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Introduction

Although the most comprehensive taxonomical studies of the gammaridean
Amphipoda in Japan were tried by Nagata (1965a, b, ¢), his studies were restricted
to the soft bottom in the Seto Inland Sea which is the enclosed sea in the warm wa-
ter region, and the fauna in this region is comparatively poor. The studies on the
talitroides by Iwasa (1934, 1939), Morino (1975, 1976), Hirayama (1980), and
Hiwatari and Kajihara (198la, b) were restricted to the materials in the beach
and the sublittoral. In addition to these works some short reports have been pub-
lished for Japanese gammaridean fauna (Stephensen 1932, 1938a, 1944a, Dahl
1944, J.L. Barnard 1967a, Nagata 1959, 1960, 1961a, b, etc.). Despite of these
pioneer works, our knowledge on the Japanese gammaridean fauna is still insuffi-
cient since only restricted area have hitherto been surveyed. The Japanese Archi-
pelago streches from the subtropical region to the cold temperate region, and is
under complex influences of strong warm and cold currents. This geographic char-
acteristic suggests the Japanese gammaridean fauna expected is much richer than
now known.

I intend to try taxonomical studies of the shallow water gammaridean Am-
phipoda in west Kyushu, southern Japan, in this series. The materials examined
were mainly collected in the ecological survey of the benthic organism in Ariake
Sea, Tomioka Bay and its adjacent regions around the Amakusa Islands, and Shi-
jiki Bay of Hirado Island, northern part of Nagasaki Prefccture, and the soft bottom
surveyed ranged from sabdy to muddy bottom in less than 50 meter deep. These
regions are the embayments strongly affected by the Tsushima current in the Japa-
nese Warm water Regions (Briggs 1974). In the present study, I find 30 families,
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78 genera, 124 species and 9 subspecies. Among them, ! family, 3 genera, 54 spe-
cies and 8 subspecies are new to science, and many other new to Japan are also
recorded. Adding this result to the previous knowledge, the Japanese shallow water
gammaridea fauna reaches 32 families and 194 species. 1 make a systematic key
to the Japanese gammaridean families, and the genera and the species in west Kyu-
shu. Moreover, I try the component analysis to the biogeographical distribution
of the gammarids in west Kyushu and consider it in connection with the geological
history.

The classification of the family and the superfamily does not coincide between
J.L. Barnard and his coworkers (J.L. Barnard 1969c, 1973, J.L. Barnard and Drum-
mond 1978, Karaman and J.L. Barnard 1979, J.L. Barnard and Karaman 1980),
Bousfield (1973, 1977, 1978) and Myers (1981), but the family described in this
series is mainly based on J.L. Barnard and his coworkers’ system. As the present
study is published serially in sparate papers, the reference is given in the present
paper as the first series; the biogeographical consideration, the key to the family
and the index of the species and subspecies will be given in the last series.
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Material examined

The materials of this study were mainly collected with a Smith-McIntyre grab
sampler from the sediment bottom of the following sea regions (fig. 1);

Ariake Sea: The biggest embayment on the west coast of Kyushu. The area
1690 km? mean depth 20 m. The inner half of the sea muddy or muddy
sand, and sandy bottom develops near baymouth. 20 stations. Date;
June, 1976. Collector; T. Kikuchi and M. Tanaka. 21 stations. Date;
November, 1977. Collector; T. Kikuchi and M. Tanaka.

Tomioka Bay: A small bay on the north east corner of Amakusa Shimoshima
Island. The area 5km? mainly within 15 m in depth. 81 stations. Date;
May, 1978. Collector; Staffs of Amakusa Marine Biological Laboratory
Benthos Study Group.
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Fig. 1. Sampling area in west Kyushu.
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Off west coast of Tomioka: Depth of sampling station ranges from Om to
50 m. 21 stations. Date; May, 1979. Collector; Staffs of Amakusa
Marine Biological Laboratory Benthos Study Group.

Shijiki Bay: The bay locates southwest part of Hirado Island. The area
10 km?, within 40 m in depth. 50 stations. Date; July, 1977. Collector;
M. Azuma and his co-workers.

Colomastix azumai Hirayama and Kikuchi was collected from the sponge, Tetilla
serica, by M. Azuma and his colaborators in Shijiki Bay, two new species of Poly-
cheria were collected from the tunic of compound ascidia, Amarousium pliciferum, at the
intertidal zone of Tsujishima Island near Tomioka Bay by T. Kikuchi, and Orchomene
breviceps sp. nov. and O. liomarigo sp. nov. were collected from the mantle cavity of
the clam, Mactra chinensis, on Fukuma coast, Fukuoka Prefecture, by H. Minei.

The type specimens are preserved in Amakusa Marine Biological Laboratory,
Kyushu University.

Abbreviations. H: Head. A-1: Antenna 1. A-2: Antenna 2. U: Upper
lip. L: Lower lip. M-1: Maxilla 1. M-2: Maxilla 2. Md: Mandible. LMd:
Left mandible. RMd: Right mandible. Mx: Maxilliped. C-1, 2, 3,4, 5, 6, 7:
Coxa l, 2, 3,4,5,6,7. G-1: Gnathopod 1. G-2: Gnathopod 2. P-1,2, 3, 4, 5:
Peraeopod 1, 2, 3,4,5. Pe-1, 2, 3: Pleon 1, 2, 3 or pleonal epimeron 1,2,3. Pl-1,
2, 3: Pleopod 1, 2, 3. Ur: Urosome. Ur-1, 2, 3: Uropod 1, 2, 3. T: Telson.
&: Male. @: Female. y: Young. i: Inner plate. p: Palp. ——: Not type

specimen.

REFERENCES

Alderman, A.L., 1936. Some new and little known amphipods of California. Univ. Calif. Pukl.
Zool., 41 (4): 53-74.
Arasaki, M., 1976. Seaweeds. In Seaweeds and benthos. Eds. Arasaka, M., Horikosi, M. and Kikuchi,
T. Fundamental Oceanograph Ser. 5: 1-147. Tokai Univ. Press, Tokyo. (in Japanese).
Barnard, ].L., 1952. Some Amphipoda from central California. Wasman Jour Biol., 10 (1): 9-36.
1953. On two new amphipod records from Los Angeles Harbor. Bull. Soc. Calf. Acad.
Sci., 52 (3): 83-87.
1954a. Amphipoda of the family Ampeliscidae collected in the eastern Pacific Ocean by
the Verero III and Verero IV. Allan Hancock Pacific Exped., 18 (1): 1-137.
1954b. Marine Amphipoda of Oregon. Oregon State Monogs., Studies Zool., 8: 1-103.
1955a. Gammaridean Amphipoda (Crustacea) in the collections of Bishop Museum.
Bernice P. Bishop Mus. Bull,, 215: 1-46.
1955b. Two new spongicolous ampbhipods {Crustacea) from California. Pacific Sci., 9:
26-30.
1956. Two rare amphipods from California with notes on the genus Atylus. Bull. Soc.
Calif. Acad. Sci., 55 (1): 35-43.
1957a. A new genus of phoxocephalid Amphipoda (Crustacea) from Africa, India and
California. Ann. Mag. Nat. Hist., Ser. 12 (10): 432-438.
1957b. A new genus of haustoriid amphipod from coastal marine bottoms of southern
California. Bull. Soc. Calif. Acad. Sci., 57 (2): 81-84.
1959. Liljeborgiid amphipods of southern California coastal bottoms with a revision of
the family. Pacific nat., 1 (3—4): 12-28.



Gammaridean Amphipoda of West Kyushu 79

1960a. The amphipod family Phoxocephalidae in the eastern Pacific Ocean, with analy-
ses of other species and notes for a revision of the family. Allan Hancock Pacific Exped., 18 (3):
175-375.

1960b. New bathyal and sublittoral ampeliscid amphipods from Calfornia, with an il-
lustrated key to Ampelisca. Pacific nat., 1 {(16): 3-36.

1960c. Relationships of California ampbipod faunas in New Port Bay and in the open
sea. Ibid., 2 (4): 166~186.

1961. Gammaridean Amphipoda from depth of 400 to 6000 meters. Galathea Rept., 5:
23-128.

1962a. A new species of sand-burrowing marine Amphipoda from Cadfornia. Bull. Soc.
Calif. Acad. Sci,, 61 (4): 249-252.

1962b. Benthic marine Amphipoda of southern California: Families Aoridae, Photidae,
Ischyroceridae, Corophiidae, Podoceridae. Pacific nat., 3 (1): 3-72.

1962c. Benthic marine Amphipoda of southern California: Tironidae, Gammaridae.
Ibid., 3 (2): 73-115.

1962d. Benthic marine Amphipoda of southern California: Families Amphilochidae,
Leucothoidae, Stenothoidae, Argissidae, Hyalidae. Ibid., 3 (3): 116-163.

1962e. Benthic marine Amphipoda of southern California: Family Oedicerotidae. Ibid.,
3 (12): 351-371.

1963a. Relationship of benthic Amphipoda to invertebrate communities of inshore sub-
littoral sands of southern California. Ibid., 3 (15): 439-467.

1963b. Los amphipodos bentonicos marinos de la costa occidental de Baja California.
Revista Soc. Mexicana Hist. Nat., 24: 205-273.

1964a. Species captured in benthic grab and trawl samples. Pacific nat., 4 (3): 79-139.

1964b. Revision of some families, genera and species of gammaridean Amphipoda. Crus-
taceana, 7: 49-74.

1964c. Deep-sea Amphipoda (Crustacea) collected by the R/V ‘Verona’ in the eastern
Pacific Ocean and the Caribbean and Mediterranean Seas. Bull. Ann. Mus. nat. Hist., 127 (1):
1-46.

1965a. Marine Amphipoda of atolls in Micronesia. Proc. U.S. Nat. Mus., 117 (3516):
459-551.

1965b. Marine Amphipoda of the family Ampithoidae from southern California. Ibid.,
118 (3522): 1-46.

1967a. New species and records of Pacific Ampeliscidae (Crustacea: Amphipoda). Ibid.,
121 (3576): 1-20.

1967b. Bathyal and abyssal gammaridean Ampbipoda of Cedros Trench, Baja Califor-
nia. U.S. Nat. Mus. Buill,, 260: 1-205.

1969a. A biological survey of Bahia de Los Angeles, Gulf of California, Mexico. IV. Ben-
thic Amphipoda (Crustacea). Trans. San Diego Soc. Nat. Hist., 15 (13): 175-228.

1969b. Gammaridean Amphipoda of the rocky intertidal of California: Montery Bay to
La Jolla. U.S. Nat. Mus. Bull,, 258: 1-230.

1969c. The families and genera of marine gammaridean Amphipoda. Ibid., 271: 1-535.

1970a. The identity of Dexamonica and Prinassus with a revision of Dexaminidae (Am-
phipoda). Crustaceana, 19: 161-180.

1970b. Sublittoral Gammaridea (Amphipoda) of the Hawaiian Islands. Smiths. Cont.
Zool., 34: 1-286.

1971a. Keys to the Hawaiian marine gammaridean, 0-30 meters. Ibid., 58: 1-135.

1971b. Gammaridean Amphipoda from a deep-sea transect off Orgeon. Ibid., 61: 1-86.

1972a. Gammaridean Amphipoda of Australia. Part I. Ibid., 103: 1-333.

1972b. A review of the family Synopiidae (=Tironiidae), mainly distributed in the deep
sea. (Crustacea: Amphipoda). Ibid., 124: 1-94.

1972c. The marine fauna of New Zealand: Algae living littoral Gammaridea (Crustacea
Amphipoda). N.Z. Oceanogr. Inst. Mem., 62: 1-256.



80 A. Hiravama

1973. Revision of Corophiidae and related families (Amphipoda). Smiths. Cont. Zool.,
151: 1-27.

1974. Gammaridean Amphipoda of Australia. Part II. Ibid., 139: 1-148.

1976. Amphipoda (Crustacea) from the Indo-Pacific Tropics: A review. Micronesica,
12 (1): 169-181.

1977. A new species of Synchelidium (Crustacea, Amphipoda) from sand beaches in Cali-
fornia. Proc. Biol. Soc. Wash., 90 (4): 877-883.

1979. Littoral gammaridean Amphipoda from the Gulf of California and the Galapagos
Islands. Smiths. Cont. Zool., 271: 1-149,

and Given, 1960. Common pleustid amphipods of southern California with a projected
revision of the family. Pacific nat., 1 (17): 37-48.

and Drummond, 1978. Gammaridean Amphipoda of Australia. Part IIl: The Phoxo-
cephalidae. Smiths. Cont. Zool., 245: 1-551.

and Karaman, 1980. Classification of gammarid Amphipoda. Crustaceana, Suppl. 6:
5-16.

Barnard, K.H., 1916. 3-Contributions of the crustacean fauna of South Africa. Ann. S. Afr. Mus,,
15 (3): 105-302, pls. 26-28.

1930. Amphipoda. British Antarctic (“Terra Nova”) Expedition, 1910. Nat. Hist. Repts.,
Zool., 8: 307-454.

1932. Amphipoda. Discovery Repts., 5: 1-326, pl. 1.

1935. Report on some Amphipoda, Isopoda and Tanaidacea in the collections of the
Indian Museum. Rec. Indian Mus., 37: 279-319.

1940. 8-Contribution to the crustacean fauna of South Africa. XII. Further additions
to the Tanaidacea, Isopoda, and Amphipoda, together with keys for the identification of the
hitherto recorded marine and freshwater species. Ann. S. Afr. Mus., 32: 381-543.

1957. Additions to the fauna list of South Africa Crustacea. Ann. Mag. Nat. Hist., 109:
1-12.

Bellan-Santini, D., 1965. Contribution a I’étude du genre Hippomedon (Crustacea Amphipoda) en
mer Méditerranée. Rec. Trav. Sta. mar. Endoume, 52 (36): 161-180.

1972a. Amphipodes des milieux portuaires. Tethys 3 (2): 255-263.

1972b. Invertébrés marins des XII8me et XVm& Expéditions Antarctiques Francaises en
Terre Adelie. 10. Amphipodes gammariens. Tethys Suppl. 4: 157-238.

1972c. Amphipodes proventant des contenus stomacaux de trois expéces de poisson Noto-
theniidae récoltés en Terre Adélie (Antarctique). Tethys 4 (3): 683-702.

1974. Amphipodes bathyaux de Méditerranée. Bull. Inst. océanogr. Monaco, 71 (1427):
1-20.

et M. Ledoyer, 1974. Gammariens (Crustacea Amphipoda) des Iles Kerguelen et Crozet.
Tethys 5 (4): 635-708.

and R.A. Kain-Malka, 1977. Ampelisca nouvelles de Méditerranée (Crustacea Amphipoda).
Boll. Mus. Civ. St. Verona, IV: 479-523.

Bryazgin, V.F., (Bpasrmy, B. @.,), 1974. Hosue ara Payau Bapemmesa Mops Bagn andurox cememcrsa
Lysianassidae (Amphipoda, Gammaridea). 3ooz. #yp. 53 (10): 15701573,

Bosworth, W.S., 1973. Three new species of Eohaustorius (Amphipoda, Haustoriidae) from the Ore-
gon coasi. Crustaceana, 25 (3): 253-260.

Bousfield, E.L., 1970. Adaptive radiation in sand-burrowing amphipod crustaceans. Chesapeak
Sci., 11 (3): 143-154.

1971. Amphipoda of the Bismark Archipelago and adjacent Indo-Pacific islands (Crus-
tacea). Steenstrupia, 1: 255-293.

1973. Shallow-water gammaridean Amphipoda of New England. pp. 312. Cornell Uniyv.
Press, Ithaca.

1977. A new look at the systematics of gammaridean amphipods of the world. Crusta-
ceana, Suppl. 4: 282-316.

1978. A revised classification and phylogeny of amphipod crustaceans. Trans. Roy. Soc.
Can., Ser. 4 (16): 343-390.



Gammaridean Amphipoda of West Kyushu 81

and J.D. Hubbard, 1968. New records of gammaridean amphipod crustaceans from the
intertidal zone of Prince William Sound, Alaska. Nat. Mus. Can., Nat. Hist. Papers, 40: 1-11.

Bowman, T.E. and R.B. Manning, 1972. Two Arctic bathyal crustaceans: The shrimp Bythocaris
cryonesus new species, and the amphipod Eurythenes gryllus, with in site photographs from Ice Is-
land T-3. Crustaceana, 23 (2): 187-201.

Briggs, J.C., 1974. Marine Zoogeography. pp. 473. McGraw-Hill, New York.

Broyer, C.D., 1973. Notes sur les Orchomene (Amphipoda, Lysianassidae) de 1'Océan Austral. 1.
Description d’Orchomene hureaui n. sp. de Terre Adélie. Biologie, 49 (7): 1-12.

1975. Notes sur les Orchomene (Amphipoda, Lysianassidae) de ’Océan Austral. 2. Nou-
velle description d’Orchomene chelipes (Walker) et d’Orchomene goniops Walker de la Mer de Ross.
J. nat. Hist., 9: 457-470.

Bulycheva, A., 1936. XXII. New species of Amphipoda from the Japan Sea. Ann. Mag. Nat. Hist.
Ser. 10 (18): 242-256.

Bynum, K.H. and R.S. Fox, 1977. New and noteworthy amphipod crustaceans from North Caro-
lina, U.S.A.. Chesapeak Sci., 18 (1): 1-33.

Chapman, JW. and J.A. Dorman, 1975. Diagnosis, systematics, and notes on Grandidierella japon-
ica (Amphipoda: Gammaridea) and its introduction to the Pacific coast of the United States.
Bull. S. Calif. Acad. Sci., 74 (3): 104-108.

Chevreux, E., 1900. Amphipodes. Résult. Camp. scient. Albert. Ier,, 16: 1-195, pls. 1-18.

1905a. Diagnoses d’amphipodes nouveaux provenant de I’Expédition Antarctique du
Francais. Bull. Soc. Zool. France, 30: 159-165.

1905b. Description d’un amphipode (Katius obesus, nov. gen. et sp.), suivie d’une liste
des amphipodes de la tribu des Gammarina ramenes par le filet & grnade ouverture pendant la der-
niére campagne de la Princess Alice en 1904. Bull. Mus. Oceanogr. Monaco, 35: 1-5.

1906a. Crustaces amphipodes: Expédition Antarctique Francaise (1903-1905) comman-
dée par le Dr. Jean Charcot. Sci. Nat. Doc. Sci.: 1-100.

1906b. Diagnoses d’amphipodes nouveaux provenant de I’Expédition Antarctique du
Frangais. Bull. Soc. Zool. France, 31: 76-89.

1908. Diagnoses d’amphipodes nouveaux provenant des Campagnes de la Princesse-
Alice dans I’Atlantique Nord. Bull. Inst. Oceanogr. 117: 1-13.

1935. Amphipodes. Résult. Camp. Scient. Albert Ier. 90: 1-215, pls. 1-16.

and L. Fage, 1925. Amphipodes. Faune de France, 9: 1-448.

Chilton, C., 1900. XXXII. —A New Zealand species of the amphipodan genus Cyproidea. Ann.
Mag. Nat. Hist.,, 7 (5): 241-246, pl. V.

1912. XXIII. —The Amphipoda of the Scottish National Antarctic Expedition. Trans.
Roy. Soc. Edin., 48: 455-520, pls. I-IL.

1920. Art. I. Some New Zealand Amphipoda: No. 1. Trans. Proc. N.Z. Inst. 52: 1-8.

1921. Art. 25. Some New Zealand Amphipoda: No. 2. Ibid., 53: 220-234.

1923. Art. 22. Some New Zealand Amphipoda: No. 3. Ibid., 54: 240-245.

1925. Some Amphipoda from the South Orkney Islands. Com. Museo Nac. Hist. Natur.,
IT (17): 175-180.

1928. Fauna of the Chilka Lake. Amphipoda. Mem. Indian Mus., 5: 1915-1924.

Copper, R.D., 1974. Preliminary diagnosis of three new amphipod species from Wellington Har-
bour (note). N.Z. Jour. Mar. Fresh. Res., 8 (1): 239-241.

and A.A. Fincham, 1974. New species of Haustoriidae, Phoxocephalidae, and Oedi-
cerotidae (Crustacea: Amphipoda) from northern and southern New Zealand. Records Domi-
nion Mus., 8 (12): 159-179.

Coyle, K.O. and G.J. Mueller, 1981. New records of Alaska marine Crustacea, with descriptions
of two new gammaridean Amphipoda. Sarsia, 66: 7-18.

Crawford, G.I., 1937. A review of the amphipod genus Corophium, with notes on the British species.
J. Mar. Biol. Assoc. U.K., 21 (2): 589-630.

Croker, R.A,, 1971a. A new species of Melita (Amphipoda: Gammaridea) from the Marshall
Island, Micronesia. Pacific Sci., 25 (1): 100-108.



82 A. Hiravama

1971b. A remarkable new amphipod genus (Crustacea, Gammaridea) from Eniwetok
Atoll Lagoon. Ibid., 25: 328-386.

Dahl, E., 1944. Amphipoda of the family Ampeliscidae from Professor Sixton Boeck’s Expedition
to Japan 1914. Arkiv Zool., 36A (1): 1-18.

1946. Aquatic Amphipoda, with notes on changes in the Hydrography and fauna of the
area. The Amphipoda of the Sound. Pt. IT. Undersékningar sver Oresund. XXX. Acta Univ.
lund., (N.S.) 42: 1-49.

