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Physical-Geographical Map of Central Atlantic. Hond ok
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Bottom Topography of Central Atlantic from Sattelite Altimetry Data X
and Topography of Adjacent Continents.
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The Structure of Sedimentary Cover of Central Atlantic.
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Commentaries

The cartographic base for this list is made from satellite altimetry data [4] and EGM96 data [12] (see List 4).

Y| Geoid surface isolines are shown by 5 meters after the data of joint NASA and DMA project [18], which is

part of EGM96. On insertion within extents of main base map in 1:77000000 scale is separately shown the geoid
suface relief. The earthquakes focal mechanisms were taken from Harvard University CMT catalog [19] including
July 2001(348 events). Visualization of slip vectors and focal mechanisms were done by the RAKE software [20]

20007 |5\

without scaling of symbols by events magnitude. On insertion with shaded relief of ETOPOS [5] within extents of
main base map in 1:77000000 scale are shown the mechanisms of stress discharge by WSM data [29].
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Commentaries

Bouguer anomalies estimation was made on basis

of satellite altimetry data [4], averaged to 5 arc minute
grid, and bathymetry data [5], combined from digital
data of GEBCO and survey results into ETOPOS5 grid,
smothed by 10 km radius window for elimination

of high frequency noise of digitized GEBCO isolines.
Topographic reduction was calculated under following
parameters:

R =166 km

Oceanic crust specific gravity - 2.75 g/cm3
Continental crust specific gravity - 2.67 g/cm3

Water density - 1.03 g/cm3

Estimation of anomalies for joint ocean and
continental EGM96 data [12] on 30 arc minutes grid
was made by model of layer. The results are shown

on insertion within extents of main base map

in scale 1:77000000.
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Bouguer Anomalies Calculated from Altymetry and Bathymetry Data on 5'x5' Grid
with Correction by the Sedimentary Cover Effect.
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Commentaries

Bouguer anomalies estimation with correction by the sedimentary
cover effect was made on basis of regular Bouguer anomaly

(see list 9) on the 5 arc minute grid. Calculation of sedimentary
cover low masses effect in comparison to igneous part of the
crust was made on the basis of B. Tucholke and E. Uchupi [25]
data on sedimentary cover thickness and data on crust age [15]
obtained by interpolation of magnetic linear anomalies. Also were
estimated layer velocities at the bottom of sedimentary cover

by Faust algorythm Vlay =46 pow( ZT,1/6 ), where Z - depth
(meters), T - age (years). Low values of velocity were cut by level
of 1500 m/s. Next step consisted of average velocity estimation
for total sedimentary unit Vav = 1500 + (Vlay - 1500)/2, under
assumption of linear law of velocity function from top to bottom
of sedimentary cover. Obtained average velocities were used for
calculation of average densities as Rsed = 0.000357Vav + 0.965.
Final reduction of regular Bouguer anomalies by sedimentary
cover effect was estimated as dG = 0.0419 (2.75 - Roc) H,

where H - sedimentary cover thickness. The reduction has
positive value. The data on sedimentary cover thickness of

more than 500 meters are shown on the insertion within

extents of main base map in scale 1:77000000.
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&AL - Isostatic Anomalies Estimated from Altimetry and Bathymetry Data
on 5'x5' grid by Airy model

30

Commentaries

Isostatic anomalies estimation was made on basis

of satellite altimetry data [4], averaged to 5 arc minute
grid, and bathymetry data [5] by Airy model after
estimation of regular Bouguer anomalies. Estimation
was made with following parameters:

T=33km

R =166 km

Oceanic crust density - 2.75 g/cm3

Continental crust density - 2.67 g/cm3

Mantle density - 3.15 g/cm3

Estimation of anomalies for joint ocean and
continental EGM96 data [12] on 30 arc minute grid
was made with R = 166 km. The results are shown
on insertion within extents of main base map

in scale 1:77000000.
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Basement Rocks of Central Atlantic from Dredge Stations.
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Alternations of Basement Rocks of Central Atlantic and Its Rare Types.

