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Daiki Katooka, Tadao Sakiyama and Hiroshi Senou: Record of a juvenile basking
shark, Cetorhinus maximus (Lamniformes: Cetorhinidae), from Sagami Bay,
central Japan, with a review of worldwide records
of juveniles of the species

Abstract. A juvenile basking shark, Cetorhinus maximus (Gunnerus, 1765), with a total length of 3.02 m, was
captured in Sagami Bay on December 26, 2020. This is the first record from Japan of a juvenile at the transition stage
with S-shaped snout. Since the age of this specimen is estimated to be 3.4-3.5 years old, and the reported occurrence
of juveniles is extremely rare, the birthplace of this individual is not likely to be in Japanese waters. In compiling
the occurrence records of juveniles of this species from around the world including Japan, it was observed that they
are common in the Atlantic Ocean in the northern hemisphere, with only a few cases from Japan, Australia and New
Zealand in the Pacific. Since no newborns were recorded from Japan, it is assumed that no births took place in the

seas around Japan. However, these facts also probably represent the rarity of this species in the Pacific Ocean and

should, therefore, be considered in resource management decisions and in Red List assessment.
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Fig. 1. Map showing capture site (solid circle) of the juvenile
Cetorhinus maximus collected from Sagami Bay.
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Fig. 2. Cetorhinus maximus, female juvenile, KPM-NI 62376, 3.02 m TL. A: lateral view; B: dorsal view of snout; C: lateral view of snout;
D: antero-ventrolateral view of snout; E: ventral view of snout. All photos by H. Senou.
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Fig. 3. Juvenile of Cetorhinus maximus swimming just below
the sea surface with its snout tip above the water, KPM-NR
219911 (= KPM-NI 62376; photo by M. Kanzaki).
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Table.1 Measurements of the juvenile female of Cetorhinus maximus (KPM-NI 62376) from Sagami Bay

Character Value (mm) Character Value (mm)
1 Total length 3020 43 Subterminal caudal-fin margin 49.1
2 Fork length 2628 44 Subterminal caudal-fin width 62.2
3 Precaudal-fin length 2364 45 Terminal caudal-fin margin 111.4
4 Pre-second dorsal-fin length 2068 46 Terminal caudal-fin lobe 122.3
5 Pre-first dorsal-fin length 1220 47 First dorsal-fin length 400
6 Head length 850 48 First dorsal-fin anterior margin 350.3
7 Prebranchial length 662 49 First dorsal-fin base 306.4
8 Prespiracular length 430 50 First dorsal-fin height 278.4
9 Preorbital length 250 51 First dorsal-fin inner margin 98.1
10 Prepectoral-fin length 852 52 First dorsal-fin posterior magrin 306.5
11 Prepelvic-fin length 1630 53 Second dorsal-fin length 168.6
12 Snout vent length 1730 54 Second dorsal-fin anterior margin 117.4
13 Preanal-fin length 2100 55 Second dorsa-finl base 92.4
14 Interdosal space 552 56 Second dorsal-fin height 77.1
15 Dorsal—caudal-fin space 236 57 Second dorsal-fin inner margin 78.9
16 Pectoral-fin—pelvic-fin space 668 58 Second dorsal-fin posterior magrin 96.8
17 Pelvic-fin—anal-fin space 230 59 Pelvic-fin length 261.5
18 Anal-fin—caudal-fin space 178 60 Pelvic-fin anterior margin 235.3
19 Pelvic-fin—caudal-fin space 518 61 Pelvic-fin base 219.8
20 Vent caudal-fin length 904 62 Pelvic-fin height 210.4
21 Prenarial length 250.9 63 Pelvic-fin inner margin 62.1
22 Preoral length 276.1 64 Pelvic-fin posterior magrin 224.5
23 Eye length 35.4 65 Anal-fin length 140.8
24 Eye height 39 66 Anal-fin anterior margin 102.6
25 Intergill length 190.9 67 Anal-fin base 90.8
26 First gill slit height 329.4 68 Anal-fin height 65.2
27 Second gill slit height 335.9 69 Anal-fin inner margin 56.6
28 Third gill slit height 329.1 70 Anal-fin posterior magrin 6.7
29 Fourth gill slit height 314.8 71 Mouth length 174.8
30 Fifth gill slit height 289.7 72 Mouth width 271.7
31 Pectoral-fin anterior margin 471.9 73 Lower labial-furrow length 25.7
32 Pectoral-fin base 140.4 74 Nostril width 22.6
33 Pectoral-fin inner margin 98.4 75 Internarial space 77.4
34 Pectoral-fin posterior margin 389.9 76 Anterior nasal-flap length 14.1
35 Pectoral-fin height 428.3 77 Interorbital space 192.2
36 Pectoral-fin length 250.1 78 Spiracle length 15
37 Dorsal caudal-fin margin 713.3 79 Eye—spiracle space 161.4
38 Preventral caudal-fin margin 377.9 80 Head width 290.9
39 Upper postvental caudal-fin margin 431.3 81 Trunk width 202.1
40 Lower postvental caudal-fin margin 263.3 82 Abdomen width 235.9
41 Caudal-fin fork width 249.3 83 Tail width 172.7
42 Caudal-fin fork length 267.5 84 Caudal peduncle width 131.9
85 Girth 862
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Table 2. Worldwide records of juvenile Cetorhinus maximus

