harbour.

Material Examined:

One Specimen — Karachi Fish harbor, collected on April 18, 2014 (19 cm TL)

One Specimen — Karachi Fish harbor, collected on September 14, 2015 (28 cm TL)
One Specimen — Karachi Fish harbor, collected on April 8, 2017 (26 cm TL)

One Specimen — Karachi Fish harbor, collected on May 16, 2017 (21.5 cm TL)
One Specimen — Karachi Fish harbor, collected on September 4, 2018 (22 cm TL)

Subfamily Apogoninae
Tribe Apogonichthyini
Genus Fowleria Jordan and Evermann 1903
Fowleria aurita (Valenciennes, 1831)

This species is commonly known as crosseyed cardinalfish and was reported from Sindh by Murray (1880). It
was also listed among fishes from Pakistan without identifying any specific location by Hoda (1985b, 1988). Murray
(1880) listed it as Apogon auritus whereas Hoda (1985b, 1988) reported this species as Papillapogon auritus. This
species was originally described as Apogon auritus from Mauritius by Valenciennes (1831). Its holotype (MNHN
8760) is housed in Museum National d’Historie Naturelle, Paris, France (Frickle et al. 2022). This species is
reported from Red Sea south to Natal, South Africa and eastward to Samoa and Mangaréva, north to the Ryukyu
Islands, south to northern Australia and Lord Howe Island. In the area, it is known from India (Kapoor et al., 2002)
and Oman (Randall, 1995). No specimen was examined during the present study.

This species is reddish to orange brown in colour with edges of scales darker than centres. A yellow rimmed
black spot larger than pupil basally on opercle. Its fin rays are red or orange while the membrane is translucent
(Randall, 1995).

Tribe Apogonini
Genus Apogon Lacepede 1801
Apogon coccineus Ruppell, 1838

This species which is known as ruby cardinalfish which was reported from a depth of 158m in the offshore
waters of Karachi by Hussain and Kidwai (1994) whereas it is listed among fish species found in Pakistan without
mentioning about any locality by Hussain (2003). It was originally described from Massawa (Eritrea), Red Sea by
Ruppell (1838). Its holotype is not known, however, lectotype (SMF 973) is housed in Forshungs Institut und Natur
Museum Senckenberg, Frankfurt, Germany (Frickle et al., 2022). This species is known from Red Sea and East
Africa (Gon, 1986a) to the Marquesan and Easter islands, north to southern Japan, and south to Lord Howe
Island. In the area, it is known from India (Kapoor et al., 2002), Oman and Persian Gulf (Fraser et al., 2022;
Randall, 1995). The collected specimen (CEMB 13001) from Karachi was 7.8 cm which is housed in Fish Museum
of Centre of Excellence in Marine Biology University of Karachi. This species is semi-transparent to translucent,
and scales reddish with darkish edges, most prominently dorsally; darkish mark on sides of peduncle. No specimen
was examined during the present study.

Apogon dhofar Mee, 1995
_ (Fig.3)

-' N d - — . -
Fig. 3. Apogon dhofar collected from Gwader, December 27, 2015
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This species is known as Dhofar cardinalfish and reported for the first time from Pakistan coast. It was
originally described by Mee in Randall (1995) from Eagles Retreat near Mirbat, (16°58'00"N, 54°42'50"E), Oman,
Arabian Sea. Its holotype (CAS 82327) is housed California Academy of Sciences, San Francisco, California, USA
(Frickle et al., 2022). A. dhofar was considered to be a synonym of Apogonichthyoides enigmaticus (Fraser et al.,
2022; Frickle et al., 2022). However, according to Froese and Pauly (2022) A. dhofar is a valid species whereas A.
enigmaticus may be considered as a synonym of Ostorhinchus apogonoides. Late J. R. Randall was provided with
photographs of the specimen collected from Gwadar and he was convinced that A. dhofar is a valid species and
stressed on the need for delineation of its distribution in the regional countries.

Its body is light brown, shading to silvery brown with iridescence ventrally and the edges of scales dark brown.
Two narrow dark brown but faint bars on body each continuing onto front of a dorsal fin. Head brown without any
obvious dark markings.

This species is abundantly found along the rocky outcrops of Balochistan coast especially and usually caught on
handlines used by amateur fishermen. Because of no commercial value, it is usually dehooked and discarded.

Material Examined:

One specimen collected by handline at Gwadar Headland on December 27, 2015 (13 cm)
Apogon maculatus (Poey, 1860)

This species which is commonly known as flamefish which was reported from Sindh coast by Murray (1880). It
was originally described as Monoprion maculatus from Cuba by Poey (1860). No holotype is known, however,
syntypes are housed in Museum of Comparative Zoology - Harvard University, Massachusetts, USA (Frickle et al.,
2022).This species is known from west coast of Americas (Massachusetts to Brazil), therefore, it is safe to presume
that it is a misidentification and in the absence of any detailed information given by Murray (1880), it is difficult to
assign it to any other species. This species, therefore, may not be included in the list of species known from
Pakistan.

Apogon fugax Gon, Bogorodsky, Mal and Alpermann 2020
(Fig. 4)

Elusive cardinalfish as it is commonly known was reported from Pakistan by Psomadakis et al. (2015) as
Apogon talboti Smith 1961. Psomadakis et al. (2015) had some doubts in its identification, but specimens from
Pakistan were considered comparable to Apogon talboti. Detailed examination of the specimens collected from
Pakistan, it is certain that it is Apogon fugax described from Red Sea, Myanmar and Western Australia by Gon et al.
(2020).

Fig. 4. Apogon fugax collected board R/V Dr. Fridtjof Nansen Cruise on October 10, 2010.

Apogon fugax was originally described from Red Sea, Saudi Arabia, off Jizan, (16°53.052° N; 42°21.122° E)
by Gon et al. (2020). Its holotype (SMF 35884) is housed in Forshungs Institut und Natur Museum Senckenberg,
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Frankfurt, Germany. This species is known to be distributed from Red Sea, Bay of Bengal (Myanmar) and off
Western Australia (Gon et al., 2020). It was reported to found between depths of 60 to 160 m (Gon et al., 2020).

This species was reported to be reddish orange colour all over body, scale edges enhanced by larger
chromatophores; five black dots orientated vertically on membrane between 2™ and 3™ dorsal-fin spines; faint dark
dots of various sizes across caudal peduncle immediately in front of caudal-fin base. According to Gon et al.
(2020), ‘talboti look-alikes’ species group including A. caudicinctus, A. dianthus. A. soloriens A. rubrifuscus and A.
deetsie shares characters with the A. fugax in having two supraneurals, 12 pectoral-fin rays (13 rays in A. soloriens),
and an enlarged, membranous, ventral preopercular edge. Apogon fugax is distinguished from the species of the
‘talboti look-alikes’ species group, A. deetsie and A. rubrifuscus, in having a large head (2.2-2.4 in SL versus 2.4—
2.8 in SL), longer first dorsal-fin spine (1.7-2.0 versus 2.7-4.0 in length of the second spine), and in their gill rakers
count (developed gill rakers on the first gill arch 11-12 versus 8-9 in A. soloriens and 13-20 in the other four
species).

This species is occasionally caught from trawling grounds along the coast of Pakistan, as well. During the
present study a large number specimens were examined that were collected by research vessels operating in depth
between 20 and 100 m.

Material Examined:

One specimen collected from on board R/V Dr. Fridtjof Nansen Cruise in the offshore waters of
Pakistan on October 10, 2010 (7 cm TL).

One specimen collected from offshore waters of Karachi during inshore survey on 23 May, 2010
(11.2cm TL).

One specimen collected from offshore waters of Karachi during inshore survey on 22 August,
2010 (9.7 cm TL).

One Specimen — Off Tag, Ormara by gillnet collected on October 30, 2015 (18.1 cm TL)

Apogon indicus Greenfield 2001
(Fig. 5)

This species is commonly known as Indian cardinalfish and was originally described from Mauritius,
southwestern coast, Passe de L'Ambulante, off le Morne, outside lagoon, Mascarenes, southwestern Indian Ocean
(20°26'10"S, 57°17'40"E, depth 6-8 meters) by Greenfield (2001). Its holotype (USNM 341643) is housed in
National Museum of Natural History, Washington D.C., U.S.A. (Frickle et al., 2022). This species is reported for the
first time from Pakistan.

Fig. 5. Apogon indicus collected on board local trawler in December 14, 2015.

This species has pectoral fins 13 rays; GR 7-9 (1 on upper limb); 2 large scales above lateral line below 1st
dorsal fin, and 1 small scale nearest dorsal-fin base; circumpeduncular scales 14. Body translucent reddish, without
darkish markings on scales above lateral line or on peduncle (Fraser et al., 2022).

This species is known from Indo-West Pacific area including South Africa, Tanzania, Comoros, Madagascar,
Agalega Islands (Mauritius), and western Mascarenes (La Réunion, Mauritius) east to Palau and southern Line
Islands (Kitibati), north to southern Japan and the Philippines, south to New Caledonia and Tonga (Frickle et al.,
2022). During present study a number specimen ranging between 3.5 and 4.0 cm (TL) were examined.

Material Examined:
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One Specimen —collected on board R/V Firdous cruise February 27, 2015 (3.8 cm TL)
One Specimen —collected on board local trawler in December 14, 2015 (3.5¢cm TL)

Tribe Archamiini
Genus Archamia Gill 1863
Archamia bleekeri (Gunther, 1859)

(Fig. 6)

Fig. 6. Archamia bleekeri collected from Karachi Fish harbour on June 30, 2015.

Commonly known as Gon's cardinal fish, this species was reported from Pakistan by Ali et al., (2021), Fraser et
al. (2022) and Psomadakis et al. (2015). Like typical cardinalfish it has two separate dorsal fins, the first has 6
spines whereas the second has 1 spine and 9 soft rays. The spines are slender and not robust. Anal fin in this species
has 2 spines and 15-17 soft rays. Its stomach and intestine are blackish. Its body is translucent and does not have
any striped or barred patterns. Its snout, lips and lower jaw are greenish yellow. There is a dark basicaudal spot
which is not larger than pupil. There are no stripes or other markings in dorsal, pectoral and pelvic fin.

This species was originally described as Apogon bleekeri by Gunther (1859) from Ambon Island, Molucca
Islands, Indonesia; Jakarta, Java, Indonesia. Its holotypes are not known, however, lectotype (RMNH 33905) is
housed in Rijksmuseum van Natuulijke Histoire, Leiden (Frickle et al., 2022). It is a wide-ranging species, occurring
along the east coast of Africa south to Durban, and eastward to the Gulf of Oman, India, Sri Lanka, Thailand,
Singapore, Indonesia, Taiwan, and Queensland (Gon and Randall 2003a). According to Allen and Erdmann (2012)
this is a .reef-associated cardinalfish which is found between depths of 10 to 30 m, however, during the present
study it was trawled from a depth of 76 m. Ali et al., (2021) reported this to be a coral reef associated fish species
along Pakistan coast. It seems that this species has a wider distribution in shallow coral reef to upper part of
continental shelf. During present study a number specimen ranging between 6 and 8 cm (TL) were examined.

Material Examined:

One Specimen —collected on board R/V Firdous cruise February 14, 2015 (7.0 cm TL)

One Specimen —collected on board R/V Firdous cruise February 27, 2015 (8.0 cm TL)

One Specimen — Karachi Fish harbor, commercial catch collected on June 30, 2015 (6.5 cm TL)
One Specimen — Karachi Fish harbor, commercial catch collected on August 7, 2015 (6.0 cm TL)

Genus Taeniamia Fraser 2013
Taeniamia pallida (Gon & Randall 1995)
(Fig. 7)

This species is reported from Pakistan for the first time. It was originally described as Archamia pallida from
eastern side of Masirah Island, Oman, depth 12 meters by Gon and Randall (1995). Its holotype: (BPBM 36158) is
housed in Bernice Pauahi Bishop Museum, Honolulu, Hawaii, USA. This species has anal fin with 2 spines, 13 or
14 rays; pectoral fins 14 or 15 rays. Preopercle posterior edge serrate on lower half; ventral edge serrate on rear half.
Scaly sheath along anal-fin base poorly developed or absent (Fraser et al., 2022).
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Fig. 7. Taeniamia pallida. Collected from Karachi Fish harbour on April 24, 20009.

This species is known from Western Indian Ocean including Kenya; Masirah Island, Oman (Frickle et al., 2022;
Froese and Pauly, 2022). A few specimens of this species were examined during the present study which were
collected from trawling in coastal waters off rocky ledges.

Material Examined:
One Specimen — Karachi Fish harbor, commercial catch collected on April 24, 2009 (6.5 cm TL)
Taeniamia lineolata (Cuvier, 1828)

This species which is commonly known as shimmering cardinal is reported from Paradise Point, Karachi
(Moazzam and Rizvi, 1980). It was also listed among the fishes from Pakistan without mentioning any particular
location by Hoda (1985b, 1988). It was originally described as Apogon lineolatus from Red Sea by Cuvier (1828).
Its holotype (ZMB 66) is housed in Zoologisches Museum, Humboldt Universitat, Berlin (Frickle et al., 2022).
According to Gon and Randall (2003b) and Frickle et al., (2022), this species is known only from the Red Sea and
Gulf of Aden. Reports outside this area are misidentifications of several other species of cardinal fishes including
bleekeri, flavofasciata, fucata, macroptera, and mozambiquensis. During the present study we have not examined
any specimen. Its reports from Pakistan may considered doubtful till authentic material is available.