1954. A collection of Amphipoda from the Ross Sea. Arkiv Zool. 7 (19): 281-293.

1959. Amphipoda from depths exceeding 6000 meters. Galathea Rept. 1: 211-241.

Dunbar, M.J., 1954. The amphipod Crustacea of Ungava Bay. Canadian Eastern Arctic. “Calanus”
Series no. 6. J. Fish. Res. Bd. Canada, 11 (6): 709-798.

Ekman, S., 1953. Zoogeography of the sea. pp. 417. Sidgwick and Jackson, London.

Enequist, P., 1949. Studies on soft-bottom amphipods of the Skagerrak. Zool. Bidrag fran Uppsala,
28: 297-492.

Fage, L., 1933. A banyuls-sur-mer et a concarneau III. Crustacés. Archives Zool. Exp. Générale,
76: 105-248.

Fox, R.S., 1973. Ceradocus shoemakeri and Eriopisa schoenerae, new amphipods (Crustacea: Gam-
maridea) from the Bahama Islands. J. Flisha Mitchella Sci. Soc., 89 (1-2): 147-159.

and K.H. Bynum, 1975. The amphipod crustaceans of North Carolina estuarine waters.
Chesapeake Sci., 16 (4): 223-237.

Giles, G.M., 1980. Natural history notes from H.M.’s Indian Marine Survey Steamer ‘Investi-
gator’, Commander Alfred Carpenter, R.N., D.S.0., commanding, no. 15: Descriptions of
seven additional new India amphipods. J. Asiatic Soc. Bengal, 59: 63-74, pl. 2.

Gray, W.S. and J.L. Barnard, 1971. South Africa Ampelisca excavata K.H. Barnard (Amphipoda,
Gammaridea), a redescription with notes on the domicile. Crustaceana, 19: 67-83.

Griffiths, C.L., 1973. The Amphipoda of southern Africa. Part 1. The Gammaridea and Caprel-
lidea of southern Mogambique. Ann. S. Afr. Mus., 60 (10): 265-306.

1974a. The Amphipoda of southern Africa. Part 2. The Gammaridea and Caprellidea
of South West Africa, South 20°S. Ibid., 62 (6): 169-208.

1974b. The Amphipoda of southern Africa. Part 3. The Gammaridea and Caprellidea
of Natal. Ibid., 62 (7): 209-264.

1974c. The Amphipoda of southern Africa. Part 4. The Gammaridea and Caprellidea
of the Cape Province east of Cape Agulhas. Ibid., 65 (9): 251-336.

1975. The Amphipoda of southern Africa. Part 5. The Gammaridea and Caprellidea
of the Cape Province west of Cape Agulhas. Ibid., 67 (5): 91-181.

Gurjanova, E.F., 1936. Neue Beitrige zur Funa der Crustacea. Malacostraca des arktischen Ge-
bietes. Zool. Anz., 113: 245-255.

Gurjanova, E.F., (I'ypoauosa, E. ®), 1951. Bokommaru mopefi C.C.C.P. n Coupegessunx Box. Oupex
®ayne CCC sy 3oox. Mmcr. Axax. Hayx. CCCP, 41: 1-1031.

1953. Hoswe jouoxHeHHmA E XaxsHeBocTOYHOH (dayme mopckmx Goromrasos. Tpyas 3oor.
Wucr. Agagx. Hayx. CCCP, XIII: 216-241.

1955. Hopwe Bumpu Ookomrapos (Amphipoda, Gammaridea) w3 cesepuoii yacrm Tmxoro

okeana. Tpyuw. 3oor. Mmcr. Axax. Hayk. CCCP, XVIII: 166-218.

1962. Boxomzasu cepepHoit vacry Tuxoro okeana, (Amphipoda-Gammaridea). Oupex. $ayne
CCCP. Wax 3oox. Mucr. Agap. Hayr. CCCP. 74: 1-441.

1977. Hosuwe B cucremarnse cemeficrsa Phoxocephalidae sensu lato (Amphipoda, Gammari-
dea). CooGuenne. 1. Mccregosanms Payuw Mopeit XXI (XXIX), Hosue Bugw u Poxa Mopcrmx
BecrtossonoTanx : 67-87.

Hamond, R., 1967. The Amphipoda of Norfolk. Cahiers Biol. Mar. 8: 113-152.

Harada, E., 1971. A new amphipod of the genus Siphonoecetes from the shallow bottom of southern
Japan, with reference to diagnosis of the genus and its species. Publ. Seto Mar. Biol. Lab., 18
(6): 355-378.

Haswell, W.A., 1880a. On some additional new genera and species of amphipodous crustaceans.
Linn. Soc., 4: 319-35C, pls. 18-24.



Gammaridean Amphipoda of West Kyushu 83

1880b. On Australian Amphipoda. Linn. Soc., 4: 245-279, pls. 7-12.
1885. Notes on the Australian Amphipoda. Linn. Soc., 10: 95-114, pls. 10-18.

Heard, R.W. and W.B. Sikora, 1972, A new species of Corophium latreilla, 1806 (Crustacea: Am-
phipoda) from Georgia brackish water with some ecological notes. Proc. Biol. Soc. Wash., 84
(55): 467-476.

and D.G. Perlmutter, 1977. Description of Colomastix janiceae n. sp., a commensal am-
phipod (Gammaridea: Colomastigidae) from the Florida Keys, USA. Proc. Biol. Soc. Wash.,
90 (1): 30-42.

Heller, C., 1866. Beitrige zur naheren Kenntniss des Amphipoda des Adriatischen Meeres. Denk-
scher. Akad. Wiss. Wien, 26 (2): 1-62. Taf. I-IV.

Hiwatari, T. and T. Kajihara, 198]1. Taxonomy of the family Hyalidae (Amphipoda, Crustacea)
in Japan. I. Three new species of the genus Hyale. Proc. Jap. Soc. Syst. Zool., 20: 21-34.

and 1981. Taxonomy of the family Hyalidae (Amphipoda, Crustacea) in Japan.
II. A new species of the genus Hyale. Proc. Jap. Soc. Syst. Zool., 21: 35-40.

Hirayama, A., 1978a. A new gammaridean Amphipoda, Cottesloe cvclodactyla sp. nov., from Ama-

kusa, South Japan. Publ. Amakusa Mar. Biol. Lab., 4 (3): 235-243.

1978b. A new species of the amphipod genus Cyproidea from Amakusa, Kyushu. Publ.
Amakusa Mar. Biol. Lab., 4 (3): 245-251.

1980. Gammaridea Amphipoda of the intertidal reef flat of Ishigaki Island, Ryukyu A-
chipelago. Part I. Genus Hyale. Publ. Seto Mar. Biol. Lab., 25 (1/4): 131-156.

and T. Kikuchi, 1979. First record of Melita appendiculata (Say, 1818), (Crustacea; Am-
phipoda; Gammaridea) from Japan. Publ. Amakusa Mar. Biol. Lab., 5 (1): 67-77.

and 1980a. A new gammaridean Amphipoda, Waldeckia elephas sp. nov., attach-
ing to the set net in Tomioka Bay, Amakusa, Japan. Publ. Amakusa Mar. Biol. Lab., 5 (2): 143-
151.

and 1980b. A new gammaridean Amphipoda, Colomastix azumai sp. nov., living
in the sponges, Tetilla serica. Publ. Amakusa Mar. Biol. Lab., 5 (2): 133-141.
Hopkins, D.M., 1967. The Bering Land Bridge. pp. 495. Stanford Univ. Press, Stanford.
Holmes, S.J., 1908. The Amphipoda collected by the U.S. Bureau of fisheries steamer “Albatross”
off the west coast of North America, in 1903 and 1904, with descriptions of a new family and
several new genus and species. Proc. U.S. Nat. Mus., 15 (1654): 489-543.
1910. Amphipoda crustaceans of the expedition. Harriman Alaska Ser. 10, Crustaceans:
233-246.
Hurley, D.E., 1954a. Studies on the New Zealand amphipodan fauna. No. 3. The family Phoxo-
cephalidae. Trans. Roy. Soc. N.Z., 81 (4): 579-599.
1954b. Studies on the New Zealand amphipodan fauna. No. 6. Family Colomastigidae,
with descriptions of two new species of Colomastix. Ibid., 82 (2): 419-429.
1954c. Studies on the New Zealand amphipodan fauna. No. 7. The family Corophi-
idae, including a new species of Paracorophium. Ibid., 82 (2): 431-460.
1954d. Studies on the New Zealand amphipodan fauna. No. 9. The families Acantho-
notozomatidae, Pardaliscidae and Liljeborgidae. Ibid., 82 (3): 763-802.
1955. Studies on the New Zealand amphipodan fauna. No. 12. The marine families
Stegocephalidae and Amphilochidae. Ibid., 83 (1): 195-221.
1963. Amphipoda of the family Lysianassidae from the west coast of North and Central
America. Allan Hancock Found. Publ.,, 25: 1-160.)
1965a. A common but hitherto undescribed species of Orchomenella (Crustacea Amphi-
poda: family Lysianassidae) from the Ross Sea. Ibid., Zool., 6 (11): 107-113.
1965b. A redescription of some A.O. Walker types of ‘“‘Southern Cross” Lysianassidae
(Crustacea Amphipoda) from the Ross Sea. Ikid., Zool., 6 (11): 155-181.
Imbach, M.C., 1967. Gammaridean Amphipoda from the South China Sea. Naga Rept., 4 (1):
40-167.
Irie, H., 1956. Tube-building amphipods occurring at the ‘“Wakame” (A species of brown algae
Undaria pinnatifida) grounds of Simabara , Nagasaki Prefecture. Bull. Fac. Fish. Nagasaki Univ.,
4: 1-6.




84 A. HIrAvamMa

Iwasa, M., 1934. A new amphipod (Parhyale kurilensis n. sp.) from Urup. J. Fac. Sci. Hokkaido Imp.
Univ., Ser. 6, Zool., 3 (1): 1-7, pls. 1-2.

1939. Japanese Talitridae. Ibid., Ser. 6, Zool., 6 (4): 255-296, pls. 9-20.

Kaim-Malka, R.A., 1969. Contribution a I’étude de certaines espéces du genre Ampelisca (Crus-
tacea-Amphipoda) en Méditerranée. Rec. Trav. St. Mar. Endoume Bull,, 46 (62): 123-185.

1970. Contribution a l'étude de quelques espéces du genre Ampelisca (Crustacea, Am-
phipoda) en Méditerranée. 1I. Tethys 1 (4): 927-976.

Kamihira, Y., 1977. A new species of sand-burrowing marine amphipods from Hokkaido, Japan.
Bull. Fac. Fish. Hokkaido Univ., 28 (1): 1-5.

Karaman, G.S., 1971. Uber einige neue und schon bekannte Arten der Gattung Leucothoe (Fam.
Leucothoidae) aus der Adria sowie dem Mittelmeer. XXXIII. Beitrag zur Kenntnis der Am-
phipoden. Mem. Mus. Civ. St. Nat. Verona, XIX: 57-71.

1973. XLI. Contribution to the knowledge of the Amphipoda. The Phoxocephalidae
family of the Adriatic Sea. Glas. Republ. Zavoda Zast. Prirode-Prirodnjatkog Muzeja Titograd,
5: 47-101.

1975a. 61. Contribution of the knowledge of the Amphipoda. Ampelisca dalmatina n. sp.,
one new ampeliscid from the Adriatic Sea (fam. Ampeliscidae). Poljoprivreda 1 émarstvo, 21
(1): 105-112.

1975b. The family Ampeliscidae of the Adriatic Sea. (64. Contribution to the knowl-
edge of the Amphipoda). Acta Adriatica, 17 (3): 3-67.

1978. On two Melita species (fam. Gammaridea) from the Mediterranean Sea, M. bulla
n. sp. and M. valesi S. Kar. 1955. Boll. Mus. Civ. St. Nat. Verona, 5: 221-237.

1979. Contribution to the knowledge of the Amphipoda 93. New records of some gam-
maridean Amphipoda from the Mediterranean Sea. Poljoprivreda 1 éumarstvo, 25 (2): 47-67.

1980. Revision of the genus Gitanopsis Sars 1895 with description of new genera Afrogita-
nopsis and Rostrogitanopsis n. gen. (fam. Amphilochidae) (Contribution to the knowledge of the
Amphipoda 104). Ibid., 26 (1): 43-69.

and J.L. Barnard, 1979. Classificatory revision in gammaridean Amphipoda (Crustacea),
part 1. Proc. Biol. Soc. Wash., 92 (1): 106-165.

Krapp-Schickel, G., 1970. Meeresamphipoden aus Taranto. Mem. Mus. Civ. St. Nat. Verona,
18: 343-367.

1974a. Neue uber die Liljeborgiiden des Mittelmeeres (Crustacea, Amphipoda). Boll.
Mus. Civ. St. Nat. Verona, 1: 455-472.

1974b. Camill Hellers sammlung adriatischer Amphipoden-1866 und heute. Ann. Nat,
Mus. Wien, 78: 319-379.

1975. Revision of Mediterranean Leucothoe species (Crustacea, Amphipoda). Boll. Mus.
Civ. St. Nat. Verona, 2: 91-118.

and U. Schiecke, 1974. Microjassa cumbrensis Stebbing and Roberts im Mitterlmeer. Ibid.,
I: 401-413.

Ledoyer, M., 1967. Amphipodes gammaridens des herbiers de phanérogames marines de la région
de Tuléar (République Madagache). Etude systématique et écologique. Rec. Trav. St. Mar.
Endoume-Marseille, Suppl. 4: 7-56.

1968. Ecologie de la faune vagile des biotopes Méditerranéens accessibles en scaphandre
antoneme. (Région de Marseille princigalement) IV. Synthése de 1’étude écologique. Ibid.,
Bull. 44 (60): 126-295.

1969a. Amphipodes gammariens de quelques biotopes de substrat meuble de la région
de Tuléar (République Malagche). Etude systématique et écologique. Ibid., Suppl. 8: 16-62.

1969b. Amphipodes tubicoles des feuilles des herbiers de phanérogames marines de la
région de Tuléar (Madagascar). Ibid., Suppl. 9: 179-182.

1969¢c. Amphipodes gammariens du sédiment des herbiers de phanérogames marines et
des dunes hydrauliques du grand récif de Tuléar (Madagascar). Etude systématique et écolo-
gique. Ibid., Suppl. 9: 183-191.

1970. Les amphipodes des vases profondes des cotes corses et monégasques. Bull. Inst.
océanogr. Monaco, 69 (1406): 1-32.



Gammaridean Amphipoda of West Kyushu 85

1972. Amphipodes gammariens vivant dans les alvéoles des constructions organogénes
récifales intertidales de région de Tuléar (Madagascar). Etude systématique et écologique.
Tethys suppl. 3: 165-286.

1973a. Amphipodes gammariens nouveaux ou peu connus de la région de Marseille. Te-
thys 4 (4): 881-898.

1973b. Etude systématique des amphipodes recueillis 2 Tuléar (Madagascar) lords d’une
petite série de peches a la lumiére. Comparaison avec les phénoménes observés en Méditer-
ranée. Tethys suppl. 5: 37-50.

1973c. Etude des amphipodes gammaridens des biotopes de substrats sableux et sablo-
vaseux de la région de Tuléar et de Nosy-Bé (Madagascar). Tethys suppl. 5: 51-94.

1975. Megaluropus monasteriensis (Crustacea. Amphipoda, Gammaridea) espéce nouvelle
de Méditerranée comparée a M. agilis massilensis n. spp. et a M. agilis Hoek. Bull. Mus. natn.
Hist. nat. Paris, 3 (336): 1305-1316.

1977. Contribution a 1’étude de P’écologie de la faune vagile profounde de la Méditer-
ranée nord occidentale. 1. Les gammariens (Crustacea, Amphipoda). Boll. Mus. Civ. St. Nat.
Verona, 4: 321-421.

1978a. Contribuiion a 1’6tude des amphipodes gammariens profounde de Madagascar
(Crustacea). Tethys 8 (4): 365-382.

1978b. Amphipodes gammariens (Crustacea) des biotopes cavitaires organogenes recifaux
de I'Ile Maurice (Ocean India). Mauritius Inst. Bull. 3 (3): 197-332.

1979. Expédition Rumphius II (1975). Crustacés parasites, commensaux, etc. (Th.
Monod et R. Seréne, vd.) VI. Crustacés amphipodes gammariens. Bull. Mus. natn. Hist. nat.,
Paris, 4 (1): 137-181.

Lincoln, R.J., 1979. British marine Ampbhipoda: Gammaridea. British Mus. Nat. Hist., publ.
818: 1-658.

Lindberg, G.Wv. (Imugbepr I'.¥.), 1972. Kpyname KoxeGaHmA ypObHA OKEAHA B YeTBEPTHYHHE UEPHOX.
Buoreorpadnueckme ofocmopanua ranorss. Faxarerscrso Hayra Jemmmrpagcroe Orgerermme, Jen-
marpat. Japanese translation by T. Niibori and F. Kanemitsu, 1981. pp. 366, Tokai Press, Tokyo.

Lowry, L.K., 1981. The amphipod genus Cerapus in New Zealand and subantarctic waters (Coro-
phioidea, Ischyroceridae). J. Nat. Hist., 15: 183-211.

Margulis, R.J., 1967. Deep-sea Ampeliscidae (Amphipoda, Gammaridae) from the Pacific Ocean.
Crustaceana, 13 (3): 299-309.

Mateus, A. and E. Mateus, 1956. Amphipodes littoraux de Principe de Sdo Tomé. Ann. Inst. O-
céan., 44: 173-198.

McKinney, L.D., 1978. Amphilochidae (Crustacea: Amphipoda) from the Western Gulf of Mex-
ico and Caribbean Sea. Gulf Res. Rept., 6 (2): 137-143.

1979. Liljeborgiid amphipods from the Gulf of Mexico and Caribbean Sea. Mar. Sci.,
29 (2): 140-154.

1980. The genus Photis (Crustacea: Amphipoda) from the Texas coast with the de-
scription of a new species, Photis melanicus. Ibid., 23: 57-61.

Mills, E.L., 1962. Ampbipod crustaceans of the Pacific coast of Canada. IT. Family Oedicerotidae.
Nat. Hist. Papers, Nat. Mus. Canada, 15: 1-21.

1965. The zoogeography of North Atlantic and North Pacific ampeliscid amphipod crus-
taceans. Syst. Zool., 14: 119-130.

1967. A reexamination of some species of Ampelisca (Crustacea: Amphipoda) from the
east coast of North America. Can. J. Zool., 45: 635-652.

1971. Deep-sea Amphipoda from the western North Atlantic Ocean. The family Am-
pecidas. Limnol. Oceanogr., 16 (2): 357-386.

Minato, M., 1970. The world of Glacial Era. pp. 259, Tsukiji-shokan, Tokyo. (In Japanese).

Morino, H., 1970. Preliminary note on a amphipod Leucothoe spinicarpa (Abildgaard) found in the
ascidian, Herdmania monus (Savigny). Nankiseibutsu, 12 (1): 8-10. (In Japanese).

1972. Studies on the Talitridae (Amphipoda, Crustacea) in Japan. I. Taxonomy of
Talorchestia and Orchestoidea. Publ. Seto Mar. Biol. Lab., 21 (1): 43-65.



86 A. Hiravama

1975. Studies on the Talitridae (Amphipoda, Crustacea) in Japan. II. Taxonomy of sea-
shore Orchestia, with notes on the habitats of Japanese sea-shore talitrids. Ibid., 22 (1/4): 171-
193.
1976. On two formes of Cerapus tubularis, a tube dwelling Amphipoda, from shallow waters
of Japan. Ibid., 23 (1/2): 179-189.
Myers, A.A., 1974, A new species of commensal amphipod from East Africa. Crustaceana, 26 (1):
33-36.
1979. The British and Irsh species of Siphonoecetes Kroyer (Amphipoda, Gammaridea).
J. Nat. Hist., 13: 211-220.
1981. Amphipoda Crustacea. I. Family Aoridae. Memoirs Hourglass Cruises, 5 (5): 1-75.
Nayer, N.N., 1959. The Amphipoda of the Madras coast. Bull. Madras Government Mus., Nat.
Hist., 6 (3): 1-59, pls. 1-16.
1966. On the gammaridean Amphipoda of the Gulf of Mannar, with species reference to
those of the pearl and chank beds. Mar. Biol. Ass. India Symp. Crustacea, Part II: 133-168.
Nagata, K., 1959. Notes on five species of the amphipod genus Ampelisca from the stomach contents
of the triglid fishes. Publ. Seto Mar. Biol. Lab., 7 (2): 263-278.
1960. Preliminary notes on benthic gammaridean Amphipoda from the Zostera region
of Mihara Bay, Seto Inlands Sea, Japan. Ibid., 8 (1): 163-182, pls. 13-17.
1961a. A new atylid amphipod from Japan. Annot. Zool. Japan., 34 (4): 216-218.
1961b. Two new amphipods of the genus Eurtheus from Japan. Publ. Seto Mar. Biol.
Lab., 9 (1): 31-36.
1965a. Studies on marine gammaridean Amphipoda of the Seto Inland Sea. I. Ibid., 13
(2): 131-170.
1965b. Studies on marine gammaridean Amphipoda of the Seto Inland Sea. II. Ibid,,
13 (3): 171-186.
1965¢c. Studies on marine gammaridean Amphipoda of the Seto Inland Sea. III. Ibid.,
13 (4): 291-326.
1966. Studies on marine gammaridean Amphipoda of the Seto Inland Sea. IV. Ibid,,
13 (5): 327-348.
Nicholls, G.E., 1938. The Amphipoda Gammaridea. Australisian Antarctic Expedition 1911-14.
Sci. Repts., Ser. C. Zool. Bot., 2 (4): 1-145.
1939. The Prophliantidae. A proposed new family of Amphipoda, with description of a
new genus and four new species. Rec. A. Aust. Mus., 6 (3): 309-334.