HARD NUT

Laboratoi

25004

20004

15004

10001

5001

-5004

-10001

-15004

60° 50° 40° 30° 20° 10° 0°
7 oy r '
J -'al'P eid'..-i.-o = i Dl 1 A
Tt o T _ |
.- . s 7 L . - Commentaries Aol .
’ . \ 3 2 r —
"" ¥ N v 9 e i _.." Map presents the results of dredging at 789 stations, ; i"’ ;
< ) i~ X e ¥ o e - which were managed during cruises of the following 7 .
: - ; ; = research vessels: ' g2 .
4{' ‘g i p “ | Agulhas; Akademik Boris Petrov; Akademik Kurchatov; A 5T
Ty Ll 5 P et O by i % Akademik Mstislav Keldysh; Akademik Nikolaj Strakhov; [ ot
F‘"’".urQ # Y i o i ﬁ‘ﬂ - ’ 2 Akademik Vernadsky; Antares; Argo; Atlantis-Il; Chain; —
O dl’l _ . n,ggb--ﬁuhi ﬁ Dmitry Mendeleev; Eastward; Endeavor; Maurice Ewing; -
A S L 4y Y& @ i T : Pillsbury; Professor Kurentsov; Professor Stockman; | y
3 o« . s : Pl & - ~ Robert Conrad; Shackelton; Thomas Washington; Trident; [* —T
? = S = ) Vema; Vityaz. ] §
y il o \ o = A References on primary information sources *
| e gl . fy : o - . g " " -~ are listed in Explanation Notes.
- - 1 : 4 : e i
3 ] - = .J . F & r e
it -ﬂ & =+ =) JO* "._¥ I o - " d ‘_.lf -
Q@i ‘;G ?‘ @r .'G ; # qani' % - __Q. 3 .’ I IJ‘I‘}.‘" ¥ 1 4 g i
o -#Ir'-. - e J*‘ £ - .' L, I‘r .a—: : JF‘F ] 'J j ‘T_.
Il-. F ao =3 J 5 o e d - @ ﬂ.é E . - .; r a ..: F 10°
3 3 ” oF 1 ] i
o0 | ?#‘A' - - &-l' D@' J ™ r|‘..- _II } fl' ¥ F ‘..‘ . .|f 3
& | " HQC’\IP < i / i '# i e ] f § =
] i X b f d ] F 4 I " ™ pj o
> = il | g i
= T ,. ¢ i ==L # F T
. o g < rd S ~ . F | - F—g
iﬂ | / ’ 'igh £ . = W= o r r Fr s AW 'K
" o = o 5 -l
fa,.ﬂ "7 ° e D e
A S &
. 4 I‘{ r o 3 435 ; o % ;
j . # @ o -_ = [ R = aF,
4 A s S - %
?J " J - =2 o 3 - . 4 U OO
‘ == - Q"—.J 1
o i L F I e "o 5 i =
= o
F s . ; - d g\ ey
i . " E _>§.|. ] g -
Legend ..j P . o - @ i L = -
E metamorphized basalts - ; F i ey J‘ f ‘F. A J' E _"}OS; al"'r
- 7|l e
|:| metasomatic rocks _:' J J T: FiF ] L7 o b - e P - ﬁ ¢ Q
& r:.ﬂ .-“ - F ‘Q - v -
alkaline rocks j d y ’ r - r;?‘ & - r"ﬂ@ﬂ.ﬁf '*l@ £ s J
amphibolites, : i ) o ; d ) @2 (¢
|I| amphibolized rocks [:I‘J o ] f i [ f o : ¥ ijl Y o
hydrothermal alternations i a2 * - G ] = £ 10°
@ y TR | P L | rdi ¥ éﬂiéx_ : ‘ o 5 »
) i el J i W R - [ i
._|.|f |I| sulfides 1‘: ""}' / I‘_‘ 1 o W 2 _ i F = -
L] shates /j g - > p 5 . ; &
' - J L= hyz 3= | F
v . - i & s 30 r L
P T ! o * ’ ' I
e 2/ ' -4 E ¢ C?/\ L a . A Vb
-6500 -6000 -5500 -5600 -4SOd -4000 ‘ 3500 -3000 -2000 1500 -1000 -500 6 500 1000

List 13.

| |
0 200 400 600 800
Scale 1:20000000 by Equator

1999 Mazarovich A.O.



50°

40°

Tectonic Map of Central Atlantic.

