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GEOMORPHOLOGY AND BOTTOM SEDI MENTS OF
THE PI LGS AREA.

E. Tri nonis, M Rudcnko

The Pilos area is situated in the Central Me-
diterranean on the flank of the Ellin deep sea trough
in south-west of the Navarino Bay, Pel oponnesus
peninsula (Fig.l).

The Central Mediterranean is rather conplicate in
respect of it geological structure. The part of Al pine
folded zone separated by faults to many |ifted and
| onered blocks with deep sea troughs between its was
collapsed in Pliocene-Quaternary period (about 5
mn.y.ago). This region is tectonically active during
many mllions years. According to seismc results
(Mal ovi t sky, 1978) and deep sea drilling data (Initia
Reports...,1973,1978) the sedinentary stratum in the
lonic sea consists of three main parts: Quaternary-
Pl i ocene sedinents, evaporites and pre-evaporite
deposits. The thickness of sedinent stratumreduces and
some parts perhaps come out conpletely towards
Pel oponnesus peni nsula. So sone material changes of the
sedinmentary stratumare possible in the Pilos area.

Geonor phol ogi cal and geol ogical investigations in
the Pilos area was nmade during 29-th cruise of r/v
" Akadem k Mstislav Kel dysh" (Novenber, 1992).

Bottom relief. The ELAC echo-sounder and navi -
gation system GPS aboard r/v "Akadem k Mstislav -
Kel dysh" enabled us to obtain relyable data. The
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boundaries of the Pilos area .included a strip or
Sapi endza |Island slope to depth of 3000 m and a vaster
area to depth of 4500 m Relief record has nmade up a
little over 200 mles totally. Reconnaissance survey
was perfornmed within a mle interval, while in the
areas of nore detailed investigation sounding tracks
were perforned every 0,5 mle. The data obtained
enabled us to conpile a bathynmetric map (scale 1:100
000) (Fig.2), in which a nunber of structural elenents
are singled out; they are - slope-scrap, extended
cutting, stepped surface and a snmall depression in the
sout h-western part of the Pilos area.

Though the slope surface is rather honogeneous,
the lengthwi se ridges 60-100 m high appear in sone
pl aces (Fig.3). Apparently, they are widely spread but
not registered distinctly enough on the echo-tape. In
some cases this is connected wth presence of
sedinments, in others - with the low altitude. But the
character of the recording, however, testifies to the
presence of the ridges. The calculations of angles of
gr adi ent show, t hat agai nst the background of
honogeneous field data for this parameter (10-15° up to
20°) the individual values of angles of gradient exceed
30° in sonme places (Fig.4). Zero values on the map
should be related to the nethods of processing, i.e. to
making a denser matrix base. This does not, however,
affect the basic field of the angles. Mre detailed
research should consider the angles for individual
surfaces encl osed between the bendi ng points.
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The central part of the Pilos area is occupied by
the valley, limted in the north-west and south-east
Wi th isobaths of 3400-3700 m on the slope and at the
base respectively. The bottom width increaces from 1,5
to 4 mles. The valley's length within limting isobath
does not exceed 4 mles. Both profiles of prelimnary
survey and additional tacks reveal weakly rolling
surface of the valley bottom area. This fact was also
proved by the photographs of the bottom In the south-
west the valley develops into a terraced area 1,5 mles
wi de, represented by three steps stretching from north-
west to south-east along the entire investigated area
wi dth. Apparently, they originated from the fault and
represent a result of structural reconstruction, as the
strike of subsequent elenents is subjected to the
position of the Ellin trough system

A three-radial depression is the last anobng
structural elenents of the Pilos area. Its general
outline is contoured with isobath of 4100 m and its
bottom - with isobath of 4350 m At the bottom I|evel,
along north-west and south-east axis it is about 4
mles long, while along a smaller axis it is 2 mles
| ong. The norphology of its floor does not differ mnuch
fromthat of the valley that is why the rolling surface
Is contoured with isobath of 4350 m i.e. individual
relief forms are 40-80 m hi gher.

Summari zing the processed data we provide a three
- dinensional picture of the Pilos area relief, in
which its individual elenents are represented nore
vividly (Fig.5).
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Bottom sedi nents. Sanpling or the bottom sedinents
was carried out by grab "Ccean-50" and gravity corer

(diameter 72 mm. In total, geological investigations
was made at 9 stations (Table I), which was |ocated on
the conparatively small plateau wthin isobaths of