Tribe Cheilodipterini
Genus Cheilodipterus Lacepéde 1801
Cheilodipterus arabicus (Gmelin 1789)

This species is commonly known as tiger cardinalfish. It was reported from Pakistan by Fraser et al. (2022). It
was originally described as Perca arabica from Jeddah, Saudi Arabia, Red Sea by Gmelin (1789). No types of this
species are known (Frickle et al., 2022).

This species is have pectoral fins which usually havel4 (rarely 13) rays. Preopercle ridge smooth; preopercle
edge with small to minute serrations, uppermost third sometimes smooth. Body pale brown, with 13-16 darker
brown longitudinal stripes, 1st dorsal fin dusky to dark brown, other fins pale to dusky. Basicaudal spot or bar
small, its vertical diameter 3.4-4.6 in peduncle depth, encircled by yellow area, and sometimes covered by dark
brown bar around peduncle, and distinct white bar sometimes present in front of spot or bar.

This species is known to be widely distributed in Western Indian Ocean including Pakistan, Gulf of Oman,
Arabian Sea, Red Sea, Tanzania, Mozambique, Seychelles and India (Fraser et al., 2022; Frickle et al., 2022). No
specimen of this species was examined during the present study.
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Cheilodipterus macrodon (Lacepede, 1802)

Largetoothed cardinalfish was reported from Sindh by Murray (1880) and from Karachi by Anonymous (1999).
It is also reported from Pakistan without mentioning any specific location by Gon (1993) and Qureshi (1965).
Anonymous (1999) and Murray (1880) reported this species as Cheilodipterus octoviitatus which is considered to be
synonym of this species (Gon, 1993). However, Frickle et al. (2022) and Mabuchi et al. (2014) consider the latter to
a valid species.

This species was originally described as Centropomus macrodon from Mauritius or Reunion, Island by
Lacepéde (1802). No holotype of this species is known, however, syntype is housed in Museum National d’Historie
Naturelle, Paris, France (Frickle et al., 2022). This species is known from Red Sea and East Africa including
Pakistan (Gon, 1993) to Pitcairn, north to the Ryukyu Islands, south to Lord Howe Island and Rapa.

This species is known to have large canine-like teeth on jaws. Preopercular margin in this species serrated
(YYoshida et al., 2010). Juveniles of this species have a large black blotch on the caudal peduncle which becomes
diffuse with age. Adults have wider stripes with darker interspace (Myers, 1999). It is further characterized in
having pale grey colour and eight red-brown stripes on side. Its caudal fin base whitish and dark caudal fin margins
(Allen and Erdmann, 2012). During the present study no specimen of this species was examined/collected.

Cheilodipterus quinquelineatus Cuvier, 1828

This species which is commonly known as fivelined cardinalfish was reported from Buleji, Hawks Bay, Karachi
by Ahmed and Wazarat (1993). It is also listed among fishes of Pakistan without mentioning any specific location
by Ahmed (1996), Hoda (1985b, 1988), Hussain (2003), Jalil and Khaliluddin (1972, 1981) and Qureshi (1965).This
species was originally described from Bora Bora, Society Islands by Cuvier (1828). Its holotype (MNHN 9147) is
housed in Museum National d’Historie Naturelle, Paris, France (Frickle et al., 2022). It is known from Red Sea to
Mozambique (Gon, 1986a) and eastward to the Pitcairn Group, north to southern Japan, south to Lord Howe Island
and Rapa. In the area, it is known from India (Kapoor et al., 2002), Oman (Randall, 1995) and Yemen (Zajonz et al.,
2000). It is pale grey to whitish in colour with five narrow black stripes. Base of its caudal fin is yellow (Allen and
Erdmann, 2012). During the present study no specimen of this species was examined/collected.

Tribe Glossamiini
Genus Yarica Whitley 1930
Yarica hyalosoma (Bleeker, 1852a)

Humpbacked cardinalfish, as it is commonly known, is reported from Paradise Point, Karachi by Moazzam and
Rizvi (1980). It was originally described as Apogon hyalosoma from Ambon, Batavia (Samarang), Bima
(Sumbawae), Benculen, Padang, Priaman (Sumatra) Indonesia by Bleeker (1852a). Its holotype is not known,
however, syntypes are housed in Rijksmuseum van Natuulijke Histoire, Leiden (Frickle et al., 2022).

It is known from Japan south to Indonesia and Papua New Guinea. It is recorded from New Caledonia (Thollot,
1996), and Micronesia (Donaldson and Meyers, 2002). It is not reported from northern Indian Ocean, therefore, it
seems that its record from Pakistan is based on misidentification of some other species.

Tribe Lepidamiini
Genus Lepidamia Gill 1863
Lepidamia multitaeniata (Cuvier, 1828)
(Fig, 8)

This species which is commonly known as smallscale cardinalfish was reported from Karachi by Hoda (1985a)
It was also listed among fishes of Pakistan without mentioning any location by Hoda (1985b, 1988). It was
originally described as Apogon multitaeniatus from Red Sea by Cuvier (1828). Holotype used to be housed in
Museum National d’Historie Naturelle, Paris, France but apparently lost (Frickle et al., 2022). According to Cuvier
(1828) this species has pink body with many brown longitudinal line and tail is half forked.

INTERNATIONAL JOURNAL OF BIOLOGY AND BIOTECHNOLOGY 20 (1): 47-80, 2023.




REVIEW OF CARDINAL FISHES OF FAMILY APOGONIDAE OF PAKISTAN 55

ENR

st o : ) 2 A

W A | ainls
Fig.8. Lepidamia multitaeniata collected from Karachi Fish Harbour on January 22, 2015.

According to Fraser et al. (2022) its body is generally red, with darker brownish red narrow stripes; body above
lateral line and across entire caudal-fin base blackish; 1st dorsal fin black, all other fins mostly red; base of dorsal
and anal fins pale; pale pink stripe on distal third of pelvic fin. Pakistani specimens comes in confirmation with the
colour pattern described by Fraser et al. (2022).

This species is considered to be endemic to north-western Indian Ocean including Red Sea Gulf of Aden,
Socotra (Fraser et al., 2022; Frickle et al., 2022; Froese and Pauly, 2022; Smith and Smith, 1963). Although there
are previous records of presence on this species in Pakistan but present paper confirms its presence outside Red Sea
and Gulf of Aden extending to northern Arabian Sea along Pakistan coast.

Genus Lepidamiais represented by four species in the northern Indian Ocean including L. kalosoma, L.
multitaeniata, L. natalensis and L. omanensis (Gon, 1995). These can be distinguished from number of pectoral fin
rays (Table-1) which are 14 (rarely 13) in L. multitaeniata (15 in L. natalensis and L. kalosoma)16-17 in L.
omanensis). L. natalensis was reported from Pakistan by Psomadakis et al. (2015) but L. omanensis is not so far
recorded from Pakistan. These two can also be distinguished on the basis of colour of pectoral fin base which is
black in L. natalensis and of body colour or dusky at upper base in L. omanensis.

Table 1. Distinguishing characteristics of genus Lepidamia occurring in Northern Indian Ocean.

Characteristics Lepidamia Lepidamia Lepidamia Lepidamia Specimens from
kalosoma multitaeniatus natalensis omanensis Pakistan
Pre-dorsal scales 6-8 3-6 2-5 3-5 3-5
Pectoral -fin rays 15 14 15 16-17 14
Developed gill rakers 9-10 12-17 8-10 10-11 12-14
lateral-line scales 39-45 36-40 40-47 43-48 37-40
Distribution Bombay to Endemic in Western Oman. Pakistan
Vietnam Red Sea and Indian Ocean
Gulf of Aden

Table 1 clearly demonstrates that the specimens collected from Pakistan belong to Lepidamia multitaeniatus. In
Pakistan, this species is mainly found in the shallow as well as near shore waters with rocky bottom including in the
intertidal areas where these can be seen hiding among rocks or in the rock pools. It is commonly caught by anglers
on rocky shores along Karachi coast. In addition, it is also caught by shrimp trawlers and bottom set gillnets
operating in shallow coast waters. During present study a number specimen both from Karachi Fish Harbour and
from rocky shore at Buleji, Hawks Bay, Karachi ranging between 15.0 and 17.6 cm (TL) were examined.

Material Examined:
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One Specimen — collected from intertidal area on Bulegi, Hawks Bay, Karachi on January 28,

2010 (16.3cm TL)
_ One Specimen — Karachi Fish harbor, commercial catch collected on March 14, 2011 (14.2 cm
_ -(I;Ir;l Specimen — Karachi Fish harbor, commercial catch collected on March 10, 2014 (17.0 cm
-~ -(I;Ir;l Specimen— Karachi Fish harbor, commercial catch collected on January 22, 2015 (15.0 cm
_ ;I/_v)o s;;ecimens—BuIeji, Hawks Bay Karachi caught on handline on April 15, 2015 (15.7 cm, 17.6
cmTL

Lepidamia natalensis Gilchrist and Thompson, 1908)
(Fig.9)

This species was reported from Pakistan by Fraser et al. (2022) and Psomadakis et al. (2015). It is commonly
called many-lined cardinalfish and previously known from Red Sea to Durban, South Africa and Oman (Fraser et
al., 2022; Randall, 1995). It was described as Apogon natalensis from Natal, South Africa by Gilchrist and
Thompson (1908). Its holotype (SAM 9985) is housed in South African Museum, Cape Town, South Africa (Frickle
et al., 2022). Apogon polylepis (12 cm) was reported from Karachi by Regan (1919) which is now considered to be
a synonym of this species, however, according to Frickle et al. (2022) and Fraser et al. (2022) A. polylepis it is
considered as a synonym of Lepidamia kalosoma (Bleeker 1852b).

Fig. 9. Lepidamia natalensis collected from Karachi Fish Harbour on April 22, 2015.

This species was reported from Pakistan by Fraser et al. (2022) and Psomadakis et al. (2015). It is commonly
called many-lined cardinalfish and previously known from Red Sea to Durban, South Africa and Oman (Fraser et
al., 2022; Randall, 1995). It was described as Apogon natalensis from Natal, South Africa by Gilchrist and
Thompson (1908). Its holotype (SAM 9985) is housed in South African Museum, Cape Town, South Africa (Frickle
et al., 2022). Apogon polylepis (12 cm) was reported from Karachi by Regan (1919) which is now considered to be
a synonym of this species, however, according to Frickle et al. (2022) and Fraser et al. (2022) A. polylepis it is
considered as a synonym of Lepidamia kalosoma (Bleeker 1852b).

This species has striking colour with light red and the body with longitudal drak brown lines along the upper
and lower edges of the scale, those above lateral lines following its curvature, those below are straight. Fins are
light red; first doral fin with with a black spot on third membrane near the base whereas a semicircular dark bown
spot across pectoral fin base. Margin of the caudal fin narrowly blackish. These can be distinguished from number
of pectoral fin rays which are 15 in L. natalensis (14 in L. multitaeniata). This species is found around rocky and
coral out crops at depths between 1 and 10 m. During present study a number specimens from Karachi Fish Harbour
ranging between 19.0 and 20.3 cm (TL) were examined.
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Material Examined:

One Specimen — Karachi Fish harbor, commercial catch collected on April 22, 2015 (17 cm TL)
Four specimens photographed at off PNS Nathiagali, Karachi on October 2, 2022. (17.2, 16.3,
11.2,124cm TLO

Lepidamia kalosoma (Bleeker 1852)

This species is commonly known as pinstripe cardinalfish and was reported from Pakistan by Karachi by Regan
(1919) as Apogon polylepis (12 cm). Regan (1919) determined the specimen from Karachi to belong to Apogon
noordzieki Bleeker, 1859 which is also included in the synonym of Lepidamia kalosoma. Regan (1919) further
pointed out that A. noordzieki can be distinguished by having only three series of scales between lateral line and
spinous dorsal, the third dorsal spine longer than the fourth. It also lack dark spot at the base of pectoral fin.

This species was originally described as Apogon kalosoma by Bleeker (1852b) from Bangka, Indonesia. Its
holotype (RMNH 5589) is housed in Rijksmuseum van Natuulijke Histoire, Leiden (Frickle et al., 2022). This
species is known to be distributed in the Eastern Indian Ocean and western Pacific including Bangladesh, western
Indonesia and Borneo (Indonesia, Malaysia, Brunei) north to Taiwan (Frickle et al., 2022). Adults of this species are
reddish, with numerous dark red to dusky brown narrow stripes on body. Two other species of genus Lepidamia
known from Pakistan (L. multitaeniata and L. natalensis) have distinct black spot at the base of pectoral, however,
Regan (1919) reported a black spot present on his description of A. polylepis. It therefore, seems that A. polylepis
described by Regan (1919) is more close to Lepidamia natalensis. During the present study, no specimen of this
species was examined. It seems that this species may not be occurring in Pakistan as report of Apogon polylepis may
be considered as Lepidamia natalensis.