30°

20°

10°

HARD NUT

g

=28
KREPKIY ORESHEK

Oo

10°

: I
— 7 7
LS KIS 7 | R
Sosotetofetotetotetotetetel
| sy S Sans —
/ ey ceanic Crust Age from Magnetic Anomalies [15]
S SR X :
B R R L %
RS S8 RIS
3R R RRRIIIAA] 8]
(] RS SNRIRRIXKR 4 =
Q2 LRI R RHX KRR X 3 i
o R Rl /
e —
2500 sty | (10
— PRoctossasesosasedosatetosete’s | |
PSRRI Qﬁ@% I ) %
/ B WPS0055 905000509050 KUK Pﬁ
fiflataa |-
o) R SRR R \
20202000 202020 20 %0 2000 %% % % % %% 5 { °
. SR - 1Po
B [ NS Spssdsisnsd \|
) RN
| elodedeissedosedetetesetotel el
N Sl setetesetetesels
(o (e} X RORKRRKXXKY *
250 SSIERIEN
2000 E—— (B sy )
20 AR \
A Forocsosefoditodetotetotetotetol \ o ]
% A QORI LI
i SRR IERIIRIXKHAXN &
R SRR
Q50050 SRR
R RIIILLIIANL]
R IR
QORIRIMNRKAKNS
oosesosefileteteteretetese
0O AR
1 posesesofodoteteSosototete! 0 5 25 36 39 49 54 67 96 119125131138 145 163 188 213 H
o e atosatetorateret = B
QK0 RURKKKAKEK] 4
SRS
@ 00505 SRR
15001 rSosocefesesdiotetetesototete\
3500 RINRIRRIKK
] oSO sceTnsacetesatetess |
SRB oottt |
s, s
oo tiotetetetoteteds,
DSeoiotototototototelsd
R ltetetototototored “
X
SRIRKKKKKK
RARARKE]
O soseesey S
SN LIORXRK -
d o X e
-l o
! 10
o
oo o ,
1000 o o @ o - i
333 3 9 R i
0 U Soteotetetotive,
I s o S 1
K 2 R3RRRRBIIIRAIAIAINKR I 020202020 %% %0 % %%
GRRRIIIIRIIKIERRIES RRRIILLRRKY
oo 5% QKKK OO OO OO OO0,
55 00K B s e et edetetets.
<. QORIRRIAISKRKKKKIKKKEK RRIRKKKNKKN
o JR00RRRRII EIIRIIRIIRLIIS QORIRHIKS /
S SRS S0 SSAIIIRIEIL Z5IEIE =
PR EORRIIEIERIIR RIEXKERIEKNE
P SIS 3RRIRRIARIANKS oS ‘
QO KHRKAKKKKEKKK, I RKAKKKIKRKRKKKIN
5 2SI S IR K O
50 u % %0%6 %0 %020 % % %0 20 202 % te e 202 —— 00000202020 20%6 2.2 %% % % %% %% %% % % % % % %% o<
KKK S0 IIIIEIIIKER
4 3RRRIXKK 0O IRIIRIIIIIRIIIILRIN - = 5!
~ [l 0L0.0.0.02000°0. — —— 0202020, D00 0000 et tede 0 te 0 d0 20 e te e de 20 %0 N = 7 4
L \ 30K, 5 3R00RRIIIRIIIIKRII (S L
\ DeSodesote QROIIIRIILIKAE
RHRK QIIRIKAKKKAEIEKKKEN
5001 SRR RRIILLRRIRRRHIIIIHIXRAKY
M 23 KRHKKK ROIKKEIIRIKEIRS N
D 20K 3RS N A
) QOKIEKK, CRRIEIER -
KKK RIS = X o
QKKK S = E / S
\ SRKEK RKRS e /
B 00RO, oot
\ 20RO
\ 0CIOXRIOIRIAXRIK p2od AKX
e RRCXIIRIKILRR R 10s
o i/
‘ 2 45
RN
& @ RRESES
A R
PRRRRRIRY K
o RRRRRKR %4 oo
A ‘Aﬂgé%%%%%% 2
JRICIRRLIRIIE
A A ;@aﬂ“ng¢
- e 30sesateseteteseteto P,
SORIRKRKRKNS
AA A Boooooooooo
' SRR,
ZOIKNKIKAKAKEK
RO KRR
CRREHIIIIEIEK N
- araa QRRIRKKKAIER 2N
e TR QRIRKRKAKE LN
FTTTTE RIS L 2RIRRIIRIXIKN
LEEZIIGS QRRHKKRKIINN
SRR KKKKKKER
QOIS
QORIRKRKRKNKKNS
g Dosesesosatetetetosotetetesy
QI
. Poosessssssssrstststetotetete!
QORKKKKAKKKEK
R IIIIIIIIK]
-5001 BREREREELLLKIIRKX]
\
D oo o e tetetotetoteteteteteds
il \ L QORIIRIILEIS
QD Q]
25 r —— QORIRKAIKAKKKKKKK,
X ——— R
295/ oot tatatatotototorosed
/fm % 0RIIIRIILIK]
oot o et otetotetotetotetoteteods
) L oo oot e e tetetetetetotetete
LRI
iczones | B SN e o 0 T\ A 102 20 oot o et otetotetotetotetotetedsl
The Scheme of Transatlantic Zones = 000000 0 0 0 2 2 0 0 0 0000 0%
RRIRHKKKHRKRKNIRNS
oot o e totetotetotetotetotetelsl
LRI
RN
LRI
QORIRKKKKAKKKEK
IR
QRRREEKAIRRRK
------ 0S8 e0 0000030005020,
odetesesetosetetess
-1000{ e OO0 9200008,
00000000900
\ oo
RS
o
SOOI QX 1C
POSROKKRKRY 5
olodetetetotetete
RIS
Jotodetotetoteteds
R3S
Sodetetetotete el
lodeteteteted it
Qelodetotetote ot
RORIRIRIBS
Delodetotetole! ol
RIS
SRRIAINS
Nedetetetetete el
RSIIKNS
RRSIKKKIN
RRGSIKIKEK
SRR
RSRLSEERRES
o PRRKK LXK KL
-15004 K RS
47 PO
\
29%05009%,
I 77 T o7 [ 7 7o ) KRR
I Il T ALY T 4 7"y AN — T
-6500 -6000 -5500 -5000 -4500 -4000 -3500 -3000 -2500 -1000 -500 0 500 1000
" 0 200 400 600 800