Nishimura, S., 1974. History of Japan Sea. —A biogeographic approach. pp. 227, Tsukiji-shokan,
Tokyo. (In Japanese).

1981. Oceans and life on the Earth. —A prelude of marine biogeography. pp. 284, Kai-
meisha, Tokyo. (In Japanese).
Oldevig, H., 1959. Arctic, Subarctic and Scandinavian amphipods in the collections of the Swedish
Natural History Museum in Stockholm. Gteborgs K. Vetensk. O. Vitternh Samh. Handl. (Ser.
B), 8 (2): 1-132.
Ortz, M., 1976. Un nuevo anfipodo de Aguas Cubanas (Amphipoda, Gammaridea, Phliantidae).
Ciencias Ser. 8. Invest. Mar., 25: 21-35.
Patience, A., 1909. On the genus Phoxocephalus. Glasg. Nat. 1 (4): 116-134.
Pearse, A.S., 1908. Descriptions of four new species of amphipodous Crustacea from the Gulf of
Mexico. Proc. U.S. Nat. Mus., 34 (1594): 27-32,
Pielou, E.C,, 1979. Biogeography. pp. 351, Wiley-Interscience Publ., New York.
Pirlot, J.M., 1933, Les amphipodes de I’expédition du Siboga. Siboga-Expéd., 33c: 115-235.
1936. Les amphipodes de 'expédition du Siboga. Siboga-Expéd., 33e: 237-328.
1938. Les amphipodes de ’expédition du Siboga. Siboga-Expéd., 33f: 329-388.
Rabindranath, P., 1971a. Two new gammaridean Amphipoda (Crustacea) from the Gulf of Man-
nar, S. India. Hydrobiologia, 37 (1): 157-172.
1971b. Haustoriid amphipods (Crustacea) from India. Hydrobiologia, 38 (3-4): 521-539.

1972a. Marine Gammaridea (Crustacea: Amphipoda) from the Indian region. Family
Ampithoidae. Mar. Biol., 14 :161-178.



Gammaridean Amphipoda of West Kyushu 87

1972b. Marine Gammaridea (Crustacea: Amphipoda) from the Indian region. Family
Amphilochidae. Hydrobiologia, 39 (4): 509-526.
1975. Marine Gammaridea (Crustacea: Amphipoda) from the Indian region. Family
Ampeliscidae. Ibid., 46 (2-3): 241-262.
Reid, D.M.,, 1951. Report on the Amphipoda (Gammaridea and Caprellidea) of the coast of tropi-
cal west Africa. Atlantide Rept., Copenhagen, 2: 189-291.
Reish, D.J. and J.L. Barnard, 1967. The benthic Polychaeta and Amphipoda of Morro Bay, Cali-
fornia. Proc. U.S. Nat. Mus., 120 (3565): 1-26.
Ruffo, S. and U. Schiecke, 1977. Le specie Mediterranee del genere Lepidepecreum Bate and West-
wood (Amphipoda, Lysianassidae). Boll. Mus. Civ. St. Nat. Verona, 4: 429-447.
Sakai, T., 1940. Biogeographic review on the distribution of crabs in Japanese waters. Rec. Oceanogr.
Wks. Japan, 11 (1): 27-63.
Sars, G.O., 1895. Amphipoda. An account of the Crustacea of Norway with short description and
figures of all species, 1: i~viii, 1-711, pls. 240, 8 suppl. pls.
Schellenberg, A., 1925. Crustacea VIII: Amphipoda. Beitr. Kennt. Meeresfauna Westafr. 3: 113~
204.
1926. Die Gammaridean der Deutschen Siidpola-Expedition, 1901-1903. Deutshe Siidpola-
Exped., 18: 253-414.
1928. Amphipoda in Cambridge Expedition to Suez Canal. Trans. Zool. Soc. London,
22: 638-692.
1931. Gammariden und Carpelliden des Magellangebietes, Sttdgeorigens und Westan-
tarktis. Further Zool. Res. Swedish Antarctic Exped. 1901-03, 2 (6): 1-290, pl. 1.
1938. Litoral Amphipoden des tropischen Pazifiks. Kgl. Svenskapsakad. Handl., (3), 16
(6): 1-105.
Sexton, E.-W., 1909. 2. Notes on some Amphipoda from the north side of the Bay of Biscay. Fami-
lies Pleustidae and Eusiridae. Proc. Zool. Soc. London, 23: 248-279, pls. 80-81.
1951. The life-history of the multiform species Jassa falcata (Montagu) (Crustacea Amphi-
poda) with a review of the bibliography of the species. J. Inn. Soc. Zool., 42: 29-91, pls. 4-30.
Sheard, K., 1936. Amphipods from a South Australian reef. Part 1. Trans. Soc. S. Aust., 60: 173—
179.
1938. The amphipod genera Euonyx, Syndexamine and Paradexamine. Rec. S. Afr. Mus.,
6 (2): 169-186.
1939. Studies in Australian Gammaridea. (1) The genus Ceradocus. Rec. S. Australian
Mus., 6 (3): 275-295.
Shoemaker, C.R., 1930. The Amphipoda of the Cheticamp Expedition of 1917. Cont. Canada
Biol. Fish., 5 (10): 221-359.
1931. A new species of amphipod crustacean (Acanthonotozomatidae) from California,
and notes on Eurythenus tenuicornis. Proc. U.S. Nat. Mus., 78 (18): 1-8,
1938. Two new species of amphipod crustaceans from the east coast of the United States.
J- Wash. Acad. Sci., 28 (7): 326-332.
1942. Amphipod crustaceans collected on the Presidental Cruise of 1938. Smiths. Misc.
Coll., 101 (11): 1-52.
1947. Further notes on the amphipod genus Crrophium from the esat coast of America.
J- Wash. Acad. Sci. 37 (2): 47-63.
1949. The amphipod genus Corgphium on the west coast of America. Ibid., 39 (2): 66-82.
1952. A new species of commensal amphipod from a spiny lobster. Proc. U.S. Nat. Mus,,
102 (3299): 231-233.
1956. A new genus and two new species of amphipods from Dry Tortugas, Florida. J.
Wash. Acad. Sci., 40 (2): 61-64.
1964. Seven new amphipods from the west coast of North America with notes on some
unusual species. Proc. U.S. Nat. Mus., 115 (3489): 391-429.
Shulenberger, E. and J.L. Barnard, 1976. Amphipods from an abyssal trap set in the North Pacific
Gyre. Crustaceana 31 (3): 241-258.



88 A. Hiravama

Sivaprakasam, T.E., 1968. Eurytheus togoensis Schellenberg, a new record of Amphipoda from the
Madras coast. J. Mar. biol. Ass. India, 10 (2): 283-285.

1969. Amphipoda from the east coast of India. 2. Gammaridea and Caprellidea. J. Bom-
bay Nat. Hist. Soc., 66 (3): 560-576.

1970. Amphipods of the genus Lembos Bate from the south-east coast of India. J. Mar.
biol. Ass. India, 12 (1-2): 81-92.

1972. A new species of Indunella Sars (Amphipoda, Liljeborgiidae) from India. Crusta-
ceana, suppl. 3: 308-312.

Skogsberg, T., 1928. Structure and behavior of the amphipod, Polychelia osborni. Proc. Calf. Acad.
Sci. 4th Ser., 17 (10): 267-295.

Sorbe, J.C., 1978. Inventaire faunistique des amphipodes de P’estuaire de la Gironde. Bull. Cent.
Etud. Rech. Ser. Biarritz, 12 (2): 369-381.

Stasek, C.R., 1958. A new species of Allogaussia (Amphipoda, Lysianassidae) from found living
within the gastrovascular cavity of the sea-anemone Anthopleura elegantissima. J. Wash. Acad.
Sci., 48 (4): 119-126.

Stebbing, T.R.R., 1891. On the genus Urothoe and a new genus Urothoides. Trans. Zool. Soc. London,
13 (1): 1-30, pls. 1-4.

1906. Amphipoda I. Das Tierreich, 21: 1-806.

Steele, D.H., 1967. A new species of the genus Annoix (Amphipoda) from the Barents Sea. Crus-
taceana, 13: 257-264.

Stephensen, K., 1923. Crustacea Malacostraca. V. (Amphipoda I). Danish Ingolf-Exped., 3 (8):
1-100.

1925. Crustacea Malacostaraca. VI, (Amphipoda II). Ibid., 3 (9): 101-178.

1931. Crustacea Malacostraca. VII. (Amphipoda. 1II). Ibid., 3 (11): 179-290.

1932. Some new amphipods from Japan. Annot. Zool. Japon., 13 (5): 487-501.

1935. The Amphipoda of N. Norway and Spitsbergen with adjacent waters. Troms¢
Mus. Skrifter, 3 (1): 1-140.

1938a. Grandidiérella japonica n. sp. a new amphipod with stridulating (?) organs from
brackish water in Japan. Annot. Zool. Japon., 17 (2): 179-184.

1938b. The Amphipoda of N. Norway and Spitsbergen with adjacent waters. Troms¢
Mus. Skrifter, 3 (2): 141-278.

1940a. Marine Amphipoda. Zool. Iceland, 3 (26): 1-111.

1940b. The Amphipoda of N. Norway and Spitsbergen with adjacent waters. Traomsg
Mus. Skrifter, 3 (3): 279-361.

1942. The Amphipoda of N. Norway and Spitsbergen with adjacent waters. Ibid., 3 (4):
363-526.

1944a. Some Japanese amphipods. Videusk. Medd. fra. Dansk naturh, Firn, 108: 25-88.

1944b. Crustacea Malacostraca VIII. (Amphipoda IV). Danish Ingolf-Exped., 3 (13):
1-51.

Stock, J.H., 1960. Corophium volutator forma orientalis Schellenberg, raised to specific rank. Crusta-
ceana, 3 (3): 188-192.

Thurston, M.H., 1972. Two new species of Orchomene Boeck (Crustacea: Amphipoda) from the
Falkland Islands, South Georgia and Graham Land. British Antarct. Surv. Bull,, 30: 51-63.

1974. Crustacea Amphipoda from Graham Land and the Scotia Arc, collected by Opera-
don Tabarin and he Falkland Islands dependencies survey, 1844-59. British Antarct. Surv.
Rept., 85: 1-89.

Tzuvetkva, N.L., (Ilserrosa, H.J.), 1975. O mosom Bujge Pleustidae (Amphipoda)—Koumencaxe mopc-
KOTO e£R ¢ KOMAHIOPCEHX OCTpoBoB. 300X, JHyp., 54 (1): 121-124.

1977. Hosuil porr x HoBHe pugn Gorommasos (Amphipoda, Corophioidea) u3 luorckoro Mops.
Weeregosanma Payan mopet XXI (XXIX). Hoswe Buanw m Pogn MOPCEHX 6eCHO3BOHOTHEX :
88-101.

Utinomi, H., 1955. Studies on the cirripedia of Japan. II. Geographical distribution. Bull. Bio-
geogr. Soc. Japan, 16-19: 113-123.



Gammaridean Amphipoda of West Kyushu 89

1969. Coloured illustrations of sea shore animals of Japan. pp. 166, Hoikusha Publ. Co.,

Osaka.
Vader, W., 1974. Een nieuwe vlokreeft voor de Nederlandse fauna. Levende Natuur, 77: 93-96.

Wakabara, Y., 1977. Heterophlias seclusus Shoemaker, 1933 (Amphipoda, Phliantidae) from the Bra-

zilian coast. Crustaceana 33 (1): 90-96.
Walker, A.O., 1895. Revision of the Amphipoda of the L.M.B.C. district. Proc. Trans. Liverpool

Biol. Soc., 9: 287-320.
1898. Crustacea collected by W.A. Herdman, F.R.S., in Puget Sound. Pacific coast of

North America, September, 1897. Trans. Liverpool Biol. Soc., 12: 268-287.
1903. Amphipoda of the ‘Southern Cross’ Antarctic Expedition. J. Linn. Soc., Zool.,

29 (187): 38-64.
1905. Marine crustaceans. XVI. Amphipoda. Fauna and Geography of the Maldive and

Laceadive Archipelagoes, vol. 2: 923-932,
Wei-Quan, Z., 1974. A new species of the genus Corophium (Crustacea, Amphipoda, Gammaridea)
from the southern coast of Shantung Peninsula, North China. Studia Mar. Sinica, 9: 139-146.
Wigley, R.L., 1966. Two new marine amphipods from Massachusetts, U.S.A.. Crustaceana, 10:-

259-270.
Description
Acanthonotozomatidae

Key to the genera of Acanthonotozomatidae

1 Gnathopod 2 minutely subchelate ... Cypsiphimedia
Gnathopod 2 normal subchelate............c..oooiiviiiiiiiiinini, . Postodius
Cypsiphimedia

Cypsiphimedia mala sp. nov.
(Fig. 2-4)

Body: Body compressed, stout, exoskelton hard. Head small, rostrum devel-
oped, but not extending beyond peduncular segment 1 of antenna 1, triangular,
superior antennal sinus very deep, inferior antennal sinus absent, anterior head lobe
producing far beyond rostrum, broad, rectangular, its upper distal rectangular part

Fig. 2. Cypsiphimedia mala sp. nov. Holotype, male, 6.75 mm.
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concaved, a little upturned distally. Eyes medium, reniform. Peraeonite 1 as
broad as peraeconites 2-4 combined, rounded, extended forward on dorsal margin,
peraeonites 2-6 subequal to each other in length and width, peraeonite 7 broad,
carinate, extended above pleonite 1, its extension broad, bifid apically, pectinated
marginally, coxae 1-4 gradually deeper, lower margin of these complex rounded,
coxae 5-7 medium, basis of peracopods 5-7 developed. Dorsal margin of pleonites
1-3 similar to one of peraconite 7, distal extension densely pubescent, else upper
half of posterior margins pectinate, pleonal epimeron 1 rounded, expanded poste-
riorly, anterodistal margin with three spines, pleonal epimeron 2 rectangular, but
rounded anterodistally, with one posterodistal acute tooth, lower margin with three
spines, pleonal epimeron 3 rectangular, but a little produced and rounded antero-
distally, broader than pleonal epimeron 2, posterior margin with one medial stout
and broad tooth and one distal smaller stout tooth, lower margin with four spines.
Urosomite 1 subequal to pleonite 3 in length, longer than urosomites 2-3 combined,
dorsal margin concaved medially, densely bristly in rows, urosomite 2 narrow, uro-
somite 3 rectangular in lateral view, longer than deep.

Antennae: Antenna ] about one third as long as body length, peduncular
segment 1 stout, finely and densely bristly, extended distally, peduncular segment
2 two thirds as long as and about as thick as peduncular segment 1, dorsal margin
roundish, serrate, prominently produced forward, bifid apically, with two medial
sets of three spines and one distal spine, else ventrodistal end extended, peduncular
segment 3 about two thirds as long as and half as thick as peduncular segment
2, accessory flagellum uniarticulate, rudimentary, with three apical setae, each
segment of main flagellum with one distal pair of aesthetascs except for proximal
two segments and terminal segment. Antenna 2 rather slender, peduncular
segment 2 rectangular, with two anterodistal teeth, ventrodistal end with one spine,
peduncular segment 3 longer than peduncular segment 2, anterior margin with
one medial set of one spine and one seta, and two distal pairs of spines, else with
two apical teeth, peduncular segment 4 a little longer than peduncular segments
2-3 combined, a little more stout than peduncular segment 3, anterior margin with
two medial sets of three and four spines, and four distal spines, with one apical stout
tooth, ventrodistal end with one tooth and two spines, else distal end of lateral side
with two spines, peduncular segment 5 longer than peduncular segment 4, slender,
anterior margin with three pairs of four spines, its distal end with three spines.

Mouthparts: Mouthparts massive, produced forward. Upper lip incised,
subrectangular, a little decreasing in width, emarginate. Inner plate of lower lip
absent, apical margin of outer plate notched, distal margin of outer lobe densely
bristly, molar process developed. Inner plate of maxilla 1 medium, dispersively
pubescent on inner medial margin, inner distal margin with five pinnate setae,
outer plate decreasing in width, not truncate, inner medial margin densely bristly,
distal half with eight serrate tooth-like spines and one simple tooth-like spines, palp
not extending beyond outer plate, biarticulate, rather slender, proximal segment
about two thirds as long as terminal segment, with one seta, terminal segment with
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Fig. 3. Cypsiphimedia mala sp. nov. Holotype, male, 6.75 mm.
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nine slender setae on distal half of one side, apex with four setae. Maxilla 2 rather
slender, attenuate distally, inner distal half of inner plate with three single pectinate
setac and twelve pairs of pectinate setae, apex with three pectinate and one simple
setae, apex and inner distal margin of outer plate with fourteen pectinate setae.
Left mandible slender, attenuate, incisor vestigial, with three apical blunt and ves-
tigial teeth, else inner distal margin with three small blunt teeth, lacinia mobilis
slender, long, dilated and rounded apically, with one tooth, molar process located
on basal part, very small, cylindrical, ornated by setac marginally, molar rasp medi-
um or weakly developed, palp located under level of molar process, developed,
slender, but stout, almost uniform in thickness, four articulate, proximal segment
shorter than half as long as 2nd segment, 2nd segment with two stout setae, terminal
segment about half as long as 2nd segment, rounded apically, pectinated in two
rows on one side, apical margin with seven pectinate and two simple setae, dactyl
slender, falcate, pectinated proximally. Right mandible similar to left one, but
incisor and lacinia mobilis absent, distal margin crenulate, distal end of 2nd segment
of palp with three stout setae, apical margin of 3rd segment with nine spines armed
with one pair of setae near apex. Inner plate of maxilliped slender, developed,
outer distal half bristly, inner and apical margins with many pinnate setae, outer
plate most expanded medially, developed, but attenuate on distal half, rounded
apically, inner half pubescent, inner distal half with one proximal pair of pinnate
setae and about twenty pinnate setae, else distal margin with about twenty-two
spines, palp extending beyond outer plate, triarticulate, proximal segment half as
long as palp, rounded on outer margin, outer distal half with one medial seta and
one set of three setae, inner margin with two proximal long setae and five small
setae, 2nd segment shorter than proximal segment, not slender, extending to prox-
imal half of terminal segment along it, rounded distally, outer distal end with five
setae, inner margin of the latter with two rows of twelve and nine setae, terminal
segment longer than half as long as proximal segment, clavate, apical margin round-
ed, with fifteen setae.

Gnathopod 1: Coxa 1 decreasing in width, falcate, rounded on lower margin,

with about ten minute setae on anterior and lower submargins. Gnathopod 1
slender, long, minutely chelate. Basis two fifths as long as gnathoped 1, slightly
sinuous, most expanded medially, anteromedial margin with eleven small setae.
Ischium about one third as long as basis. Merus longer than ischium, extended
and tapered posterodistally, reaching medial margin of carpus. Carpus about two
thirds as long as basis. Propod longer than half as long as carpus, posterodistal
part attenuate, hooked apically, with one pair of pinnate setae basally, else with
one simple seta. Dactyl straight, attenuate, extending beyond distal end of propod,
hooked apically, with three pinnate and one simple setae.

Gnathopod 2: Coxa 2 narrow, subequal to coxa 1 in width, anterior margin
gently rounded, ridged, with eleven minute setae, lower margin rounded, finely
serrate in a part, with five minute setae. Gnathopod 2 slender, very long, minutely
subchelate. Basis three sevenths as long as gnathopod 2, slightly compressed on
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medial part, anterior margin slightly expanded and rounded on distal margin, with
many minute setae and one proximal short seta, posteroproximal margin with four
short setae, inner distal end with one transverse row of four small setae. Ischium
about one third as long as basis, almost uniform in width, posteroproximal margin
rounded, with several small setae, anterior margin with several small setaec. Merus
shorter than ischium, increasing in width, extended posterodistally, posterior margin
rounded, with four small single setaec and one distal pair of small setae, anterodistal
end with two small setae. Carpus as long as ischium and merus combined, proxi-
mal part increasing in width, following part uniform in width, anterodistal margin
with one small seta and one pair of small setae, posterodistal end with one row of
five small setae. Propod slightly longer than ischium, dilated, rounded and a little
extended posterodistally, anterodistal half with two single setae, one pair of setae
and one distal row of four setae, posterodistal half setose in sets, posterodistal part
densely pubescent, palm oblique, but gradually extending forward, with three single
setae, one distal set of three setae and two opposite rows of about six minute setae,
with one small spine basally. Dactyl small, slender, not beyond palm, falcate.

