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Abstract: Sedimentation patterns in the Peru-Chile Trench off Southern Chile are dominated by an The role of the central axial channel for sedimentation processes within I
interplay of channelled and free downslope and downtrench sediment transport. A more than 650 km the trench is reconstructed by combined interpretation of SIMRAD

long, winding axial channel is cut 200 m into the trench sediments. This structure serves as pathway for bathymetric data and PARASOUND- sediment echosounder data

the northward flow of turbidity currents within the trench. The high sediment input from the continent is gathered on leg 4-5 of cruise 161 of the German Research Vessel

injected into the trench via five major and some minor submarine canyons some of which end in SONNE.

submarine fans with feeding channels connected to the axial channel.

- 74 73 Geological Setting

The Nazca Plate subducts beneath the South America Plate with a direction of 56° and a velocity of
~66 mm/y. As the afpproachingl_plate is bent down into the subduction zone, it forms a bulge which is
the seaward limit of the Chile Trench.

The trench is slightly inclined to the North due to the subduction of the Chile Rise. This inclination of

BinBio Canyon
WA :
R/}’ \ﬂﬁ Rip BioBj

Water Depth [m]
4150

= & * the trench floor causes northward sediment transport within the trench. The outer bulge and the
radient of the seafloor within the trench form the boundaries of the channels development, as it is
o orced to remain within this frame.
R P . -
bo\f’ Distribution of turbidites
S . . . . . . . . . . . . e
N turbidites and pelagic sedimentation can be easily distinguished by their distinct echo pattern. The
- ) . limit between the both is controlled by height above the trench floor: hills bear a cover of pelagic Fig 3: drapes of pelagic sediments produce a pattern of parallel,
sediments, depressions are filled with turbidites.The transition occurs 350 m above the lowermost continuous and distinct reflectors. This pattern represents oceanic
) ;I)_omt_ of the trench (the axial channel), 300 m above the depth of the trench. sedimentation, undisturbed by turbidites (green in Fig. 1)
N urbidites cross the trench and axial ‘channel and spread out on the elevated Nazca-Plate as far as
A 70 km and as high as 300 m from the trench floor
- Rio Imperi 14,_ —— 3600 g
SO ) | Depth profile across the Chile trench at 38°S S
- o/ 1 70 km | . .
n S ?\_/\/&K ; o Fig 2: Depth 7
= ‘@\b 7 Tolten Cany+on + £ ks profile across E b e e St D ST
IS // i Rio Toltep | E 490 71 Nazca seaward limit of |0Vé<?r Slotpﬁi g g
' £ | turbidites at 4370 m : sedaiment-tille 5 | RS . |
((l g 4200 plate aXI?nggnnel trench, axial = Pl s | | Wi ‘
! ; . ; g 2 m channel and " N e 1 | RO N iy i | |
= S oo |l A outer bulge. ol s el gl
i Wku\ _ Valdivi : N‘\—A\,\\F’M e
' Rio Callecalle] -~ -4600 —
AN A4 - ittt Fig 4: drapes of pelagic sediments produce a pattern of parallel,
-40° A h:ﬂ -40° 4800 : . : : | . | . continuous and distinct reflectors. This pattern represents oceanic
: : : - - - - imentati ist turbidit in Fig. 1
Fig 1: Course éf the axial channél*and distribution &f o2 i Latitude [decimal alegrezgi']8 74 sedimentation, undisturbed by turbidites (green in Fig. 1)
sediments within the trench, position of figures
2 . Y a L. .
g Fias. 5 a-c Biobio Fan —ey : : The BioBio Canyon forms a conical
i 9 DS AR FRaT o aal The BioBio Fan fan south of the canyon exit. Feeder
g R channels and sediment banks are
8- Increase in signal penetration Hyperbolae. Indicative of | i f reCOgnizable. Th|S fan deViateS the
ng < - - regular microtopography 4 St 74° 48" 74° 36' 74° 24' 74° 12" 74° Q0" course Of the Channel pUShIng It
87 ‘ gl & T T further seawards.
E%f | ! | \ .
Sg  Channelaxis ik v g Northward of the canyon exit
) ] | = (downstream), the well defined axial
g | y = channel turns into a very wide and
