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Structural profile of the Nankai accretionary prism and
Calyptogena colonies along the Shionomisaki submarine canyon:
resultsof " SHINKAI" 6K#522 and #579 dives.

Ryo ANMA*#  Shunsuke KAWAKAMI**  Yuzuru YAMAMOTO**

Sediments of the active Nankai accretionary prism offshore of the Kii Peninsula, central Japan, are expected to be con-
tinually ruptured by the Nankai and Tonankai earthquakes. The structural profile of the accretionary prism is exposed
along the NS trending, up to 800m high slopes of the Shionomisaki submarine canyon that truncates five series of ENE-
WSW trending ridges. The first ridge extends from a point at 32°45'N near the trench axis in the south and marks the
deformation front, whereas the fifth ridge is located in about 35km north from the first. During two dives performed by
the submersible SHINKAI 6500, the structures in the third and fifth ridges were observed along the canyon slopes. The
dive 6K#522 covered the western canyon slope where it truncates the third ridge, and found that a complex fracture sys-
tem developed in turbidite sequences in the base of the canyon slope, obscures the orientations of bedding planes. In con-
trast, in the middle to upper part of the slope were observed continuous landward dipping sequences, partly developing
folds and shear structures. The dive 6K#579 covered the fifth ridge along the eastern canyon slope, during which
Calyptogena colonies were found to be distributed dispersedly, often accompanied with debris, along minor gulliesin the
slope. Active cold seepages and thrust faults would be expected along these gullies. In the lower part of the slope, Middle
Pleistocene radiolarians were recovered from the cobbles of silt-stones fallen off from an outcrop nearby.
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Fig. 1 Topography along the Shionomisaki submarine canyon. Five
ridges parallel the central axis of Nankal trough and are truncated
by the canyon along which good exposures were expected.
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Fig. 2 Topography (top) and profile (bottom) along the wake of dive 6K522. In the dive 6K522, the
submersible landed at the bottom of the canyon and observed structures exposed along its west-
ern slope. Sea-beam topography map suggests smooth surface along the canyon slope, but in
reality, it composed of series of steps and steep walls asindicated by a precision depth recorder.
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Fig. 3 Route map of the dive 6K522. Lithologies observed aong the wake are described in the col-

umn in the left. This columnar figure neither scales the thickness of strata nor indicates
stratigraphy. Dotted area in the route map implies recent muddy sediment covers. Strikes and
dips of the strata marked by ! indicate data obtained by analyzing videotape and less reliable.
Ones with ?indicate that they may probably be not bedding planes but could be joint planes.
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Fig.4 Topography near the dive 6K579 spot and its wake. The wake follows shallow
gullies developed in the canyon slope, where Calyptogena colonies were found.
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Fig. 5 Route map of the dive 6K579. Lithologies observed along the wake are described in the col-

umn in the both sides. This columnar figure neither scales the thickness of strata nor indicates
stratigraphy. Dotted area in the route map indicates recent muddy sediment covers. Two con-
trasting layers, well consolidated sand and silt stones (dotted) with moderately developed frac-
ture system and less consolidated silt layers (dashed transverse lines and vertical lines) with
less fractures, appears repeatedly from the bottom to the top.
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decollement, IST: in-sequence thrust, OST: out-of-sequence thrust.
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Fig. 7 Bottom features and outcrops observed during the dive 6K522.

(A): Boulders around 50 cm in diameter are distributed in the muddy sediments accumulated along the central axis of the
canyon. (B): Pebbles and cobbles are imbricated with their long axes aligned. Near the base of the canyon slope, flow directions
of debris, estimated based on parallelism of the long axes of pebbles and cobbles, do not correspond to the direction of canyon
axis. (C): Landward dipping bedding planes developed in the lower part of the slope where arock sample (6K522-R2) was col-
lected. (D): The outcrop in (C) is composed of siltstones with bioturbation and medium-grained sandstones that truncate the for-
mer structures indicating northward younging direction. (E-G): Horizontal (E) and steeply dipping (F: dipping around 50
degrees to the north) layers were repeatedly observed in the middle to upper parts of the canyon slope. En echelon veins (G:
indicated by arrow) were also developed in these sequences. (H): Top of the slope consists mainly of horizontally layered sedi-
mentary rocks. They are covered by thin muddy sediments. (1): Fault scarp with landward down-throw near the take-off point.
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Fig. 8 Outcrop of 11m high (the depths between 3776m and 3767m) observed in the central part of the western canyon slope. The

