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Deep-Sea Floor Features Produced by Bottom Currents

in Suruga and Sagami Bays, Central Japan

Hakuyu OKADA* and Suguru OHTA**

Some characteristic features produced by bottom currents on the sea floor deeper than 1000m in

Suruga and Sagami Bays, Central Japan, are described from underwater photographs.

These fea-

tures include ripple marks, sand ridges, current lireations, crag-and-tail structures and scoured moats.
In addition, the behaviors of some benthic organisms suggest the presence and direction of currents.

Current directions determined from the bottom photos are summarized. A notable feature is the
suggestion of up-slope currents at the mouths of submarine canyons in Sagami Bay.

It is generalized from these bottom features that (1) bottom currents tend to vary rapidly in velocity
and direction; and (2) currents increase in velocity in the narrower passages, whereas they get much

weaker or almost cease to flow in relatively wider basins.
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Fig. 1. Bathymetric map of Suruga Bay and locations of the
underwater camera stations. Contours in meter.
Arrows indicate bottom-current directions. Bars without an

arrow indicate that the sense of direction of the current
was not determinable.
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Fig. 2. Bathymetric map of Sagami Bay and locations of the
underwater camera stations. Contours in meter.
Arrows indicate bottom-current directions. ( The bathymet-
ric map used here was originally prepared by Prof. Masuoki
HoRIKOSHI).
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Plates 1~ 12



Plate 1. Bottom photographs taken at Station 1 (KT-77-7) in Suruga Bay.

Fig. 1. Sand ridge with current lineations in the lower left of the photo. The dark blade with
bright tip of the compass needle points to the north.
Water depth: 2830 ; date: June 7, 1977 ; time: 16:33'50".
The vertical length of the photo spans a distance of 102.6cm on the sea floor at the right
hand corner.

Fig. 2. Current lineations, crag-and-tail structures and a ripple mark. Current flows from the
lower right to the upper left.
Water depth: 2830 m; date: June 7, 1977 ; time: 16:33'14".

The vertical length of the photo spans a distance of 60.2cm on the sea floor.
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Plate 2. Bottom photographs taken in Suruga Bay.

Fig. 1. Sinuous ripple marks. The vane of the compass is 20cm long.
Station T5 (KT-76-16) ; water depth: 1570 m ; date: September 21, 1976; time: 15:02°25”. The

vertical length of the photo spans a distance of 141.9cm on the sea floor.

Fig. 2. Sinuous ripple marks in the right of the photo. The two holothurians are Pannychia
moseleyr THEEL.
Station 4 (KT-77-7); water depth: 1400 m; date: June 9, 1977; time: 13:55'13". The vertical

length of the photo spans a distance of 118.2cm on the sea floor.
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Plate 3. Bottom photographs taken at Station SH (KT-78-18) in Suruga Bay.

Fig. 1. Scouring around the stoss-side of a rounded boulder.
Water depth: 1310 m; date: November 22, 1978; time: 08:59708".

The vertical length of the photo spans a distance of 119.8cm on the sea floor.

Fig. 2. Scoured moats around the stoss-side of rounded boulders.
The shrimp on the bottom facing upcurrent is Newmatocarcinus sp.
Water depth: 1330m ; date: November 22, 1978; time: 09:17°02".

The vertical length of the photo spans a distance of 100.8cm on the sea floor.
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Plate 4. Bottom photographs taken at Station SH (KT-78-18) in Suruga Bay.

Fig. 1. Crag-and-tail structures indicate a current flowing from the upper right to the lower
left. A fish in the left is Disommidae gen. et sp. indet.
Water depth: 1340 m; date: November 22, 1978; time: 09:27'14".

The vertical length of the photo spans a distance of 73.9cm on the sea floor.

Fig. 2. Crag-and-tail structures and current lineations. Current is from the upper right to the
lower left. The shrimp in the center is Benthesicymus altus BATE (75.5 mm long).
Water depth: 1330 m ; date: November 22, 1978; time: 09:19'44".
The vertical length of the photo spans a distance of 83.3cm on the sea floor.
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Plate 5. Bottom photographs taken in Suruga Bay.

Fig. 1. Tracked and annelid-tube-covered sea floor reveals no evidence of currents in a wider
basin (Station B7: KT-74-14).
Water depth: 1715 m; date: September 20, 1974; time: 16:51'50".

The vertical length of the photo spans a distance of 101.5cm on the sea floor.

Fig. 2. Tranquil sea floor shows no current-formed feature in the Senoumi Basin. Arms of
Ophiochiton fastigatus LYMAN are seen beneath a rounded boulder. The gastropod trailing a
sinuous track is Bathybembix (Ginebis) argenteonitens argenteonitens (LISCHKE). Numerous whip-
like arms projecting from the sediment are arms of the amphiurid ophiuroid Amphioplus
(Amphioplus) macraspis (H. L. CLARK).

Station SW (KT-78-11); water depth: 495 m; date: July 17, 1978; time: 13:01'17". The ver-

tical length of the photo spans a distance of 81.5c¢m on the sea floor.
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Plate 6. Bottom photographs taken at Station BS-15 (KH-78-5) in Sagami Bay.

Fig. 1. Somewhat eroded sinuous ripple marks. Five holothurians are Pannychia moseleyvi
THEEL. A macrourid fish (? Corvphaenoides cinereus (GILBERT)) is swimming probably against
the bottom current.

Water depth: 1710 m; date: December 6, 1978; time: 19:34'14".

The vertical length of the photo spans a distance of 203.9cm on the sea floor.

