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Birthdate determines alternative reproductive tactics of males in a coastal squid
Shota Hosono (BRIIEHHERT) , Yoshio Masuda  (E3sizkEt) , Shun Tokioka (KPEMHEEIRAT) , Tomohiko Kawamura
(HRKRKHEFERD |, Yoko Iwata CRARSHHENT)
291, 20240156, 2024
Altemative reproductive tactics (ARTS) are discontinuous phenotypes associated with reproduction, observed in males of many species.
Typically, large males adopt a tactic of competing with rivals for mating, while small males adopt a tactic of stealing fertilization opportunities
from the large males. The ‘birth date hypothesis’, proposing that the date of birth influences the determination of each male’s reproductive tactic,
has been tested only in teleost fish to date. Here, the birth date hypothesis was tested in ARTSs of Japanese spear squid Heterololigo bleekeri
(consort/sneaker) by analyzing statolith growth increments. The birth date significantly differed between consorts (early-hatched) and sneakers
(late-hatched). However, no differences were detected in growth history up to 100 days from hatching. Most immature males caught during the
reproductive season were larger than sneakers, and their hatch date was similar to that of consorts, suggesting that these immature males had
already been following a life-history pathway as a consort. These results indicate that ARTs of H. bleekeri are determined based on their hatch
date in early life. This study firstly suggests that the birth date hypothesis applies to aquatic invertebrates, suggesting that the mechanism by

which birth date determines the individual phenotype is a phenomenon more common than previously believed.
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Intrasexual variations in arm morphology related to altemative reproductive tactics in Japanese spear squid Marine Biology
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The morphology of organisms is closely connected to their ecological features and is adapted to their environments. Arms and tentacles,
appendages of cephalopods, exhibit great morphological variations both among and within species based on their ecology, but its intrasexual
variations remain unexplored. Males of the Japanese spear squid, Heterololigo bleekeri, in different size categories pursue alternative
reproductive tactics (ARTSs). Large ‘consort’ males copulate with females in a male-parallel position, while small ‘sneaker’ males copulate with
females in a head-to-head position. These ARTSs result in differences in mating position and hunting strategy based on body size, leading to a
hypothesis that ARTs in H. bleckeri may be related to intrasexual variations in arm morphology. This hypothesis was tested by analyzing
stomach contents, arm length, and the number of suckers on each arm with squid collected off Miyagi, Japan, during two spawning seasons
from December to May in 2021-2022 and 2022-2023. Stomach contents clearly showed a dietary shift with body growth, with consorts mainly
preying on fish, and sneakers preying on crustaceans. Relative to body size, sneakers had longer arm [-IV and hectocotylus (male modified left
arm V), while consorts had shorter tentacles. The number of suckers on each arm tended to be lower in sneakers. These results suggest that, in
H. bleekeri, tentacle morphology is related to feeding habits, and possessing longer arms holds some advantage for the sneaker tactic. Detailed

behavioral observations will be necessary to further explore the adaptive significance of arm morphology in this species.
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A total of 29 southem fish species were newly recorded on the basis of specimens from the coasts of the Oshika Peninsula and surrounding
islands, Miyagi Prefecture, northern Japan off the Pacific Ocean. Among these specimens, Sargocentron rubrum (Forsskal, 1775), Priacanthus
hamrur (Fabricius, 1775), Atrops hedlandensis (Whitley, 1934), Carangichthys oblongus (Cuvier, 1833), Scomberoides lysan (Fabricius, 1775),
Seriolina nigrofasciata (Riippell, 1829), Pterocaesio marri Schultz, 1953, Diagramma pictum pictum (Thunberg, 1792), Lethrinus nebulosus
(Forsskal, 1775), Upeneus tragula Richardson, 1846, Pempheris japonica Doderlein, 1883, Chaetodon vagabundus Linnaeus, 1758 and
Polydactylus plebeius (Broussonet, 1782) represent the northernmost record for each species. In addition, two and single specimens of
Epinephelus bruneus Bloch, 1793 and Euthynnus affinis (Cantor, 1849), respectively, represent the first specimen-based records of these species
from Miyagi Prefecture, as they have been previously recorded from the prefecture based only on photographs. It is likely that the specimens

collected in this study were transported by the Kuroshio Current from a more southern region.
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A single specimen of Epinephelus areolatus (Forsskal, 1775) was collected in October 2023 from Ishinomaki Bay, Miyagi Prefecture, Japan.

The specimens is described as the first record of the species from Miyagi Prefecture, and the northernmost record in Japan.
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