Scale 1:20000000 by Equator



Legend to Tectonic Map of Central Atlantic
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OBJIACTH C KOPOl KOHTUHEHTAJIbHOT'O THUITA
CONTINENTAL CRUST

ODyHaaMeHT w1athopM T0KeMOPHUIICKOro Bo3pacra
HepaCcUJICHEHHBII
Precambrian Basement

JlokeMOpHIiCKHE 0Ca04HbIC BIIaINHBI
Precambrian Sedimentary Basins

[Taneo3olckuii MOKPOBHO-CKIIaAYaThIi MOSIC
("maBpuTaHHIBI")
Paleozoic thrust-fold Belt (“mavritanide™)

[Naneo30icKue 0CaJ0YHbIE BIIAHHBI
Paleozoic Sedimentary Basins

Me3030icKHe-KalHO30MCKHUE 0CaJOYHbIE BIIAUHEI
Mesozoic-Cenozoic Sedimentary Basins

JlenoneHTps! norpyxenni pynnamenta (6oaee 5000 m)
Depocenters of the Basement Subsidence (more 5000 m)

Tpuac (?)-ropckue cyOBYIKaHUYECKHE IOPOIBI OCHOBHOTO
cocTaBa (IIPEUMyIIECTBEHHO JAOJCPHTHI)
Triassic (?)-Jurassic subvolcanic mafic rocks (mainly dolerites)

OBJIACTH C KOPOIl OKEAHUYECKOT'O THITA
OCEANIC CRUST

Paiionbl co CIIOKOMHBIM I'PaBUMETPUYECKUM MOJTIEM
Smooth gravity field

I'nmyonnsr Depth

110 2500 M (COOTBETCTBYIOT HanboJIee IPHUIIOIHATON YacTn
CpeMHHO-ATIAaHTHYECKOT0 XpedTa)
shallower 2500 m (Uppermost part of the Mid-Atlantic Ridge)

