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On-land Geo-electromagnetic Research at a Subaerial Sea-floor Spreading Center of the Divergent
Plate Boundary in Afar Depression, Ethiopia
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Synopsis
In order to clarify the formation process of magnetic stripes and structure under a
sea-floor spreading center at the divergent plate boundary, we are performing an
on-land geo-electromagnetic research project in Afar Depression, Ethiopia, where we
can investigate into a subaerial sea-floor spreading center directly. We will introduce
the outline of our project and report MT survey and rock sampling performed in 2017.

F—J— K KBRS, WEEEIEK, 7 L— MEKER, HERERIFNES

Keywords: magnetic anomaly, sea-floor spreading, divergent plate boundary,
geo-electromagnetic survey

— 356 —



1. [FL®IC

TFFET T 77—/ L[ (Afar Depression) |,
X—=ET7 TV =k - TT7ET TV —F I~ UTF
L— DR L— N =ZEEESZH Y (Fig. 1)
KBV 77 ¢ > 703847 LT, HTE, WEEERILAH
LOBLEIEH OB T, FIRMEESWEE RIS L
TWbHEBZHNTWD (e.g Ebinger et al,, 2008) .
T TCHE AN, B ECHEEIEROBHEE 2D Z &
MWTELHT 77— VHHIZE T, HMERERKIFN
B & M F OPRE RIS KT B8 A S0, R
B A BERFIRATIC X0, WEVE TR PR R Hlhg o fg A
WA, HIEREMKFHEE, £ L TZoEkiEkR
EROMNTT D OOREMEASLEL, 20134FEn
BEM L TWA. 2013 « 20144F BE 1L RTHB R AR 52 K
TR ER R [F0 - B - ABRBEEE o
BT AT — L% 7 1 25 A0 (SPIRITS) O
BE2Z 0 (WRMEL = F 4T - 77 7 —/Lih
o> 7 L — MERIRIC IS T D HIER B R S [E R 4G
FAFIE) , ABFIEZ B L7-. 2016 - 20174E 13 H
AR s T EMARREE - A —T = M —
oy ZILERE FEREL c = F AT - T 77
—/VITHE, YR LRIk OB R B ERAICET S
EREIEEE) & LT, BRIk oMGHRE L Y
HE - BRI ZIT 72, 20165EEETOZN LD
HEOMEIZA)INED (2017) THRE L TWS. 2017
TR O IR 2T A B 4 - BRI SR A (WS 210
(WFFeif 4 A PNRRITHRIC L 2T 4T -
77 7=V, 7L — R ek o iR AR
LT3 HEDOHBEITHEEZED TV D, Afs Tl
Z O FE & 20174 OFRE O EIC OV THAE

T5.

1 4°N ——————
Tendaho-Goba'ad
discontinuity

I
| incipient seafloor
spreading

magmatic segments of
the Main Ethiopian Rift |

* Eruption
(2005, 2007-09)
El Research area

| Ny S

12°N

oy \Vdiﬁ—/;@f"’\/\ ‘,\
L=
'ﬁﬂ%’ ‘ﬁl}g@éﬂ\w 0
_é\z:'?\\gé/%flx 000 SN |
S X Somalla\_{:
P 1000}\:'4““9«“7
o -
T AN N
SR I, %

Fig. 1 Map showing the location of the Afar
depression, Ethiopia, and a target area of our research,
which is modified from Ebinger et al. (2010).
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Fig. 2 Relief map around Dabbahu Rift, showing the surface trace of dike intrusions and locations of
eruptions in 2005 and 2007-2009 (Hamling et al., 2009; Nooner et al., 2009; Wright et al., 2006), and our