Tribe Ostorhinchini
Genus Ostorhinchus Lacepéde 1802
Ostorhinchus aureus (Lacepede, 1802)
(Fig. 10)

Fig. 10. Ostorhinchus aureus collected during trawl survey onboard R/V Firdous on February 14, 2015.

This species is commonly known as ringtailed cardinalfish. It was reported from Karachi by Niazi (2001). It
was also recorded from Pakistan by Hussain (2003) and Misra (1962) without mentioning any specific location.
Preopercular ridge in this species is smooth with posterior and most of ventral margin is serrated. It is coppery
coloured with iridescence and paler posteriorly. A blackish stripe, bordered by a blue line run from front of snout
through eye and beyond. A narrow blue streak is present on maxilla. Mouth is large and oblique. Black bar
encircling caudal peduncle present in both young and adult (Randall et al., 1990).

This species was originally described as Centropomus aureus from Mauritius and Reunion Island by Lacepede
(1802), however, no type is known (Frickle et al., 2022). This species is known from Red Sea and East Africa to
Papua New Guinea, north to Miyakejima, Japan, south to Australia and New Caledonia (Froese and Pauly, 2022;
Randall, 1995).
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Gon (1987) concluded that Lacepade’s figure is the apogonid now known as O. fleurieu, but it was placed O.
aureus in the synonymy. Randall et al. (1990) showed that O. aureus is a valid species very similar to O. fleurieu. It
differs from O. fleurieu in having 22-27 total gill-rakers, and the dorsal and ventral ends of the dark caudal peduncle
bar are wider than the middle, thus giving it the shape of an hourglass. During the present study a number of
specimen of this species were examined.

Material Examined

One specimen collected onboard R/V Firdous on February 14, 2015 (11 cm TL).

Ostorhinchus cookii (Macleay, 1881)
(Fig. 11)
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-

Fig. 11. Ostorhinchus cookie Photo taken by Shabib Asghar at Churna Island.

It was commonly known as Cook’s cardinalfish reported from Karachi by Regan (1905) and from Astola Island,
Balochistan by Anonymous (2001). It was also reported by Fraser et al. (2022) without mentioning any specific
location along Pakistan coast. This species was originally described as Apogon cookii from Endeavour River and
Darnley Island, Australia by Macleay (1881). No holotype of this species is known, however, syntypes are housed in
Australian Museum, Sydney, N. S. W., Australia and University of Sydney, Macleay Museum, Sydney, New South
Wales, Australia (Frickle et al., 2022). Apogon melanotaenia described by Regan (1905) from Karachi, Pakistan is
considered to be a synonym of this species (Randall and Lachner, 1986).

Caudal fin in this species is forked with rounded lobes. It is whitish in colour with 5-6 stripes (dark brown to
yellowish) which are broader than pale interspaces. The first stripe is mid-dorsal; the second runs from snout to
upper caudal fin base; the third narrow and not extending beyond second dorsal fin; the fourth runs from snout
through eyes and ending in a distinct black spot at caudal fin base (Randall et al., 1990).This dark spot at middle of
caudal fin base merged with mid-Ilateral stripe (Allen and Eradmann, 2012).

This species is reported from Red Sea and the Gulf of Oman south to Natal and east to the western Pacific
where it ranges from Japan to the Great Barrier Reef and New Caledonia. It is also known from Tonga (Randall et
al., 2003) and Persian Gulf (Carpenter et al., 1997). During the present study, a number of photographs taken by
amateur SCUBA divers at Churna Island, Balochistan. In addition, Ali (2017) has provided a photograph of the
specimen from Northern sheltered sites, Hawks Bay, Karachi, Pakistan

Material Examined:

One Specimen — Photographed by Shabib Asghar; a SCUBA diver, at Churna Island, Balochistan
on 12 November, 2020.

INTERNATIONAL JOURNAL OF BIOLOGY AND BIOTECHNOLOGY 20 (1): 47-80, 2023.




REVIEW OF CARDINAL FISHES OF FAMILY APOGONIDAE OF PAKISTAN 59

Ostorhinchus endekataenia (Bleeker, 1852b)

This species is commonly known as candy stripe cardinalfish and was reported from Paradise Point, Karachi by
Moazzam and Rizvi (1980). It was also listed by Hoda (1985b, 1988) without mentioning any specific location. It
was originally described as Apogon endekataenia from Bangka or Lepar Island, Indonesia by Bleeker (1852b). Its
holotype (RMNH 5593) is housed in Rijksmuseum van Natuulijke Histoire, Leiden (Frickle et al., 2022).

Although it is reported from India and Sri Lanka (Kapoor et al., 2002), however, this species has distribution
mainly in the western Pacific including from Tokyo Bay to Taiwan and southward. Also reported from Samoa
(Wass, 1984). No specimen of this species was examined during the present study. It presence in Pakistan may
considered as questionable.

Ostorhinchus fasciatus (White 1790)
(Fig. 12)
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* Fig.12. Ostorhinchus fasciatus collected from Karachi Fish Harbour on January 1, 2008.

This species which is commonly known as broad-banded cardinalfish was reported from Sindh by Murray
(1880), from and Karachi by Anonymous (1999) and Niazi (2001) and from off Indus Swatch by Anonymous
(2001). It is also listed from Pakistan by Hoda (1985h, 1988), Hussain (2003), Jalil and Khaliluddin (1972, 1981)
and Psomadakis et al. (2015) without mentioning any specific location. This species was originally described as
Apogon fasciatus from Port Jackson, N. S. W. Australia by White (1790). Its holotype is not known, however,
neotype (USNM 59972) is housed in National Museum of Natural History, Washington D.C., U.S.A. (Frickle et al.,
2022). Anonymous (1999), Hoda (1985b, 1988), Hussain (2003), Jalil and Khalil uddin(1972, 1981), Murray (1880)
and Niazi (2001) reported this species as Apogon fasciatus. Ostorhinchus quadrifasciatus (Cuvier 1828) originally
described from Puducherry, India and now known from East Africa to Indonesia (also migrated to Mediterranean
Sea). is considered to be a synonym of this species (Fraser (2005), however, Kuiter and Kozawa (2019), Psomadakis
et al. (2020) and Frickle et al. (2022) consider it to be a valid species.

This species is dorsally grey, shading to silvery white on sides and ventrally. It has two blackish stripes, the
narrow first runs from interorbital along back of upper edge of caudal peduncle. The second stripes runs from front
of snout through eyes alongside a little above middle of body to end at posterior end of caudal fin. The stripes are
darkest on opercle and caudal fin. Colour pattern of specimens collected from Pakistan come close to the pattern
photographed shortly after collection by Kuiter and Kozawa (1999; 2019) and reproduced by Fraser (2005). Another
species Apogon pleuron Fraser, 2005 which reported from India to China, Philippines and New Guinea is almost
similar to A. fasciatus. It has a middle dark stripe with lower edge developing into narrow vertical bars which is
lacking in A. fasciatus.

It is widely distributed in the Indo-Pacific area including Red Sea and Persian Gulf south to Mozambique and
east to the western Pacific where it ranges from Japan to Sydney (Fraser, 2005; Froese and Pauly, 2022). It has
migrated to the Eastern Mediterranean (Zenetos et al., 2010). According to Psomadakis et al. (2015) this species
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inhabits coastal reefs, in sandy or weedy areas at depths between 2 and 127 m. and it is mainly caught with trawl net
that is operated near rock shores and coral habitats. This species is possibly the most commonly occurring
cardinalfish in Pakistan. During present study a number specimen both from Karachi Fish Harbour and from
fisheries resource surveys ranging between 9.0 and 11.0 cm (TL) were examined.

Material Examined:

One Specimen — Karachi Fish harbor, commercial catch collected on January 1, 2008 (10.1 cm
TL)

One specimen collected onboard R/V Firdous on February 27, 2015 (11 cm TL)

One Specimen — Karachi Fish harbor, commercial catch collected on July 9, 2015 (9.0 cmTL)
One specimen collected from Maori, Sindh Coast (24°15.300 N; 60°35.540E) by trawl net on
October 27, 2015 (10.6 cm TL)

One Specimen — Karachi Fish harbor, commercial catch collected on April 1, 2016 (11.0 cm TL)

Ostorhinchus flagelliferus Smith 1961

It is commonly known as coachwhip cardinalfish and reported from coral areas along the coast of Pakistan by
Ali (2017) and Ali et al., (2021). This species was described as Ostorhynchus flagelliferus by Smith (1961) from
Mozambique, western Indian Ocean. Its holotype SAIAB (formerly RUSI 351) is housed in South African Institute
for Aquatic Biodiversity, Rhodes University, Grahamstown, Makhanda, South Africa.

This species has typical pinkish red, becoming stronger on head and anterior spines of dorsal, anal and pelvic
fins; red spots along lateral line; edge of scales darker red; alternating red and silvery reflecting vertical bars may be
found under lateral line; caudal spot small; dark stripe from tip of snout to eye. This species is known to be
distributed from, South Africa and East Africa to Madagascar (Frickle et al., 2022). During the present study no
specimen of this species was examined. Ali (2017) has, however, provided a photograph of the specimen from
Northern sheltered sites, Hawks Bay, Karachi, Pakistan.

Ostorhinchus fleurieu Lacepede, 1802
(Fig. 13)

Fig.13. Ostorhinchus fleurieu collected during trawl survey onboard R/V Firdous on February 14, 2015.

This species which is commonly known as flower cardinalfish is reported from Pakistan by Fraser (1972), Hoda
(1988), Hussain (2003) and Jalil and Khaliluddin (1972, 1981) but without mentioning any specific location. It was
originally described from Manuabada Island, Port Moresby, Papua New Guinea by Lacepede (1802). No holotype of
this species is known, however, neotype (BPBM 15921) is housed in Bernice P. Bishop Museum, Honolulu, Hawaii,
U.S.A. (Frickle et al., 2022).

This species has dark brown to black intestine. It is coppery with iridescence in colour. Juveniles of this species
has peduncular spot which expand to a broad blackish bar in adults. There is a broad blackish stripe on the flank.
Sometimes this species is confused with A. aureus from which it can be distinguished from lower gill raker count
(19-23 as compared to 22 to 27 in A. aureus and in having a round spot on caudal peduncle (a band in A. aureus)
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(Randall, 1995). According to Smith (1961). It is brilliant coloured with blue stripes through eyes, lower more
prominent and with prominent dark bar round peduncle, extending to basal margins of lobes. This species is known
to be widely distributed in the Indo-Pacific area including Red Sea and Persian Gulf, Gulf of Oman and scattered
localities in East Africa, Seychelles, India, Sri Lanka, the Indo-Malayan region, and Hong Kong; south to Australia;
east to Fiji (Randall et al., 1990).

According to Psomadakis et al. (2015) this species is commonly found in shallow coastal reefs with moderate
currents and also in tidal channels of the estuaries. During present study a number of specimens of this species were
examined which were mainly collected from coastal waters by trawling.

Material Examined:

One specimen collected onboard R/V Firdous on February 14, 2015 (8.5¢cm TL)
One specimen collected onboard R/V Firdous on February 27, 2015 (11 cm TL)

Ostorhinchus gularis (Fraser and Lachner, 1984)
(Fig. 14)

Fig. 14. Ostorhinchus gularis collected during trawl survey onboard R/V Firdous on February 27, 2015.

Commonly known as gular cardinalfish, this species is reported from Pakistan by Fraser et al. (2022) and
Psomadakis et al. (2015). It was originally described as Apogon gularis from Red Sea, Yemen (14°55'N, 42°28'E)
by Fraser and Lachner (1984). Its holotype (USNM 225672) is housed in United States Natural History Museum,
Washington DC, USA (Frickle et al., 2022). Apogon smithvanizi described by Allen and Randall (1994) from off
Bahrain, Persian Gulf is considered to be a synonym of this species.

Opercular ridge of this species is smooth or weakly crenulate whereas preopercular edge is finely serrated. Its
digestive tract and anus is black in colour. Its body is pale, with a narrow blackish stripe from front of snout to eye,
sometimes continuing across operculum and onto body as double line. Sometimes there is another dusky narrow
stripe below 1% dorsal fin base. Its fins are pale in colour. Farser and Lachner (1984) have examined specimens
preserved in 70 % ethanol, therefore, colour may be lost. During present study, a number of specimens were
examined which have spots from cheek extend onto opercle in diagonal fashion as noted by Farser and Lachner
(1984). We have noticed that upper lobe of caudal fin is pinkish in colour where lower lobe is hyaline with black
tips (Fig. 14).

This species is known from western and northern Indian Ocean including Red Sea (Goren and Dor, 1994),
Yemen (Fraser and Lachner, 1984), Bahrain and Oman (Allen and Randall, 1994). It is also reported from Andaman
Islands and the Philippines (Allen and Erdmann, 2012). During the present study a number of specimens were
examined; most of which were collected trawling in the offshore waters of Pakistan.

Material Examined:

One specimen collected during trawl survey onboard R/V Firdous on February 27, 2015 (9 cm
TL)
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Ostorhinchus holotaenia (Regan, 1905)
(Fig. 15)

Fig. 15. Ostorhinchus holotaenia collected from Cape Monz on April 15, 1999.