e e e B R o e Sk deep structure. Here, deposits show
| 4 - a particular reflection pattern
characterized by densely spaced
o 96 42 ““hyperbolae. This is indicative of
X - small-scale topography like mega
: %6° 48 “oripples. Undulating microtopography
_E ; | Y 3 may be due to sediment transport
g i temetes Al LI B | S «oWithin sediment-laden bottom water.
8, | o
%io? Ch|anne| aXIS 3‘ ‘| b HE i i | i ‘ - .37° 00' e yhi 14 Ji : BIOFan :I .
5 T ‘ T | s s The terraces which form the
i s J N seaward limit of the channel are
T p  § 0§ &  Brveniiaigeng 8O RToRb g o o gy ¢ ¢ 8 & % & 8§ & soproduced by faulting as the Nazca
%—4‘—‘—‘* — — — — * e — H_ : — ! —‘ : H — — H —— e — —— “— T — T —— 37° 12" Plate iS bent into the SUdUCtion
-74° 48' -74° 36' -74° 24! -74° 12 -74° 00' ZO n e .
: . o o
Figs. 6 a-c Between CalleCalle and Tolten The channel has defined walls, a flat bottom, a depth Between 37°S & 38°S
| of 100-150 m relative to the respective sides and 3-4 _ _
o e B km width. The main channel meanders within this In this sector no major fan enters the trench. The
g . —_— 75° i 4000 bed, eroding the channel wall on the one side and Seaﬂ_oor within the trench and seaward of it is
2 —— forming bank deposits on the other. The erosion is relatively flat and the channel meanders freely
1‘;-% Axial channel \. wi?ﬁ”der'”fhglga”?e:},w seen by the truncation of reflectors which crop out at within the trench fill. OblOUSly there are several
iz outer abyssal plain YW i s - 200 the seaward channel wall. Bathymetric data shows phases of channel development as we can
. A bt st Tl gullies and failure structures. distiguish a channel within the channel which
i e _ _ forms bank deposits and produces undercutting
: | _ 8 440 The echo character of the sediments to both sides of of the alternative channel walls as it meanders
Ly T the channel is dominated by flat-lying continuous, within its bed. This is probably due to phases of
g SR s 4«00 Closely spaced parallel acoustic laminae, probably more and less active transport within the channel
i el the basal layers of turbidites that spread into the with periodic “flood events” scouring the bed and
- oa Lo TE - - | abyssal plain. less active phases with a winding central channel.
ES S ! .. e 4800 .
£ ,-ffib_;fipf!epéf éffgctu,f?%;/.’ e e The area seaward of the channel seems to receive There is no general distinction between
%E Py ‘%&;*JM&M ’k“{‘ % widespread turbidite sedimentation, probably the sedimentation patterns on either side of the
8§ . ' — so00  more distal parts of the turbidites channeled by the channel, so this this kind of sedimentation is not
o g e o O L 0 75.4° 75.2° 75 74.8° CalleCalle. As the channel itself makes a very young blocked by it. Either turbites shoot across the
Y8 4] o 2] 8 g || 8 ) T I [EIRH 2002 Dec 12 11:06:00| David Voelker . . . . . . g .
o e impression it must though be active in passing a part channel or they are deposited by overspill from
T T . T T T e T e of the sediment on to the North transport within the channel.
Calle Calle Fan
-75° 24' -75°12' -75° 00' -74° 48

2
2
=

Q
[0)
(@]
P
o
=
%

The trench is limited seawards by a 200 m high wall which guides the course of the channel and is
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The sediments in the trench form elongate subparallel sediment ridges of 300 m height, alternating ke
with troughs that connect the continental rise with the central axial channel. This bathymetry PR / Canyon exit B
represents the sediment fan of the CalleCalle Canyon. The fan forces the turbidity flow by its '
geometry to bifurcate and form the two separate channels. The elongate subparallel ridges are A1/ . 3800
consequently seen as their bank deposits. _ _ o
The southernmost bank forms a steep curved 500 m high escarpment, rimmed by a network of 894D
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Figs 7 a-b
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