2500-5000 m

2500-5000 m

6omnee 5000 m

deeper 5000 m

Ocago4yHbIii 4eX0J1 ¢ MOIIIHOCTHIO
Sedimentary cover with thickness

1500-6000 m
1500-6000 m

6osee 6000 m
more than 6000 m

O0J1acTH HAT0:KEHHBIX JedopManuii
Secondary tectonized zones

Ioausatue Coeppa-Jleone
Sierra-Leone Rise

Ioxusarue Ceapa
Ceara Rise

Hopustus bappakyna u Tubypox
Barracuda and Tiburon Ridges

CTpYKTypbI HPOTBIKAHHS
Piercement srtuctures

CKJIa[IKU B 0CAJI0YHOM YeXJIe
Folds in the sedimentary cover

MAI'MATHU3M  MAGMATISM

ByikaHuuyeckune nocTpoiiku

Volcanic edifices

C navajiom popmMupoBaHusi:
With start of activity in:

Pannnii men
Early Cretacous

Cpenuuii s011eH
Middle Eocenian

CpenHuil ONUTOIEH, PYIIEIbCKUH BEK
Middle Oligocenian, Rupelian

[No3auuit Mmuouex
Late Miocenian

[lo3aHuit nunonen
Late Pliocenian

3ejieHOMBICCKAsI MPOBHHIUSA
Cape-Verde Province

KoMIuIeKe BYJIKaHHYECKHX COOPYIKEHUIH
octpoBoB 3eneHoro Msica
Complex of Cape Verde Volcanic ediffices

IIpeanosnaraemas 00/1acTh HEOrCHOBOIO MarMaTu3Ma
Proposed area of Neogen magmatism

CTpaToByJIKaHBI: Stratovolcanous:

TOJIOLIEHOBOTO BO3pacTa
of Holocene Age

A

C HCTOPUYCCKUMH M3BEPKEHUSAMH (11epBast uudpa -
Jlata Hanbosiee paHHETo 3a(UKCUPOBAHHOTO
U3BEPIKEHHUs, BTOPAs - MOCIIEHETO)

with historical eruptions (first - data of the earlyest,
second - last)

IluToBbIE BYJIKAHBI: Shild volcanous:

TOJIOLIEHOBOTO BO3PacTa
of Holocene Age

o

C UCTOPUYECKUMH H3BEPIKEHUSIMU
with historical eruptions

TloaBoaHbIe ropbI Seamounts

KaMITaHCKUe
Campanian

JOIIEHOBBIE
Eocenian

OJIUTOLICHOBBIE
Oligocenian

HEHM3BECTHOTO BO3pacTa
Unknown Age

=il 4ll 4l 2

€ HCTOPHYECKUMH H3BEPIKCHUSIMU
with historical eruptions

PA3JIOMBI FAULTS

KonrunnenraibHast kopa  Continental crust

JlokemOpuiickue

\\

\\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\

Oxeannyeckasi Kopa

\\\

ITPOYME 3HAKHN

Precambrian

IIpaBsle caBuru
Right strike-slips

Kpytonanatonie
Normal

Hansuru
Thrusts

Meu-kaiino3oiickue  Cretaceous-Cenozoic

HepacuiieHeHHbIE B Ipejesax CyLIn
Unidentified on land

Hepacunenennsle B npejenax menbha

Unidentified o n shelf

Oceanic crust

TpanchopmHBIC pa3IOMBI
Transform Fracture Zones

IIpoune pa3znombl
Others Fracture Zones

DponT nedopmanun bapdamgocckoit
AKKPELHOHHON MPHU3MBI
Deformation front of Barbados
accretionary prism

MISCELLANEOUS

Ocu MarHUTHBIX aHOMAJIUiH
Axses of Magnetic Anomaleous

DNMUEHTPBI 3eMJIeTPSICEHU I
Earthquakes Epicenters

0-13 km

13-40 km

40-500 km

Ilonoxenue TOPSAYUX TOYCK

Position of Hot spots (Muller, R.D., Royer, J.-Y.,
and Lawver, L.A., 1993, Revised plate motions
relative to the hotspots from combined Atlantic
and Indian Ocean hotspot tracks, Geology,

vol. 21, pp. 275-278.)