Peracopod 1: Coxa 3 falcate, bristly, anterior and posterior margins con-
tinuously rounded, with many minute setae submarginally, proximal margin slightly
curved inward, central longitudinal band pectinate. Peraeopod 1 dispersively
bristly. Basis one third as long as peraeopod 1, anterior margin with four proximal
short setae, several small setae, one single spine and one distal pair of spines, poste-
rior margin with several short setae on proximal half and two distal pairs of spines.
Ischium narrower than basis, shorter than half as long as the latter, longer than
wide, anterior margin of outer side with two spines. Merus prominently extended
anterodistally, gently expanded on proximal half of anterior margin, anterodistal
half with one spine, two pairs of spines and one apical set of four spines, posterior
margin longer than one of ischium, with two pairs of spines and one distal pair of
spines. Carpus extended anterodistally, anterodistal end with three spines, poste-
rior margin shorter than one of ischium, with four medial spines and six distal spines.
Propod as long as merus and carpus combined, narrowed proximally, but following
part uniform in width, subequal to carpus in width, anterior margin with three
pairs of spines and four distal minute setae, posterior margin with three, three, two,
three and three distal spines in formula. Dactyl about half as long as propod, stout,
falcate.

Peraecopod 2: Coxa 4 subrectangular, bristly, anterior margin gently rounded,
posterior margin gently curved inward, lower margin oblique, with many minute
setae, posterodistal end tapered. Peraeopod 2 similar to peraecopod 1 in shape.
Anterior margin of basis with four proximal short setae, with two distal sets of one
spine and one short seta, posterior margin setose throughout, with one spine and
one distal set of three spines. Posterior margin of ischium with two medial spines
and two distal small setae. Anterodistal half of merus with one medial pair of spines
and four apical spines, posterior margin with one medial transverse row of six spines
and one distal row of six spines. Anterior margin of propod with two, three and
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two spines medially, and four distal minute setae, posterior margin with one spine,
three sets of four spines and one distal set of three spines.

Peraeopod 3: Coxa 5 bilobed, subrectangular, pectinate and bristly, anterior
lobe rounded, posterior lobe a little deeper, rectangular, with many marginal minute
setae. Basis broadly expanded, extended and rounded anterodistally, posterior
thin plate extending beyond ischium, rounded distally, slightly concaved posteriorly,
with many marginal minute setae, with three pinnate setae on anterodistal half of
inner side, anterior margin with three proximal setae and eight spines. Ischium
short, subsquare, but prominently produced anterodistally, anterior margin with
two medial pairs of spines and three distal spines. Merus broadly expanded back-
ward, prominently extending beyond proximal half of carpus posteriorly, a little
produced anterodistally, anterior margin with two, three and four spines in formula,
posterior margin with one spine and five pairs of spines, else anterodistal margin
of posterior extension with two spines. Carpus, propod and dactyl lost in the holo-
type specimen, but perfect in paratype no. 5 (young specimen). Carpus as long as
anterior margin of merus, uniform in width, anterior margin with one medial pair of
spines and three distal spines. Propod about twice as long as carpus, narrower than
the latter, uniform in width, anterior margin with two medial pairs of spines and
three distal spines, posterior margin with one spine, two sets of two spines and one
minute seta, and one distal set of five minute setac. Dactyl half as long as propod,
falcate.

Peracopod 4: Coxa 6 bilobed, pectinate and bristly, anterior margin of ante-
rior lobe with five short setae, lower margin rounded, posterior lobe rectangular.
Basis broadly expanded, extending beyond ischium posteriorly, anterodistal exten-
sion stout, rounded, anterior margin with eight single, two, one, two and one spines
in formula, posterior thin plate rectangular, distal half of posterior margin and
posterior half of distal end serrate, especially distal tooth stout, anterodistal half of
inner side with many pinnate setae. Ischium short, broader than long, prominently
produced anterodistally, anterior margin with two medial single spines and three
distal spines. Merus broadly expanded backward, extending beyond half of carpus
posteriorly, produced anterodistally, anterior margin with one spine, one pair of
spines, two sets of three spines and four distal spines in formula, posterior margin
with two proximal single spines and four pairs of spines, else anterodistal margin
of the posterior extension with two spines. Carpus, propod and dactyl lost in the
holotype specimen, but perfect in the paratype no. 5 (young). Carpus as long as
anterior margin of merus, anterior margin with one medial set of three spines and
one distal set of four spines, posterodistal end with three spines. Propod about
twice as long as carpus, narrower than the latter, anterior margin with one spine
and three sets of three spines, posterior margin with two, three and two spines medi-
ally, and one distal minute seta. Dactyl longer than half as long as propod, stout,
falcate.

Peraeopod 5: Coxa 7 pubescent and dispersively pectinate, inner central line
with many pinnate setae, anterior margin with seven short setae, posterior and lower
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margins rounded. Basis broadly expanded, extending to about proximal half of
posterior margin of merus, circular, prominently produced anterodistally, anterior
margin with ten single spines and one distal pair of spines, posterior thin plate round-
ed, lower margin and apical half of posterior margin serrate, especially medial tooth
of lower margin prominently produced anterodistally, anterior margin with one
medial spine and one distal pair of spines. Merus broadly expanded, very much
extended posterodistally, produced anterodistally, anterior margin with three sets
of three spines and one distal set of six spines, posterior margin pubescent on distal
half, with one spine, one pair of spines, one spine and six pairs of spines, both sides
of anterior margin on the posterior extension with many spines. Carpus, propod
and dactyl lost.

Pleopods: Pleopods 1-2 similar to each other, peduncle stout, longer than
two thirds as long as rami, outer margin of proximal segment on outer ramus with
twelve pinnate setae, inner margin of proximal segment on inner ramus with six
bifid setae, terminal swimming setae longer than one third as long as rami. Pedun-
cle of pleopod 3 shorter than one of pleopod 1, outer distal margin with several spines.

Uropods: Uropod 1 a little extending beyond uropods 2-3, slender, peduncle
shorter than inner ramus, with eight spines on outer margin and five spines on inner
margin, rami slender, pectinate on upper margin throughout, outer ramus a little
shorter than inner ramus, outer margin with three medial spines and one distal
spine, apex with one nail-like spine, distal half of outer margin on inner ramus with
three spines, inner margin with five spines, apex with one nail-like spine. Uropod
2 shorter than uropod 1, peduncle a little shorter than outer ramus, pubescent on
outer margin, with four spines on distal half, inner distal end with one spine, outer
ramus distinctly shorter than inner ramus, pectinate on upper margin, outer margin
with one notch near apex, with four spines, inner ramus pectinate on upper margin,
outer margin with one notch near apex, with four spines, inner margin with four
spines. Uropod 3 two thirds as long as uropod 1, peduncle two fifths as long as
inner ramus, stout, prominently produced ventrodistally, both apices of upper margin
with one acute tooth respectively, else outer distal end with one small spine, outer
ramus unknown, inner ramus attenuate, pectinated marginally, outer margin with
seven spines.

Telson: Telson subequal to peduncle of uropod 3 in length, a little decreasing
in width, emarginate, both apices rounded, with one small notch and one minute
seta, dorsal side concave, dispersively with many minute setae, both lateral ridges
with three medial pinnate setae.

Material examined. Holotype: male, 6.75 mm. Paratype no. 5: 3.25mm. Type-locality:
Tomioka Bay. Date: May, 1978. Paratype: 5 specimens. Collection No.: AMBL-Amph. 100.

Remarks. 1 have only a few informations of C. gibba K.H. Barnard (J.L. Bar-
nard 1969c), but the new species is distinguished from it by the sldneer coxa 4 ta-
pered distally and not prominently expanded posterodistally. Also, the new species
distinctly differs from C. stegosaura in highly developed dorsal armature of peraeon
and pleon (Griffiths 1975).
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Postodius n. gen.

Diagnosis and relationship. 'The new genus is closely related to Odius, but differs
from it in the following points; in the new species, palp of maxilliped triarticulate,
gnathopod 1 uncompletely chelate, rather simple, and telson entire, not emarginate.
Type-species:  Postodius inperfectus sp. nov. The gender is musculine.

Postodius imperfectus sp. nov.
(Fig. 5-8)

Body: Body compressed, carinate on peraeonites 1-7 and pleonites 1-3, exo-
skelton hard. Dorsal margin of head continuously rounded to rostrum, slightly
longer than peraeonite 1, rostrum much developed, almost reaching near distal end
of proximal segment of antenna 1, narrow, triangular, superior antennal sinus deeply
concave, rounded, anterior head lobe a little producing beyond distal end of pedun-
cular segment 2 of antenna I, rectangular, inferior antennal sinus shallow, concave
in rectangle, lower margin narrow. Eyes reniform or <-formed, large. Peraeonite
1 as broad as peraeonites 2—-3 combined, anterior part of dorsal margin prominently
produced, peraeonites 2—7 gradually increasing in dorsal length, peraeonite 6 as long
as peraeonite 1, coxae 1-4 subequal to each other in depth, subequal to each per-
aeonite in depth, with marginal edge, coxa 1 obliquely produced forward, concealing
mouthparts and lower part of head. Pleonites 1-3 equal to peraeonite 7 in dorsal
length, equal to each other in dorsal length and depth, pleonal epimeron 1 gradually
decreasing in width, lower margin narrow, rounded, pleonal epimeron 2 subrec-
tangular, gradually narrowing, anterior and anterodistal margins continuously
rounded, upper part of posterior margin concave, with one stout upturned tooth.
Urosome subequal to pleonites 1-2 combined in dorsal length, slender, urosomite 1
twice as long as urosomites 2-3 combined.

Antennae: Antenna 1 one fifth as long as body length, stout, gradually de-
creasing in thickness, accessory flagellum absent, each peduncular segment slightly
produced distally, naked, peduncular segment 1 as long as peduncular segments 2-3
combined, peduncular segment 2 twice as long as peduncular segment 3, flagellum
five articulate, primary segment longer than peduncular segment 3, with three rows
of many aesthetascs, distal end of following segments with three or two aesthetascs.
Antenna 2 shorter than antenna 1, peduncular segment 1 broad, twice as wide as
long, peduncular segment 2 distinctly narrower than peduncular segment 1, upper
distal end produced, peduncular segment 3 twice as long as peduncular segment 2,
subequal to the latter in thickness, peduncular segment 4 subequal to peduncular
segment 3 in length and thickness, peduncular segment 5 about as long as pedun-
cular segment 4, gradually decreasing in length and thickness.

Mouthparts: Mouthparts large, prominently produced downward. Upper lip
long semioval. Lower lip lacking inner plate, outer plate slender, shoulders promi-
nently produced, attenuate, incised apically, mandibular process developed, but not
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Fig. 5. Postodius imperfectus sp. nov. Holotype, male, 2.0 mm.

Fig. 6. Distribution of Postodius imperfectus sp. nov. (@) and Odius spp. (O) in the
world.

expanded downward. Inner plate of maxilla 1 with one pinnate apical seta, outer
plate gradually attenuate, apex falcate, with one stout and falcate tooth near apex,
with four pairs of bifid teeth on distal part, following proximal part dispersively
setose in longitudinal rows, palp uniarticulate, very short, attenuate, with one apical
simple seta. Maxilla 2 not broad, especially outer plate slender, with one longi-
tudinal row of six simple setae on distal part, inner plate shorter than outer plate,
distal margin with eleven short stout setae, proximal margin dispersively pubescent.
Mandibles similar to each other, slender, incisor weakly produced, narrow, serrate
apically, distal half from molar process with two opposite rows of seven spines and
several minute setae, molar process placed medially, prominently produced, medium,
not ridged distally, lacking molar process, long, triarticulate, almost uniform in
thickness, proximal segment short, medial segment with one medial small seta, termi-
nal segment as long as medial segment, slightly roundish, upper margin with one
longitudinal row of seventeen short setae, pubescent, apex with two minutely bifid
spines and two broadly bifid spines. Inner plate of maxilliped developed, setose
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Fig. 7. Postodius imperfectus sp. nov. Holotype, male, 2.0 mm.
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apically, outer plate much developed, broad, inner apical margin with some minute
setae, palp four articulate, a little extending beyond outer plate, not broad, proximal
three segments subequal to each other in width, less setose, proximal two segments
subequal to each other in length, 3rd segment one and half times as long as 2nd
segment, terminal segment as long as 3rd segment, about half as broad as the latter,
uniform in width, apex oblique, with seven short setae.

Gnathopod 1: Coxa 1 falcate, anterior margin gently rounded. Gnathopod 1
slender, nearly simple. Basis two thirds as long as coxa I, stout, uniform in width
except for proximal part, anteroproximal margin with two small setae. Ischium
one third as long as basis, posterior margin of merus rounded, twice as long as basis,
posterior margin of merus rounded, twice as long as anterior margin, distal end
oblique. Anteroproximal margin of carpus roundish, following part almost uniform
in width. Propod slightly longer than carpus, as broad as it, slightly curved proxi-
mally, posterodistal end acutely produced, reaching medial part of dactyl, postero-
distal margin with three short setae. Dactyl conical, about one third as long as
propod, anteroproximal margin with one simple seta, posterior margin with one
proximal pair of simple setae and two paris of stout setae longitudinally pectinated
near apex.

Gnathopod 2: Coxa 2 subrectangular, about three times as long as wide,
lower margin roundish. Basis about two thirds as long as basis, gradually increasing
in width, posterodistal end with one seta and one spine. Posterior margin of ischium
twice as long as anterior margin, about half as long as basis, with two medial and
distal spines. Merus semicylindrical, posterior margin one and half times as long as
one of ischium, with three medial single spines and one pair of spines on distal end,
distal end gradually extending backward, concave. Carpus triangular, anterior
margin almost as long as anterior margin of merus, posterior lobe much developed,
dilated, posterior margin fitting on distal end of distal pairing spines of merus, reach-
ing posteromedial part of propod, anterior margin fitting on it, distal magrin with
four spines. Propod gradually expanding, attaining twice as broad as basal width,
longer than basis, palm transverse, gently rounded, serrate, with one pair of spines
near posterodistal end. Dactyl falcate, reaching palmar defining spines, grasping
margin with four minute setae.

Pereaopod 1: Coxa 3 similar to coxa 2. Peracopod 1 stout. Basis two thirds
as long as coxa 3, gradually increasing in width, posterodistal end with one seta
and one spine, anteroproximal half with two small setae. Ischium similar to one of
gnathopod 1. Posterior margin of merus as long as one of ischium, with two medial
spines and one spine on distal end, anterior margin roundly expanded, extending
beyond carpus, with two medial spines and one apical spine. Carpus two thirds
as long as posterior margin of merus, posterior margin with one medial spine and
one pair of spines on distal end. Propod twice as long as carpus, posterior margin
with two pairs of spines and one pair of locking spines on about distal half, anterior
margin with three medial minute setae. Dactyl falcate, stout, shorter than propod.

Peraeopod 2: Coxa 4 nearly rectangular, deeply concaved in rectangle on
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posteroproximal one third, lower margin roundish. Peraeopod 2 similar to per-
aeopod 1.

Peracopod 3: Coxa 5 bilobed, divided by medial shallow concavity, posterior
lobe a little deeper than anterior lobe, rounded, anterior lobe also rounded. Basis
almost as large as posterior lobe of coxa 5, anterior margin with two distal spines,
posterior thin plate broadly expanded, rounded, wider than muscular part, pro-
ducing beyond ischium, its distal margin rounded. Ischium, merus, carpus, propod
and dactyl similar to those of peraeopod 2 except for posterodistal end of carpus
with four spines.

Peraeopod 4: Coxa 6 bilobed, lower margin of anterior lobe narrow, rounded,
posterior lobe rectangular, roundish. Peraeopod 4 very similar to peraeopod 3
except for the following points; anteromedial margin of merus with one pair of
spines, posterodistal end more extended, posteromedial margin with three spines,
posterodistal end of capus distinctly produced, anteromedial margin with one small
spine.

Peracopod 5: Coxa 7 subrectangular, roundish. Peraecopod 5 very similar to
peraeopod 4 except for posterior thin plate of basis more expanded.

Pleopods: Pleopod 1 slender, long, peduncle a little shorter than rami, outer
ramus seven plus one vestigial segments, proximal segment with one medial bifid
seta, inner ramus eight plus one vestigial segments, terminal swimming setae about
half as long as rami.

Uropods: Uropod 1 extending far beyond uropods 2-3, slender, peduncle
longer than outer ramus, outer margin with six spines, inner distal end with one
spine, outer ramus slightly longer than or equal to inner ramus in length, truncate,
outer margin with four spines, inner margin with one spine, apex with four spines,
inner ramus truncate, outer margin with one spine, inner margin with two spines,
apex with four spines. Uropod 2 longer than peduncle of uropod 1, peduncle as
long as inner ramus, outer margin with five spines, inner distal end with one spine,
both rami truncate, outer ramus shorter than inner ramus, with four spines on inner
margin and three apical spines, inner ramus with two spines on outer distal half,
one spine on inner medial margin and four apical spines. Uropod 3 as long as
uropod 2, peduncle half as long as inner ramus, with one spine on outer distal end,
both rami tapered, outer ramus longer than half as long as inner ramus, with two

0.01mm

Pl-1 0. 0lmm
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L

Fig. 8. Postodius imperfectus sp. nov. Holotype, male, 2.0 mm.
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medial spines, inner ramus with three spines on outer margin and two spines on

inner margin.

Telson: Telson entire, long semioval, longer than peduncle of uropod 3, both

medial margins with one small stout seta respectively.

Material examined. Holotype: male, 2.0 mm. Type-locality: Ariake Sea. Date: June, 1976.

Paratype: 4 specimens. Collection No.: AMBL.-Amph. 62.

Ampeliscidae

Key to the genera of Ampeliscidae

1 Dactyl of peraeopod 5 spiniform. .........cocoovviiiiiiiiiiiii Byblis

Dactyl of peraeopod 5 lanceolate. ........coccoiiiiiiiiniiiiiiii Ampelisca

Byblis
Byblis japonica Dahl, 1945
B. japonica: Dahl 1945, p. 14; Nagata 1960, p. 168; Nagata 1965a, P. 153-154,
Material examined: Ariake Sea, Tomioka Bay, Shijiki Bay.
Amplelisca
Key to the species of Ampelisca

1 Corneal lenses one paired....... ... e 2

Corneal lenses two Paired.........ooiuitiiiiii i 3
2 ROSIIUM NAITOW. .+ ettt tia et e et ai et enranseietenaaneanns A. misakiensis

Rostrum broad. .........cooiiiiiiiiiiiiii A. cyclops iyoensis
3 Basis of peracopod 3 prominently produced anteriorly...................... A. furcigera

This character not combined. . ... 4
4 Head produced forward in rectangle..............coociciiiiiiiiiiiit, A. brevicornis

This character not combined. ...........ociiiiiiiiii 5
5 Peduncular segment 2 of antenna 1 subequal to peduncular segment 1 in length.

................................................................................................ A. bocki

Peduncular segment 2 of antenna 2 distinctly longer than peduncular segment 1.

....................................................................................................... 6
6 Anterodistal end of head not narrow. ......c....coiiiiviiiiiiiieiiiin. A. mikaraensis

Anterodistal end of head narrow. ...........ccooiiiiiiiiiiii A. natkaiensis

Ampelisca misakiensis Dahl, 1944
(Fig. 9)

A. misakiensis: Dahl 1944, p. 6-9; Nagata 1965a, p. 152; Imbach 1967, p. 64; J.L. Barnard

1967, p. 7.

Material examined: Ariake Sea, Tomioka Bay, Shijiki Bay.
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Fig. 10. Ampelisca cyclops iyoensis (Nagata). Male, 8.5 mm.

Fig. 11. Distribution of Ampelisca cyclops cyclops Walker () and A. cyclops ivoensis (Nagata)
(@) in the world.
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Ampelisca cyclops Walker, 1904 iyoensis Nagata, 1959
(Fig. 10-13)
A. iyoensis Nagata, 1959: Nagata 19539, p. 274-277.

A. cyclops: Nagata 1965a, p. 151-152.
A. cyclops iyoensis; Imbach 1967, p. 59.

P SRR ax anssenrrey
’ R

Fig. 12. Ampelisca cyclops iyoensis Nagata. Male, 8.5 mm.
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Material examined: Male, 8.5 mm. Ariake Sea, Tomioka Bay, Shijiki Bay. Collection No.:
AMBL.-Amph. 107. (7 specimens).

Remarks: See Nagata’s (1959) for the description.

Fig. 13. Ampelisca cyclops iyoensis Nagata. Male, 8.5 mm.
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Ampelisca furcigera Bulycheva, 1936
(Fig. 14-17)

A. furcigera: Bulycheva 1936, p. 242-244; Gurjanova 1951, p. 314-316; J.L. Barnard 1960b,
p- 26-27; J.L. Barnard 1967a, p. 6; J.L. Barnard 1967b, p. 6; Nargulis 1967, p. 299-301.

Material examined: Female, 17.0 mm. Tomioka Bay. Collection No.: AMBL.-Amph. 106.
(4 specimens).

Body: Body large, often rounded. Head as long as peraeonites 1-2 combined,
rostrum short, superior antennal sinus distinct, shallow, roundly curved, anterior
head lobe prominently produced, located on medial level of head, inferior antennal
sinus abruptly oblique. Corneal lens of eyes two paired, one pair located on upper
distal end of head, the other located on apex of anterior head lobe. Peraeonites
1—4 gradually widening, coxae 1-4 much developed, coxa 1 much extending beyond
head. Pleonites 1-3 subequal to each other in length, dorsodistal end with one
pair of small setae, pleonal epimeron 1 rectangular, pleonal epimeron 2 wider than
pleonal epimeron 1, lower and posterior margin continuously rounded, pleoral

Fig. 14. Ampelisca furcigera Bulycheva. Female, 17.0 mm.