3700 m and 3800 m (Fig.6). Prelimnary processing of
the bottom sedinents on the board included visua
descri ption, sel ection of sanples for di fferent
anal ytical treatnments in the shore |aboratories and
determ nation of density and noisture of the sedinents
(Table 2). The nvisture of sedinents (W was cal cul ated

using formula Wem/ mIOO% where m - mass of water in
bottom sedi nents and m - mass of natural sedinents.
Bottom surface in the investigated area is covered
by the light Dbrownish-grey calcareous nud which
gradually turn into light brown clay wthin sone cm
Nat ure of the upper layer is not changing practically,
density is equal to 1,47-1,49 g/cn?, noisture - 49,9-
51,4% (Table 2). Thickness of the surface layer is
varying from 7 up to 18 cm (Fig. 6). Individual snall
bl ack | ava pieces are found sonetines on the top of the
sedi ment |ayer (station AMK-2831). As wusual the thin
pteropod-foram -niferal layer is wunderlying at the
bottom of <clay. Nearly such pteropod I|ayers were
described in a nunber cores from Mediterranean where
its age determined by 'C dating was approxinmately
equal to 3 thousands years (Shinkus,1981). Below dark
greeni sh-grey lamnated nuds wth mcrolayers and
| enses of silt are deposited. The nuds are underlying
by bluish-grey to light grey clay wth distinctive
spots and thin silty lamnas in the |ower part of
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this layer- Presunmably the Interval recovered is not older than
Hol ocene (10 th.y.) but it need confirm by analytical
determinati on of absolute age.

Lower cyclic alternation of clays and silts partially
turbidites are deposited (Fig.6). Mre detail 1ithol ogical
characteristic of bottomsedinents is given in table I.

So the character of bottom sedinments indicates that
this region had relatively uniform environnent during nodern
and Late Hol ocene sedinmentation. Prelimnary visual
description of bottom sedinments makes it possible to suppose
that the rate of accumulation was |ow and the investigated
area was transit zone of sedinentary matter nostly. The
bottom surface is smooth with a rare and small (sone cm
knobs (Fig. 7). There are not soft recent sedinments on the
nore steep slopes and the deposits which was net there are
slightly lithified and indurated (Fig.8).
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Tabl e |

PRELI M NARY LI THOLOG CAL DATA OF THE
BOTTOM SEDI MENTS I N THE PI LOS AREA

Hori zone
From top

O the sea
Bottom cm

Types of sendinments

2

Station AWK-2804, grab
(36°36.8' N, 21°33.8 E, depth 3737m)

0-8 Li ght brown cal careous nud with adm xture
of pteropod' s detritus
8-13 Li ght brown cl ay
Station AMK-2804, gravity corer
(36°37.3'" N, 21°33.3 E, depth 3709m
0-16 Li ght brown cal careous nud and clay in
| oner part. Consists thin silt layers of
pt eropods and foram nifera detritus
16- 68 Dar k greeni sh-grey nud, cyclic |am nated
(turbidites)
68- 90 Light grey clay with thin silty |layers and
| enses
90- 165 Cyclic alternation clay and silt |ayers
Station AWK-2810, gravity corer
(36°38.0'N, 21°34.7'E, depth 3740m
0-10 Li ght brown cal careous nud
10- 98 Dar k greenish-grey nud, cyclic |am nated,

enriched in organic matter
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Tabl e | (conti nued)

2

Consi sts two pteropods |ayers (49-50 cm
and 96-96,8 cn) wth sharp boundaries

98- 132 Bl ui sh-grey, light grey clay

132-134 | Light grey silt (foramniferal |ayer)
134-134,6 |Light blue clay
134,6-140 |Dark greenish-grey clay

Station AWK-2812, gravity corer
(36°35.7'N, 21°32.3'E, depth 3850m)

0-8 Li ght brown cal careous nud

8-10 Pt eropods | ayer with sharp boundaries

10-40 Dark greenish-grey |am nated nud

40- 62 Li ght grey clay

62-107 G eyish-brown to |ight brown clay with
smal | spots, lenses and thin |layers of
silt (foramniferal detritus)

107- 115 Thin | am nated clay, brown, green, |ight
grey and grey with thin silty lamna in
| ower part

115-128 | Li ght greenish clay

128-168 | Dark grey mud with rare thin
foramniferal |am na
Station AWK-2817, gravity corer

(36°37.0'"N, 21°31.7"E, depth 3759m)
0-10 Li ght brown cal careous nud
10- 12 Li ght brown cl ay
12-13 Li ght grey cal careous (foram niferal)

silt
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Tabl e | (conti nued)