This species is known as copper striped cardinalfish and is a new record from Pakistan. Many specimens
collected during the present study from Cape Monz and Buleji, Karachi. This species was described from Muscat,
Oman as Apogon holotaenia by Regan (1905). No holotype of this species is known, however, syntypes are housed
in British Museum of Natural History, London, U. K. (Frickle et al., 2022). Presently this species is known from
Oman, India, Reunion and Malaysia (Froese and Pauly, 2022; Randall, 1995).

It is bluish silver with seven coppery stripes. Lower most stripe poorly developed, the bluish silver stripe above
it is replaced with a series of bluish silvery spots and the mid lateral stripe becoming dark brown on caudal peduncle
and continuing to the end of caudal fin. During the present study a few specimens of this species were examined
which were collected through trawling near rocky outcrops..

Material Examined:
One specimen collected from collected from Cape Monz, Karachi on April 15, 1999 (12.1 cm TL).
Ostorhinchus novemfasciatus (Cuvier 1828)

This species is commonly known as seven stripped cardinalfish and was is reported from Karachi by Niazi
(2001) and Nielsen (1960). It was listed among the fishes from Pakistan by Hoda (1985b, 1988), Hussain (2003) and
Jalil and Khaliluddin (1972, 1981) without mentioning any specific location. This species is characterized in having
alternating dark brown and whitish stripes, dark stripes narrower than pale ones; dark midlateral stripe extending
onto caudal fin (Allen and Erdmann, 2012).

This species was described as Apogon novemfasciatus from Timor and Guam, Mariana Islands, western
Pacific by Cuvier (1828). Its holotype is not known, however, syntypes are housed in Australian Museum Sydney,
Museum National d’Historie Naturelle, Paris, France and Forshungsinstitut und Natur Museum Senckenberg,
Frankfurt, Germany (Frickle et al., 2022).1t is known to have distribution in eastern Indian Ocean and Western
Pacific including Christmas Island to the Line Islands, north to the Izu Islands, south to Great Barrier Reef (Froese
and Pauly, 2022). It is reported from India and Sri Lanka by Kapoor et al., (2002), however, it distribution into
western Indian Ocean is doubtful. Presence in Pakistan is also questionable and most reports are based on wrong
identification. During the present study no specimen of this species was examined.
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Ostorhinchus spilurus Regan, 1905
(Fig. 16)

Fig. 16. Ostorhinchus spilurus collected from Karachi fish Harbour on March 24, 2004.

This species may be commonly called Pakistani cardinalfish. It was reported for the first time from Karachi,
Pakistan by Regan (1905) as Apogon spilurus which was later on also reported by Fraser et al. (2022), Frickle et al.
(2022), Froese and Pauly (2022), Gon and Randall (2003b) and Mee (1996). Its holotype is not known, however,
syntypes are housed in British Museum of Natural History, London, U. K. (Frickle et al., 2022). Ostorhynchus
micromaculatus described by Kotthaus (1970) from southern Red Sea, north of Perim, Yemen is considered to a
synonym of this species (Golani and Fricke 2018; Frickle et al., 2022; Gon and Randall, 2003b).

This species is known from southern Red Sea, Somalia and Pakistan (Gon and Randall, 2003b). This species is
characterized to have preopercular edge is serrated and preopercular ridge is smooth. Caudal fin notched with
rounded lobes. A blackish spot on each side at the base of the caudal fin, usually above the lateral line. A blackish
stripe along the base of anal fin (Regan, 1905). A few specimens of this species were examined during the present
study.

Material Examined:
One specimen collected from Karachi fish Harbour on March 24, 2004 (7.9 cm TL)
Tribe Pristiapogonini

Genus Pristapogon Klunzinger, 1870
Pristiapogon fraenatus (Valenciennes, 1832)

This species is commonly known as bridled cardinalfish and was reported from Pakistan by Ali et al., (2021)
and Qureshi (1965). It was originally described as Apogon fraenatus from New Guinea by Valenciennes (1832). Its
holotype is not known, however, lectotype (MNHN 8709) is housed in Museum National d’Historie Naturelle,
Paris, France (Frickle et al., 2022).

The colour is grey to tan dorsally, shading on sides to silvery with iridescence. There is a mid-lateral tapering
black stripe (Myers, 1999) ending in a near pupil-sized (Kuiter and Tonozuka, 2001) basicaudal spot whose lower
edge at level with the lower ray of the central two rays in the caudal fin. Leading edge of the first dorsal fin is
broadly black whereas upper and lower edges of the caudal fin black.

It is known to be widely distributed in Indo-Pacific area including Red Sea, East Africa, South Africa, Persian
Gulf, Socotra, Madagascar and Mascarenes east to Line and Gambier Islands, north to Ryukyu Islands (southern
Japan), south to Western Australia, New South Wales (Australia), New Caledonia and Austral Islands. (Frickle et
al., 2022; Froese and Pauly, 2022). In the area it is known from Oman (Randall, 1995) and India (Kapoor et al,
2002). During the present study no specimen of this species was examined.
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Tribe Rhabdamiini
Genus Rhabdamia Weber, 1909
Rhabdamia nuda (Regan, 1905)
(Fig. 17)

Fig. 17 Rhadmla nuda collected on boad Firdous rmse on Febrary 27, 2015

This species is commonly known as naked cardinalfish and was reported from Karachi by Fraser et al. (2022),
Frickle et al. (2022), Fowler and Bean (1930), Mabuchi et al. (2014) and Regan (1905). It was originally described
as Apogonichthys nudus from Karachi, Pakistan by Regan (1905). Its holotype is not known, however, syntypes are
housed in British Museum of Natural History, London, U. K. (Frickle et al., 2022). According to Frickle et al.
(2022) and Yoshida et al., (2018) it is not a valid species and included in the synonym of Rhabdamia gracilis
(Bleeker 1856), however, Mabuchi et al. (2014) and Froese and Pauly (2022) consider it a valid species.
According to Smith (1961) R. gracilis is translucent pink (in life) whereas preserved specimens have uniform
yellowish, some adults with a line of fine black dots from top of operculum alongside to beyond pectoral apex.
However in specimens from Pakistan no such line of fine black dots from top of operculum alongside to beyond
pectoral apex. In general shape and colouration specimens from Pakistan comes close to the description and sketch
provided by Regan (1905).

This species is so far known from Pakistan and may be endemic in the area. During the present study a few
specimens of this species was examined.

Material Examined:

One specimen collected from on board R/V Firdous Cruise in the offshore waters of Pakistan on
February 27, 2015 (3.7 cm TL).

Tribe Sphaeramiini
Genus Apogonichthyoides Smith, 1949
Apogonichthyoides enigmaticus Smith 1961
(Fig.18)

Fig. 18. Apogonichthyoides enigmaticus collected during trawl survey onboard R/V Firdous on February 27, 2015.

It is commonly known as short-tooth cardinal. It was reported from Pakistan by Fraser et al. (2022) and
Psomadakis et al. (2015). This species was originally described from Durban, KwaZulu-Natal, South Africa,
western Indian Ocean by Smith (1961). Its holotype (SAM 13817) is housed in South African Museum, Cape
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Town, South Africa (Frickle et al., 2022). According to Froese and Pauly (2022) and WoRMS (2022), A.
enigmaicus is included in the synonymy of Ostorhinchus apogonoides. Apogon dhofar Mee, 1995 is considered to
be a synonym of this specie (Fraser et al., 2022; Frickle et al., 2022), however, A. dhofar is consider a valid species
by Froese and Pauly (2022)

According to Fraser et al. (2022) the its pectoral fins has 14 or 15 rays and median predorsal scales. It has
body brown, scale edges and head darker brown, and snout sometimes with yellow tinge; narrow dark brown bar
usually present anteriorly below each dorsal fin, with bars merging with dark leading edge of dorsal fins, but bars
may be indistinct below lateral line; pupils usually encircled with narrow white ring.

This species is reported from Pakistan, Oman, Somalia and (KwaZulu-Natal) South Africa (Fraser et al., 2022).
During the present study a few specimens collected from Pakistan coast were examined.

One specimen collected onboard R/V Firdous on February 27, 2015 (11 cm TL)

Apogonichthyoides cf. maculipinnis Regan, 1908
(Fig. 19)

Fig. 19. Apogonichthyoides cf. maculipinnis collected from offshore waters of Pakistan on Board R/V Firdous
cruises in Pakistan on February 14, 2015

This species is commonly known as specklehead cardinalfish reported from Pakistan by Psomadakis et al.
(2015). It can be distinguished from congeners in having subtruncated to truncated caudal fin. Upper part of its
1%dorsal fin is blackish. This species was originally described as Apogon maculipinnis by Regan (1908) from
Haddumati, Maldives. Its holotype (BMNH 1901.12.31.7) is housed in Natural History Museum, London, U. K.

According to Regan (1908) its head and body powdered with blackish dots; body with a few irregular spots;
upper parts of spinous dorsal blackish; soft dorsal, anal, and ventrals with series of small dark spots; caudal with
numerous dark dots with several spots on body. According to Fraser (2018), the photo of Regan (1908) shows a
black mark on distal portion of third and fourth spinous-dorsal-fin membranes. Otherwise no pattern remains on
darkish head and body of preserved specimen and there are tiny dark spots on body and a faint outline of cheek
markings (Fraser, 2018).

Fraser (2018) detailed colour of the specimen collected from Laamu Atoll, Maldives. He observed that head
pale overlain by small brownish spots including snout, occiput, nape, upper and lower jaws, and cheeks; a dark
wedge-shaped bar extending from the bottom of eye past end of maxilla to lower portion of preopercle, followed by
a wide pale area on cheek with central collection of fine melanophores, bordered above with a short wedge-shaped
dark stripe from rear edge of middle iris ending in a dark vertical bar along rear rim of preopercle; three dark lines
radiating from upper rear quadrant of iris extending to edge of nape; iris multicolored with brownish spots, larger
along periphery and many tiny whitish spots; pupil black. He also observed that body mostly speckled with various
shades and intensities of browns and whites, often dark outlining of scale edges; dark spots on each lateral-line scale
from below first dorsal fin curving down to caudal peduncle; two additional straight rows of dark spots along body,
upper along lateral midline from behind opercle flap to mid-caudal peduncle, lower parallel to second, from behind
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pectoral fin to above middle of anal fin; about 5 faint dark bars along body, first under first dorsal fin, second faint
under dorsal fin interspace, third darker under end of dorsal fin with a discrete small dark spot immediately under
last two dorsal-fin soft rays; fourth and fifth bars on caudal peduncle. First dorsal fin with a small dark mark on
distal portion of second spine, a large dark blotch covering distal membranes of third and fourth dorsal-fin spines,
remaining fin translucent with irregular brown spots; second dorsal fin with translucent zone at base of fin with a
brownish band above followed by a fainter band, then translucent area to tip of fin rays with irregular small
brownish marks; anal fin with small irregular spots on the proximal half; pectoral fins translucent; pelvic fins with
small irregular brownish spots; caudal fin translucent with concentrated small brown spots near base and followed
by scattered tiny spots.

According to Psomadakis et al. (2015) and Fraser (2018), the specimen from Pakistan has black soft dorsal and
anal fins; a diagonal line of dark spots, one per scale, from near the upper edge of the preopercle down to the mid-
body between the soft dorsal and anal fins; a second line of spots, one per scale, from near the upper edge of the
pectoral fin to the lower anterior caudal peduncle; and is lacking small brown spots. The colour pattern of specimen
referred as Apogonichthyoides cf. maculipinnis by Psomadakis et al. (2015) is quite different from the description of
holotype given by Regan (1908) and by specimens collected from Maldives, therefore, Fraser (2018) opined the
specimen from Pakistan may belong to an undescribed species. A. maculipinnis, therefore, seems to be endemic in
Laamu Atoll, Maldives (Fraser, 2018).

Material Examined:

1 specimen collected from offshore waters of Pakistan on Board R/V Firdous cruises in Pakistan on
February 14, 2015 (14.2 cm TL).

Apogonichthyoides nigripinnis (Cuvier, 1828)
(Fig. 20)

Fig. 20. Apogonichthyoides nigripinnis collected during trawl survey onboard R/V Firdous on February 27, 2015.

This species is commonly known as bullseye and was reported as Apogon nigripinnis from Sindh coast,
Pakistan by Murray (1880). It was originally described from Java, Indonesia and Pondicherry, India by Cuvier
(1828). No holotype of this species is known, however, syntypes is housed in Museum National d’Historie
Naturelle, Paris, France (Frickle et al., 2022).

This species has distinguishing colour pattern having dark vertical bar present below each dorsal fin and on
caudal base; a fourth bar may be present between the 2" dorsal and the caudal base (Gon, 1986a). It normally has
large yellow edged black ocellus above pectoral fins which is clearly larger than pupil and its pelvic fins are black.
Pectoral fins of this species are light and other fins are dusky to dark in colour. An oblique dark brown line is
present between lower edge of eye to corner of preopercular. According to Gon, 2000), this species is characterized
by having a large dark ocellus above the pectoral fin and a pale distal edge of the second dorsal fin.