L

Fig. 15. Distribution of Ampelisca furcigera Bulycheva (@) in the world.
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epimeron 3 broader than pleonal epimeron 2, rectangular. Urosomite 1 about
half as broad as deep, dorsodistal half with prominent and semicircular keel, with
three distal setae, urosomites 2-3 coalesced, as long as urosomite 1, anterior half of
dorsal margin with low keel, posterior half with prominent, triangular and densely
pubescent keel.

Antennae: Antenna 1 about one fifth as long as body length, peduncular
segment 1 about one third as long as head length, with four distal pinnate setae,
peduncular segment 2 distinctly slenderer than peduncular segment 1, one and half
times as long as the latter, with one distal pinnate seta, peduncular segment 3 dis-
tinctly narrower than peduncular segment 2, shorter than one third as long as the
latter, flagellum composing of five plus one rudimentary segments, proximal five
segments with one distal slender spine, terminal segment with three apical slender
spines. Antenna 2 about three times as long as antenna 1, peduncular segments
1-2 short, but stubby, peduncular segment 3 with two medial pinnate setae and
one distal pinnate seta, peduncular segment 4 narrower than peduncular segment 3,
about three times as long as the latter, dispersively setose, peduncular segment 5
about two thirds as long as peduncular segment 4, dispersively setose.

Mouthparts: Mouthparts rather massive. Upper lip semicircular, a little
concaved medially, densely pubescent apically. Lower lip unknown. Inner plate
of maxilla | medium, apical margin rounded, with two setae, inner margin of outer
plate bristly, apex with twelve serrate tooth-like spines, outer distal end of palpal
hump with two long setae, palp biarticulate, gradually widening, far beyond outer
plate, proximal segment short, apex of terminal segment broad, serrate, with four
conical spines and five setac. Maxilla 2 medium, inner distal and apical margins
of inner plate with one row of five pinnate setae, and many stout and feeble setae,
outer plate a little broader than inner plate, inner half of apical margin with twelve
stiff and nine feeble setae, outer half with one row of five dispersively pinnate and
two simple setae. In left mandible, incisor produced inward, broad, with five blunt
teeth, lacinia mobilis broad, with three teeth, accessory teeth seven, serrate, seven
accessory pinnate setae, molar process medium, truncate, serrate on lower margin,
molar rasp medium, palpal hump prominent, palp located on level of molar pro-
cess, triarticulate, proximal segment short, 2nd segment three times as long as proxi-
mal segment, gently curved proximally, with two medial small setae and one distal
pinnate seta, terminal segment narrower than 2nd segment, longer than half as long
as the latter, apex rounded, with two long setae, else distal margin with one small
seta. Right mandible similar to left one, but lacinia mobilis bifid, narrower than
one of left mandible, accessory teeth five. Inner plate of maxilliped medium, with
five conical teeth and seven pinnate and simple setae, outer plate extending beyond
2nd segment of palp, broad, inner margin with eight spatulate teeth and eight setae,
apex with two slender long teeth, palp four articulate, rather slender, proximal two
segments two thirds as long as palp, inner distal end of proximal segment with one
pair of setae, inner margin of 2nd segment with many pectinate setae, outer distal
end with one simple seta, 3rd segment short, dilated, distal margin with two sets
of three pectinate setae, four short simple setae and one pair of small setae, dactyl
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Fig. 16. Ampelisca furcigera Bulycheva. Female, 17.0 mm.



Gammaridean Amphipoda of West Kyushu 109

as long as 3rd segment, slender, falcate, apically with nail-like spine and four small
sctae.

Gnathopod 1: Coxa 1 gradually widening a little, rectangular, but lower
margin roundish, with many long and short pinnate setae in one row, anterodistal
margin with eight short setae in one row, anterodistal margin with eight short setae
in one row, anterodistal part of inner side with many pinnate setae in rows. Gna-
thopod 1 simple, slender. Basis longer than one third as long as gnathopod 1, pos-
teroproximal part setose, posteroproximal half with nine pectinate setae, postero-
proximal half with seven small stout setae and one distal set of three setae, central
line of inner side with one longitudinal row of about thirteen setae, anterior margin
with eleven pectinate setae and one pair of simple setae. Ischium short, longer
than wide, postrodistal end with one pectinate and one simple setae. Merus one
third as long as basis, attenuate, posterior margin with one medial simple seta and
one set of five pectinate setae. Anterodistal margin of carpus with two small simple
setae, and one distal set of three pectinate and three small simple setae, postero-
distal half with two, three, five and seven pectinate setae in formula. Propod two
thirds as long as carpus, a little slenderer than the latter, anterior margin with two
single, three, four, four and seven short and long pectinate setae, posterior margin
with one, three, two, three, two and three short and long pectinate setae in formula,
posterodistal margin with one longitudinal row of five small pectinate setaec. Dactyl
half as long as propod, falcate, with nail-like tooth, two small single setae and one
set of three small setae near apex.

Gnathopod 2: Coxa 2 gradually extending forward on distal half, inner side
with many pinnate setae on distal half, lower margin with one row of many long
pinnate setae. Gnathopod 2 slender, simple, similar to gnathopod 1. Basis two
fifths as long as gnathopod 2, anterior margin with many short and long setae, pos-
terior margin with fourteen long setae, six small stout setae on distal half and one
distal set of four small setae, inner central line with one longitudinal row of nine
short setae. Ischium short, posterior half with three small setae. Merus one third
as long as basis, attenuate, posterodistal half with one pair of setae and one distal
set of four setae. Anterodistal half of carpus with three pinnate setae and one distal
set of four long pinnate and one simple setae, inner distal end with six short pin-
nate setae, posterior margin with one, two, three, five, five and eleven distal pinnate
setae in formula. Propod half as long as carpus, anterodistal half with one pinnate
seta, three sets of four pinnate setae and one distal set of three pinnate and one sim-
ple setae, posterior margin with two small pinnate setae, one set of one small pin-
nate and one long simple setae, one set of two pairing small pinnate and one long
pinnate setae, one set of two small and two long pinnate setae, and one distal set
of two small and three long pinnate setae. Dactyl similar to one of gnathopod 1,
but shorter than half as long as propod.

Peracopod 1: Coxa 3 similar to coxa 2. Basis two fifths as long as peracopod
1, anterior margin with nineteen short simple setae and two pairs of short simple
setae, posterior margin with twenty long simple and two distal pinnate setae.
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Ischium short, posterior margin subequal to width in length, with two medial and
distal pinnate setaec. Merus half as long as basis, anterodistal two thirds with nine
pinnate setae, posterior margin with eight long pinnate setae and one distal pair of
long pinnate setae, else with three short pinnate setae. Carpus short, trapezioid,
proximal margin about half as broad as distal margin of merus, posterodistal end
with one long pinnate setae, one pair of long pinnate setae and one small simple
seta. Propod about half as long as merus, gradually narrowing a little, anterodistal
half with three long pinnate setae and one distal pair of long pinnate setae, postero-
distal two thirds with four long pinnate sctac. Dactyl twice as long as propod,
slender, gently curved, with one apical pit.

Peracopod 2: Coxa 4 broader than coxa 3, rectangular, but posteroproximal
part concaved in rectangle, lower margin with many short pinnate setae in one
row. Basis about one third as long as peraeopod 2, anterior margin with seventeen
short simple setae, posterior margin with twenty-five long pinnate setae. Ischium
short, subsquare, posterodistal half with four pinnate setae. Merus about three
fourths as long as basis, anterior margin with two longitudinal rows of fourteen pin-
nate and thirteen simple setae, posterior margin with twenty-four pinnate setae and
one distal set of four pinnate setae. Carpus short, trapezioid, posterodistal half with
six pinnate setae and three distal short simple setae. Propod two fifths as long as
merus, gradually narrowing a little, anterior margin with eight pinnate setae and
one distal short simple seta, posterior margin with four long simple and five long
pinnate setae. Dactyl about twice as long as propod, slender, gently curved.

Peracopod 3: Coxa 5 bilobed, shallow, anterior lobe rounded, posterior lobe
extended backward, rounded posteriorly. Basis about half as long as peraeopod 3,
broadly expanded, circular, especially anterodistal margin broadly extended and
expanded, lobate, with two pinnate setac and one minute seta, base of anterodistal
expansion notched, anteroproximal three fourths with nineteen pinnate setae, inner
posterodistal end with three pinnate setae. Ischium stout, broader than long,
anterodistal end with one pinnate and two minute setac. Anterior margin of merus
twice as long as one of ischium, rounded, with five simple setae, and one distal set
of two pinnate and one simple setae, posterior margin about half as long as ante-
rior margin. Carpus longer than ischium, increasing in width, extended postero-
distally, proximally narrower than merus, distal end about one and half times as
broad as proximal width, anterior margin with three pinnate setae, and one distal
set of two pinnate and one minute sctae, posterodistal end with three small spines
and seven short setae which gradually lengthen and are serrate on distal half. Pro-
pod distinctly longer than carpus, slender, produced anterodistally, anterodistal end
with four stout setae which gradually lengthen and are serrate on distal half, poste-
rior margin with four simple setae which gradually lengthen. Dactyl small, hook-
like, anteroproximal half rasp-like, apex blunt.

Peraeopod 4: Coxa 6 bilobed, anterior margin with five pinnate setae, posterior
lobe extended backward. Peraeopod 4 comparatively similar to peraecopod 3.
Basis broadly expanded, most expanded distally, anterodistal lobe smaller than one
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of peracopod 3, with two apical small setae, anteroproximal half densely pubescent,
with three proximal simple setae and eight distal pinnate setae, anterodistal half
with nine minute setae, posterodistal end with three pinnate setae. Ischium short,
twice as broad as long, anterodistal end with one pair of small setae. Merus similar
to one of peraeopod 3 in shape, anterior margin with three medial small and three
distal setae, posterodistal end with one small seta. Carpus similar to one of per-
aeopod 3 in shape, anterior margin with four spines, and one distal set of one pin-
nate and four small simple setae, posterodistal end with four small spines and six
stout setae which gradually lengthen and are serrate on distal half. Propod similar
to one of peraeopod 3 in shape, anterior margin with three medial spines and three
distal long simple setae which gradually lengthen. Dactyl similar to one of peraeo-
pod 3.

Peracopod 5: Coxa 7 shallow, prominently extended backward, densely pubes-
cent marginally, lower margin with three anterior pinnate and two posterior pinnate
setae. Basis broadly and gradually expanding, extending beyond ischium, lower
margin of posterior thin plate almost transverse, with many pinnate setae, anterior
margin densely pubescent proximally, with five and two distal small setae. Ischium
about two fifths as long as anterior margin of basis, rectangular, longer than wide,
anterodistal end with one transverse row of seven small setae. Merus about half
as long as ischium, narrower than the latter, anterior margin twice as long as poste-
rior margin, with three distal small setae, posterodistal end with one spine and one
pinnate seta. Carpus about as long as ischium and merus combined, expanded
posteriorly, anterior margin with three medial and three distal small setae, postero-
distal one third with seven pinnate setae. Propod two thirds as long as carpus,
roundish, anterior margin with one and two distal small setae, posterodistal end
with two small setae. Dactyl as long as propod, apex nail-like, with two small
setae. Dactyl as long as propod, apex nail-like, with one minute seta.

Pleopods: Pleopods slender, developed. Peduncle of pleopod 1 slender, about
one third as long as rami, inner distal end with two coupling spines and two pinnate
setae, both rami slender, equal to each other in length, proximal segment of inner
ramus about one third as long as inner ramus, with four bifid setae and one narmal
pinnate seta on inner margin, terminal swimming setae about one fourth as long as
rami.

Uropods: Peduncle of uropod 1 about half as long as rami, very stout, outer
ventral margin with two medial spines, upper and distal margins of outer side pecti-
nate, with one apical spine, inner margin with one spine, rami equal to each other
in length, stout, attenuate, falcate, inner ramus with one medial spine. Uropod 2
as long as uropod 1, peduncle longer than rami, stout, outer ventral margin with
one longitudinal row of four spines, outer margin of upper side pectinate overall,
with four distal spines, inner margin pubescent, with three apical spines, both rami
subequal to each other in length, attenuate, with seven spines and two distal long
spines. Uropod 3 as long as uropod 2, peduncle shorter than inner ramus, stout,
inner margin with one spine, rami foliaceous, outer ramus longer than inner ramus,
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with eight short and long sctae and six small sctac on outer margin, inner distal
margin with two small setae, and one distal set of four short and long setae, inner
ramus with two apical short sctae, else with four small setae near apex.

Telson: Telson triangular, deeply cleft near base, each lobe with one pair of
pinnate setae and one small seta on outer submargin, and one set of one simple and
one pinnate setae on inner distal margin.

Remarks. The present specimens well agree with Bulycheva’s figures and de-
scription (Bulycheva 1936).

Ampelisca brevicornis (Costa, 1853)
(Fig. 18)

A. brevicornis: Walker 1895, p. 100-101: K.H. Barnard 1916, p. 132-133: Chevreux and Fage
1925, p. 77-78; Schellenberg 1928, p. 634; K.H. Barnard 1932, p. 84-85; Schellenberg 1932, p.
130-132; Stephensen 1935, p. 125; Pirlot 1936, p. 277-278; Daniel 1947, p. 117; K.H. Barnard
1940, p. 442; Dahl 1944, p. 9-12; Dahl 1946, p. 5-6; Oldevig 1959, p. 26; Nagata 1959, p. 265-
266; Nagata 1960, p. 167-168; Nagata 1965a, p. 150-151; Nayer 1966, p. 137-138; Imbach 1967,
p. 55-57; Ledoyer 1967, p. 9, 11; Ledoyer 1968, p. 188; Ledoyer 1969b, p. 184; Griffiths 1974a,
p. 177; Griffiths 1974b, p. 211; Griffiths 1974c, p. 271-272; Griffiths 1975, p. 103; Rabindranath
1975, p. 257-261; Karaman 1975b, p. 7-12.

A. laevigata: Chevreux 1887, p. 309; Sars 1895, p. 169-170; Chevreux 1935, p. 67.

Material examined: Ariake Sea, Tomioka Bay, Shijiki Bay.

Fig. 18. Distribution of Ampelisca brevicornis (Costa) (@) in the world.

Ampelisca bocki Dahl, 1944
(Fig. 19)

A. bocki: Dahl 1944, p. 2-6; Nagata 1959, p. 274; Nagata 1965a, p. 152; Imbach 1967, p. 55.

Material examined: Ariake Sea, Tomioka Bay, Sbyjiki Bay.
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Fig. 19. Distribution of Ampelisca bocki Dahl (@) in the world.

Ampelisca miharaensis Nagata, 1959
(Fig. 20)

A. miharaensis: Nagata 1959, p. 266-270; Nagata 1960, p. 168; Nagata 1965a, p. 152-153;
Imbach 1967, p. 62, 64; J.L. Barnard 1967, p. 7.

Material examined: Ariake Sea, Tomioka Bay, Shijiki Bay.

Fig. 20. Distribution of Ampelisca mihkaraensis Nagata (@) in the world.

Ampelisca naikaiensis Nagata, 1959

A. naikaiensis: Nagata 1959, p. 270-274; Nagata 1960, p. 168; Nagata 1965a, p. 153.

Material examined: Ariake Sea, Tomioka Bay, Shijiki Bay.

Ampithodae
Ampithoe
Key to the species of Ampithoe

1 Pleonal epimeron 3 with one posterodistal small tooth..................... .A. lacertosa
Pleonal epimeron 3 rounded posterodistally. .........cocooiviiiiiiniiiiiniii 2
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2 Basis of peracopods 1-2 slender. .........ooiiiii A. pollex
Basis of peracopods 1-2 slightly or distinctly expanded ..............cool 3
3 Basis of peracopod 5 prominently expanded in rectangle ................ . A. orientalis
This character not combined. .........c.ooiiiiii 4
4 Outer plate of lower lip prominently notched ...................o A. ramondi
Outer plate of lower lip less notched. .............ooiiiii A. valida

Ampithoe lacertosa (Bate, 1958)
(Fig. 21)

A. lacertosa: Stebbing 1906, p. 633; Gurjanova 1951, p. 895-897; J.L. Barnard 1954b, p. 31-
33; Nagata 1960, p. 175-176; Nagata 1965c, p. 313-314; J.L. Barnard 1965b, p. 9-12; J.L. Barnard
1967c, p. 15; J.L. Barnard 1969b, p. 83.

Material examined: Ariake Sea, Tomioka Bay, Shijiki Bay.

7!

BEERS

Fig. 21. Distribution of Ampithoe laceriosa (Bate) (@) in the world.
Ampithoe pollex Kunkel, 1910

(Fig. 22)

Fig. 22. Distribution of Ampithoe pollex Kunkel (@) in the world.
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A. pollex: J.L. Barnard 1954b, p. 29-31; J.L. Barnard 1964a, p. 111; J.L. Barnard 1965b, p. 22—
25; J.L. Barnard 1969a, p. 190; J.L. Barnard 1969b, p. 84-85; Ledoyer 1972, p. 182; J.L. Barnard
1979, p. 18-20.

Material examined: Tomioka Bay, Ariake Sea, Shijiki Bay.

Ampithoe orientalis (Dana, 1853)
(Fig. 23)

A. orientalis: Stebbing 1906, p. 641; J.L. Barnard 1955a, p. 26-28; Nagata 1965, p. 315; J.L.
Barnard 1970b, p. 50-51; J.L. Barnard 1971a, p. 35.

Material examined: Tomioka Bay.

Fig. 23. Distribution of Ampithoe orientalis (Dana) (@) in the world.

Ampithoe ramondi (Audouin, 1826)
(Fig. 24)

A. ramondi: Walker 1905, p. 931; Stebbing 1906, p. 642; Schellenberg 1928, p. 665-666; Pirlot
1938, p. 346-347; Schellenberg 1938, p. 87; K.H. Barnard 1940, p. 480; Shoemaker 1942, p. 40;
J.L. Barnard 1955a, p. 28-29; Nagata 1960, p. 176; J.L. Barnard 1963b, p. 217; Nagata 1965c,

Fig. 24. Distribution of Ampithoe ramondi (Audouin) (@) in the world.
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p- 315; J.L. Barnard 1965b, p. 25-27; Nayer 1966, p. 160; Ledoyer 1967, p. 21; J.L. Barnard 1969a,
p- 190; Sivaprakasam 1969, p. 571-673; Ledoyer 1969c, p. 186; J.L. Barnard 1970b, p. 50, 52-53;
Krapp-Schickel 1970, p. 356-357; Greze 1971, p. 127; Rabindranath 1972a, p. 162-165; Ledoyer
1972b, p. 182, 185; Ledoyer 1973b, p. 40; Griffiths 1973, p. 277; Griffiths 1974a, p. 179; Griffiths
1974b, p. 274; Griffiths 1975, p. 106; Ledoyer 1978b, p. 221; Ledoyer 1979, p. 146; J.L. Barnard
1979, p. 17, 20-21.

A. wvaillanti: Chevreux 1900, p. 100; K.H. Barnard 1916, p. 253-255; Chevreux and Fage 1925,
p- 333-334; Reid 1951, p. 264-265; Ledoyer 1968, p. 1968.

4. simulans Alderman, 1936: Alderman 1936, p. 68-70.

A. penicillata: Heller 1866, p. 43—44; Krapp-Schickel 1974, p. 343.

Material examined: Tomioka Bay.

Ampithoe valida (Smith, 1873)
(Fig. 25)

A. valida: Stebbing 1906, p. 635; Alderman 1936, p. 68; J.L. Barnard 1954b, p. 34-35; Nagata
1965¢c, p. 314; J.L. Barnard 1965b, p. 34-36; J.L. Barnard 1967a, p. 15; Bousfield 1973, p. 180-
181; Fox and Bynum 1975, p. 225.

Material examined: Tomioka Bay.

Fig. 25. Distribution of Ampithoe valida (Smith) (@) in the world.

Amphilochidae
Key to the genera of Amphilochidae
1 Gnathopod 1 simple ...ccoooiiniiiiiiiiiii e Terepeltopes
Gnathopod 1 not simple. ..o 2
2 Basis of peraeopods 3-5 slender.............oooii Cyproidea
Basis of peracopods 3-5 broadly expanded .........cocieiiiiiiiii Gitanopsis

Terepeltopes n. gen.

Diagnosis.  Accessory flagellum of antenna 1 absent. Mandibular palp tri-
articulate, molar process tritulative, large. Palp of maxilla 1 uniarticulate. Gna-
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thopod 1 simple, propod rectangular, truncate, distinctly broader than dactyl, dactyl
erected, falcate, stout. Gnathopod 2 subchelate, palm distinct, almost parallel to
anterior margin of propod. Coxa 2 vestigial. Basis of peareopods 3-4 linear,
but one of peracopod 5 strongly widened. Urosomite 1 elongate, dorsal keel devel-
oped, triangular, vaulted over and beyond following segments, urosomites 2—-3 short.
Outer ramus of uropod 3 longer than half as long as inner ramus. Telson elongate,
but not extending beyond peduncle of uropod 3. Type species is Terepeltopes doli-
chorhunia sp. nov. The gender is femine.

Remarks. The new genus resembles Unyapheonoides (J.L. Barnard 1972a), Aus-
tropheonoides (J.L. Barnard 1972b), Peltopes (J.L. Barnard 1969c) and Moolapheonoides
(J.L. Barnard 1974), but distinctly differs from them in the following points; Basis
of peraeopods 3-5 or peraecopods 4-5 broadly expanded, dorsal keel of urosomite 1
except for Peliopes not vaulting over following segments, gnathopods of Peltopes and
gnathopod 1 of Austopheonoides simple, and urosomite 3 in Ausiopheonoides longer than
urosomite 2.