No. TL (m) BW (kg) Date Sex  Ocean Country Locality References
1 15 - 1888 - NEA (MS) Italia Camogli-Liguria Carruccio (1906)

2 15 - 1913/5 - NEA (MS) Italia Port of Paglio - Cardefa Ariola (1913)

3 165 - 1849/7 - NEA England  The Shell Island Thompson (1856)

4 2 - 1927/6-7 F NEA (MS) Italia Ognina - Syracuse - Sicily Monterosso (1931)

5 2 - 1928/6-7 F NEA (MS) Italia Ognina - Syracuse - Sicily Monterosso (1931)

6 2 - 1942/4/10 - NEA (MS) Spain City of Palma Navarro (1943)

7 217 40 2014/12/25 M  NEA (MS)  Slovenia  Piran Tsiamis et al. (2015)
8 236 70 2012/4/7 M NEA (MS) Turkey Erdemli Coast Bilecenoglu et al. (2013)
9 242 342 2007/2 F NEA (MS) Tunisia  Gabés Enajjar et al. (2019)
10 245 75 2014/3/20 F NEA (MS) Turkey Mersin Bay Ergiiden et al. (2020)
11 2.48 - 1998/5/11 M NEA (MS) Italia Lido Marza. Pozzallo - Ragusa - Sicily Barrull & Mate (1999)
12 249 70 2000/7/19 M NEA (MS)  Slovenia  Piran Lipej et al. (2000)

13 25 - 1913/7/24 - NEA (MS) Italia Portofino - Liguria Ariola (1913)

14 25 - 1968 - NEA (MS) Croatia Ston Lipej et al. (2000)

15 25 - 1991/2/7 NEA (MS) Israel Haifa Barrull & Mate (1999)
16 25 - 1992/8/10 - NEA (MS) Spain Sant Pere Pescador - Girona Barrull & Mate (1999)
17 254 - 6/21 - NEA England  The inner harbour of Torquay Gurney (1881)

18 2.55 - 1907/5/12 F NEA (MS) Italia Faro - Messina - Sicily Barrull & Mate (1999)
19 259 - 1965/3/7 - NEA (MS) Israel Acre Barrull & Mate (1999)
20 2.6 - 1910/4/23 - NEA (MS) Italia Porto Conte - Cerdena Barrull & Mate (1999)
21 2.6 - 1977/5/4 F NWP Japan Mie Wagu Izawa & Shibata (1993)
22 261 - - F SWI - - Natanson et al. (2008)
23 262 - 1795 M NEA (MS) Italia Strait of Messina-Reggio Calabria Barrull & Mate (1999)
24 2.65 1981 NEA (MS) Croatia I¢ici Lipej et al. (2000)