This species is known from Red Sea and south to Delagoa Bay, Mozambique to east to Indo-Malayan Region
and Awustralia (Randall, 1995). It is also known from Arafura Sea (Russell and Houston, 1989). It is one of the
species that is reported to have migrated to the Mediterranean through the Suez Canal (Por, 1978). In the region
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known from Oman (Randall, 1995) and Iran (Assadi, and Dehghani 1997). According to Gon (2000) distribution of
A. nigripinnis is restricted to east coast of India, Andaman Sea and Australia.

Material Examined:

One Specimen — Karachi Fish harbor, collected on November 21, 2010 (10.7 cm TL)
One specimen collected onboard R/V Firdous on February 27, 2015 (12.1 cm TL)

One Specimen — Karachi Fish harbor, commercial catch collected on October 6, 2016 (11.2 cm
TL)

Apogonichthyoides pharaonis Bellotti, 1874
(Fig. 21)

Fig. 21. Apogonichthyoides pharaonic Collected from Karachi Fish Harbour on July 9, 2015.

It is commonly known as Pharoah’s cardinalfish and was reported from Pakistan by Fraser et al. (2022), Froese
and Pauly (2022) and Gon (2000). This species characteristically have; 16-21 developed gill rakers on 1st gill arch.
There are three dark bars on body; 1st bar from anterior part of 1st dorsal base containing a large ocellus ringed in
white above pectoral fins (ocellus sometimes faint or absent on one side) and the 2" bar is located between bases of
2"'dorsal and anal fin whereas3™ bar is present at caudal. The first dark bar joins dark leading edge of first dorsal
fin; second dark bar extends at least to middle of second dorsal and anal fin.

This species was originally described as Apogon pharaonis from Suez, Gulf of Suez, Egypt, Red Sea by
Bellotti (1874). Its holotype which used to be housed in Museo Civico di StoriaNaturale di Milano, Milan, Italy was
destroyed in 1943 (Conci and Michelangeli, 1974; Frickle et al., 2022). Apogon pharaonis is distinguished from A.
nigripinnis in having more gill-rakers and a shorter pelvic fin. Gon (2000) has examined specimens studied by
Regan (1905) from the Persian Gulf (BMNH 1899.5.8.23) and the Arabian Sea (BMNH 1901.1.29.5-14) are actually
belong to this species.

In addition to Pakistan, A. pharaonis is known from the Red Sea, Persian Gulf, Iran, Zanzibar, Mozambique,
South Africa (north of Durban), Seychelles and Madagascar (Gon, 2000). It is also migrated to the Mediterranean
through the Suez Canal (Por, 1978; Corsini-Foka, 2010) and also reported from Greece (Galil, 2007) and Syria
(Saad, 2005).

Material Examined:
One Specimen — Karachi Fish harbor, collected on March 22, 2008 (10.1 cm TL)
One specimen collected onboard R/V Firdous on February 14, 2015 (12.3cm TL)

One Specimen — Karachi Fish harbor, commercial catch collected on July 9, 2015 (9.0 cm TL)

Apogonichthyoides pseudotaeniatus (Gon, 1986b)
(Fig. 22)
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Fig. 22. Apogonichthyoides pseudotaeniatus 60Iiécted from Karchi June 26, 013. The specimens on rgt were
photographed by amateur diver at Churna Island.

This species is commonly known as doublebar cardinalfish and was reported from Pakistan by Fraser et al.
(2022), Psomadakis et al. (2015), Ali (2017) and Ali et al. (2021). It can be distinguished from its congeners in
having 17-20 developed gill rakers on 1%gill arch. Its caudal fin is slightly emarginated with rounded lobes. It is
light reddish brown to grey dorsally, shading to light silvery grey with iridescence on side. It has two narrow dark
brown bars on body, the 1%continuous with a band at front of 1st dorsal fin, the 2" originating below anterior part of
2" dorsal fin. It has a distinct dark basicaudal spot present on the lateral line posteriorly on caudal peduncle.

This species was originally described from off Nelson Village, Eilat, Gulf of Agaba, Red Sea by Gon (1986b).
Its holotype (BPBM 27395) is housed in Bernice P. Bishop Museum, Hawaii (Frickle et al., 2022). This species
reported from Red Sea (Baranes and Golani, 1993) and the Persian Gulf to the Indo-Malayan region, north to Japan
(Frickle et al., 2022; Randall, 1995). It is also known from Hong Kong (Ni and Kwok, 1999) and Oceania (Kailola,
1987). Gon (2000) has examined specimens of A. pseudotaeniatus: from Pakistan housed in Natural History
Museum, London confirming its presence in the area. Ali (2017) has, however, provided a photograph of the
specimen from Northern sheltered sites, Hawks Bay, Karachi, Pakistan.

Five specimens of this species ranging in size from 9 to 13 cm collected from Pakistan were examined which
meet the description given by Randall (1995), however, the black coloration on the soft dorsal in some specimens
were observed to covering its outer margin.

Material Examined:

1 specimen collected from Karachi Fish Harbour on January 2, 2009 (10.0 cm TL).

1 specimen collected from Karachi on October 27, 2009 (9.0 cm TL)

1 specimen collected from Karachi Fish Harbour on June 16, 2010 (9.0 cm TL)

1 specimen collected from offshore waters of Pakistan on November 4, 2009 on Board R/V Firdous
cruises in Pakistan.

1 specimen from Karachi Fish Harbour on June 26, 2013 (13.0 cm TL).

Apogonichthyoides sialis (Jordan & Thompson 1914)
(Fig. 23)

This species is commonly known as twinbar cardinalfish and reported from Pakistan by Fraser et al. (2022),
Psomadakis et al. (2015), Ali (2017) and Ali et al., (2021). Posterior edge of preopercle in this species has small
serrae; serrae on anterior half of ventral edge minute or absent whereas preopercle ridge smooth and post-temporal is
serrate. Its caudal fin is emarginated where intestine is pale. Its body colour is brownish to greenish grey anteriorly,
shading to pale grey posteriorly. There are intense dark brown bars on the body, reaching ventrally to level of lower
pectoral-fin base or slightly lower. The bars joining equally dark leading edge of both dorsal fins. Remaining part of
first dorsal fin is white and that of second dorsal fin translucent. Its pelvic fins are dark brown with white leading
edge and it has distinct dark, small caudal spot.
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Fig. 23. Apogonichthyoides sialis collected from Karachi Fish Harbour on August 15, 2004. The specimens on
right were photographed by amateur diver at Churna Island.

According to Gon (2000), although the colour pattern of Apogonichthyoides sialis is virtually identical to that
of A. pseudotaeniatus, but there several differences making the two as distinct species. A. sialis has a higher first
dorsal fin (third dorsal spine 2.0-2.45 in head length in A. pseudotaeniatus). Colour of the intestine is pale in A.
sialis where it is dark in A. pseudotaeniatus whereas axil of pectoral is dark in A. sialis and pale in A.
pseudotaeniatus. There are also differences in the lengths of upper and lower jaw, lengths of second dorsal and
pelvic-fin spines, and the caudal spot diameter. He however suggested that there is need for further study to
ascertain validity of A. pseudotaeniatus by studying more specimens of both species.

This species was originally described as Amia sialis by Jordan and Thompson (1914) from Suruga Bay, Japan.
Its holotype (FMNH 57084) is housed in the Field Museum of Natural History (FMNH) (Frickle et al., 2022). This
species is widely distributed in the Indo-Pacific Eastern Indian Ocean, western Pacific: eastern India, Bangladesh
and Myanmar; South China Sea east to Philippines, north to Japan. Brunei, China, the Philippines and Suruga Bay,
Japan. (Allen and Erdmann, 2012; Froese and Pauly, 2022)It is also reported Kerala, southwest coast of India
(Manjebrayakath et al., 2012).

Ali (2017) has, however, provided a photograph of the specimen from Northern sheltered sites, Hawks Bay,
Karachi, Pakistan. During the present study a number of specimens of this species were examined.

Material Examined:

One specimen collected from Karachi Fish Harbour on  August 11, 2004 (13.2 cm TL)
One specimen collected from Karachi Fish Harbour on October 12, 2009 (11.1cm TL)

Apogonichthyoides taeniatus Cuvier, 1828
(Fig. 24)

Fig. 24. Apogonichthyoides taeniatus collected from Karachi Fish Harbour on October 11, 2011.

This species is commonly known as two belt cardinal and was reported from Pakistan by Froese and Pauly
(2022), Hoda (1985h, 1988), Hussain (2003), Jalil and Khaliluddin (1972, 1981) without mentioning any specific
location whereas Anonymous (1999), Jenkins (1910) and Misra (1962) reported it from Karachi. Anonymous (1999)
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and Jenkins (1910) reported this species as Apogon bifasciatus which is considered to be a synonym of this species.
This species is known to be distributed in western Indian Ocean from Red Sea and Persian Gulf (Carpenter et al.,
1997), Oman (Randall, 1995) south to Mozambique, Aldabra and Madagascar (Frickle et al., 2022).

This species was originally described from Red Sea by Cuvier (1828). Its holotype is not known, however,
syntypes are housed in Museum National d’HistorieNaturelle, Paris, France and Zoologisches Museum, Humboldt
Universitat, Berlin (Frickle et al., 2022).

This species characterized to have eyes which slightly larger than snout. Its preopercular edge is serrated and
preopercular ridge is smooth, however, it is weakly denticulate at angle. It has 14-15 pectoral fin rays. It is brownish
or silver grey in colour with 3 darker vertical bands on each side of the body. An ocellus with yellow or white ring
in the first band situated below dorsal fin, above pectoral fin and below lateral line. The last band near the base of
caudal fin. Indistinct dusky lines along scale rows. Ventrals with white leading edge with a small black mark on tip.

Material Examined:
One specimen collected from Karachi Fish Harbour October 11, 2011 (12.1 cm TL).
Apogonichthyoides uninotatus (Smith and Redcliffe, 1912)

This species is commonly known as onespot cardinal fish and species was reported from Buleji, Karachi by
Hoda (1985a) and also listed in the fishes of Pakistan without mentioning any specific location by Hoda (1985b,
1988). This species was originally described as Amia uninotatus from Bisucay Island, Cuyos Islands, Philippines by
Smith and Redcliffe (1912). Its holotype (USNM 70248) is housed in National Museum of Natural History,
Washington D.C., U.S.A. (Frickle et al., 2022). In addition to the Philippines, it is also reported from Persian Gulf
by Wright (1988), however, there is a need to verify its distribution and Persian Gulf and Pakistan (Froese and
Pauly, 2022; Frickle et al., 2022). Body dusky, with reddish brown shades; a round blackish blotch larger than the
pupil midway between pectoral and lateral line (Redcliffe, 1912). According to Kuiter and Kozawa (2019) mid-body
spot has a thin pale yellowish halo. No specimens of this species was examined during the present study.

Genus Joydia Smith, 1961
Jaydia truncata (Bleeker, 1855)
(Fig. 25)

Fig. 25. Jaydia ellioti collected from Karachi Fish Harbour on February 1, 2009

This species is commonly known as flag-fin cardinalfish and was reported from Karachi by Niazi (2001) as
Apogonichthys ellioti. This species was originally described as Apogon truncatus by Bleeker( 1855) from Jakarta,
Java, Indonesia. Its holotype (RMNH 5582) is housed in Rijksmuseum van Natuulijke Histoire, Leiden (Frickle et
al., 2022). Fraser (2000), Gon (1997), Mabuchi et al. (2014) and Randall (1995) consider Jaydia ellioti to be a
synonym of A. truncates whih originally described as Apogon ellioti from Madras, India by Day (1875). Its
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holotype is not known, however, lectotype (ZSI F1904) is housed in Zoological Survey of India, Kolkata (Frickle et
al., 2022). Frickle et al. (2022), Froese and Pauly (2022) and Kuiter and Kozawa (2019) consider J. ellioti to be
valid species.

Colour pattern of this species make distinguishable to its congeners. It is generally has golden colour with upper
surface of head and jaws and upper portion of opercle with black spots. It has a greyish band along the side. First
dorsal white, with its upper half deep black. Second dorsal yellow, having a black band along its centre and a black
outer edge and likewise black median band. Caudal fin grey with a white band margined, with black and an external
white edge.

This species was reported to be widely distributed in Indo-West Pacific area including Persian Gulf east to
Philippines and New Guinea, north to southern Japan, south to northern Australia (Frickle et al., 2022). Many
specimens of this species were examined, usually found in reef areas, rocky outcrops and found in the offshore areas
up to a depth of 100 m.

Material Examined:

One specimen collected from Karachi Fish Harbour on April 22, 2008 (7.9 cm TL).
One specimen collected from Karachi Fish Harbour on February 1, 2009 (8 cm TL).
One specimen collected from on board R/V Firdous Cruise on February 27, 2015 (10 cm TL).

Jaydia queketti Gilchrist, 1903
(Fig.26)

Fig.26 Jaydia queketti. collected from on board R/V Dr. Fridtjof Nansen Cruise on October 16, 2010.