Basis of peraeopods 3-5 in Narapheonoides (J.L. Barnard 1972b) is similar to
these of the new genus except for the basis of peracopod 3 of Narapheonoides promi-
nently expanded, but the new genus is distinguished from Narapheonoides by the
mandible lacking palp and the dorsal keel of urosomite 1 not strongly vaulted over
following segments.

Terepeltopes dolichorhunia sp. nov.
(Fig. 26-28)

Body: Body roundish, complex of head, peraecon and coxae oval or circular,
peraconites 3-5 much developed, also coxae 3-4 much developed, forming shield,
pleon and urosome comparatively slender. Head deeper than wide, dorsal margin
longer than peraeonites 1-2 combined, roundish, rostrum reaching proximal two
thirds of peduncular segment 1 of antenna 1, a little decurved, narrow, tapered,
superior antennal concavity deep, narrow, anterior head lobe a little extending

Fig. 26. Terepeliopes dolichorhunia sp. nov. Holotype, female, 2.75 mm.
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beyond rostrum, apex upturned, acute, inferior antennal sinus oblique, almost
straight. Eyes medium, circular, placed on center of face. Peraeonites 1-2 narrow,
peraeonite 3 wider than peraeonites 1-2 combined, peraeonite 4 the widest and
the deepest, peraeonites 5-7 seriously narrower and shallower, coxae 3—4 deeper
than peraeonite 4. Dorsal margin of pleonites 2-3 subequal to one of peraeonite
7 in length, one of pleonite 3 wider than one of pleonite 2, pleonal epimeron 1 pro-
duced backward, semioval, lower margin undefined, pleonal epimeron 2 gradually
going down, roundish, posterior margin a little expanded backward, pleonal epi-
meron 3 wider than pleonal epimeron 2, anterior margin slightly curved backward,
posterior margin gently convex, lower margin roundish. Urosome slender, tail-like,
urosomite 1 subequal to pleonites 2-3 combined in length, dorsal keel developed,
laminate, gradually widening, extending to about middle of peduncle of uropod 3,
apex upturned, acute, dorsal margin with seven minute setae, urosomites 2—3 narrow,
small, ventrodistal margin of urosomite 3 with triangular thin plate which reaches
middle of peduncle of uropod 3.

Antennae: Antenna 1 longer than twice as long as upper margin of head,
not slender, peduncular segment 1 as long as head length of peduncular segments
2-3 combined, stout, peduncular segment 2 a little narrower than peduncular seg-
ment 1, distal end produced, peduncular segment 3 two thirds as long as pedun-
cular segment 2, distal end of lower margin with two small setae, accessory flagellum
absent, flagellum four articulate, narrowed step by step, proximal segment about
half as long as peduncular segment 3, trapedium in lateral view, lower medial mar-
gin with two protrusions which are truncate and are armed with one pair of long
aesthetascs, distal end with one long aesthetasc, 2nd segment wider than long, upper
distal end with one small seta, lower distal end a little produced, truncate, with
one long aesthetasc and one pair of short setae, 3rd segment square, narrower than
2nd segment, lower distal end with one long aesthetasc, terminal segment about half
as broad as 3rd segment, about two thirds as long as proximal segment, with four
apical setae. Antenna 2 a little shorter than antenna 1, slender, peduncular segment
1 broad, gland cone of peduncular segment 2 thick and stout, almost reaching distal
end of peduncular segment 3, apex blunt, peduncular segment 4 twice as long as
peduncular segment 3, a little narrowed medially, a little produced around distal
end, peduncular segment 5 as long as and as broad as peduncular segment 4, upper
medial margin with two small setae, a little produced on distal end, distal end with
one small pinnate and several simple setae, flagellum four articulate, progressively
shortening and narrowing, proximal segment shorter than half of peduncular seg-
ment 5, narrower than the latter, lower distal end of segments 2-3 and apex of ter-
minal segment with a few setae.

Mouthparts: Upper lip asymmetrically bilobed, not pubescent, epistome de-
veloped. Inner lobes of lower lip undefined, rather coalesced, shoulders of outer
lobe risen, densely bristly, apex bumpy, inner medial margin with two protrusions
and five minute spines, mandibular process vestigial. Inner plate of maxilla 1
emarginate, with one apical minute seta, apical margin of outer plate largely



120 A. HirAvamMa

Fig. 27. Terepeltopes dolichorhunia sp. nov. Holotype, female, 2.75 mm.
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oblique, distal part falcate, inner half with thirteen setae in two opposite rows, re-
mainder with six teeth, palp broad, stout, extending beyond outer plate, apex trun-
cate, with four teeth. Inner plate of maxilla 2 not pubescent, apex truncate, with
four teeth unsegmented, with one stout spine and three small setae, outer plate ex-
tending beyond inner plate, pubescent, apex truncate, with one small seta and one
stout spine of which apical margin is armed with several setac. Mandible slender,
molar process placed on medial level, prominently produced, large, rasp developed,
marginally rugose, distal half of body gradually narrowed, incisor splayed, develop-
ed, serrate, lacinia mobilis narrowed, slightly splayed, serrate apically, else distal
margin under lacinia mobilis with nine stout teeth which gradually lengthen, and
of which distal six teeth are serrate, palpal hump placed nearly under molar process,
prominently produced, wider than proximal segment of palp, palp triarticulate,
slender, long, progressively narrowing, without any seta and any spine, proximal
segment the most stout, terminal segment the longest, very slender, apex blunt.
Inner plate of maxilliped not broad, apex truncate, with four conical teeth, outer
plate extending beyond inner plate, inner margin pubescent, apex truncate, with
four small teeth unsegmented, with one acute spine, palp four articulate, proximal
two segments stout, broad, subequal to each other in size, inner distal end with three
conical teeth, one simple spine of which proximal part is stout and uniform in thick-
ness, and two long spines of which apex is three-folked, else with one stout spine
near distal end of which proximal part is stout and uniform in thickness, 3rd seg-
ment subequal to proximal two segments in length, about half as thick as the latter,
outer distal margin broadly and prominently ecxtended, rounded apically, inner
distal end with one simple spine and two long and small three-folked spines, dactyl
falcate, narrower than 3rd segment, subequal to the latter in length, inner medial
margin with one minute seta.

Gnathopod 1: Coxa 1 small, long semioval, finely pubescent. Gnathopod 1
simple, normal. Basis about two fifths as long as gnathopod 1, anterior margin
with many spines throughout, especially proximal spines longer, distal margin round-
ed, a little produced, posterodistal angle with one spine. Ischium about one third
as long as basis, curved, posterior margin three times as long as anterior margin,
rounded, with one spine on distal end, finely pubescent on distal margin. Merus
triangular, posterior margin subequal to one of ischium in length, posterodistal
margin with one stout spine and one small seta. Carpus gradually widening, ante-
rior margin about half as long as basis, roundish, posterior margin with four stout
spines on distal half, distal end extending to proximal one fourth of propod, semi-
cylindrical, stout, truncate, apical terrace with two stout spines pectinated on distal
margin and one long stout spine pectinated on distal two thirds. Propod two thirds
as long as basis, two thirds as broad as distal end of carpus, uniform in width, ante-
rior margin finely pubescent, distal margin with one stout pectinate spine, postero-
distal margin with two stout pectinate spines, distal end produced, forming con-
cavity. Dactyl falcate, stout, about half as long as propod, proximal margin about
half as broad as propod, proximal two thirds stout, with eleven small spines and
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one distal tooth.

Gnathopod 2: Coxa 2 vestigial, undefined. Gnathopod 2 subequal to gnatho-
pod 1 in size, subchelate. Anterior margin of basis with many small spines through-
out except for proximal margin, especially its distal end with seven small spines
in one row, posterodistal end with one stout spine. Ischium with two long stout
spines on distal margin. Merus as long as ischium, subcylindrical, gradually nar-
rowing a little, truncate, apex with five stout spines, one of them especially long.
Anterodistal end of carpus produced, semicylindrical, posterodistal end produced
as one of gnathopod 1, with three simple and one pectinate spines, else posterodistal
half with three spines. Propod as long as carpus, anterior margin almost straight,
distal end forming deep pocket, proximal half of posterior margin gradually ex-
panding a little, palm distinct, nearly parallel to anterior margin, defined by one
protrusion and two spines of which one is three-folked and is armed with one apical
seta. Dactyl falcate, grasping margin with two medial spines.

Peraeopod 1: Anterior margin of coxa 3 expanded throughout, rounded,
posterior margin gently concave, inner side finely pubescent. Peracopod 1 slender.
Anterior margin of basis densely setose throughout, posterodistal end with one spine.
Ischium short, anterodistal end with one spine. Merus gradually expanding on
anteroproximal margin, anteroproximal half with three spines, posteromedial margin
with three spines. Carpus, propod and dactyl lost in the holotype specimen.

Peraecopod 2: Coxa 4 quadrate, anterior margin almost straight, posterior
margin largely extended backward, inner side finely pubescent. Peracopod 2
slender. Basis about one third as long as peraeopod 2, almost uniform in width,
anterior margin densely setose, posterodistal end with one spine. Ischium about
one third as long as basis, posteroir margin longer than anterior margin, with one
medial spine and one spine on distal end. Merus about two thirds as long as basts,
proximal margin gradually widening a little, anterior margin with three medial
spines, anterodistal end produced, stout, with one spine, posterior margin with three
medial spines, a little produced on distal end, its extension with one spine. Carpus
as long as merus, about half as broad as merus, uniform in width, anterodistal mar-
gin with two setae, posterior margin with one medial spine and one distal spine.
Propod longer than carpus, slightly narrower than the latter, anterior margin with
one medial and one distal setae, posterior margin with one medial spine and one
distal pair of locking spines. Dactyl scimitar.

Peracopod 3: Coxa 5 rectangular, broad, lower margin straight, posterior
margin roundish, gradually extending backward, inner side finely pubescent. Per-
aeopod 3 slender. Basis shorter than half of peracopod 3, uniform in width, ante-
rior margin with four medial spines and one spine on distal end, posterior margin
setose. Ischium about one third as long as -basis, as broad as the latter, antero-
distal half with two spines, posterodistal margin a little expanded. Merus a little
longer than ischium, as broad as the latter, anterior margin with two medial spines
and one spine on distal end, posterodistal margin with one minute seta, its distal
end produced, with one apical minute seta. Carpus as long as merus, narrower than
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the latter, slightly curved backward, anterior margin with one medial spine and
one pair of spines on distal end, posterior half of distal end slightly extended. Pro-
pod as long as carpus, a little narrower than the latter, slightly curved backward,
anterior margin with one medial spine and one pair of locking spines on distal end.
Dactyl scimitar.

Peracopod 4: Coxa 6 expanded backward and downward, posterodistal angle
with one minute seta. Peraeopod 4 slender, as long as peracopod 3. Basis shorter
than one third as long as peareopod 4, slightly expanded backward proximally,
posterior margin setose, anterior margin with seven spines. Ischium one third as
long as basis, anterodistal half with two spines, posterodistal half a little expanded,
rounded. Anterior margin of merus twice as long as anterior margin of ischium,
with one medial spine, posterior margin gradually expanding, roundish, with one
medial seta, posterodistal end prominently expanded in triangle, with two sectae.
Carpus longer than merus, about half as broad as distal margin of the latter, uni-
form in width, anterodistal half with one medial spine and one pair of spines on
distal end, posterodistal end slightly produced. Propod shorter than basis, a little
narrower than carpus, anterior margin with one medial spine and one pair of locking
spines on distal end. Dactyl scimitar.

Peracopod 5: Coxa 7 semicircular, expanded backward, anterior margin
straight, inner side finely pubescent. Peraeopod 5 shorter than peraeopod 4. Basis
shorter than one third as long as peraeopod 5, anterior margin slightly rounded,
with six spines, posterior thin plate much expanded, rounded, its inner side finely
pubescent. Anterior margin of ischium one third as long as anterior margin of
basis, with three spines on distal half. Anterior margin of merus longer than one
of ischium, with one medial spine and one distal spine, posterior margin gradually
expanding proximally, distal extension triangular, reaching about proximal one
third of carpus, with two minute setae. Carpus longer than merus, about half as
broad as distal margin of the latter, slightly curved backward, anterodistal end with
one pair of spines. Propod shorter than basis, narrower than carpus, anteromedial
margin with one spine, posteromedial margin with one minute seta. Dactyl scimitar.

Pleopods: Pleopods developed, similar to each other, peduncle stout, shorter
than rami, proximal segment of both rami pubescent in one row on posterior mar-
gin, proximal segment of outer ramus with only one medial bifid seta, swimming
setae short.

Uropods: Uropod 1 extending beyond uropod 2, slender, peduncle equal to
rami in length, both rami equal to each other in length, slender, tapered, both mar-
gins of both rami pectinate except for apical margin naked. Uropod 2 extending
beyond uropod 3, slender, peduncle equal to outer ramus in length, pectinate on
outer margin throughout, outer ramus about three fourths as long as inner ramus,
both margins of both rami pectinate except for apical margin naked. Peduncle of
uropod 3 equal to outer ramus in length, outer margin pectinate, prominently pro-
duced distally, acute, outer ramus two thirds as long as inner ramus, both margins
of both rami pectinate except for apical margin naked.
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Fig. 28. Terepeltopes dolichorhunia sp. nov. Holotype, female,
2.75 mm.

Telson: Telson entire, elongate, long semioval, reaching proximal two thirds

of peduncle of uropod 3, dorsodistal half with several minute setae.

Material examined. Holotype: Female, 2,75 mm. Type-locality: Shijiki Bay. Date: June,

1977. Paratype: 2 specimens. Collection No.: AMBL-Amph. 27.

1

Cyproidea
Cyproidea liodactyla Hirayama, 1978

C. lodactyla: Hirayama 1978b, p. 245-251.

Material examined: Tomioka Bay, Ariake Sea.

Gitanopsis

Key to the genera of Gitanopsis

TelsOm ShOTt «.eouiiiiiiii i G. breviculus
Telson €lon@ate . .......iiviiviiiiiiii o 2
Basis of gnathopod 2 prominently extended posterodistally............ G. robastodentes
Basis of gnathopod 2 not extended posterodistally, its posterodistal end with

OI1E SLOUL SPITIE 1uovtinrniniietet et tet et e ettt et e e st e et e e i e es e enenaeaanes 3
Grasping margin of dactyl of gnathopod 2 smooth ............................ G. longus

Grasping margin of dactyl of gnathopod 2 pectinate ........................ G. japonica
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Gitanopsis japonica sp. nov.
(Fig. 29-30)

Body: Head large, upper margin rounded, rostrum triangular, reaching distal
end of peduncular segment 1 of antenna 1, roundly curved downward, superior
antennal sinus deep, rounded, anterior head lobe broad, rounded, lower margin
going down. Eyes large, placed on central part of lateral head. Peraeonites 1-4
narrow, equal to each other in width, peraeonite 5 a little wider than peraeonite 4,
peraconites 67 about twice as wide as peraeonite 4, the greater part of coxa 1 con-
cealed by coxa 2, coxae 1-4 gradually deeper, coxa 4 deeper than peraeonite 4.
Pleonites 1-3 wider than peraeonite 7, lower margin of pleonal epimeron 1 gradually
going down, posterior margin slightly expanded medially, lower margin of pleonal
epimeron 2 roundish, gradually going down, posterodistal end with one broad and

Fig. 29. Gitanopsis japonica sp. nov. Holotype, male (?), 1.25 mm.

acute tooth, posterior margin of pleonal epimeron 3 gently expanded medially,
posterodistal margin rounded. Urosomite 1 far longer than pleonite 3, ventro-
distal end with one acute tooth, urosomite 2 narrow, dorsal length of urosomite 3
as wide as one of urosomite 2, posterolateral margin gradually extending backward,
ventrodistal end projected, with one small concavity.

Antennae: Both antennae short, subequal to each other in length, a few setose.
Peduncle of antenna 1 seriously narrowing, peduncular segment 2 as long as pedun-
cular segment 1, inner margin with two medial and distal spines, peduncular segment
3 shorter than peduncular segment 2, flagellum five articulate, gradually narrowing,
proximal segment two thirds as long as peduncular segment 3, narrower than the
latter. Peduncular segments 1-3 of antenna 2 short, rather broader, both distal ends
of peduncular segment 3 projected, acute, peduncular segment 4 stout, peduncular
segment 5 as long as peduncular segment 4, narrower than the latter, proximal
segment of flagellum two thirds as long as peduncular segment 5, narrower than
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Fig. 30. Gitanopsis japonica sp. nov. Holotype, male (?), 1.25 mm.
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the latter.

Mouthparts: Upper lip lost in dissection. Inner plate of lower lip developed,
larger than outer plate, pubescent, outer plate curved outward, apical margin round-
ed, with two teeth, pubescent, mandibular process broken. Inner plate of maxilla 1
medium, oval, with one apical simple seta, outer plate with one comb-like tooth,
six simple and serrate teeth, six stiff setae on inner margin and two pairs of long
and short setae on outer margin, palp biarticulate, broad, proximal segment about
half as long as terminal segment, apical margin of terminal segment braod, not
smooth, with three teeth and three setae. Incisor of both mandibles developed,
bluntly serrate, right mandible lacking lacinia mobilis, with nine accessory blades,
on the other hand left mandible with lacinia mobilis serrated apically, with nine
accessory blades, these accessory blades broad and serrated apically, gradually be-
coming smaller to proximal one, molar process prominently produced, cylindrical,
distal margin serrate, rasp developed, palp of right mandible triarticulate, placed
on upper level of molar process, proximal segment trapezioid, small, medial segment
cylindrical, without any seta, terminal segment narrower than medial one, conical,
tapered, with one longitudinal row of minute setae, left mandible lacking palp.
Maxilliped weakly developed, apical margin on inner plate produced, with two
spines on outer side, outer margin setose, outer plate truncate, apical margin finely
serrate, with one seta and one foliaceous tooth serrated marginally, outer apical
margin with several fine setae, inner margin with five setae, palp four articulate,
proximal three segments not elongate, subequal to each other in length, distal end
of proximal segment with one seta, outer distal margin with one seta, 2nd segment
gradually expanding, inner distal end with four setae, outer distal end with three
setae, width of 3rd segment about half as broad as distal margin of 2nd segment,
inner half of distal end with four setae, outer margin with one medial seta and one
distal pair of setae, dactyl shorter than 3rd segment, nail-like, placed on its distal
end.

Gnathopod 1: Coxa 1 pentagonal, lower margin rounded. Basis shorter than
half of gnathopod 1 in length, posteroproximal margin gently rounded, postero-
distal end with one seta. Ischium short, longer than wide, anterodistal end roundly
expanded. Merus as long as ischium, posterodistal end a little projected, acute,
with three setae, the greater part of anterior margin covered with carpus. Carpus
sectorial, posterodistal extension developed, reaching middle of posterior margin of
propod, uniform in width, truncate, with two apical setae, else with two setae. Pro-
pod as long as basis, large, gradually widening, anterodistal margin with one seta
and two distal setae, palm transverse, gently rounded a little, minutely pectinate,
with seven setae throughout, with two posterodistal stout spines. Dactyl falcate,
reaching posterodistal end of propod, proximal two thirds broad, serrate on grasping
margin, these teeth gradually increasing in size, distal one third slender, scimitar,
smooth on grasping margin.

Gnathopod 2: Coxa 2 gradually widening, lower margin rounded, with five
minute setae. Gnathopod 2 very similar to gnathopod 1 in shape, larger than the
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latter. Posterodistal end of basis with one stout spine. Merus semicylindrical,
distal margin narrowed, truncate, apex with one stiff seta. Posterior extension of
carpus slender, reaching two thirds of posterior margin of propod, with two medial
and onec apical stout setae. Palm and dactyl very similar to those of gnathopod 1.

Peraeopod 1: Coxa 3 rectangular, lower margin slightly roundish, with four
minute setae on posterior half. Peraeopod | slender, uniform in width. Basis one
third as long as peracopod 1, anterior margin with one medial minute seta, postero-
distal end with one small stiff seta. Ischium small, anterior margin half as long as
posterior margin. Posterior margin of merus about one third as long as basis, with
two medial and distal spines, anterior margin extended in triangle, with two medial
and one apical spines. Carpus longer than half as long as basis, roundly produced
distally, posterior margin with two medial and distal spines, anterodistal end with
one seta. Propod two thirds as long as basis, anterior margin with two medial
small and one distal setae, posterior margin with one medial spine, one medial set
of one spine and one seta, and one distal locking spine. Dactyl scimitar, slender,
two thirds as long as propod, posterior margin minutely pectinate.

Peracopod 2: Coxa 4 rectangular, broad, posteroproximal margin largely
expanded backward, slightly concave medially, lower margin and posterodistal half
with several minute setae. Basis very similar to one of peareopod 1. Remainder
parts lost.

Peraecopod 3: Coxa 5 bilobed, both lobes subequal to each other in size, ante-
rior lobe roundish, posterior part of lower margin with one minute seta. Basis
subrectangular, roundish, anterodistal half with one minute seta and four spines,
produced distally, posterior margin with several minute sctae. Ischium small,
square. Anterior margin of merus about half as long as basis, with one spine, one
pair of spines and one distal pair of spines, posterior margin gradually expanding
and rounded proximally, with two medial spines, distal extension triangular, much
developed, with three apical spines. Remainders lost.