Fig. 2. Sand ridge indicating current flowing from the lower to upper right. Weak ripple
marks are also seen in the upper central part of the photo. The holothurians are Pannychia
moseleyr THEEL.

Water depth: 1690 m; date: December 6, 1978; time: 19: 53'44".

The vertical length of the photo spans a distance of 170.0 cm on average on the sea floor.
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Plate 7. Bottom photographs taken at Station BS-14 (KH-78-5) in Sagami Bay.

Fig. 1. A sea anemone (? Phelliactis magna W ASSILIEFF) attached on a boulder is bent by the
prevailing SWW current.
Water depth: 1670 m; date: December 6, 1978; time: 06: 09'14".

The vertical length of the photo spans a distance of 104.8cm on the sea floor.

Fig. 2. A macrourid fish (Coryphaenoides acrolepis (BEAN)) is swimming against a SWW cur-
rent which has formed crag-and-tail structures and current lineations.
Water depth: 1655 m; date: December 6, 1978; time: 06: 38'30".
The vertical length of the photo spans a distance of 70.0cm on the sea floor.
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Plate 8. Bottom photographs taken in Sagami Bay.

Fig. 1. Current lineations at Station BS-14 (KH-78-5).
Water depth: 1600 m; date: December 6, 1978; time: 06:46'54".

The vertical length of the photo spans a distance of 65.2cm on the sea floor.

Fig. 2. Scattered annelid tubes on the sea floor. Weak ripple marks are also present in the
center of the photo.
Station BS-6 (K'T-76-16); water depth: 1120 m; date: September 24, 1976; time: 08: 44°01".
The vertical length of the photo spans a distance of about 100 cm on the sea floor. Precise
vertical span of the photo cannot be determined owing to the malfunction of one of the
stereo pair.
The shadow of the compass pendulum cast on the sea floor by an electronic flash located

sideways presents an accessory distance cue.



Hakuyu OKADA and Suguru OHTA Plate

Fig. 2



Plate 9. Bottom photographs taken at Station BS-8 (KT-78-3) in Sagami Bay.

Fig. 1. Well-developed lobate ripple marks. The holothurians is Pawnnychia moseleyi THEEL.
Water depth: 1000 m; date: March 9, 1978; time: 17:08°21".
The vertical length of the photo spans a distance of 71.7 cm on the sea floor.

Fig. 2. Lobate ripple marks are being destroyed by the burrowing and tracking of bottom-
dwellers. The gastropod at the center of the photo is Bathybembix ( Bathybembix) acola
(WATSON).

Water depth: 1005m; date: March 9, 1978; time: 17:10'15".

The vertical length of the photo spans a distance of 62.3c¢m on the sea floor.



Hakuyu OKADA and Suguru OHTA Plate 9

Fig. 1




Plate 10. Bottom photographs taken in Sagami Bay.

Fig. 1. Sea floor covered with volcanic-ejecta. Weak ripple marks are present on the right
of the photo. Many ophiuroids are present scattered on the bottom.
Station BS-8 (KH-78-5); water depth: 387 m; date: December 7, 1978; time: 20:41°05".

The vertical length of the photo spans a distance of 73.7cm on the sea floor.

Fig. 2. No current evidence is seen in the relatively wide basin such as at Station BS-9 (KH-
78-5).
Water depth: 1500 m; date: December 6, 1978; time: 07: 1828".
The vertical length of the photo spans a distance of 87.5cm on the sea floor.
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Plate 11. Bottom photographs taken in Suruga Bay.
Fig. 1. Smoothed bottom surface swept by weak bottom current.

There is no indication of current direction on the bottom surface. Small deimatid holothuri-
an Peniagone japonica OHSHIMA orient themselves, without exception, from the left to the
right, and a fish Aldrovandia affinis (GUNTHER) faces to the opposite direction. A weak cur-
rent flowing from the left to the right must be present. The former species has been re-
vealed to show negative rheotaxis, and the latter show positive rheotaxis.
Station B7 (KT-74-14); water depth: 1715 m; date: November 20, 1974; time: 16:2050".

The vertical length of the photo spans a distance of 96.8cm on the sea floor.

Fig. 2. Sea pens (Letoptilus fimbriatus (HERCLOTS): a stout form in the center of the photo, and
Pennatula murrayi KOLLIKER: five slender forms) orient themselves perpendicular to the bot-
tom current flowing from the upper right to the lower left. They are bent downcurrent,
and are efficiently collecting the suspended food materials.

Station 01 (KT-75-15); water depth: 148 m; date: November 24, 1975; time: 16:02'24".

The vertical length of the photo spans a distance of 130.0 cm on the sea floor.
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Plate 12. Bottom photographs taken in Sagami Bay.

Fig. 1. All of the benthic shrimp Glyphocrangon hastacauda BATE faces upcurrent. The spe-
cies lying on the bottom revealed to be a sensitive indicator of a bottom current. The hol-
othurian in the upper right corner is Bathyvplotes goldenhindi MITSUKURI
Station BS-1 (KT-76-3); water depth: 525m; date: March 2, 1976; time: 09: 20'23".

The vertical length of the photo spans a distance of 121.3cm on the sea floor.

Fig. 2. Gorgonaceans with solid organization is known to orient themselves perpendicular to
dominant bottom current.
A fan-shaped gorgonacean attached to a rock (dark colored form in the center of the photo)
faces perpendicular to the dominant current flowing along the Sagami West Channel.
Station BS-7 (KT-78-3); water depth: 485 m; date: March 9, 1978; time: 11:52°06".
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