This species is commonly known as spotfin cardinal and was reported from Pakistan by Hoda (1985b, 1988),
Hussain (2003), Jalil and Khaliluddin (1972, 1981) and Psomadakis et al. (2015). It was originally described as
Apogon queketti Natal coast off Teguela River mouth, South Africa by Gilchrist (1903). Its holotype is not known,
however, syntypes are housed in British Museum of Natural History, London, U. K. and South African Museum,
Cape Town, South Africa (Frickle et al., 2022). This species is known from Western Indian Ocean: southern Red
Sea, East Africa, South Africa, Socotra and Persian Gulf, Arabian Sea, east to India and Myanmar (Frickle et al.,
2022; Froese and Pualy, 2022). It is known to have migrated to the Mediterranean Sea (Bilecenoglu, 2010).). Hoda
(1985b) reported this species as Apogonichthys queketti.

It colour has light pinkish grey dorsally shading to silvery on sides and ventrally, with a dark brown spot on
scales on side of body below lateral line forming longitudinal rows; 1% dorsal fin with a large black spot in outer
posterior part. It is collected on a number of occasions from depth ranging from 30 to 160 m along Pakistan coast.

Material Examined:

One specimen collected from on board R/V Dr. Fridtjof Nansen Cruise in the offshore waters of
Pakistan on October 16, 2010 (9 cm TL).

One specimen collected from Karachi Fish Harbour on February 27, 2013 (11 cm TL).

One specimen collected from Karachi Fish Harbour on April 26, 2014 (9 cm TL).

One specimen collected from Karachi Fish Harbour on May 22, 2014 (10 cm TL).
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One specimen collected from on board R/V Firdous Cruise in the offshore waters of Pakistan on
February 27, 2015 (10 cm TL).

Jaydia striata (Smith and Radcliffe 1912)
(Fig.27)

This species was reported from Gwader by Day (1875) and from Balochistan coast by Zugmeyer (1913). It
was also reported from Pakistan coast without mentioning any specific location by Fraser et al. (2022), Frickle et
al. (2022), Gon and Randall (2003), Hoda (1985b, 1988), Psomadakis et al. (2015), Qureshi (1965), Randall (1995).

Fig. 27. Jaydia striata collected from Karachi Fish Harbour on February 1, 2009.

Its peritoneum is silvery white with dusky spots. Its body has 7-11 narrow dark brown bars. Scale pockets
above lateral line have dark edge. Cheek stripe are usually present and distal half of 1% dorsal fin is dusky.

This species was originally described as Amia striata from western coast of Luzon lIsland (16°30'36"N,
120°11'06"E), Philippines, Albatross station 5442, depth 45 fathoms. By Smith and Radcliffe (1912). Its holotype
(USNM 68403) is housed in United States National Museum, Washington D. C. USA (Frickle et al., 2022). This
species is known to have wide distribution in the Indo-West Pacific area including Persian Gulf and Pakistan east to
Philippines and Papua New Guinea (Frickle et al., 2022).

Material Examined:

One specimen collected from Karachi Fish Harbour on February 1, 2009 (9 cm TL).

One specimen collected from Karachi Fish Harbour on October 21, 2012 (9.5 cm TL).

One specimen collected from on board R/V Firdous Cruise in the offshore waters of Pakistan on
February 27, 2015 (9 cm TL).

Jaydia lineata (Temminck & Schlegel 1843)
(Fig. 28)

Fig. 28. Jaydia lineata collected from Karachi Fish Harbour on January 2, 2011.
This species was reported for the first time from Pakistan coast. This species was originally described as
Apogon lineatus by Temminck and Schlegel (1843 from Nagasaki, Japan. Its holphytype is not known but its
lectotype (RMNH 70a) is housed in Rijksmuseum van Natuulijke Histoire, Leiden (Frickle et al., 2022). This
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species is characterized in having 10 to 12 brown bands on sides of body, however, number and width of these
bands varies with habitat (Froese and Pauly, 2022). Body shape and coloration closely resembles A. ellioti, but
distinguished by not having luminous organ. According to Randall (1995), it is light grey dorsally, the edges of
scales, dusky; shading to silvery on sides and ventrally. It also has ten dusky bars on body narrower that pale
interspaces; a dusky bar from below posterior part of eyes and another longer bar from behind upper part of eye to
corner of preopercle; front of snout and chin dusky; outer half of the first dorsal fin blackish; second dorsal and
caudal fins slightly dusky. Its caudal fin is slightly rounded.

This species is known from Funka Bay of Hokkaido to the South China Sea and farther south (Masuda et al.
1984), India (Kumar et al., 2019) and Oman (Randall, 1995). During the present study a number of specimens of
this species ranging from 9 to 10 cm were examined from commercial landings in Karachi Fish Harbour.

Material Examined:

One specimen collected from Karachi Fish Harbour on January 2, 2009 (9 cm TL).
Two specimens collected from Karachi Fish Harbour on December 23, 2011 (9.0 and 9.5 cm TL).
One specimen collected from Karachi Fish Harbour on March 16, 2014 (9.1 cm TL).

Kuiter and Kozawa (2019) provides details of colour and other description of Jaydia striata, Jaydia
lineata and their congener Jaydia striatodes (Gon 1997) which indicates that:

e Jaydia striata is known to be distributed in the Indo-West Pacific including Persian Gulf and Pakistan east
to Philippines and Papua New Guinea (Frickle et al., 2022). . This species is characterized in having pale
yellowish grey to silvery colour with 9 to 11 black narrow bands on sides. Fins area yellowish, often with
dusky broad margins and caudal fins slightly rounded.

e Jaydia lineata is characterized to have silvery grey body with 8 to 10 black thin bars alongside, from
behind head to last one on basicaudal. Caudal fin usually slightly rounded but shape variable to truncate or
emarginated with shallow central indent.

e Jaydia striatodes is known from Eastern Indian Ocean, western Pacific: Andaman Sea east to Philippines,
north to northern Vietnam and southern China (Frickle et al., 2022). This species is almost similar to J.
striata but its body is pale grey to silvery with 6 to 9 dark bars on sides. Its eyes are yellowish and its
caudal fin is rounded.

Genus Nectamia Jordan, 1917
Nectamia bandanensis (Bleeker, 1854)

This species is commonly known as bigeye cardinalfish and was reported from Balochistan, Pakistan by
Zugmayer (1913). It was originally described as Apogon bandanensis from Banda Neira, Banda Islands, Indonesia
by Bleeker (1854). Its holotype is not known, however, syntypes are housed in Rijksmuseum van Natuulijke
Histoire, Leiden and British Museum of Natural History, London, U. K. (Frickle et al., 2022).

This species is characterized in having coppery or silvery colour with saddle or bar across the caudal peduncle
and a wedge-shaped bar below the eye. Leading edge of ventral fin in this species is clearly pale-blue. It is further
characterized by grey caudal peduncle with broad dark bar at base (Allen and Erdman, 2012)

This species is known to be distributed from Moluccas and Philippines to Samoa, north to the Ryukyu Is., south
to southern Great Barrier Reef; Mariana, Micronesia and also from Mozambique (Froese and Pauly, 2002). With the
exception of a doubtful record from Mozambique by Pereira (2000), this species is not known from Western and
northern Indian Ocean. Zugmayer (1913) reported from Pakistan, therefore, needs further authentication. During
present study no specimen of this species was examined.

Genus Sphaeramia Fowler and Bean, 1930
Sphaeramia orbicularis (Cuvier, 1828)
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This species is commonly known as orbinculate cardinalfish and was reported as Apogon orbicularis from
Pakistan by Hoda (1985h, 1988). It was originally described as Apogon orbicularis from Java, Indonesia by Cuvier
(1828). Its holotype (RMNH 49) is housed in Rijksmuseum van Natuulijke Histoire, Leiden (Frickle et al., 2022). It
is greenish grey in colour with dark vertical bar from origin of spiny dorsal to just in front of anus. There are
scattered spots on body, head and 1% dorsal membrane. Its pelvic fins are dark (Gon, 1986a, Kuiter and Tonozuka,
2001).

This species is known from East Africa to Kiribati, north to the Ryukyu Islands, south to New Caledonia; Belau
to eastern Caroline and Mariana Islands in Micronesia (Frickle et al., 2022). No specimen of this species was
examined during the present study.

Tribe Zoramiini
Genus Fibramia Fraser & Mabuchi in Mabuchi, Fraser, Song, Zauma and Nichida, 2014
Fibramia thermalis Cuvier, 1829

This species is commonly known as half-barred cardinal and was reported from Karachi coast by Moazzam and
Rizvi (1980) and Niazi (2001). It was original described as Apogon thermlis from sources of hot waters of Cania, Sri
Lanka and Red Sea by Cuvier (1829). Its holotype (MNHN 8686) in housed in the Museum National d’Historie
Naturelle, Paris, France (Frickle et al., 2022). This species is widely distributed in the Indo-Pacific area extending to
south to Natal, South Africa and east to western Pacific.

This species is known to have black stripe that runs from snout through eye to angle of opercle. There is a
caudal spot present. Sometimes it has yellow barring on sides or 2-3 tiny black spots along base of dorsal fin. No
specimens of this species was examined during the present study.

CONCLUSIONS

Most of the species of Family Apogonidae are brightly coloured and generally small fish, with most species
being less than 10 cm except Holapogon maximus which may attain a size of about 28 cm. These species mainly
inhabit coral habitats, however, along the coast of Pakistan coral habitats are limited to a few locations including
Churna island, Ormara, Astola Island an Gwader (Ali et al., 2021). A number of species reported in this study are
mainly collected from fishing grounds located in coastal waters and inner continental shelf. Nevertheless a few
species are exclusively collected from coral habitats along the coastline (Ali et al., 2021). Cardinal fishes feed upon
a wide variety from small fishes, crabs, prawns and other tiny animals including plankton.

-

: o : : .
Fig. 29. broadband cardinalfish (Ostorhinchus fasciatus) trawled from offshore waters Karachi off Cape Monz.

Cardinal fishes are considered to be of little or no commercial value because of their small size and rarity of
occurrence. Along Pakistan coast, there are few occasions when reasonable quantities of broadband cardinalfish
(Ostorhinchus fasciatus) are caught by shrimp trawling operating in coastal waters off rocky outcrops (Fig. 29). In
such cases, these fishes are dried and used a raw material for fish meal production.
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A few species such as smallscale cardinalfish (Lepidamia multitaeniata) are caught by handlines along the
rocky outcrops along Pakistan coast (Fig. 30). Because of their comparatively large size (15 to 17 cm), these are
consumed by anglers along with other species caught from the area, Other than these species, no other species are of
commercial importance. In Pakistan, sea water aquarium are not popular, therefore, cardinalfishes are being caught
for keeping in aquarium or for export.

Fig.30. Smallscale cardinalfish (Lepidamia multitaeniata) caught by angular aiongWit
Hawkbay, Karachi.

h other fishes at Buleji,

During the present study, 42 species of cardinal fishes belonging to 16 genera are reported from Pakistan. Of
these, five species including Apogon dhofar, A. indicus, A. fugax, Taeniamia pallida and Jaydia lineata are reported
for the first time from Pakistan. There are a number of species of cardinalfishes may also be occurring in coral
habitats and associated ecosystem, however, because of difficulty in their collection and taking their good
photographs, these could not be included in present study.

REFERENCE

Ahmed, N. (1996). Extraction, exploration and demand forecasting for aquarium fishes from Pakistan. Ph. D.
Dissertation, Department of Economics, University of Karachi, 242p.

Ahmed, N. and S. Wazarat (1993). Seawater aquarium fishes of Pakistan. In: Proceedings of a National Seminar on
Study and Management in Coastal Zones in Pakistan Marine Reference Collection and Resource Centre,
University of Karachi, Karachi. (N. M. Tirmizi and Q. B. Kazmi eds.). pp. 73-119.

Ali, A. (2017). Study on distribution of corals and other associated communities in the coastal waters of Pakistan.
M. Phil. Thesis. Centre of Excellence in Marine Biology, University of Karachi, Karachi, Pakistan.

Ali, A., P.J. A. Siddiqui, N. Ahmad, S. A. Amir, R. Masroor, S. Shafique and Z. Burhan (2021). Ecology of Fish
Communities in Coral Habitats Along the Coast of Pakistan: Potential Threats and Conservation Strategies.
Pakistan Journal of Zoology 53:1343-1351.

Allen, G. R. and M. Adrim (2003). Coral reef fishes of Indonesia. Zoological Studies 42): 1-72.

Allen, G. R. and M. V. Erdmann (2012). Reef fishes of the East Indies. Perth, Australia: University of Hawai'i Press,
Volumes I-111.

Allen, G.R. and J.E. Randall (1994). A new species of cardinalfish (Apogon: Apogonidae) from Arabian Seas.
Revue francaise d'Aquariologie Herpétologie. 21:24-26.

Anonymous (1999). Fish collection of the Natural History Museum, London (formerly British Museum of Natural
History (BMNH)). Natural History Museum, London (formerly British Museum of Natural History (BMNH)).

Anonymous (2001). Fish collection database of the National Museum of Natural History (Smithsonian Institution).
Smithsonian Institution - Division of Fishes, Washington D. C. USA

INTERNATIONAL JOURNAL OF BIOLOGY AND BIOTECHNOLOGY 20 (1): 47-80, 2023.