Peracopod 4: Coxa 6 bilobed, anterior lobe small, posterior lobe much ex-
panded downward, subrectangular, lower margin roundish, with two minute setae.
Basis oval, anterodistal half crenulate, with five spines, posterior margin with six
minute setae. Ischium small, wider than long, anterodistal end with one small seta.
Posterior margin of merus about half as long as basis, anterior margin gradually
expanding and rounded proximally, with three medial spines, distal extension tri-
angular, not reaching middle of carpus, with three apical spines. Carpus as long
as posterior margin of merus, anterodistal end with one small stout scta, postero-
distal end with one pair of spines. Propod one and half times as long as carpus,
anteromedial margin with two small stout setae, posterior margin with one medial
pair of spines and one distal locking spine. Dactyl scimitar, two thirds as long as
propod, anterior margin finely pectinate.

Peracopod 5: Coxa 7 small, expanded backward, posterior margin rounded.
Basis not oval, rather rectangular, anterior margin slightly rounded, with six spines,
posterior thin plate rectangular, broadly expanded throughout, with seven minute
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setae on posterior margin, its distal end extending beyond ischium. Ischium small,
square, anterodistal end with one spine. Anterior margin of merus longer than
half of basis in length, with two medial spines and one distal pair of spines, poste-
rior margin gradually expanding proximally, gently rounded throughout, distal ex-
pansion triangular, reaching one third of carpus, with three apical spines, else medial
margin with three spines. Carpus longer than anterior margin of merus, anterior
margin with one medial pair of spines and three spines on distal end, posterior mar-
gin with one medial small seta and one pair of setae on distal end. Propod sub-
equal to merus and carpus combined in length, anterior margin with three spines
and one locking spine, posterior margin with two medial pairs of setae and one dis-
tal seta. Dactyl about half as long as propod, scimitar, anterior margin finely pec-
tinate.

Pleopods: Pleopods very similar to cach other, peduncle shorter than rami,
outer ramus six articulate, proximal segment with one bifid scta, inner ramus seven
articulate, terminal swimming setae about half as long as rami.

Uropods: Uropod | extending far beyond uropod 2, peduncle equal to outer
ramus in length, outer margin with five spines, inner margin with two spines, outer
ramus slightly shorter than inner ramus, tapered, outer margin with five spines,
inner ramus tapered, with three pairs of spines. Uropod 2 a little extending beyond
telson, peduncle longer than outer ramus, but shorter than inner ramus, outer mar-
gin with three spines, inner margin with one apical spine, outer ramus foliaceous,
tapered, longer than inner ramus, with three spines on outer margin, inner ramus
tapered, with three spines on outer margin, with two spines on inner margin. Uro-
pod 3 lost.

Telson: Telson lobatc, clongate, triangular, apex blunt.

Material examined. Holotype: Male (?), 1.25 mm. Type-locality: Shijiki Bay. Date: June,
1977. Collection No.: AMBL-Amph. 33.

Remarks. The present species is closely related to Gitanopsis vilordes (J.L. Bar-
nard 1962d) in the gnathopods, the telson and so on, but is clearly distinguished from
it by the following points; (1) accessory flagellum uniarticulate, (2) anterior head
lobe acute, (3) posterior extension of carpus of gnathopod 1 reaching three fourths
of posterior margin of propod. Also, the present species differs from G. wvilordes
(Nagata 1965a) by the posterodistal end of basis of gnathopod 2 lacking spines.

Gitanopsis longus sp. nov.
(Fig. 31-32)

Body: Body small, oval. Head except for rostrum shorter than peraeonites
1-2 combined, distinctly deeper than dorsal length, rostrum decurved, inserted
between both antennae 1, not beyond peduncular segment 1 of antenna 1, superior
antennal sinus deeply concaved, anterior head lobe prominently produced, rounded
distally, lacking inferior antennal sinus. Eyes very large, circular. Coxae 2-4
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developed, gradually deeper and wider, coxa | small, the greater part concealed by
coxa 2. Pleonites 1-3 subequal to each other in length, slightly longer than per-
aeonite 7, pleonal epimeron 1 extended backward, gradually narrowing a little,
rounded on posterodistal margin, anterodistal margin with one spine, pleonal epi-
meron 2 wider than pleonal epimeron 1, expanded on posterodistal margin, lower
margin gradually going up posterodistally, anterior and lower margins continuously
rounded, with five spines, pleonal epimeron 3 subequal to pleonal epimeron 2 in
width, slightly expanded backward, anterior and lower margins continuously round-
ed, with three spines. Urosome slender, urosomite 1 distinctly longer than pleonite
3, urosomite 2 narrow, urosomite 3 longer than urosomite 2, lateral expansion much
developed, reaching middle of telson.

Fig. 31. Gitanopsis longus sp. nov. Holotype, female, 2.50 mm.

Antennae: Both antennae subequal to each other in length, about one fifth
as long as body length. Peduncle of antenna 1 gradually and distinctly narrowing,
especially peduncular segment 3 about two thirds as broad as peduncular segment
2, peduncular segment 2 with two transverse rows of four and five setac on upper
medial margin, and five and six setae on both distal ends, peduncular segment 3
two thirds as long as peduncular segment 2, accessory flagellum uniarticulate, ves-
tigial, with one apical pair of setae, main flagellum eight articulate, gradually nar-
rowing, articles 3-7 with one or two distal acthetascs. Peduncular segment 1 of
antenna 2 small, attached on ventral part of peduncular segment 2, peduncular
segment 2 short, wider than long, gland cone developed, extended forward, tri-
angular, peduncular segment 3 about as long as peduncular segment 2, prominently
produced laterodistally, its extension rounded, with one pair of spines, peduncular
segment 4 uniform in width, ventral margin with two sets of three spines, one pair
of spines, and one spine, upper margin with one pair of spines, five spines and setae,
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Fig. 32. Gitanopsis longus sp. nov. Holotype, female, 2.50 mm.
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two single setae, and one distal set of six and one pinnate setae, peduncular
segment 5 subequal to peduncular segment 4 in length, distal half distinctly nar-
rowed, with several setae on proximal half, distal margin surrounded by setae,
flagellum four articulate, gradually narrowing and shortening, terminal segment
vestigial.

Mouthparts: Upper lip bilobed, asymmetric, densely pubescent apically.
Inner lobes of lower lip small, coaleced except for apical part, each lobe of outer
plate triangular, shoulders densely pubescent, produced inward, with four small
teeth and one gland bifid tooth, mandibular process small. Inner plate of maxilla
I medium, bulbous, with one apical simple seta, outer plate densely setose on inner
distal margin, with seven large and five smaller teeth, three teeth unsegmented,
palp biarticulate, extending far beyond outer plate, uniform in width, proximal
segment about half as long as distal segment, distal segment dispersively pubescent on
outer margin, rounded apically, apical margin with three spatulate teeth pectinated
marginally and one row of four small setac. Both plates of maxilla 2 coalesced
basally, inner plate broader than outer plate, rounded apically, distal part of inner
margin with four pairs of stiff spines and three single stiff spines, remainder pubes-
cent, outer plate a little extending beyond inner plate, apex rounded, with four
spines. Both mandibles similar to each other, incisor broad, roundly serrate, lacinia
mobilis similar to incisor, but smaller than the latter, accessory teeth thirteen, broad,
but gradually narrowing, proximal teeth vestigial, molar process prominently pro-
duced, medium in size, cylindrical, truncate, with many marginal setae, molar rasp
medium, lamina of distal margin lancinate, much developed, extending beyond
body, palp placed to level of molar process, slender, triarticulate, geniculate bet-
ween distal two segments, primary segment half as long as tcrminal segment, 2nd
segment obliquely truncate, apical margin fincly pectinate, terminal segment slightly
longer than 2nd segment, attenuate, acute apically, finely bristly on distal two thirds.
Inner plate of maxilliped medium, pubescent, apical margin rounded, with four
conical teeth, outer plate extending beyond half of proximal segment of palp, broad,
rounded, inner distal half with three setae, apical margin with one scta and one
spatulate tooth, inner distal margin finely serrate, else ventral side with eight spines,
palp four articulate, proximal segment broad, shorter than half as long as palp,
inner margin with five spines, outer distal margin with two spines, 2nd segment
about half as long as primary segment, inner distal end with six spines, outer distal
end with three spines, 3rd segment narrower and shorter than 2nd segment, but
broad, outer margin twice as long as inner margin, inner distal end surrounded
by eight spines, outer distal margin with one spine and one pair of spines, dactyl
attached to outer distal end of 3rd segment, as long as it, slender, falcate.

Gnathopod 1: Coxa 1 rectangular, half as large as coxa 2, lower margin with
two medial small spines. Gnathopod 1 distinctly smaller than gnathopod 2. Basis
about two thirds as long as gnathopod 1, compressed on posteroproximal margin,
posteroproximal margin with three small spines, posterodistal end with one pair of
spines, anterior margin with fourteen small setac on outer side and five long stout
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spines on about half of inner side. Posterior margin of ischium twice as long as
anterior margin, with one long spine and two small setae distally, about two thirds
as broad as distal end of basis. Merus one and half times as long as ischium, ex-
tended posterodistally, truncate, anterior free margin very short, posterodistal two
thirds with four spines, posterodistal end with one row of three spines. Carpus
triangular, as long as ischium, posterodistal end much extending backward and
forward beyond merus, reaching middle of posterior margin of propod, its lobe
surrounded by ten spines. Propod three fourths as long as basis, gradually expand-
ing on proximal half, anterior margin rounded, with three setae on each side of
medial margin, posterior margin about two fifths as long as anterior margin, palm
oblique, broad, roundish, defined by two spines, finely pectinate except for antero-
distal margin, each side with seven or six small bifid spines. Dactyl long, reaching
palmar defining spines, grasping margin with one medial tooth.

Gnathopod 2: Coxa 2 gradually increasing in width, extended forward, lower
margin with many minute setae, with one posterodistal small tooth. Basis expanded
backward on distal margin, its expansion with six small setae, posterodistal end
distinctly produced, truncate, with two small setae and one stout spine. Ischium
slightly curved, posterior visual margin one fourth as long as basis, twice as long as
anterior margin, anterodistal end produced forward on inner side. Merus as long as
ischium, decreasing in thickness, anterior free margin very short, posterior margin
with two medial setae, distal end with one spine and five stiff setae. Carpus tri-
angular, as long as merus, much extending beyond propod, its extension stout, trun-
cate, a little beyond posterodistal end of propod, outer distal end with two spines,
apex with one pair of spines, inner medial margin with six spines. Propod board,
gradually expanding, anterior margin about twice as long as posterior margin, with
three medial small and two distal small setae, palm almost transverse, broad, defined
by one pair of stout spines, finely pectinate, with about eight bifid spines on each
side. Dactyl reaching palmar defining spines, falcate, grasping margin with one
medial tooth.

Peraecopod 1: Coxa 3 rectangular, one and half as deep as coxa 2, lower mar-
gin with eleven small setae and one posterodistal small tooth. Peraeopod 1 slender.
Basis slightly expanded on posterodistal margin, posterodistal margin with seven
small setae and one distal spine, both sides of anterior margin setose, these setae
small. Ischium short, rectangular, slightly longer than wide, posterodistal end with
one small seta. Merus half as long as basis, largely extended anterodistally, ante-
rior margin with two small setae, three stiff setac and one apical set of two stiff and
one small setae, posterior margin with four small setae and one apical spine. Car-
pus, propod and dactyl lost.

Peraeopod 2: Coxa 4 as deep as coxa 3, most expanded backward medially,
the widest part twice as broad as coxa 3, upper half of posterior margin concaved
in rectangle. Peraeopod 3 slender. Basis, ischium and merus similar to those of
peracopod 1, but anterodistal half of merus with two spines, and one apical set of
one small seta and two spines, posterior margin with threc small setae and two spines,
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lacking apical spine. Carpus as long as posterior margin of merus, about two thirds
as broad as the latter, anterior margin with four small setae, posterior margin with
one spine and three pairs of spines. Propod one and half times as long as carpus,
narrower than the latter, anterior margin with five small setae, posterior margin
with four pairs of spines. Dactyl longer than half as long as propod, falcate.

Peraeopod 3: Coxa 5 bilobed, two thirds as deep as coxa 4, lower margin of
anterior lobe rounded, posterior lobe distinctly deeper than anterior one, posterior
margin rounded. Basis oval, much expanded posteriorly, anterior margin with
eleven spines throughout, posterior thin plate rounded marginally, dispersively
bristly, not producing beyond ischium, finely setose marginally. Ischium short,
wider than long, anterodistal end with one spine. Carpus gradually expanding
backward on proximal margin, prominently extended in triangle, anterior margin
with four spines and one distal pair of spines, posterodistal half with three and one
apical spines. Carpus, propod and dactyl lost.

Peracopod 4: Coxa 6 similar to coxa 5, but anterior lobe smaller than one of
coxa 5. Peraeopod 4 similar to peraeopod 3 except for number of spines. Ante-
rior margin of basis with twelve spines. Anterior margin of merus with four single
spines, two pairs of spines and one apical pair of spines, posterior margin with two
proximal single, two distal single and one apical spines. Carpus, propod and dactyl

lost.
Peracopod 5: Coxa 7 small, rectangular, lower and posterior margins finely

setose. Basis more expanded backward than one of peraeopod 4, extending beyond
ischium, anterior margin with twelve spines, posterior thin plate dispersively bristly,
finely setose marginally. Ischium rectangular, wider than long, anteroditsal end
with one spine and two fine setac. Merus similar to one of peracopod 4, anterior
margin with one spine, three pairs of spines and one apical pair of spines, posterior
margin with three single spines and one apical pair of spines, posterior margin with
three single spines and one apical pair of spines. Carpus, propod and dactyl lost.

Pleopods: Pleopods similar to each other. Peduncle of pleopod 3 stout,
longer than half as long as rami, inner distal end with three long spines and one
pair of coupling spines, outer ramus ten articulate, proximal segment about one
fourth as long as outer ramus, outer margin with two proximal pinnate and one
distal pinnate setae, inner ramus nine articulate, proximal segment slightly shorter
than one of outer ramus, inner margin with two bifid and one normal pinnate setae,
terminal swimming setae two fifths as long as rami.

Uropods: Uropod | not extending beyond uropod 3, peduncle subequal to
rami in length, with sixteen spines on outer margin and six spines on inner margin,
rami attenuate, equal to each other in length, apices acute, outer ramus with twelve
spines on outer margin and four spines on inner distal half, inner ramus with seven
spines on outer margin and six spines on inner margin. Uropod 2 two thirds as
long as uropod 1, peduncle shorter than inner ramus, with nine spines on outer
margin and three spines on inner margin, both rami attenuate, apices acute, outer
ramus half as long as inner ramus, with five spines on outer margin and two spines
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on inner margin, inner ramus with eight spines on outer margin and five spines
on inner margin. Uropod 3 four fifths as long as uropod 1, peduncle as long as
rami, outer margin with ten spines on outer margin and five spines on inner margin,
rami equal to each other in length, attenuate, apices acute, outer ramus with five
spines on outer margin and eight spines on inner margin, inner ramus with seven
spines on outer margin.

Telson: Telson entire, triangular, shorter than half as long as uropod 3, dis-
tinctly longer than twice as long as proximal width, dispersively setose, apex rounded.

Material examined. Holotype: Female, 2.50 mm. Type-locality: Tomioka Bay. Date:
May, 1978. Paratype: 8 specimens. Collection No.: AMBL-Amph. 83.

Remarks. The present species is closely related to Gitanopsis vilordes (J.L. Bar-
nard 1962d) and G. japonica sp. nov., but is distinguished from them by the posterior
extension of carpus on the gnathopod 2 extending beyond the posterior margin of
propod.

Gitanopsis breviculus sp. nov.
(Fig. 33-34)

Body: External appearance very similar to Gitanopsis longus sp. nov.. Eyes
medium, circular. Pleonal epimerons very similar to those of G. longus sp. nov.,
but anterior margin of pleonal epimeron 1 with two spines, anterior margin and
anterior half of lower margin on pleonal epimeron 2 with five spines, pleonal epi-
meron 3 lacking spine. Urosome slender, ventrolateral side of urosomite with one
spine.

Antennae: Antennae short, about one fifth as long as body length, subequal to
each other in length. Peduncle of antenna 1 gradually narrowing, peduncular
segment 1 extended ventrodistally, peduncular segment 2 subequal to peduncular
segment 1 in length, peduncular segment 3 two thirds as long as peduncular seg-
ment 2, accessory flagellum uniarticulate, vestigial, with two apical small setae,
main flagellum six articulate, gradually decreasing in thickness and length except
for terminal segment, terminal segment very slender, distinctly longer than last
second segment, each of articles 2-5 with one pair of aethetascs on distal end. Pe-
duncle of antenna 2 shortened in comparison with those of G. longus sp. nov., pe-
duncular segment 1 scale-like, attaching on ventral margin of peduncular segment 2,
peduncular segment 2 rectangular, gland cone stout, but short, peduncular segment
3 wider than long, anteromedial margin with one pair of small spines, peduncular
segment 4 narrower than peduncular segment 3, with one transverse row of three
or four setae on both medial margins, both distal ends with several setae, pedun-
cular segment 5 as long as peduncular segment 4, narrower than the latter, with
one transverse row of four setae on both medial margins, with several setae on both
distal ends, flagellum five articulate, gradually shortening and narrowing except for
terminal segment.



Fig. 33. Gitanopsis breviculus sp. nov. Holotype, female, 2.25 mm.

Mouthparts: Upper lip similar to one of G. longus sp. nov., lateral margin
densely bristly. Inner plate of lower lip small, coaleced, but distal part divided
by deep cleft, distal part of outer plate produced inward, broad, obliquely truncate,
densely bristly, with one distal stout and blunt protuberance and eight small bifid
teeth, mandibular process small, weakly developed. Inner plate of maxilla 1 medi-
um, apex rounded, with one seta pubescent on distal half, outer plate with thirteen
stout setae in rows, three bifid and four simple teeth, palp biarticulate, broad, ex-
tending beyond outer plate, gently curved, proximal segment about half as long as
distal segment, wider than long, apex of distal segment rounded, with four conical
teeth and one short simple seta. Outer plate of maxilla 2 slender, bristly, apex
rounded, with four setae, inner plate broad, bristly, apical margin with one pair of
pinnate setae on inner distal end and eight simple setae. In left mandible, incisor
prominently produced inward, inner half of apical margin serrate, outer half with
six teeth, lacinia mobilis smaller than incisor, serrate apically, accessory teeth eleven,
sword-formed, gradually decreasing in size, serrate apically, molar process medium
in size, but prominently produced, cylindrical, ridged apically, apical margin sur-
rounded by setae, molar rasp medium, palp placed to level of molar process, slender,
distinctly shorter than one of G. longus sp. nov., triarticulate, proximal segment
short, trapedium, article 2 two thirds as long as distal segment, with one apical small
tooth, distal segment attenuate, acute apically, with one longitudinal row of minute
setae. Right mandible very similar to left mandible except for incisor lacking finely
serrate part, with nine teeth, lacinia mobilis absent, accessory teeth ten. Maxil-
liped very similar to one of G. longus sp. nov.



Gammaridean Amphipoda of West Kyushu 137

Gnathopod 1: Coxa | shallower than coxa 2, lower margin rounded. Basis
about two fifths as long as gnathopod 1, both sides of anterior margin with several
short setae, posterodistal margin with two minute and one distal setae, else inner
medial margin with one longitudinal row of three spines. Ischium rectangular,
short, posterior margin longer than wide, with two medial spines and one distal
set of one minute and one stiff setac. Merus scmicylindrical, one and half times
as long as ischium, anterior free margin short, posterior margin with one, two, one
and four apical setae in formula. Carpus triangular, as long as posterior margin
of merus, expanded and extended posterodistally, its extension stout, beyond middle
of posterior margin of propod, rounded apically, with several stiff setae. Propod
two thirds as long as basis, broad, gradually increasing in width, anterior margin
twice as long as posterior margin, anterior submargin with one longitudinal row of
seven setae, palm transverse, roundish, defined by two spines, finely serrate except
for anterior margin, with five bifid spines and one simple seta. Dactyl fitting on
palm, falcate, with one tooth near apex, pectinate from proximal margin to the
tooth.

Gnathopod 2: Coxa 2 rectangular, not extended forward, lower margin ob-
lique, with eleven minute setae and one anterodistal small tooth. Gnathopod 2
a little larger than gnathopod 1. Basis about two fifths as long as gnathopod 2,
slightly expanded backward on distal margin, its posterodistal margin with four
small setac and one seta on distal end, anterior margin with several small setae.
Ischium short, expanded forward on outer anterodistal margin, wider than long,
posterior margin rounded, with one medial small seta and one distal spine. Merus
one and half times as long as ischium, semicylindrical, truncate, anterior free margin
very short, posteromedial margin with one spine, distal margin with two spines
on outer side and three stiff sctac on inner side. Carpus triangular, as long as
merus, posterodistal extension stout, attenuate, apex blunt, not reaching palmar
defining spines, its posterior margin with two opposite rows of three and four setae,
apex with three setae, its inner margin with two setae on outer distal margin and
three minute sctae on inner distal half. Propod about two thirds as long as basis,
gradually increasing in width, posterior margin three fourths as long as anterior
margin, palm defined by two stout spines, transverse, distinctly serrate except for
anterior smooth margin, posterodistal angle rounded, anteroproximal margin with
one pair of stiff setae, serrate margin with seven small spines on outer side and four
small spines on inner side. Dactyl fitting on palm, falcate, grasping margin with
one spine-like tooth near apex, distinctly pectinate to the distal tooth.