25 266 - 1900/6/10 M NEA (MS) Italia Camogli-Liguria Barrull & Mate (1999)
26 267 - 1965/1/11 - NEA (MS) Israel Acre Barrull & Mate (1999)
27 2.68 - 1923/6/15 M NEA (MS) Italia Multedo Beach Vinciguerra (1923)

28 2.7 - 1913/5/24 M NEA (MS) Italia Quercianella and Castiglioncello - Tuscany  Senna (1913)

29 2.7 - 1980 M NEA (MS) Tunisia  Tunis Gulf Capapé et al. (2003)
30 276 - 1819 M NEA (MS) Italia Island of Capri-Naples Barrull & Mate (1999)
31 276 - 1870/6/11 - NEA (MS) Italia Penzance Cornish (1870)

32 285 - 1880 F NEA (MS) Italia Nice of Siily-Messina Barrull & Mate (1999)
33 285 - 1913/6/1 M NEA (MS) Italia Port of Vado Ligure Ariola (1913)

34 285 - 1931/5/25 M NEA (MS) Italia Balestrate - Palermo - Sicily Barrull & Mate (1999)
35 291 - 1986/1 - SWP  New Zealand - Yatsu (1995)

36 292 - 1905/3/23 NEA (MS) Spain Cape Tres Forcas - Melilla Escribano (1909)

37 294 - - - NEA France - Moreau (1881)

38 294 - - - NEA France - Moreau (1881)

39 295 - 1871/4/25 M NEA (MS) Italia Lerici-Gulf of Spezia-Liguria Barrull & Mate (1999)
40 2.95 70 1871/4/25 M NEA (MS) Italia Gulf of La Spezia Pavesi (1874)

41 2.95 - 1874/4/25 M NEA (MS) Italia Lerici-Gulf of Spezia-Liguria Carruccio (1906)

42 299 120 2000/5/22 M NEA (MS) Slovenia  Piran Lipej et al. (2000)

43 3 - 1922/11/10 M NEA (MS) Italia Sesta Levante - Liguria Vinciguerra (1923)
44 3 - 1995/3/19 F NEA (MS) Italia Gulf of Santa Eufemia - Calabria Barrull & Mate (1999)
45 3 - 2006/12/30 - NEA (MS) Turkey Iskenderun Bay Bilecenoglu et al. (2013)
46 3 - 1921/6/27 - NEA (MS) Italia S. Michele Beach - Savona - Liguria Vinciguerra (1923)

47 3 - 1922/7/12 M NEA (MS) Italia Santa Marfherita Ligure - Liguria Vinciguerra (1923)
48 3 - 1939/5/19 M NEA (MS) Spain City of Palma Navarro (1943)

49 3 - 1939/5/19 M NEA (MS) Spain City of Palma Navarro (1943)

50 3 - 1988/11/5 - NWP Japan Teradomari, Sea of Japan Honma (2011)
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Table 2. Continued

No. TL (m) BW (kg) Date Sex  Ocean Country Locality References
51 3.02 - 2020/12/26 F NWP Japan Sagami bay This study

52 3.06 - 1930/11/25 M NEA (MS) Italia Porticello - Palermo - Sicily Barrull & Mate (1999)
53 3.1 - 1880/6/18 F NEA (MS) Italia Nice of Siily-Messina Senna (1913)

54 3.1 - 1908/7/23 F NEA (MS) Croatia Island of Lizza - Dalmacia Barrull & Mate (1999)
55 3.11 - - M NEA - Skagerrak, North Sea Natanson et a/. (2008)
56 3.16 - 1912/6 M NEA (MS) Italia Genoa - Liguria Barrull & Mate (1999)
57 319 - 1929/12/16 M NEA (MS) Italia Capo Zafferano - Palermo - Sicily Barrull & Mate (1999)
58 3.19 - - F SWA - - Natanson et al. (2008)
59 3.2 - 1921/10/7 M NEA (MS) Italia S. Martino - Island of Cres Barrull & Mate (1999)
60 3.2 - 1997/4/24 - NEA (MS) Italia Vittoria - Ragusa - Sicily Barrull & Mate (1999)
61 325 - - M NEA (MS) Italia Camogli-Liguria Tortonese (1956)