YCJIOBHBIE OBO3HAYEHUWSA K BPE3KE Nel
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Distribution of basic petrological types of oceanic rifts tholeite basalts (TOR), seismic S-wave tomography
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lation with free air gravity anomalies at the area of Central Atlantic Ocean
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Commentaries

-500]

Cartographic base map is computed from data of seismic

S-wave tomography for the layer from 0 to 100 km [30], shaded by
data of satellite altimetry [4]. Isolines of velocity variation are drawn
by 0.5 % step. Classification of petrological types of oceanic rifts
tholeite basalts (TOR) is made on 2080 microanalysis

of glasses from GEOKHI RAS database using the methodic

of cluster analysis by K-means application [31] (see. legend).
Spreading association - TOP-2, TOP-Na.

Insertion shows the correlation between free air gravity anomaly [4],
Bouguer anomaly (see. List 9) and productivity of magamtism,
expressed through the thickness of baslatic layer,

calculated using Na8 parameter [32, 33].
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Mantle Bouguer Anomalies Calculated from Altymetry and Bathymetry Data on 5'x5' Grid
with Correction to Sedimentary Cover and Total Mantle Depth Effects.
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Commentaries
Calculation of mantle Bouguer Anomalies with correction effects of
sedimentary cover and total depth of mantle beneath the sea level 20°
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was done from normal Bouguer anomalies with sedimentary cover
effect (see List 10) on 5’x5’ minute grid. For the calculation of effect
of mass waste above Moho discontinuity its hypsometric position

was described as stacked sea bottom relief, sedimentary thickness and
assumed thickness of oceanic crust as 6000 meters. While this

it was also assumed, that water layer and sedimentary cover are already
filled to crust average specific gravity, and the space above Moho has
uniform oceanic crust density. Then the calculation of reduction was made
by formula of layer dG = 0.0419*(0.5)*H, where H - total depth value

of Moho, 0.5 g/cm3 - the density difference between crust and mantle.
The reduction has positive value. The total depth data of Moho are shown
on the insertion within the limits of main map frame in scale 1:77000000.
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Regional Component of Mantle Bouguer Anomalies, Smoothed in 65 km Window.
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Commentaries
Regional component of mantle Bouguer anomalies with correction
effects of sedimentary cover and total depth of mantle beneath the
sea level (see List 17) was calculated by spatial filtration in 65 km .
moving window. The choice of window size was approved by the 20
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presence of minimum in power spectrum of primary filed around this
value of wave length. Regional component derived as a result of low
frequency filtration reflects the variability of upper mantle density.
Conditional depth level of calculated anomalies - about 20 km and
deeper.

Insertion within the limits of main map frame in scale of 1:77000000
shows the S-wave velocity variations in 0-100 km layer from [30].

The comparison of regional mantle Bouguer component and of the
seismic tomography data provides general coincide of heated and
partially melt zones of upper mantle in gravity and seismic tomography
data.
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Local component of mantle Bouguer anomalies (residual field at wavelength
less than 65 km) was calculated as a result of subtraction from full spectrum
mantle Bouguer anomalies (see list 17) the result of low frequency filtering

]

of this field by the averaging window of 65 km diameter (regional component

list 18). Conditional depth level of calculated anomalies

less than 20 km.

the places of methane plumes, ultramafic rocks and the rocks with the presence

Insertion within the limits of main map frame in scale of 1:77000000 shows
of serpentinization after (see list 12).
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Conventional density variations in crust layer.
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Commentaries

Conventional density variations in crust layer are the results of correlation
coefficient calculation between the bottom topography and Bouguer anomalies

in area of 30 km radius for each point of 5'x5' grid.

Calculation was made using the method from [34], and includes the iteration by
density values from 1 to 6 g/cm3 while calculation of correlation for each point.
The calculation was fixed when correlation value had transition through zero value.
This values indicates density, at which the fill of absent masses into water layer
optimally compensate the effect of bottom topography.

Obtained values are proportional to density structure of the crust but are not exactly
the values of density, so they are considered as conventional values.

This method of density variation calculation mainly shows the density contribution
to Bouguer anomaly, depends less from thickness variation and has reduced
uncertainty between density and crust thickness. The algorithm is based on the
correlation between relief and gravity contrast of water/basalts layers, and in case of
the basalt irregularities filled by sediments starts to show specific artifacts.

In connection to this the area where average sedimentary thickness exceeds 200 meters
from the data [25] is shown darkened on the map. Conventional depth range for
calculated anomalies is about 10 km.