Peracopod 1: Coxa 3 deeper than coxa 2, rectangular, lower margin with
seven minute setac and one posterodistal small tooth. Basis slender, anterior margin
with nine small setac armed with one distal minute seta, posterodistal margin with
two minute setae and one distal pair of setae armed with one distal minute seta.
Ischium short, longer than wide, posterior margin twice as long as anterior margin.
Merus compressed anteroproximally, extended forward anterodistally, anterior
margin with one seta, one pair of one spine and one seta, one spine, and one apical
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Fig. 34. Gitanopsis breviculus sp. nov. Holotype, female, 2.25 mm.

pair of spine and one seta, posterior margin with three minute setae. Carpus, pro-
pod and dactyl lost.

Peraeopod 2: Coxa 4 as deep as coxa 3, most expanded backward at postero-
proximal one third, its margin gently concave, lower margin with ten minute setae.
Peracopod 2 similar to peraeopod 1.

Peraecopod 3: Coxa 5 bilobed, posterior lobe equal to anterior one in width,
but deeper than the latter, rounded on lower margin. Basis long oval, anterior mar-
gin with seven single spines and one distal set of two spines and one minute seta,
posterior thin plate broadly expanded, extending beyond middle of ischium, with
many marginal minute setae. Ischium rectangular, wider than long, anterior mar-
gin with two medial and distal spines. Merus compressed posteroproximally, prom-
inently extended posterodistally, longer than half as long as basis, anterior margin
with three single spines and two pairs of spines, posterior margin with four spines
and one apical set of three spines.

Peracopod 4: Peraeopod 4 lost.

Peraeopod 5: Coxa 7 small, subsquare, lower margin rounded. Peraeopod 5
very similar to peracopod 3. Basis more expanded distally, extending beyond is-
chium. Ischium square, short, anterior margin with two medial and distal spines.
Merus with four single spines and one distal pair of spines on anterior margin, with
four single spines and one apical set of three spines on posterior margin.

Uropods: Uropod 1 extending far beyond uropod 2, equal to inner ramus
in length, with eleven spines on outer margin and four spines on inner margin, both
rami attenuate, acute apically, outer ramus a little shorter than inner ramus, with
seven spines on outer margin and four spines on inner margin, inner ramus with
four spines on outer margin and five spines on inner margin. Uropod 2 two thirds
as long as uropod 1, peduncle shorter than inner ramus, with five spines on outer
margin and two spines on inner margin, both rami attenuate, acute apically, outer
ramus longer than half as long as inner ramus, with three spines on outer margin
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and one spine near apex of inner margin, inner ramus with five spines on outer mar-
gin and four spines on inner margin. Uropod 3 lost.

Telson: Telson triangular, rounded apically, as long as peduncle of uropod 2,
distinctly shorter than twice as long as proximal width.

Material examined. Holotype: Female, 2.25 mm. Type-licaloty: Tomioka Bay. Date:
May, 1978. Collection No.: AMBL-Amph. 85.

Remarks. The present species is closely related to Gitanopsis pele (J.L. Barnard
1970b) in the gnathopods, the maxilla 2, the telson and so on, but differs from it in
the pleonal epimerons 1-2 with one small posteroventral tooth, the shoulders of
lower lip with only two stout teeth and the subsymmetrical upper lip.

Gitanopsis robastodentes sp. nov.
(Fig. 35)

Body: External appearance very similar to Gitanopsis longus sp. nov. Eyes
very large, circular. Pleonal epimerons 1-3 similar to those of G. longus sp. nov.,
but posterodistal end of pleonal epimeron 3 with one small blunt tooth. Urosome
very similar to those of G. longus sp. nov., but both ventral outer sides of urosomite
1 with three spines respectively.

Antennae: Antennae 1-2 subequal to each other in length, about one fifth
as long as body length, similar to those of G. longus sp. nov. Peduncular segment
1 of antenna 1 produced dorsodistally, its extension crenulate apically, with several
setae, peduncular segment 2 with one medial seta and several distal setae, accessory
flagellum uniarticulate, vestigial, with three apical setae, main flagellum six arti-
culate, proximal segment slightly shorter than peduncular segment 3, distal end of
articles 2-5 with one pair of aesthetascs, terminal segment narrow, not short, with
three apical setae. Antenna 2 similar to one of G. longus sp. nov., but less setose,
distal end of peduncular segment 5 produced, flagellum five articulate.

Mouthparts: Upper lip similar to one of G. longus sp. nov., asymmetrical.
Lower lip very similar to one of G. longus sp. nov., shoulders with one gland cone
and one more stout tooth. Maxilla 1 very similar to one of G. longus sp. nov., apical
setae of inner plate with one pinnate seta, inner distal margin of outer plate with
one row of five setae, apical margin with five slender teeth and seven stout teeth,
these teeth not articulate, apical margin of palpal article 2 with three spatulate
teeth pectinated marginally, one stout seta and one row of three slender setae. Max-
illa 2 more deeply cleft than one of G. longus sp. nov., bristly, inner plate with two
proximal stout setae, one distal stout seta, three pairs of slender setae and one slen-
der seta, these stout setae armed with several setae. Mandibles very similar to
those of G. longus sp. nov. except for proximal segment of palp prominently produced
on upper distal end. Maxilliped similar to one of G. lengus sp. nov., inner plate
densely bristly, with four conical teeth, outer plate densely bristly, inner medial



140

A. Hiravama

Fig. 35. Gitanopsis robastodentes sp. nov. Holotype, female, 2.75 mm.
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margin with four setae, inner distal margin finely pectinate, with one seta and one
spatulate tooth, apical margin with seven small setac. Dactyl more stout than one
of G. longus sp. nov.

Gnathopod 1: Coxa 1 rectangular, small, the greater part concealed by coxa
2, lower margin with one single spine and two rows of three spines. Gnathopod 1
very similar to G. longus sp. nov. Outer margin of basis with several small spines
and six small setae, inner distal margin with two setae, posterodistal end with one
stiff seta. Posterodistal end of ischium with one stiff and three small setac. Merus
one and half times as long as ischium, attenuate and truncate, posterior margin
with four setae, apex with six stiff setae. Carpus triangular, extending along propod
to about distal one third of posterior margin of propod, posterior half of inner distal
end and posterodistal end with ten stiff setae, else inner side with one row of three
stiff setae. Propod broad, gradually widening, anterior margin roundish, with one
longitudinal row of five stiff setae, and one distal seta, posterior margin half as long
as anterior margin, almost straight, palm oblique, more rounded than one of G.
longus sp. nov., defined by one pair of long and short spines, fincly serrate, with eight
small spines on inner side and one spine on outer side. Dactyl reaching palmar
defining spines, falcate, grasping margin with one tooth at about proximal two
thirds, its proximal two thirds and tooth serrate.

Gnathopod 2: Coxa 2 gradually expanding forward, lower margin rounded,
with ten minute setae, posterodistal margin with ten spines. Basis expanded an-
terodistally, extended posterodistally, posterodistal extension stout, falcate, reaching
about middle of ischium, with three minute setae on anterior margin. Ischium
gradually extending on anterior margin, posterior margin as long as the widest
part, twice as long as anterior margin. Merus one and half times as long as is-
chium, inner distal end with three stiff setae. Carpus triangular, posterior exten-
sion attenuate, slender, reaching palmar defining spines, acute apically, outer distal
half with six setae, inner distal half with three setae. Propod slightly shorter than
basis, broad, gradually expanding, posterior margin two thirds as long as anterior
margin, palm transverse, roundish, defined by one pair of long and short spines,
finely serrate, with seven small setae on outer side and thirteen setae on inner side.
Dactyl falcate, reaching palmar defining spines, with one medial tooth, serrated to
the tooth.

Peraecopod 1: Coxa 3 rectangular, lower margin with one fine seta, posterodistal
margin with four small setae. Basis about three eighths as long as peraeopod 1,
anterior margin with many short setae, posterodistal half with several small setae,
its distal end with one stiff and one small setae. Ischium short, posterior margin
three times as long as anterior margin, twice as long as wide, with two medial and
distal setae. Merus half as long as basis, expanded and extended posteriorly, ante-
rior margin with one small seta, two pairs of short setae, one seta and one apical pair
of setae, posterior margin with seven small and one apical more stout setae. Car-
pus about half as long as basis, anterior margin with one seta and one distal pair
of setae, posterior margin with one set of two spines and one seta, and one distal
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pair of spines. Propod two thirds as long as basis, narrower than carpus, antero-
distal half with three pairs of small setae, posterior margin with four pairs of small
spines. Dactyl half as long as propod, falcate.

Peracopod 2: Coxa 4 deeper than coxa 3, most expanded backward at proxi-
mal one third, proximal one third rectangular, posterodistal margin rounded, lower
margin with many fine setac. Peraeopod 2 very similar to peraecopod 1.

Peraecopod 3: Coxa 5 bilobed, lower margin of anterior lobe rounded, poste-
rior lobe deeper than anterior lobe, posterior margin of posterior lobe rounded,
anterior margin slightly concave. Basis oval, winged, anterior margin with eight
spines, posterior thin plate produced and rounded distally, with several minute
setae, else inner side with several setae. Ischium short, rectangular, anterior mar-
gin twice as long as posterior margin, as broad as distal width, with three spines.
Merus compressed posteroproximally, extended distally, anterior margin two thirds
as long as basis, with one spine, one pair of spines, one spine and three pairs of spines,
posterior margin with four single spines and one apical set of three spines. Carpus,
propod and dactyl lost.

Peracopod 4: Coxa 6 similar to coxa 5, but smaller than the latter. Pera-
eopod 4 very similar to peracopod 3. Posterior thin plate of basis more produced
and a little narrower distally than one of peracopod 3, anterior margin with nine
spines. Ischium with two medial and distal spines. Anterior margin of merus
with one spine and four pairs of spines, posterior margin with three single spines,
one pair of spines and one apical set of three spines. Carpus, propod and dactyl
lost.

Peracopod 5: Coxa 7 small, semicircular. Peraeopod 5 similar to peraecopod
4, but larger than the latter. Basis more expanded backward and extended than
one of peraecopod 4, anterior margin with eight spines, posterior margin finely ser-
rate, with many fine setae, inner side with spines and setae. Ischium short, longer
than wide, anterior margin with two medial and distal spines. Anterior margin
of merus with one single spine and four pairs of spines, posterior margin with four
spines and one apical set of three spines.

Uropods: Uropod 1 slender, extending far beyond uropod 2, peduncle as
long as inner ramus, outer margin with ten spines and one apical spine, inner mar-
gin with four and one apical spines, both rami attenuate, acute apically, outer ramus
slightly shorter than inner ramus, with six spines on outer margin and three spines
on inner margin, inner ramus with five pairs of spines. Uropod 2 two thirds as
long as uropod 1, peduncle slightly shorter than inner ramus, with six spines on
outer margin and one inner apical spine, rami attenuate, acute apically, outer ramus
longer than half as long as inner ramus, with three spines on outer margin and one
spine on inner distal margin, inner ramus with four spines on outer margin and
three spines on inner margin. Uropod 3 lost.

Telson: Telson triangular, elongate, reaching apex of uropod 2, three times
as long as proximal width, apex rounded, both proximal margins with one pair of
small setae respectively.
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Material examined. Holotype: Female, 2.75mm. Type-locality: Tomioka Bay. Date:
May, 1978. Paratype: 8 specimens. Collection No.: AMBL-Amph. 84.

Remarks. The new species is similar to Gitanopsis vilordes (J.L. Barnard 1962d)
and other Japanese Gilanopsis spp. with the elongate telson, but distinctly differs
from them by the posterodistal end of basis of gnathopod 1 with one stout tooth
instead of spine.

Anamixidae
Paranamixis
Paranamixis aberro sp. nov.
(Fig. 36-37)

Body: Body normal in external appearance, but gnathopod 1 and coxa 1
absent, on the other hand coxa 2 and gnathopod 2 much developed, coxa 2 expand-
ed forward to middle of head. Head triangular, anterodistal margin produced
forward, with partition between both antennae 1, anterior and lower margins con-
tinuously rounded, with one shallow concavity medially. Eyes medium, circular,
placed on central part of lateral head. Peraeonites 1-5 seriously deeper, perae-
onites 5-7 equal to each other in size, pleonal epimeron 1 rounded, anterior part

Fig. 36. Paranamixis aberro sp. nov. Holotype, male,
4.0 mm.

of pleonal epimeron 2 rounded, slightly expanded forward, posterior margin straight,
with small blunt tooth on distal angle, pleonal epimeron 3 very similar to pleonal
epimeron 2, but posterodistal tooth larger and more blunt than one of the latter,
Urosome longer than pleonite 3, posterodistal end of urosomite 1 with one spine,
urosomite 2 short, dorsal length of urosomite 3 short, lateral sides much expanded
backward, scoop-like.

Antennae: Both antennae subequal to each other in length, shorter than half
as long as body length. Antenna 1 attaching on dorsodistal extension of head,
geniculated to head, peduncular segment 1 stout, subequal to head length, lower
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Fig. 37. Paranamixis aberro sp. nov. Holotype, male, 4.0 mm.
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margin with four small setae in one row, distal end with several simple and small
pinnate setae, peduncular segment 2 two thirds as long as peduncular segment 1,
distinctly narrower than the latter, with many setae around, peduncular segment 3
two thirds as long as peduncular segment 2, distinctly narrower than the latter,
with several setae around, accessory flagellum uniarticulate, small, with one apical
pair of setae. Peduncular segments 1-2 of antenna 2 small, wider than long, pe-
duncular segment 3 slender, anterodistal end produced, with one pair of setae, pe-
duncular segment 4 one and half times as long as peduncular segment 3, slenderer
than the latter, geniculate, with several setae around, peduncular segment 5 as long
as peduncular segment 3, slenderer than peduncular segment 4, flagellum four ar-
ticulate, proximal article about half as long as peduncular segment 5.

Mouthparts: Mouthparts consisting of oval balb, triangular keel and maxil-
liped. Maxilliped slender, inner plate very small, outer plate vestigial, palp four
articulate, proximal three segments subequal to each other in length, proximal seg-
ment uniform in width, distal margin of 2nd segment dilated, with one pair of setae,
3rd segment roundish, upper margin densely bristly, with one distal pair of setae,
ventrodistal half with three setac, dactyl longer than 3rd segment, about half as
thick as the latter, largely curved medially, tapered, densely bristly. '

Gnathopod 1: Coxa 1 and gnathopod 1 absent.

Gnathopod 2: Coxa 2 largely expanded forward, rounded, smooth marginally,
lower margin setose. Basis gradually expanding, proximal half feeble, antero-
medial margin with thin triangular protrusion, anterodistal end expanded, rounded,
anterior margin with several small setae. Ischium stout, posterior margin about
half as long as basis, twice as long as anterior margin, anterodistal end expanded,
with one spine. Merus smaller than ischium, scale-like, attaching to posteroproxi-
mal part of carpus, distal margin with one row of six small setae. Carpus scimi-
tar, extending far beyond middle of propod, completely overlapping distal part of
dactyl, proximal part stout, posteromedial margin with nine, seven, one, six, four,
two and one setac in rows in formula, each scta with one medial spine. Propod
very large, as long as peraeonites 1-4 combined, anteroproximal margin expanded
backward, fitting on ischium, rounded, inner distal half with one row of sixteen
short setae, posterodistal margin with three teeth gradually increasing in size, with
several setae, else posterior margin with four single setae and three pairs of setae,
palm undefined. Dactyl developed, scimitar, grasping margin with one medial
pair of setae.

Peracopod 1: Coxa 3 rectangular, lower margin rounded. Basis shorter than
half of peraecopod 1, gradually expanding a little, anterior and posterodistal mar-
gins with several minute setae. Ischium short, longer than wide. Posterior margin
of merus shorter than half of basis in length, straight, with four minute setae, ante-
rior margin gradually expanding proximally, rounded, with one medial spine, ante-
rodistal expansion triangular, with one apical spine. Carpus shorter than posterior
margin of merus, posterior margin with one medial spine and one distal pair of
spines, anterior margin roundish. Propod as long as posterior margin of merus,
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roundish, anterodistal half with three spines and one locking spines. Dactyl small,
falcate, geniculate.

Peracopod 2: Coxa 4 larger than coxa 3, anterior margin straight, lower and
posterior margins continuously rounded. Peraeopod 2 very similar to peraeopod 1,
posterior margin of carpus with two medial spines and one distal pair of spines,
posterior margin of propod with five spines.

Peraeopods 3-5: Coxa 5 bilobed, both lobes subequal to each other in size,
rounded. Coxa 6 bilobed, posterior lobe semioval, extended backward and down-
ward to about twice of anterior lobe in width and depth. Coxa 7 subrectangular.
Peracopods 3-5 shorter than peracopod 1, very similar to each other, but basis of
peracopod 5 slenderer than one of peraeopods 3—4. Basis oval, distal margin of
thin plate obliquely cut down, not rounded, posterior margin with many minute
setae, anterior margin with seven spines in peraeopod 3, eight spines in peraeopod
4 and nine spines in peracopod 5. Remainders very similar to those of peraeopod 2,
but anterior margin of merus with three spines, posteromedial margin of carpus
with two spines in peraeopods 3-4 and three spines in peraeopod 5, posterodistal
end with one pair of spines, posterior margin of propod with five spines and one
locking spine in peraeopods 4-5.

Pleopods: Pleopods very similar to each other, peduncle stout, rami shorter
than peduncle, outer ramus five articulate, inner ramus seven articulate, proximal
segment of outer ramus on only peracopod 3 with one bifid seta, terminal swimming
setae longer than rami.

Uropods: Uropod 1 extending beyond uropod 2, peduncle shorter than inner
ramus, outer margin with four small conical spines, inner margin with two medial
and distal conical spines, outer ramus subequal to half of inner ramus in length,
tapered, with two medial small spines, apex blunt. Peduncle of uropod 2 medium
between both rami in length, outer distal half with two medial and apical spines,
inner distal end with one spine, outer ramus longer than half as long as inner ramus,
tapered, with two spines on distal half, apex blunt, inner ramus tapered, distal half
with three spines, apex blunt.

Telson: Telson broad, entire, distal margin rounded, with two minute setae,
dorsal margin with two opposite rows of two single setae and two pairing setae,
these setae small, pinnate.

Material examined. Holotype: Male, 4.0 mm. Type-locality: Shijiki Bay. Date: June,
1977.  Collection No.: AMBL-Amph. 31.

Remarks. Only three species are known to science at the present. The pre-
sent species is easily distinguished from Paranamixis bock (Schellenberg 1938) and
P. excavalus (Ledoyer 1978b) by the anterodistal margin of basis and the grasping
margin of dactyl on the gnathopod 2 serrate. P. indicus lacks these characters, but
I can not identify the present species with it because I do not know its detail. Base
on J.L. Barnard’s (1969c), Anamixidae lacks the accessory flagellum, but the present
species has one vestigial accessory flagellum. And then, I nominate the present
species as the new species, Paranamixis aberro, for the time being.
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Argissidae
Argissa
Argissa hamatipes (Norman, 1869)

(Fig. 38-41)

A. hamatipes: Stebbing 1906, p. 9; Shoemaker 1930, p. 255, 258; Stephensen 1931, p. 261; Dani-
el 1937, p. 118; Stephenscn 1940a, p.'41; Dahl 1946, p. 12; Gurjanova 1951, p. 327-328; Oldevig
1959, p. 62; J.L. Barnard 1962d, p. 151; Gurjanova 1962, p. 392; J.L. Barnard 1963b, p. 218-219;
Nagata 1965a, p. 154-155; Nayer 1966, p. 140; Hamond 1967, p. 117; J.L. Barnard 1967b, p. 14—
15; J.L. Barnard 1969a, p. 193; J.L. Barnard 1971b, p. 9; Griffiths 1975, p. 106; Fox and Bynum
1975, p. 225.

A. stebbingi: Chevreux and Fage 1925, p. 90; Chevreux 1935, p. 94.

A. yypica Sars, 1895: Sars 1895, p. 141-142.

Material examined: 3.5 mm. Tomioka Bay. Collection No.: AMBL-Amph. 72. (2 speci-
mens).

Remarks: See Nagata’s (1965a) for the description.

0. 25m

Fig. 38. Argissa hamatipes (Norman). 3.5 mm.

Fig. 39. Distribution of Argissa hamatipes (Norman) (@) in the world.
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Fig. 40. Argissa hamatipes (Norman). 3.5 mm.
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Fig. 41. Argissa hamatipes (Norman). 3.5 mm.
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Atylidae
Atylus

Atylus japonicus Nagata, 1961
(Fig. 49)

A. japonicus: Nagata 1961a, p. 216-218; Nagata 1965a, p. 178; Ledoyer 1979, p. 156, 158.
Material examined: Tomioka Bay, Shijiki Bay.
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A

Fig. 42. Distribution of Atylus japonicus (Nagata) (Q) in the world.

Colomastigidae
Colomastix

Colomastix azumai Hirayama, 1980

C. azumai: Hirayama 1980b, p. 113-141.

Material examined: Shijiki Bay.

(to be continued)





