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GEOMORPHOLOGY AND BOTTOM SEDI MENTS OF 
THE PI LOS AREA.  

 
 

E. Tr i moni s,  M. Rudcnko 
 

The Pi l os  ar ea i s  si t uat ed i n t he Cent r al  Me-
di t er r anean on t he f l ank of  t he El l i n deep sea t r ough 
i n sout h- west  of  t he Navar i no Bay,  Pel oponnesus 
peni nsul a ( Fi g. I ) .  

The Cent r al  Medi t er r anean i s  r at her  compl i cat e i n 
r espect  of  i t  geol ogi cal  s t r uct ur e.  The par t  of  Al pi ne 
f ol ded zone separ at ed by f aul t s  t o many l i f t ed and 
l ower ed bl ocks wi t h deep sea t r oughs bet ween i t s was 
col l apsed i n Pl i ocene- Quat er nar y per i od ( about  5 
ml n. y. ago) .  Thi s  r egi on i s  t ect oni cal l y  act i ve dur i ng 
many mi l l i ons year s.  Accor di ng t o sei smi c r esul t s 
( Mal ovi t sky,  1978)  and deep sea dr i l l i ng dat a ( I ni t i al  
Repor t s. . . , 1973, 1978)  t he sedi ment ar y st r at um i n t he 
I oni c sea consi st s of  t hr ee mai n par t s:  Quat er nar y-
Pl i ocene sedi ment s ,  evapor i t es  and pr e- evapor i t e 
deposi t s.  The t hi ckness of  sedi ment  st r at um r educes and 
some par t s  per haps come out  compl et el y t owar ds 
Pel oponnesus peni nsul a.  So some mat er i al  changes of  t he 
sedi ment ar y st r at um ar e possi bl e i n t he Pi l os ar ea.  

Geomor phol ogi cal  and geol ogi cal  i nvest i gat i ons i n 
t he Pi l os ar ea was made dur i ng 29- t h cr ui se of  r / v 
" Akademi k Mst i s l av Kel dysh"  ( November , 1992) .  

Bot t om r el i ef .  The ELAC echo- sounder  and navi -
gat i on syst em GPS aboar d r / v  " Akademi k Mst i s l av -
Kel dysh"  enabl ed us t o obt ai n r el yabl e dat a.  The 
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boundar i es of  t he Pi l os ar ea . i nc l uded a s t r i p or  
Sapi endza I sl and s l ope t o dept h of  3000 m and a vast er  
ar ea t o dept h of  4500 m.  Rel i ef  r ecor d has made up a 
l i t t l e over  200 mi l es t ot al l y .  Reconnai ssance sur vey 
was per f or med wi t hi n a mi l e i nt er val ,  whi l e i n t he 
ar eas of  mor e det ai l ed i nvest i gat i on soundi ng t r acks 
wer e per f or med ever y 0, 5 mi l e.  The dat a obt ai ned 
enabl ed us t o compi l e a bat hymet r i c map ( scal e 1: 100 
000)  ( Fi g. 2) ,  i n whi ch a number  of  st r uct ur al  el ement s 
ar e s i ngl ed out ;  t hey ar e -  s l ope- scr ap,  ext ended 
cut t i ng,  st epped sur f ace and a smal l  depr essi on i n t he 
sout h- west er n par t  of  t he Pi l os ar ea.  