Insertion within the limits of main map frame in scale of 1:77000000 shows

the places of methane plumes, ultramafic rocks and the rocks with the presence

of serpentinization after (see list 12).
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Horizontal gradient of gravity isostatic anomalies
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Horizontal gradient of isostatic gravity anomalies (List 11), calculated
from X and Y components and final module on the base of 3 nodes
of original grid on 5'x5' step (18 km).
Insertion with the limits of main basemap shows earthquake epicenters
from [22] data in scale 1:77000000.
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Vertical Defletion Module of Gravity Force Vector
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Vertical deflection module of gravity force vector

calculated from X and Y components with following module estimation
from primary deflection grids on 2'x2' (3.7 km) from data [35].

Insertion with the limits of main basemap shows GPS time series vectors
from data [36] in scale 1:77000000.
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Anomalous magnetic field from [37] on 2'x2' grid.
Areas without values are painted yellow.
Insertion with the limits of main basemap shows phase velocity variations
of Love waves of 35 s period from [38] in scale 1:77000000.
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Magnetization
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Magnetization, calculated on 2'x2' grid from data of anomalous

magnetic field [37], stacked bottom depth [1] and sedimentary cover thickness [25]
as a distance to top of magnetized rocks by sphere expression

for 0.5 km layer and inclination angle of 45 degrees.

On the insertion within the limits of main basemap is shown lithospheric model

of magnetic field MF3 from satellite data of CHAMP [39],

calculated as analytical signal (full gradient module) of dT in scale of 1:77000000.
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Acoustic Basement and Deep Seismic Sounding Data
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Comments

Acoustic basement is calculated on 5'x5' grid from bathymetry data

GEBCO [1], smoothed to 5-min grid, and sedimentary cover thickness [25].
The data of deep seismic sounding (DSS) presented from [10,40].

Insertions shows generalized DSS data sections for numerated

profiles across equatorial segment (1) and Angolo-Brazilian geotraverse (2).
Numbers above points are the refraction velocities from M border, red numbers
below points are the depths to M border.
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Thickness of sediments between bottom and reflection horizon D (~25 Ma)
and linear magnetic anomalies
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Comments

GEBCO bathymetry [1] on 30"x30" grid, linear magnetic anomalies [21] and
sedimentary thickness between bottom and reflection horizon D (~25 Ma) [41].
Insertion within the limits of main basemap shows horizontal slice of the cube
with variation of Vp/Vs attribute at 470 km, calculated from seismic tomography
data for P and S wave from [42] in scale of 1:77000000.
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Thickness of sediments between reflection horizons D and Ac (from ~25 Ma to ~49 Ma)
and linear magnetic anomalies
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sedimentary thickness between reflection horizons D and Ac (from ~25 Ma to
~49 Ma) [41]. 1200m
Insertion within the limits of main basemap shows horizontal slice of the cube ——— 1400 m
with variation of Vp/Vs attribute at 470 km, calculated from seismic tomography — 1500Mm
data for P and S wave from [42] in scale of 1:77000000.
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Thickness of sediments between reflection horizons Ac and A* (from ~49 Ma to ~68 Ma)
and linear magnetic anomalies
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Thickness of sediments between reflection horizons A* and 3
(from ~68 Ma to ~112 Ma) and linear magnetic anomalies

60° 50° 40° 30° 20° 10° 0° 10°

25001

2000y

15004

10004

5004

-5004

-10004

-15004

-~

B M1217 704

w
S S
) T e o P
S AR 55
4 uy

&
[J
LR R AT J 2L
[~ -t - ¥
‘ﬂ -

d(Vp/Vs)
0.025
0.020
0.015
0.010
0.005
-0.000
-0.005
-0.010
-0.015
-0.020
-0.025
-0.030
-0.035
-0.040

-0.045

S :g!mmgn ts

GEBCO bathymetry [1] on 30"x30" grid, linear magnetic anomalies [21] and
sedimentary thickness between reflection horizons Ac and 3

(from ~68 Ma to ~112 Ma) [41].

Insertion within the limits of main basemap shows horizontal slice of the cube
with variation of Vp/Vs attribute at 470 km, calculated from seismic tomography
data for P and S wave from [42] in scale of 1:77000000.
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30°

Thickness of sediments between reflection horizons 3 and J
(from ~112 Ma to ~129 Ma) and linear magnetic anomalies
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GEBCO bathymetry [1] on 30"x30" grid, linear magnetic anomalies [21] and
sedimentary thickness between reflection horizons [3 and J

(from ~112 Ma to ~129 Ma) [41].