strata, moderately dipping landward in the base of the outcrop, steepen gradually upward until they are truncated by a fault
surface. Above the fault, the attitude of the strata swings back to the same general trend observed in the base of the outcrop.
An antiformal fold was observed just benezath the fault.
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Fig.9 Outcrops observed during the dive 6K579.
(A-B): Numerous planar structures with different directions were developed in the base of the slope, obscur-
ing the directions of bedding planes. (C): Occurrence of sample 6K579-R2 that yields radiolarian microfos-
sils suggesting Middle Pleistocene depositional age. These cobbles with the same lithology form a small
fan-like structure on a narrow terrace developed in a steep outcrop (A-B). (D): Sediments with similar
lithology to the sample 6K579-R2 were observed here and there in the outcrops above the sampling locality.
Fractures developed in these upper sequences are much simpler compared to the outcrops shown in A and
B. (E-F): Sedimentary structures in the upper part of the eastern canyon slope. Both brownish silt layer and
overlying white-gray to yellowish sediments dip seaward.
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Fig. 10 Mode of occurrence of the Calyptogena shells and colonies.

(A): Slope failures observed near the slope head. (B): The shells of Calyptogena were distributed dispersed-
ly aong the channels of debris flows. (C): The middle reaches of the debris flow. Channel of the debris
flow in the left eroded older grain flow deposits in the right. (D): Toe of debris flow covered by younger
grain flow in the right bottom. (E-F): Terminal deposits of debris flows. Pebbles and cobbles are imbricated
with long axes aligned to the flow directions (E), or deposited forming a lobe. Shells of Calyptogena are
usually concentrated along the margin of the lobe. Many preserve hinges. (G-H): Traces made by
Calyptogena were observed all over the slope. Calyptogenas are distributed dispersedly and do not form
large colonies. Dispersed pebbles and cobbles parallel their long axes to the slope inclination.
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Fig. 11 Livesobserved during the dive 6K579.
(A): Micro-topography along the central axis of Shionomisaki submarine canyon. Cold seepage probably
removed thin cover of sediments. (B): Calyptogena colony observed in the same area. (C): Gastropoda
observed with supposedly micro-vent of cold seepage in the left. (D): Calyptogena observed in the eastern
slope. (E-F): Tubeworms observed in the eastern slope.
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Fig. 12 Late Cenozoic radiolarians recovered from white-gray siltstone, 6K579-R2. All scale bars indicate 100pm.
la-c, 2a-b. Sphaeropyle langii Dreyer, 3. Actinomma medianum Nigrini, 4a-b. Stylatractus spp., 5a-c. Xiphosphaerantha angelina
(Campbell and Clark), 6a-b. Axoprunum bispiculum (Popofsky), 7a-b. Thecosphaera dedoensis Nakaseko, 8a-b. Hexacontium spp., 9a-b.
Stylatractus spp., 10a-b. Ommatartus tetrathalamus (Haeckel), 11, 12. Amphirhopalum praeypsilon Sakai, 13. Larcopyle butschlii Dreyer,
14. Spumellaria genn. et. spp. indet., 15. Haeckeliella inconstance Dumitrica, 16. Spumellaria genn. et. spp. indet., 17. Choenicosphaera
trepanata (Haeckel), 18. Acrosphaera spinosa (Haeckel), 19. Collosphaera spp., 20. Circodiscus spp., 21. Heliodiscus asteriscus
Haeckel, 22. Flustrella sp., 23. Dictyocoryne truncatum (Ehrenberg), 24. Spongaster sp. aff. S. pentas Riedel and Sanfilippo, 25.
Soongaster tetras tetras Ehrenberg, 26. Spongotrochus (?) venustum (Bailey), 27. Dictyophimus spp., 28. Dictyophimus hirundo (Haeckel)
group, 29. Nassellaria genn. et. spp. indet., 30. Nassellaria genn. et. spp. indet., 31. Ceratospyris spp., 32. Lophophaena sp., 33, 34, 35.
Carpocanistrum spp., 36. Cycladophora robusta Lombari and Lazarus, 37. Theocorythium trachelium trachelium (Ehrenberg), 38.
Lamprocyrtis neoheteroporos Kling, 39. Pterocanium charybdeum charybdeum Muller, 40. Lithopera bacca Ehrenberg, 41. Cornutella
profunda Ehrenberg, 42. Eucyrtidium calvertense Martin group, 43. Eucyrtidium hexagonatum Haeckel, 44. Lithocampe punctata
Ehrenberg group, 45. Lithocampe spp., 46. Nassellaria genn. et. spp. indet., 47. Botryostrobus spp., 48. Phormostichoartus corbula
(Harting), 49. Botryostrobus auritus/auritus (Ehrenberg) group, 50. Anthocyrtidium ophirense (Ehrenberg), 51. Lamprocyclas spp., 52.
Lamprocyclas maritalis Haeckel, 53. Lamprocyclas margatensis (Campbell and Clark)
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