| 2

Station AWK-2824, gravity corer
(36°36.1'N, 21°34.5"E, depth 3735m

0-7 Li ght brown cal careous nud
7-9 Pt er opods | ayer
9-14 Sl unp bl ock of Iight bluish-grey clay
with foramniferal-pteropods silty
cl ay near boundaries
14-18,5 Li ght brown to |ight brownish-grey clay,
thin | am nat ed
18, 5- 99 Dar k greeni sh-grey nud, | am nated
99-110 Li ght bl uish-grey clay
110- 137 Li ght browni sh-grey clay with | enses
and thin lamna of silt
Station AMK-2827, gravity corer
(36°36.5' N, 21°33.2'E, depth 3765m
0- 18 Li ght brown cal careous nud transitional to
clay
18- 34 Dar k greeni sh-grey | am nated nud
34-60 Li ght bl uish-grey to light grey clay
60-61 Li ght grey pteropod-foramniferal silty
sand
61-101 Cyclic alternation brownish-grey to |ight
brown clay and foramniferal silt or silty
sand
Station AMK-2831, grab
(36°37.0'N, 21°33.9"E, depth 3738m
0-11 Li ght brown cal careous nud transitional

to clay
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Table | (continued)

| 2

11-12 Li ght browni sh-grey foram niferal -
pt er opod | ayer
Station AWK-2837, gravity corer

(36°36.2' N, 21°34.3'E, depth 3744m

0-11 Li ght brown cal careous nud transi -
tional to clay

11-15 Li ght grey pteropod-foram niferal
silty sand

15-21 Thin | am nat ed and banded nany-
col oured cl ay

21-78 Dar k greeni sh-grey | am nated nud

78-85 Li ght bl ui sh-grey cl ay

85- 100 Li ght grey clay

100-115 | Li ght yell ow sh-grey clay
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Tabl e 2

DENSI TY AND MO STURE OF BOTTOM SEDI MENTS

(Location of stations and types of

IN THE PI LOS AREA

sedinents is given in table I)

Station Sanpling Horizone fromtop of Density, Mdisture
gear the sea bottom cm g/ cn? %
AMK- 2804 G ab 0-4 1.48 50. 2
AMK- 2804 G ab 10- 13 1. 63 39.4
AMK-2804 Gr.corer 45- 48 1.54 48. 1
AMK-2804 Gr.corer 160- 163 1.68 35.3
AMK- 2810 G . corer 16-19 1.40 52.9
AMK-2810 Gr.corer 105- 108 1.62 38.2
AMK- 2812 G .corer 20- 23 1.44 50 4
AMK-2812 Gr.corer 97-100 1.58 41.6
AMK- 2812 G .corer 150- 153 1.31 59.6
AMK- 2817 G ab 0-4 1.47 51.4
AMK- 2824 G . corer 25-28 1.49 47. 2
AMK- 2824 G . corer 105- 108 1.68 36. 2
AMK-2824 Gr.corer 130- 133 1.81 27.1
AMK- 2827 G .corer 5-8 1.65 37.6
AMK-2827 Gr.corer 22-25 1.48 49.9
AMK- 2827 G .corer 40- 43 1. 66 37.5
AMK-2827 Gr.corer 97-100 1.62 38.2
AMK- 2831 G ab 0-4 1.49 49.9
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LI ST OF FI GURES

Fig.1l Location of the Pilos area

Fig.2 Bathynetric map of the Pilos area.
Scal e 1:100,000. Track of the ship is shown by
dot I|ines

Fig.3 Profiles of the Sapiendza sl ope

Fig.4 Distribution of the angles in the Pilos
area

Fig.5 3D histogramof the Pilos area

Fig.6 Bottomsedinents in the Pilos area
1 - Light brown nud transitional to clay;
2 - Dark greenish-grey nud;
3 - Light grey, bluish-grey clay;
4 - Light brown clay;
5 - Many-col oured | am nat ed cl ay;
6 - Dark grey (black) nud

Fig.7 Recent nmuds in the Pilos area
(position 36°35.1'N, 21°35.4'E, depth 3604m
Phot o by V. Kol chugi n

Fig.8 Bottom sedi nents on the slope of the Pilos
area (position 36°39.3" N, 21°30. 3" E, depth
3265m) Photo by V. Kol chugin
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7

Fig.1l Location of the Pilos area
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Fig.2 Bathynetric map of Pilos area
Track of ship is shown by dot |ines
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Fig.3 Profiles of the Sapiendza sl ope
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Fig.4 Distribution of the angles in the Pilos area
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Fig.5 3D histogramof the Pilos area
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Bottom sedinents in the Pilos area

1 - Light brown nud transitional to clay;
- Dark greenish-grey nud;

- Light grey, bluish-grey clay;

Li ght brown cl ay;

- Many-col oured | am nat ed cl ay;

- Dark grey (black) nud

DO WN
1
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Fig.7 Recent nmuds in the Pilos area
(position 36°35.1'N, 21°35.4'E, depth 3604m
Phot o by V. Kol chugi n
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Fig.8 Bottom sedi nents on the slope of the Pilos
area (position 36°39.3' N, 21°30. 3" E, depth
3265m Phot o by V. Kol chugin