76 MUHAMMAD MOAZZAM AND H.B. OSMANY

Assadi, H. and P. R. Dehghani (1997). Atlas of the Persian Gulf and the Sea of Oman fishes. Iranian Fisheries
Research and Training Organization, Iran.

Baranes, A. and D. Golani (1993). An annotated list of deep-sea fishes collected in the northern Red Sea, Gulf of
Agaba. Israel Journal of Zoology 39: 299-336.

Bellotti, C. (1874). Sopra due specie di pesci raccolte in Egitto durante I'inverno del 1873-74. Atti della Societa
Italiana di Scienze Naturali di Milano 17: 262-265.

Bilecenoglu, M., (2010). Alien marine fishes of Turkey - an updated review. In: Fish Invasions in the Mediterranean
Sea: Change and Renewal (D. Golani and B. Appelbaum-Golani eds.). Pensoft. Sofia-Moscow. pp. 189-217.
Bleeker, P. (1852a). Bijdrage tot de kennis der ichthyologische fauna van Singapore. Natuurkundig Tijdschrift voor

Nederlandsch Indié 3: 51-86.

Bleeker, P. (1852b). Bijdrage tot de kennis der ichthyologische fauna van het eiland Banka. Natuurkundig
Tijdschrift voor Nederlandsch Indié 3: 443-460.

Bleeker, P. (1854). Derde bijdrage tot de kennis der ichthyologische fauna van de Banda-eilanden. Natuurkundig
Tijdschrift voor Nederlandsch Indié 6: 89-114.

Bleeker, P. (1855). Specierum piscium javanensium novarum vel minus cognitarum diagnoses adumbratae.
Natuurkundig Tijdschrift voor Nederlandsch Indié 7: 415-448.

Bleeker, P. (1856). Zevende bijdrage tot de kennis der ichthyologische fauna van Ternate. Natuurkundig Tijdschrift
voor Nederlandsch Indié 10: 357-386.

Bleeker, P. (1859). Over eenige vischsoorten van de zuidkust-wateren van Java. Natuurkundig Tijdschrift voor
Nederlandsch Indié 19: 329-352

Boulenger, G. A. (1888). An account of the fishes obtained by Surgeon-Major A. S. G. Jayakar at Muscat, east
coast of Arabia. Proceedings of the Zoological Society of London 1887: 653-667.

Carpenter, K.E., F. Krupp, D.A. Jones and U. Zajonz (1997). Living marine resources of Kuwait, eastern Saudi
Arabia, Bahrain, Qatar, and the United Arab Emirates. FAO species identification field guide for fishery
purposes. 293p + 17 col. plates. Rome, FAO.

Conci, C. and M. Michelangeli (1974). Catalogo dei tipi del Museo Civico di Storia Naturale di Milano. I. I tipi dei
pesci, con note storiche sulla collezione ittiologica. Atti della Societa Italiana di Scienze Naturali e del Museo
Civico di Storia Naturale di Milano 115: 213-237.

Corsini-Foka, M. (2010). Current status of alien species in Greek seas. In: Fish Invasions in the Mediterranean Sea:
Change and Renewal (D. Golani and B. Appelbaum-Golani eds.). Pensoft. Sofia-Moscow. pp. 219-253.

Cuvier, G. (Cuvier, G. and A. Valenciennes) (1828). Histoire naturelle des poissons. Tome second. Livre Troisieme.
Des poissons de la famille des perches, ou des percoides. v. 2. F. G. Levrault, Paris.

Cuvier, G. (Cuvier, G. and A. Valenciennes) (1829). Histoire naturelle des poissons. Tome troisieme. Suite du Livre
troisieme. Des percoides a dorsale unique a sept rayons branchiaux et a dents en velours ou en cardes. F. G.
Levrault, Paris.

Day, F. (1875). The fishes of India; being a natural history of the fishes known to inhabit the seas and fresh waters
of India, Burma, and Ceylon Part 1. London.

Donaldson, T. J. and R. F. Myers (2002). Insular freshwater fish faunas of Micronesia: patterns of species richness
and similarity. Environmental Biology of Fishes 65:139-149.

Fowler, H. W. and B. A. Bean (1930). Contributions to the biology of the Philippine Archipelago and adjacent
regions. The fishes of the families Amiidae, Chandidae, Duleidae, and Serranidae, obtained by the United States
Bureau of Fisheries steamer "Albatross" in 1907 to 1910 ... adjacent seas. Bulletin of the United States National
Museum No. 100, 10: 1-334.

Fraser, T. H. (1972). Comparative osteology of the shallow water cardinal fishes Perciformes: Apogonidae with
reference to the systematics and evolution of the family. Rhodes Univ. Ichthyological Bulletin. No. 34: 1-105.

Fraser, T. H. (1973). Evolutionary significance of Holapogon, a new genus of cardinal fishes (Apogonidae), with a
redescription of its type-species, Apogon maximus. The J.L.B Smith Institute of Ichthyology Special Publication
No. 10: 1-7.

Fraser, T. H. (2018). Redescription of the cardinalfish Apogonichthyoides maculipinnis (Percomorpha: Apogonidae:
Apogoninae) from the Maldives, last collected 118 years ago. Journal of the Ocean Science Foundation 30,
100-104

Fraser, T. H. (2000).A new species of Apogon (Perciformes: Apogonidae) from the Saya de Malha Bank, Indian
Ocean, with redescriptions of Apogon regani Whitley, 1951, A. gardineri Regan, 1908, and A. heraldi (Herre,
1943). Proceedings of the Biological Society of Washington v. 113 (no. 1): 249-263.

Fraser, T. H. (2005). A review of the species in the Apogon fasciatus group with a description of a new species of
cardinalfish from the Indo-West Pacific (Perciformes: Apogonidae). Zootaxa 924: 1-30.

INTERNATIONAL JOURNAL OF BIOLOGY AND BIOTECHNOLOGY 20 (1): 47-80, 2023.




REVIEW OF CARDINAL FISHES OF FAMILY APOGONIDAE OF PAKISTAN 77

Fraser, T. H. (2013). A new genus of cardinalfish (Apogonidae: Percomorpha), redescription of Archamia and
resemblances and relationships with Kurtus (Kurtidae: Percomorpha). Zootaxa 3714: 1-63.

Fraser, T. H., O. Gon and M. Kraai (2022). Family Apogonidae, Cardinalfishes. In: Coastal fishes of the western
Indian Ocean (P. C. Heemstra, P. C. E. Heemstra, D. A. Ebert, W. Holleman and J. E. Randall eds.). Volume
3. South African Institute for Aquatic Biodiversity, Makhanda, South Africa. pp. 167-223.

Fraser, T. H. and E. A. Lachner (1984). An unusual Indo-west Pacific cardinalfish of the genus Apogon (Teleostei:
Apogonidae). Proceedings of the Biological Society of Washington 97: 632-636.

Fricke, R., Eschmeyer, W. N. and R. Van der Laan (eds). (2022). ECoF. Eschmeyer's Catalog of Fishes: Genera,
Species, References. California Academy of Sciences. San Francisco. Electronic version accessed 30 November
2022.

Froese, R. and D. Pauly. Editors (2022). FishBase. World Wide Web electronic publication.
www.fishbase.org, version (5/2022)

Gmelin, J. F. (1789). Caroli a Linné ... Systema Naturae per regna tria naturae, secundum classes, ordines, genera,
species; cum characteribus, differentiis, synonymis, locis. Editio decimo tertia, aucta, reformata. 3 vols. in 9
parts. Lipsiae, 1788-93. 1:1033-1516

Gilchrist, J. D. F. (1903). Descriptions of new South African fishes. Marine Investigations in South Africa 2: 203-
211.

Gilchrist, J. D. F. and W. W. Thompson (1908). Descriptions of fishes from the coast of Natal. Annals of the South
African Museum 6: 145-206.

Gill, T. N. (1863). Catalogue of the fishes of Lower California, in the Smithsonian Institution, collected by Mr. J.
Xantus. Part IV. Proceedings of the Academy of Natural Sciences of Philadelphia 15: 80-88.

Galil, B. S. (2007). Seeing Red: Alien species along the Mediterranean coast of Israel. Aquatic Invasions 2: 281-312.

Golani, D. and R. Fricke (2018). Checklist of the Red Sea fishes with delineation of the Gulf of Suez, Gulf of
Agaba, endemism and Lessepsian migrants. Zootaxa 4509: 1-215.

Gon, 0. (1986a). Apogonidae. In: Smiths' sea fishes. (M.M. Smith and P.C. Heemstra eds.). Springer-Verlag, Berlin.
pp. 546-561.

Gon, O. (1986b). Apogon bifasciatus Rippell 1838, a junior synonym of Apogon taeniatus Ehrenberg 1828, and
description of Apogon pseudotaeniatus n. sp. (Pisces: Apogonidae). Senckenbergiana Biologica 67: 5-17.

Gon, O. (1993).Revision of the cardinalfish genus Cheilodipterus (Perciformes: Apogonidae), with description of
five new species. Indo-Pacific Fishes No. 22: 1-59.

Gon, O. (1995). Revision of the cardinalfish subgenus Lepidamia (Perciformes, Apogonidae, Apogon). Israel
Journal of Zoology 41: 1-22.

Gon, O. (1987). Redescription of Apogon (Ostorhinchus) fleurieu (Lacepéde, 1802) with notes on its synonymy.
Japanese Journal of Ichthyology 34: 138-145.

Gon, 0. (1997). Revision of the cardinalfish subgenus Jaydia (Perciformes, Apogonidae, Apogon). In: Skelton &
Lutjeharms, 1997, The J.L.B. Smith Institute of Ichthyology - 50 years. Transactions of the Royal Society of
South Africa 51: 147-194.

Gon, O. (2000). The taxonomic status of the cardinalfish species Apogon niger, A. nigripinnis, A. pharaonis, A.
sialis, and related species (Perciformes: Apogonidae). The J.L.B Smith Institute of Ichthyology Special
Publication No. 65: 1-20.

Gon, O., S. V. Bogorodsky, A. O. Mal and T. J. Alpermann (2020). A new species of the cardinalfish genus Apogon
(Teleostei, Apogonidae) from the southern Red Sea and Indian Ocean with comments on phylogenetic
relationships within the Apogonini. Zootaxa 4896: 485-504.

Gon, O. and J. E. Randall (1995). Descriptions of three new species of the cardinalfish genus Archamia
(Perciformes; Apogonidae). Israel Journal of Zoology 41: 539-550.

Gon, O. and J. E. Randall (2003a). Revision of the Indo-Pacific cardinalfish genus Archamia (Perciformes:
Apogonidae), with description of a new species. Indo-Pacific Fishes 35: 1-49.

Gon, O. and J. E. Randall (2003b). A review of the cardinalfishes (Perciformes: Apogonidae) of the Rea [sic] Sea.
Smithiana. Publications in Aquatic Biodiversity Bulletin 1: 1-48.

Goren, M. and M. Dor (1994). An updated checklist of the fishes of the Red Sea. CLOFRES Il. The Israel Academy
of Sciences and Humanities, Jerusalem.

Greenfield, D. W. (2001). Revision of the Apogon erythrinus complex (Teleostei: Apogonidae). Copeia 2001 : 459-
472.

INTERNATIONAL JOURNAL OF BIOLOGY AND BIOTECHNOLOGY 20 (1): 47-80, 2023.




78 MUHAMMAD MOAZZAM AND H.B. OSMANY

Gunther, A. (1859). Catalogue of the fishes in the British Museum. Catalogue of the acanthopterygian fishes in the
collection of the British Museum. Gasterosteidae, Berycidae, Percidae, Aphredoderidae, Pristipomatidae,
Mullidae, Sparidae. v. 1

Hoda, S. M. S., 1985a. First record of eight fishes from Karachi coast of Pakistan. Proc. 5th Pakistan Congr. Zool.
5: 243-252.

Hoda, S. M. S., 1985h. Identification of coastal fish varieties of Pakistan. Pak. Agric. 7:38-44.

Hoda, S. M. S., 1988. Fishes from the coast of Pakistan. Biologia (Lahore) 34: 1-38.

Hussain, S. M. (2003). Brief Report on Biodiversity in the Coastal Areas of Pakistan. Regional Technical
Assistance. (RETA) ADB/IUCN.113p (Draft).

Hussain, S. M., and S. Kidwai (1994). Midwater fishes collected from the Arabian Sea. Marine Research 3: 57-81.

Jalil, S. A., and M. Khaliluddin (1972). A checklist of marine fishes of Pakistan, Government of Pakistan.

Jalil, S. A., and M. Khaliluddin (1981). A checklist of marine fishes of Pakistan, Government of Pakistan.

Jenkins, J. T. (1910). Notes on fish from India and Persia with description of new species. IVV. On a collection of fish
from Karachi, with a description of two new pleuronectids). Records of Indian Museum 5: 123-140.

Jordan, D. S. and W. F. Thompson (1914). Record of the fishes obtained in Japan in 1911. Memoirs of the Carnegie
Museum 6: 205-313.

Kailola, P. J. (1987). The fishes of Papua New Guinea: a revised and annotated checklist. Vol. 1l Scorpaenidae to
Callionymidae. Research Bulletin No. 41, Research Section, Dept. of Fisheries and Marine Resources, Papua
New Guinea.