Though t he s l ope sur f ace i s  r at her  homogeneous,  
t he l engt hwi se r i dges 60- 100 m hi gh appear  i n some 
pl aces ( Fi g. 3) .  Appar ent l y,  t hey ar e wi del y spr ead but  
not  r egi st er ed di st i nct l y  enough on t he echo- t ape.  I n 
some cases t hi s  i s  connect ed wi t h pr esence of  
sedi ment s,  i n ot her s -  wi t h t he l ow al t i t ude.  But  t he 
char act er  of  t he r ecor di ng,  however ,  t es t i f i es t o t he 
pr esence of  t he r i dges.  The cal cul at i ons of  angl es of  
gr adi ent  show,  t hat  agai nst  t he backgr ound of  
homogeneous f i el d dat a f or  t hi s par amet er  ( 10- 15°  up t o 
20° )  t he i ndi vi dual  val ues of  angl es of  gr adi ent  exceed 
30°  i n some pl aces ( Fi g. 4) .  Zer o val ues on t he map 
shoul d be r el at ed t o t he met hods of  pr ocessi ng,  i . e.  t o 
maki ng a denser  mat r i x  base.  Thi s does not ,  however ,  
af f ect  t he basi c f i el d of  t he angl es.  Mor e det ai l ed 
r esear ch shoul d consi der  t he angl es f or  i ndi v i dual  
sur f aces encl osed bet ween t he bendi ng poi nt s.  
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The cent r al  par t  of  t he Pi l os ar ea i s  occupi ed by 
t he val l ey ,  l i mi t ed i n t he nor t h- west  and sout h- east  
wi t h i sobat hs of  3400- 3700 m,  on t he sl ope and at  t he 
base r espect i vel y .  The bot t om wi dt h i ncr eaces f r om 1, 5 
t o 4 mi l es.  The val l ey ' s l engt h wi t hi n l i mi t i ng i sobat h 
does not  exceed 4 mi l es.  Bot h pr of i l es of  pr el i mi nar y 
sur vey and addi t i onal  t acks r eveal  weakl y r ol l i ng 
sur f ace of  t he val l ey bot t om ar ea.  Thi s f act  was al so 
pr oved by t he phot ogr aphs of  t he bot t om.  I n t he sout h-
west  t he val l ey devel ops i nt o a t er r aced ar ea 1, 5 mi l es 
wi de,  r epr esent ed by t hr ee st eps s t r et chi ng f r om nor t h-
west  t o sout h- east  al ong t he ent i r e i nvest i gat ed ar ea 
wi dt h.  Appar ent l y ,  t hey or i gi nat ed f r om t he f aul t  and 
r epr esent  a r esul t  of  s t r uct ur al  r econst r uct i on,  as t he 
st r i ke of  subsequent  el ement s i s  subj ect ed t o t he 
posi t i on of  t he El l i n t r ough syst em.  

A t hr ee- r adi al  depr essi on i s  t he l ast  among 
st r uct ur al  el ement s of  t he Pi l os ar ea.  I t s  gener al  
out l i ne i s  cont our ed wi t h i sobat h of  4100 m and i t s  
bot t om -  wi t h i sobat h of  4350 m.  At  t he bot t om l evel ,  
al ong nor t h- west  and sout h- east  axi s i t  i s  about  4 
mi l es l ong,  whi l e al ong a smal l er  axi s i t  i s  2 mi l es 
l ong.  The mor phol ogy of  i t s  f l oor  does not  di f f er  much 
f r om t hat  of  t he val l ey t hat  i s why t he r ol l i ng sur f ace 
i s  cont our ed wi t h i sobat h of  4350 m,  i . e.  i ndi v i dual  
r el i ef  f or ms ar e 40- 80 m hi gher .  

Summar i z i ng t he pr ocessed dat a we pr ovi de a t hr ee 
-  di mensi onal  pi ct ur e of  t he Pi l os ar ea r el i ef ,  i n 
whi ch i t s  i ndi v i dual  el ement s ar e r epr esent ed mor e 
v i v i dl y ( Fi g. 5) .  
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Bot t om sedi ment s.  Sampl i ng or  t he bot t om sedi ment s 
was car r i ed out  by gr ab " Ocean- 50"  and gr av i t y  cor er  
( di amet er  72 mm) .  I n t ot al ,  geol ogi cal  i nvest i gat i ons 
was made at  9 st at i ons ( Tabl e I ) ,  whi ch was l ocat ed on 
t he compar at i vel y smal l  pl at eau wi t hi n i sobat hs of   
3700 m and 3800 m ( Fi g. 6) .  Pr el i mi nar y pr ocessi ng of  
t he bot t om sedi ment s on t he boar d i ncl uded v i sual  
descr i pt i on,  sel ect i on of  sampl es f or  di f f er ent  
anal yt i cal  t r eat ment s i n t he shor e l abor at or i es and 
det er mi nat i on of  densi t y  and moi st ur e of  t he sedi ment s 
( Tabl e 2) .  The moi st ur e of  sedi ment s ( W)  was cal cul at ed 
usi ng f or mul a W=mI / m� I OO%,  wher e mI  -  mass of  wat er  i n 
bot t om sedi ment s and m -  mass of  nat ur al  sedi ment s.  