Insertion within the limits of main basemap shows horizontal slice of the cube
with variation of Vp/Vs attribute at 470 km, calculated from seismic tomography
data for P and S wave from [42] in scale of 1:77000000.
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30°

Thickness of sediments between reflection horizon J and acoustic
basement (from ~129 Ma) and linear magnetic anomalies
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Comments

GEBCO bathymetry [1] on 30"x30" grid, linear magnetic anomalies [21] and
sedimentary thickness between reflection horizon J and acoustic

basement (from ~129 Ma) [41].

Insertion within the limits of main basemap shows horizontal slice of the cube
with variation of Vp/Vs attribute at 470 km, calculated from seismic tomography
data for P and S wave from [42] in scale of 1:77000000.
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Cluster combinations of geophysical parameters with geodynamical interpretation

40° 30° 10°

00

Table. Absolute values of cluster centers and their standard deviations in multidimensional parameter space
Bouguer Heat flow, Isostasy, Love waves P-waves Seismic moment, Sediments, S-waves Relief, AMP,

anomaly, mgal mW M™% mgal tomography, % tomography, % [J km™?] x 10+13 m tomography, % m nT km™*
Cluster Center o Center o Center o Center o Center o Center o Center o  Center o Center ¢ Center o
No. 1 283 70 57 16 53 29 4.28 2.10 0.05 0.09 2.91 20.23 699 773 0.35 141 —3493 985 0.099 0.053
No. 2 323 36 67 12 -2 13 467 1.67 0.03 0.08 1.35 15.18 392 381 -1.18 093 4336 541 0.068 0.039
No. 3 367 42 52 13 41 18 4.10 2.70 0.10 0.15 0.05 0.69 788 733 047 1.20 -5190 534 0.082 0.045
No. 4 56 49 61 20 18 20 -0.35 2.58 0.04 0.19 0.86 17.18 2041 1164 1.13 1.31 -561 640 0.129 0.063
No. 5 210 73 222 36 13 18 3.67 2.11 -0.14 0.36 19.41 73.27 204 263 -3.62 1.83 —2457 1104 0.114 0.127
No. 6 363 32 50 11 -6 13 5.15 1.88 0.05 0.07 0.18 3.68 685 574 144 0.91 -5012 476 0.074 0.039
No. 7 264 39 43 19 8 14 251 1.39 0.00 0.07 6.26 27.79 153 174 -3.35 0.80 —3426 632 0.049 0.034
No. 8 152 75 74 28 3 14 129 1.98  -048 0.19 10.15 75.77 568 523 -3.90 1.51  -1643 1049 0.218 0.068
No. 9 261 66 51 14 -12 19 203 2.48 0.06 0.15 1.06 22.93 3273 1079 1.60 1.09 —3747 909 0.083 0.041
No. 10 255 56 130 24 7 16 3.73 1.85 -0.03 0.14 9.62 49.12 251 309 -2.78 110 -3226 850 0.071 0.047
No. 11 336 37 52 12 -6 12 3.77 1.82 0.03 0.06 0.04 0.44 203 287 -1.18 1.00 -4595 521 0.054 0.033
No. 12 229 89 54 21 -3 19 2.69 2.04 0.08 0.17 1.24 24.41 1780 1056 0.25 1.44 —2984 1250 0.272 0.074
No. 13 99 65 52 17 19 25 1.07 2.43 0.05 0.13 0.08 0.56 6491 1605 1.93 0.96 —-1317 990 0.167 0.092
No. 14 202 56 108 33 -2 22 289 1.42 1.09 0.25 9.96 31.59 1084 865 0.59 1.31  -2349 782 0.168 0.072

57 73 27 0.74 1.05 0.90 0.27 112 6040 18838 1.54 0.73 -542 518 0.198 0.058
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Comments
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9
GEBCO bathymetry [1] on 30"x30" grid and cluster combinations
10 of geophysical parameters, having geodynamical interpretation
1000 from [43]. Insertion contains table with mean values and
- 1 . p :
dispersion of parameters used for calculation
H 12 for each of 15 detected cluster combinations.
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