Kapoor, D., R. Dayal and A.G. Ponniah (2002). Fish biodiversity of India. National Bureau of Fish Genetic
Resources Lucknow, India.

Klunzinger, C. B. (1879). Die v. Miller'sche Sammlung australischer Fische. Anzeiger der Kaiserlichen Akademie
der Wissenschaften, Wien, Mathematisch-Naturwissenschaftliche Classe 16: 254-261.

Klunzinger, C. B. (1870). Synopsis der Fische des Rothen Meeres. I. Theil. Percoiden-Mugiloiden. Verhandlungen
der K.-K. zoologisch-botanischen Gesellschaft in Wien 20: 669-834.

Kotthaus, A. (1970). Fische des Indischen Ozeans. Ergebnisse der ichthyologischen Untersuchungen wahrend der
Expedition des Forschungsschiffes 'Meteor' in den Indischen Ozean, Oktober 1964 bis Mai 1965. A.
Systematischer Teil VIII1 Percomorphi (2). Meteor Forschungsergebnisse. Reihe D, Biologie No. 6: 56-75.

Kuiter, R. H. and T. Kozawa, T. (1999) Fishes of the Indo-West Pacific, Apogonidae, Pictorial Guide. Zoonetics
ERBook, Aguatic Photographics, COROM Second Edition, Seaford, Australia.

Kuiter, R. H. and T. Kozawa (2019). Cardinalfishes of the world. New edition. Seaford, Victoria (Aquatic
Photographics) and Okazaki, Aichi, Japan (Anthias, Nexus): 1-198.

Kuiter, R.H. and T. Tonozuka (2001). Pictorial guide to Indonesian reef fishes. Part 1. Eels- Snappers, Muraenidae
- Lutjanidae. Zoonetics, Australia.

Kulbicki, M., J. E. Randall and J. Rivaton (1994). Checklist of the fishes of the Chesterfield Islands (Coral Sea).
Micronesica 27:1-43.

Kumar, R., A. P. Dineshbabu, A. K. Jaiswar, L. Shenoy, A. P. Kumar, S. Rahangdale, V. Vase and D.
Damodaran (2019). New distributional records for cardinalfishes (Perciformes/Apogonidae) from north east
Avrabian Sea, western Indian Ocean. Thalassas: An International Journal of Marine Sciences 35: 341-346.

Lacepéde, B. G. E. (1801). Histoire naturelle des poisons. v. 3. Chez Plassan, Imprimeur-Librare. Paris

Lacepéde, B. G. E. (1802). Histoire naturelle des poissons. v. 4. Chez Plassan, Imprimeur-Librare. Paris

Mabuchi, K., T. H. Fraser, H. Song, Y. Azuma and M. Nishida (2014). Revision of the systematics of the
cardinalfishes (Percomorpha: Apogonidae) based on molecular analyses and comparative reevaluation of
morphological characters. Zootaxa 3846: 151-203.

Macleay, W. (1881). Descriptive catalogue of the fishes of Australia. Part I. Proceedings of the Linnean Society of
New South Wales 5: 302-444

Manjebrayakath, H., K. V. Akhilesh and N. G. K. Pillai (2012). Report of Apogonichthyoides sialis (Perciformes:
Apogonidae) from the west coast of India. Marine Biodiversity Records 5: 1-3.

Masuda, H., K. Amaoka, C. Araga, T. Uyeno and T. Yoshino (1984). The fishes of the Japanese Archipelago. Vol.
1. Tokai University Press, Tokyo, Japan.

Mee, J. K. L. (1995). Apogon dhofar. In: Coastal fishes of Oman (J. E. Randall ed.). Crawford House Publishing
Pty Ltd, Bathurst, Australia. pp. 161.

Mee, J. K. L. (1996). Apogon dhofar, a new cardinalfish (Perciformes: Apogonidae) from the northwestern Indian
Ocean. Journal of South Asian Natural History 2: 103-112.

Misra, K. S. (1962). An aid to the identification of the common commercial fishes of India and Pakistan. Records of
Indian Museum 57: 1-320.

INTERNATIONAL JOURNAL OF BIOLOGY AND BIOTECHNOLOGY 20 (1): 47-80, 2023.




REVIEW OF CARDINAL FISHES OF FAMILY APOGONIDAE OF PAKISTAN 79

Moazzam, M. and S. H. N. Rizvi (1980). Fish entrapment in the sea water intake of a power plant at Karachi.
Environmental Biology of Fishes 5: 49-57.

Murray, J. A. (1880). A Hand-book to the Geology, Botany and Zoology of Sind. Beacon Press, Kurruchee

Myers, R. F. (1999). Micronesian reef fishes. A comprehensive guide to the coral reef fishes of Micronesia. 3rd
revised ed. Coral Graphics, Guam.

Ni, I.-H. and K.-Y. Kwok (1999). Marine fish fauna in Hong Kong waters. Zoological Studies 38:130-152.

Niazi, R. M. (2001). A trawl study of benthic marine macro-organisms found in the near shore waters of Karachi,
Pakistan. Pakistan Journal of Fisheries 2: 13-23.

Nielsen, J. G. (1960). On some fishes from Karachi and Bombay with description of a new genus and species of the
Haliophidae. Videnskabelige Meddelelser fra Dansk naturhistorisk Forening i Kjgbenhavn 123: 249-256.

Pereira, M. A. M. (2000). Preliminary checklist of reef-associated fishes of Mozambique. Maputo, Ministry for the
Coordination of Environmental Affairs (MICOA).

Poey, F. (1860). Memorias sobra la historia natural de la Isla de Cuba, acompafiadas de sumarios Latinos y
extractos en Francés. Tomo 2. La Habana.

Por, F. D. (1978). Lessepsian migration. Springer-Verlag, Berlin, Heidelberg, New York.

Psomadakis, P. N., H. B. Osmany and M. Moazziam (2015). Field identification guide to the living marine
resources of Pakistan. FAO species identification guide for fishery purposes. Food and Agriculture
Organization of the United Nations, Rome.

Qureshi, M. R. (1965). A field key to the identification of fishes Order Perciformes. Part. Il. Family
Pseudochromidae, Diploprionidae, Tharaponidae, Plesiopidae, Kuhliidae, Priacanthidae, Apogonidae,
Sillaginidae, Malacanthidae and Lactariidae. The Scientist. 7: 172-186.

Randall, J. E. (1995). Coastal fishes of Oman. Crawford House Publishing Pty Ltd, Bathurst, Australia

Randall, J. E. and E. A. Lachner (1986). The status of the Indo-West Pacific cardinalfishes Apogon aroubiensis and
A. nigrofasciatus. Proceedings of the Biological Society of Washington 99: 110-120.

Randall, J. E., T. H. Fraser and E. A. Lachner, (1990). On the validity of the Indo-Pacific cardinalfishes Apogon
aureus (Lacepede) and A. fleurieu (Lacepéde), with description of a related new species from the Red Sea.
Proceedings of Biological Society of Washington 103: 39-62.

Randall, J. E., J. T. Williams, D. G. Smith, M. Kulbicki, G. M. Tham, P. Labrosse, M. Kronen, E. Clua and B.S.
Mann (2003). Checklist of the shore and epipelagic fishes of Tonga. Atoll Research Bulletin Nos. 502.

Radcliffe, L. (1912). Descriptions of fifteen new fishes of the family Cheilodipteridae, from the Philippine Islands
and contiguous waters. Proceedings of United States National Museum 41:431-446.

Regan, C. T. (1905). On fishes from the Persian Gulf, the Sea of Oman, and Karachi, collected by Mr. F. W.
Townsend. Journal of the Bombay Natural History Society 16: 318-333.

Regan, C. T. (1908). Report on the marine fishes collected by Mr. J. Stanley Gardiner in the Indian Ocean. The
Transactions of the Linnean Society of London. Second Series. Zoology 12: 217-255.

Regan, C. T. (1919). Fishes from Durban, Natal, collected by Messrs. H. W. Bell Marley and Romer Robinson.
Annals of the Durban Museum 2: 197-204.

Ruppell, W. P. E. S. (1838). Neue Wirbelthiere zu der Fauna von Abyssinien gehérig. Fische des Rothen Meeres.
Siegmund Schmerber, Frankfurt am Main

Russell, B.C. and W. Houston (1989). Offshore fishes of the Arafura Sea. Beagle 6:69-84.

Saad, A. (2005). Check-list of bony fish collected from the coast of Syria. Turkish Journal of Fisheries and Aquatic
Sciences 5: 99-106.

Smith, H. M. and L. Radcliffe (1912). Descriptions of fifteen new fishes of the family Cheilodipteridae, from the
Philippine Islands and contiguous waters. [Scientific results of the Philippine cruise of the Fisheries steamer
"Albatross,” 1907-1910.--No. 13.]. Proceedings of the United States National Museum 41: 431-446.

Smith, J. L. B. (1961). Fishes of the family Apogonidae of the western Indian Ocean and the Red Sea.
Ichthyological Bulletin, Department of Ichthyology, Rhodes University No. 22: 373-418.

Smith, J. L. B. and M. M. Smith (1963). The fishes of Seychelles. 1st edition. Department of Ichthyology, Rhodes
University, Grahamstown.

Temminck, C. J. and H. Schlegel (1843). Pisces. In: Fauna Japonica, sive descriptio animalium, quae in itinere per
Japoniam ... suscepto annis 1823-1830 collegit, notis, observationibus et adumbrationibus illustravit Ph. Fr. de
Siebold. Lugduni Batavoru. (Siebold, P. F. de ed.) Leiden Part 1. pp. 1-20.

Thollot, P. (1996). Les poissons de mangrove du lagon sud-ouest de Nouvelle-Calédonie. ORSTOM Editions, Paris.

Valenciennes, A. (Cuvier, G. and A. Valenciennes) (1831). Histoire naturelle des poissons. F. G. Levrault, Paris.
7:1-531.

INTERNATIONAL JOURNAL OF BIOLOGY AND BIOTECHNOLOGY 20 (1): 47-80, 2023.




80 MUHAMMAD MOAZZAM AND H.B. OSMANY

Valenciennes, A. (1832). Descriptions de plusieurs especes nouvelles de poissons du genre Apogon. Nouvelles
Annales du Muséum d'Histoire Naturelle (Paris) 1: 51-60

Wass, R. C. (1984). An annotated checklist of the fishes of Samoa. Natl. Ocean. Atmospheric Administration
Technical Report, National. Marine Fisheries Service, Special Scientific Report on Fisheries (781).

White, J. (1790). Journal of a voyage to New South Wales with sixty-five plates of non descript animals, birds,
lizards, serpents, curious cones of trees and other natural productions. J. D. Piccadilly, London (Shaw, G. in
White, J. 1790).

Whitley, G. P. (1930). Ichthyological miscellanea. Memoirs of the Queensland Museum 10: 8-31

WoRMS (World  Registered of Marine Species (2022).  Ostorhinchus apogonoides (Bleeker, 1856).
https://www.marinespecies.org/aphia.php?p=taxdetails&id=712645

Yoshida, T., S. Harazaki and H. Motomura (2010). Apogonid fishes (Teleostei: Perciformes) of Yaku-shima Island,
Kagoshima Prefecture, southern Japan. In: Fishes of Yaku-shima Island. (In: H. Motomura and K. Matsuura
eds.) National Museum of Nature and Science, Tokyo. pp. 27-64.

Yoshida, T., K. Mabuchi and H. Motomura (2018). Rhabdamia novaluna, a new species of cardinalfish
(Perciformes: Apogonidae) from the western Pacific Ocean, with comments on the synonymy of Rhabdamia
gracilis. Ichthyological Research 66 : 129-139.

Zajonz, U., M. Khalaf and F. Krupp (2000). Coastal fish assemblages of the Socotra Archipelago. In: Conservation
and sustainable use of biodiversity of Socotra Archipelago: marine habitat, biodiversity and fisheries surveys
and management. Progress Report of Phase Ill. (M. Apel, F. Krupp and K. I. Hariri eds.). Senckenberg
Research Institute and Natural History Museum, Frankfurt. pp.127-170.

Zenetos, A., S. Gofas, M. Verlaque, M.E. Cinar, J.E. Garcia Raso, Bianchi. C.N., C. Morri, E. Azzurro, M.
Bilecenoglu, C. Froglia, I. Siokou, D. Violanti, A. Sfriso, G. San Martin, A. Giangrande, T. Katagan, E.
Ballesteros, A. Ramos-Espla, (2010). Alien species in the Mediterranean Sea by 2010. A contribution to the
application of European Union’s Marine Strategy Framework Directive (MSFD). Part 1. Spatial distribution.
Mediterranean Marine Science 11/2:381-493.

Zugmayer, E. (1913). Die Fische von Balutschistan. Abhandlungen der koniglich Bayerischen Akademie der
Wissenschaften (mathematisch-physikalische Klasse) 26: 1-35.

(Accepted for publication November 2022)

INTERNATIONAL JOURNAL OF BIOLOGY AND BIOTECHNOLOGY 20 (1): 47-80, 2023.



https://www.marinespecies.org/aphia.php?p=taxdetails&id=712645