Bot t om sur f ace i n t he i nvest i gat ed ar ea i s  cover ed 
by t he l i ght  br owni sh- gr ey cal car eous mud whi ch 
gr adual l y t ur n i nt o l i ght  br own cl ay wi t hi n some cm.  
Nat ur e of  t he upper  l ayer  i s  not  changi ng pr act i cal l y,  
densi t y  i s  equal  t o 1, 47- 1, 49 g/ cm3,  moi st ur e -  49, 9-
51, 4% ( Tabl e 2) .  Thi ckness of  t he sur f ace l ayer  i s 
var y i ng f r om 7 up t o 18 cm ( Fi g.  6) .  I ndi vi dual  smal l  
bl ack l ava pi eces ar e f ound somet i mes on t he t op of  t he 
sedi ment  l ayer  ( s t at i on AMK- 2831) .  As usual  t he t hi n 
pt er opod- f or ami - ni f er al  l ayer  i s  under l y i ng at  t he 
bot t om of  c l ay.  Near l y  such pt er opod l ayer s wer e 
descr i bed i n a number  cor es f r om Medi t er r anean wher e 
i t s  age det er mi ned by  14C dat i ng was appr oxi mat el y 
equal  t o 3 t housands year s ( Shi mkus, I 98I ) .  Bel ow dar k 
gr eeni sh- gr ey l ami nat ed muds wi t h mi cr ol ayer s and 
l enses of  s i l t  ar e depos i t ed.  The muds ar e under l y i ng 
by bl ui sh- gr ey t o l i ght  gr ey c l ay wi t h di st i nct i ve 
spot s and t hi n s i l t y  l ami nas i n t he l ower  par t  of  
 



325 

t hi s l ayer -  Pr esumabl y t he I nt er val  r ecover ed i s  not  ol der  t han 
Hol ocene ( 10 t h. y. )  but  i t  need conf i r m by anal yt i cal  
det er mi nat i on of  absol ut e age.  

Lower  cycl i c al t er nat i on of  c l ays and s i l t s par t i al l y 
t ur bi di t es ar e deposi t ed ( Fi g. 6) .  Mor e det ai l  l i t hol ogi cal  
char act er i st i c  of  bot t om sedi ment s i s gi ven i n t abl e I .  

So t he char act er  of  bot t om sedi ment s i ndi cat es t hat  
t hi s r egi on had r el at i vel y uni f or m envi r onment  dur i ng moder n 
and Lat e Hol ocene sedi ment at i on.  Pr el i mi nar y vi sual  
descr i pt i on of  bot t om sedi ment s makes i t  possi bl e t o suppose 
t hat  t he r at e of  accumul at i on was l ow and t he i nvest i gat ed 
ar ea was t r ansi t  zone of  sedi ment ar y mat t er  most l y.  The 
bot t om sur f ace i s smoot h wi t h a r ar e and smal l  ( some cm)  
knobs ( Fi g.  7) .  Ther e ar e not  sof t  r ecent  sedi ment s on t he 
mor e st eep sl opes and t he deposi t s  whi ch was met  t her e ar e 
sl i ght l y l i t hi f i ed and i ndur at ed ( Fi g. 8) .  
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Tabl e I  
 

PRELI MI NARY LI THOLOGI CAL DATA OF THE 
BOTTOM SEDI MENTS I N THE PI LOS AREA 

Hor i zone 
Fr om t op 
Of  t he sea 
Bot t om,  cm 

Types of  sendi ment s 

I  2 
St at i on AMK- 2804,  gr ab  

( 36° 36. 8' N,  2I ° 33. 8' E,  dept h 3737m)  
0- 8 Li ght  br own cal car eous mud wi t h admi xt ur e 

of  pt er opod' s det r i t us  
8- 13 Li ght  br own cl ay  

St at i on AMK- 2804,  gr avi t y cor er  
( 36° 37. 3' N,  2I ° 33. 3' E,  dept h 3709m)  

0- 16 Li ght  br own cal car eous mud and cl ay i n 
l ower  par t .  Consi st s t hi n s i l t  l ayer s of  
pt er opods and f or ami ni f er a det r i t us  

16- 68 Dar k gr eeni sh- gr ey mud,  cycl i c  l ami nat ed 
( t ur bi di t es)  

68- 90 Li ght  gr ey c l ay wi t h t hi n s i l t y  l ayer s and 
l enses  

90- 165 Cycl i c  al t er nat i on c l ay and si l t  l ayer s  
St at i on AMK- 2810,  gr avi t y cor er  

( 36° 38. 0 l N,  2I ° 34. 7' E,  dept h 3740m)  
0- 10 Li ght  br own cal car eous mud 

10- 98 Dar k gr eeni sh- gr ey mud,  cyc l i c  l ami nat ed,  
enr i ched i n or gani c mat t er  
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Tabl e I  ( cont i nued)  
 

I  2 
 Consi st s t wo pt er opods l ayer s ( 49- 50 cm 

and 96- 96, 8 cm)  wi t h shar p boundar i es  
98- 132 Bl ui sh- gr ey,  l i ght  gr ey c l ay  