research plans. White line: geomagnetic survey line in 2016. SU: Samara University.
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BE - KB, 15~180E TORM CMTREMKZE O
[BIY & 25 A SRR I A 4T - 72 MTHEH TI, Phoenix
Geophysics#IMTUSA, NT system design! ELOGIK
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1) . —HZ2~4H Iz B W T B F 04~ 7R OB Fig. 3. Unmanned airplane “Phoenix-LR05” planned
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HITDOANERENHIT-., Z0Eoic, SEITH SO
HOBR & 7p o7z, NLE7R /7 A i3k Th 7w Table 1. Table 1. Site locations and recording
ZETHEHMTHREZIIREVWEETES 2 00, 40 periods of MT survey in 2017.
3 B s D1 EL 28 5
2 pjﬁ E’ﬂ;ﬁ FEE a\— k (NS lj: fH_j‘ sz%'sx bﬁ D i& EL Z]) @ &) < 55 < ’ Site Latitude Longitude Period of observation Measured
MTIEBEICBWTIZRBWERETIT Aoz, £z, # Q) E) date, start - nd [UTC]
] TGAO0T | 12°03.143 | 41°15.443 | 2018/10/29, 05:26 - 13:14 | 3H2E
T XD EEE TOMTZ2 213 572038 TGA002 | 12°01.099' | 41°12.568 | 2018/10/20, 04:25 - 13:48 | 3HIE
o TGA003 | 11°59.680' | 41°11.014' | 2018/10/28, 05:32 - 1432 | 3H2E
RN o 7z, TGAOOAE | 11°58.366' | 41°09.153' | 2018/10/28, 0420 - 13:02 | 2E
[FT TN St TGA005 | 11°57.500' | 41°07.203 | 2018/10/28, 03:48 - 13:46 | 3HIE
AAFBHE, AR AT O L L C228 (10 TGA006 | 11°55862 | 41°05.825 | 2018/10/27, 04:11- 1423 | 3H2E
M), EHIRER - A A RLRESCERIMRAT T & LTS3 TGAUTE | 11°54.125 | 4ro0a31r [ 201027, DA56- T556 | 2P
& (18H1s) ZHHELL 7= (Table2) . 2013F15H D TGAO08 | 11°53256 | 41°02.678' | 2018/10/27, 05:39 - 10:54 | 3H2E
- . o TGAOOSE | 11°52.137 | 41°01.835' | 2018/10/27, 07:28 - 12:40 | 2E
WL = o e o g AR i ! 2018/10/31, 04:00 - 13:05 | 3H2E
AR E ORI O2MH (33#5) THD. TGAOIIE | 11°49.110' | 40°59.099' | 2018/10/30, 05:06 - 14:09 2E
TGAOI2E | 11°48.238 | 40°57.163 | 2018/10/31, 04:51-13:44 | 2E
TGAO13 | 11°46451 | 40°55.801 | 2018/10/31, 06:21 - 1409 | 3H2E
TGAOI4 | 11°44.403' | 40°54.961' | 2018/10/30, 06:43 - 14:26 | 3H2E

3H2E: 3 magnetic fields and 2 horizontal electric fields, 2E: 2 horizontal electric fields
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Table 2. Locality of sampling sites and rock samples
collected in the 2017 fieldwork.

Samples for paleomagnetic/rock-magnetic analysis

Site Latitude (°N) Longitude (°E)  number
ET17-01 11.868150 41.031581 3
ET17-02 11.868153 41.031603 3
ET17-03 11.868231 41.031625 3
ET17-04 11.868239 41.031686 3
ET17-05 11.868197 41.031739 3
ET17-06 11.868308 41.031753 3
ET17-07 11.869511 41.031525 3
ET17-08 11.869128 41.031761 2
ET17-09 11.995044 41.185811 3
ET17-10 11.991453 41.181550 3
ET17-11 11.991347 41.181542 3
ET17-12 11.834547 41.090147 3
ET17-13 12.052583 41258111 3
ET17-14 11.987556 41.303222 3
ET17-16 11.742528 40.914639 3
ET17-17 11.839167 41.022806 3
ET17-18 11.836667 41.018472 3
ET17-19 11.782972 40.935389 3

Samples for petrological analysis
blick Latitude (°N) Longitude (°E)
17AF001 11.808633 40.991356
17AF002 11.868167 41.03159%4
17AF003 11.868161 41.031611
17AF004 11.868247 41031628
17AF005 11.868222 41.031692
17AF006 11.868192 41031747
17AF007 11.868289 41.031767
17AF008 11.869500 41.031533
17AF009 11.869150 41.031750
17AF010 11.995019 41.185822
17AF011 11.991322 41.181544
17AF012 11991494 41.181444
17AF013 11.828097 41.093317
17AF014 11.828092 41.093300
17AF015 12.052536 41258103
17AF016 11.987472 41.303206
17AF020 11.742561 40.914667
17AF021 11.839214 41.022747
17AF022 11.836592 41.018533
17AF023 11.836703 41.018458
17AF024 11.782833 40.935316
17AF025 11.782714 40.935094
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