62 3.25 - 1877/6/10 M NEA (MS) Italia Vado Ligure-Savona-Liguria Pavesi (1878)

63 325 - 1913/6/19 M NEA (MS) Italia Port of Vado Ligure - Liguria Ariola (1913)

64 3.25 - 1969 - SWP Australia  Coast of Busselton Kempster & Collin (2011)
65 3.3 - 1910/5/4 - NEA (MS) Italia Porto Conte - Cerdena Barrull & Mate (1999)
66 3.3 - 1957/10 NEA (MS) Spain Valencia Lopez (1963)

67 3.3 176 2000/3/4 F NEA (MS) Algeria Off Annaba Capapé et al. (2003)
68 335 - 1905/3/7 F  NEA (MS) Italia Naples - Campania Barrull & Mate (1999)
69 3.37 - 1904/5/13 F NEA (MS) Italia Gulf of Alghero-Sassari-Sardinia Carazzi (1904)

70 3.37 120 1923/6/13 F NEA (MS) Italia Santa Marfherita Ligure - Liguria Vinciguerra (1923)

71 3.4 - 1931/2/6 F NEA (MS) Italia Plaia - Catania - Sicily Monterosso (1931)

72 3.4 - 1969/2 F NEA (MS) Spain Ses Caletes des Cap Pinar - Mallorca Barrull & Mate (1999)
73 345 - 1912/6/13 F NEA (MS) Italia Finale Ligure - Liguria Vinciguerra (1923)

74 35 332 1981/8 M NEA (MS) Tunisia Ras Fartas - Tunis Gulf Capapé et al. (2003)
75 3.5 - 1884/6/3 - NEA (MS) Italia Naples - Campania Barrull & Mate (1999)
76 358 - 1880 - NEA (MS) Italia Camogli - Liguria Carruccio (1906)

77 3.6 - 1908/4/23 M NEA (MS) Italia Portulipe - Pozzallo - Ragusa - Sicily Barrull & Mate (1999)
78 3.6 - 1908/4/28 M NEA (MS) Italia Pozzallo - Ragusa - Sicily Barrull & Mate (1999)
79 362 - - M NWA - - Natanson et al. (2008)
80 365 - - - NEA France Concarneau Pavesi (1878)

81 3.65 - - - NEA (MS) America  Fire Island, New York Bigelow & Schroeder (1948)
82 3.7 - 1922/9 M NEA (MS) Italia Cornigliano Vinciguerra (1923)

83 375 - 1929/12/27 M NEA (MS) Algeria Ras Falcon Capapé et al. (2003)
84 382 - - - NEA Portugal  Lisbon Pavesi (1878)

85 3.9 - 1903/6/10 M NEA (MS) Italia Elba Island - Tuscany Barrull & Mate (1999)
86 3.9 - 1903/6/20 M NEA (MS) Italia Portoferraio - Elba Island - Tuscany Barrull & Mate (1999)
87 3.9 1500 1923/5/5 M NEA (MS) Italia Arebzabi Liguria Vinciguerra (1923)

88 3.92 - 1974 - NEA (MS) Italia Trieste Lipej et al. (2000)

89 392 - - M NWA - - Natanson et al. (2008)
90 4 - 1979 M NEA (MS) Spain Benicarlo - Castellon Barrull & Mate (1999)
91 4 - 1998/6 - NEA (MS) Italia Strait of Messina-Sicily Barrull & Mate (1999)
92 4 - 2013/5/12 - NEA (MS) Cyprus Famagusta harbour Kabasakal (2013)

93 4 800 1987/4/18 - NEA (MS) Turkey Antalya bay Kabasakal (2004)

TL: Total length; BW: Body weight; -: Unknown; M: Male; F: Female; MS: Mediterranean Sea; NWP: Northwest Pacific Ocean;
SWP: Southwest Pacific Ocean; NEA: Northeast Atlantic Ocean; NWA: Northwest Atlantic Ocean; SWA: Southwest Atlantic

Ocean; SWI: Southwest Indian Ocean
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