132- 134 Li ght  gr ey s i l t  ( f or ami ni f er al  l ayer )  
134- 134, 6 Li ght  bl ue c l ay  
134, 6- 140 Dar k gr eeni sh- gr ey cl ay  

St at i on AMK- 2812,  gr avi t y cor er  
( 36° 35. 7' N,  2I ° 32. 3' E,  dept h 3850m)  

0- 8 Li ght  br own cal car eous mud 
8- 10 Pt er opods l ayer  wi t h shar p boundar i es  

10- 40 Dar k gr eeni sh- gr ey l ami nat ed mud 
40- 62 Li ght  gr ey c l ay  

62- 107 Gr eyi sh- br own t o l i ght  br own cl ay wi t h 
smal l  spot s,  l enses and t hi n l ayer s of  
s i l t  ( f or ami ni f er al  det r i t us)  

107- 115 Thi n l ami nat ed c l ay,  br own,  gr een,  l i ght  
gr ey and gr ey wi t h t hi n s i l t y  l ami na i n 
l ower  par t  

115- 128 Li ght  gr eeni sh c l ay  
128- 168 Dar k gr ey mud wi t h r ar e t hi n 

f or ami ni f er al  l ami na 
St at i on AMK- 2817,  gr avi t y cor er  

( 36° 37. 0' N,  2I ° 31. 7' E,  dept h 3759m)  
0- 10 Li ght  br own cal car eous mud 

10- 12 Li ght  br own cl ay  
12- 13 Li ght  gr ey cal car eous ( f or ami ni f er al )  

s i l t  
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Tabl e I  ( cont i nued)  
 

I  2 
St at i on AMK- 2824,  gr avi t y cor er  

( 36° 36. 1' N,  2I ° 34. 5' E,  dept h 3735m)  
0- 7 Li ght  br own cal car eous mud 
7- 9 Pt er opods l ayer  

9- 14 Sl ump bl ock of  l i ght  bl ui sh- gr ey c l ay  
wi t h f or ami ni f er al - pt er opods si l t y  
cl ay near  boundar i es  

14- 18, 5 Li ght  br own t o l i ght  br owni sh- gr ey c l ay,  
t hi n l ami nat ed 

18, 5- 99 Dar k gr eeni sh- gr ey mud,  l ami nat ed 
99- 110 Li ght  bl ui sh- gr ey c l ay  

110- 137 Li ght  br owni sh- gr ey cl ay wi t h l enses  
and t hi n l ami na of  s i l t  
St at i on AMK- 2827,  gr avi t y cor er  

( 36° 36. 5' N,  2I ° 33. 2' E,  dept h 3765m)  
0- 18 Li ght  br own cal car eous mud t r ansi t i onal  t o 

c l ay  
18- 34 Dar k gr eeni sh- gr ey l ami nat ed mud  
34- 60 Li ght  bl ui sh- gr ey t o l i ght  gr ey c l ay  
60- 61 Li ght  gr ey pt er opod- f or ami ni f er al  s i l t y  

sand 
61- 101 Cycl i c al t er nat i on br owni sh- gr ey t o l i ght  

br own c l ay and f or ami ni f er al  s i l t  or  s i l t y  
sand 

St at i on AMK- 2831,  gr ab 
( 36° 37. 0' N,  2I ° 33. 9' E,  dept h 3738m)  

0- 11 Li ght  br own cal car eous mud t r ansi t i onal  
t o c l ay  
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Tabl e I  ( cont i nued)  
 

I  2 
11- 12 Li ght  br owni sh- gr ey f or ami ni f er al -

pt er opod l ayer  
St at i on AMK- 2837,  gr avi t y cor er  

( 36° 36. 2' N,  2I ° 34. 3' E,  dept h 3744m)  
0- 11 Li ght  br own cal car eous mud t r ansi -

t i onal  t o c l ay  
11- 15 Li ght  gr ey pt er opod- f or ami ni f er al  

s i l t y sand 
15- 21 Thi n l ami nat ed and banded many-

col our ed cl ay  
21- 78 Dar k gr eeni sh- gr ey l ami nat ed mud  
78- 85 Li ght  bl ui sh- gr ey cl ay  

85- 100 Li ght  gr ey c l ay  
100- 115 Li ght  yel l owi sh- gr ey c l ay  
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Tabl e 2 
 

DENSI TY AND MOI STURE OF BOTTOM SEDI MENTS 
I N THE PI LOS AREA 

( Locat i on of  st at i ons and t ypes of  
sedi ment s i s gi ven i n t abl e I )  

 

St at i on 
 

Sampl i ng 
gear  

Hor i zone f r om t op of  
t he sea bot t om,  cm 

Densi t y,  
g/ cm3 

Moi st ur e 
% 

AMK- 2804 Gr ab 0- 4 1. 48 50. 2 

AMK- 2804 Gr ab 10- 13 1. 63 39. 4 

AMK- 2804 Gr . cor er  45- 48 1. 54 48. 1 

AMK- 2804 Gr . cor er  160- 163 1. 68 35. 3 

AMK- 281O Gr . cor er  16- 19 1. 40 52. 9 

AMK- 281O Gr . cor er  105- 108 1. 62 38. 2 

AMK- 2812 Gr . cor er  20- 23 1. 44 50. 4 

AMK- 2812 Gr . cor er  97- 100 1. 58 41. 6 

AMK- 2812 Gr . cor er  150- 153 1. 31 59. 6 

AMK- 2817 Gr ab 0- 4 1. 47 51. 4 

AMK- 2824 Gr . cor er  25- 28 1. 49 47. 2 

AMK- 2824 Gr . cor er  105- 108 1. 68 36. 2 

AMK- 2824 Gr . cor er  130- 133 1. 81 27. 1 

AMK- 2827 Gr . cor er  5- 8 1. 65 37. 6 

AMK- 2827 Gr . cor er  22- 25 1. 48 49. 9 

AMK- 2827 Gr . cor er  40- 43 1. 66 37. 5 

AMK- 2827 Gr . cor er  97- 100 1. 62 38. 2 

AMK- 2831 Gr ab 0- 4 1. 49 49. 9 
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LI ST OF FI GURES 
 

Fi g. 1 Locat i on of  t he Pi l os ar ea 
Fi g. 2 Bat hymet r i c map of  t he Pi l os ar ea.   

Scal e 1: 100, 000.  Tr ack of  t he shi p i s shown by 
dot  l i nes  

Fi g. 3 Pr of i l es of  t he Sapi endza sl ope  
Fi g. 4 Di st r i but i on of  t he angl es i n t he Pi l os 

ar ea  
Fi g. 5 3D hi st ogr am of  t he Pi l os ar ea  
Fi g. 6 Bot t om sedi ment s i n t he Pi l os ar ea 

1 -  Li ght  br own mud t r ansi t i onal  t o c l ay;  
2 -  Dar k gr eeni sh- gr ey mud;   
3 -  Li ght  gr ey,  bl ui sh- gr ey c l ay;   
4 -  Li ght  br own cl ay;   
5 -  Many- col our ed l ami nat ed c l ay;   
6 -  Dar k gr ey ( bl ack)  mud  

Fi g. 7 Recent  muds i n t he Pi l os ar ea 
( posi t i on 36° 35. 1' N,  2I ° 35. 4' E, dept h 3604m)  
Phot o by V. Kol chugi n 

Fi g. 8 Bot t om sedi ment s on t he s l ope of  t he Pi l os 
ar ea ( posi t i on 36° 39. 3' N, 21° 30. 3' E,  dept h 
3265m)  Phot o by V. Kol chugi n 
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Fi g. 1 Locat i on of  t he Pi l os ar ea 
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Fi g. 2 Bat hymet r i c map of  Pi l os ar ea 
      Tr ack of  shi p i s shown by dot  l i nes 
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Fi g. 3 Pr of i l es of  t he Sapi endza sl ope 
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Fi g. 4 Di st r i but i on of  t he angl es i n t he Pi l os ar ea 
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Fi g. 5 3D hi st ogr am of  t he Pi l os ar ea 
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Bot t om sedi ment s i n t he Pi l os ar ea 
1 -  Li ght  br own mud t r ansi t i onal  t o c l ay;  
2 -  Dar k gr eeni sh- gr ey mud;   
3 -  Li ght  gr ey,  bl ui sh- gr ey c l ay;   
4 -  Li ght  br own cl ay;   
5 -  Many- col our ed l ami nat ed c l ay;   
6 -  Dar k gr ey ( bl ack)  mud 
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Fi g. 7  Recent  muds i n t he Pi l os ar ea 

( posi t i on 36° 35. 1' N,  2I ° 35. 4' E, dept h 3604m)  
Phot o by V. Kol chugi n 
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Fi g. 8 Bot t om sedi ment s on t he s l ope of  t he Pi l os 

ar ea ( posi t i on 36° 39. 3' N, 21° 30. 3' E,  dept h 
3265m)  Phot o by V. Kol chugi n 


