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XM TIE. T2 Dofan L EH A RESICHE D,

Awash, Awash Arba JEiJIZ IR < M 2 Ak LA LTV 5,
FEAHE D C 15m DLk,

Awash Arba (L-KF40) .

ALk & ORR - ARJE I IV T LD Dofan LREFHA NERITE D,

xTEE

AR

GSE (1978) Tix. A& Nn (Nazret Group) . Qwi2: Young ignimbrites of
Fentale |2, GSE (2010) TiX. Qfig: Fentale-Alay Dege ignimbrite (25} bt X
N5,

Williams fth, (2004) TiL, 7 ¢ v+ a ¥ ;7 v 74X 168,000 £-+38,000
2N

3-76



IFAET7ZET7I Y allldi
WRKBERERABE IO b 74 FIL - Lik— b GHBERE S UKEMBER)

WIATBUE NERR G DR

VAR
st s A, 77— 5 HLM R O AR

M
4

3.4.14: Awash River(L-KF41)

d. BIURFERH
d.1 &8 : Qal

JEHH - HRIHD K N2,
Awash )1 51204
1-5m

®H 3
o a2t

35 Hh ik 1l th B & - % LE

Nazret-Mt.Boseti

N

ERREER 1t

Kone-Mt.Fentale, Mojo-Arerti-Debre Birhan 33 X OY Awash-Asebe Teferi
ORI 2, FEHIFHA 2 52 L 7= Beseka W1JE30 D& ¥ % Z L E st kb U 7= FR Hhlsk
é%@@ﬁ%%%351ur¢

UL Eo#VE & B g A

35.21”7, F7-1/25 T OHE l(% T XA &) KON 1/30 5 D E
TR 5,
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#® 351 FEMEFIBRFLER

- Hoi e
R Nazret-Mt Boseti Kone-Mt Fentale Mojo-Arerti-Debre Birhan Awash-Asebe Teferi Lake Besaka (1:100,000) AEREEEORRMET R
- R N R PG baiki ]
i e s -
R RE AL LR WA (Qa) (Qal)
= HERU K—A
R | mmemsror—s AL F— & REEBER
1R (Qr2)
[ = m
et ok st st e o g SR LR SRt LR H W
SERT I LR A M SERHT I LA A @ (@b2)
Fentale = =
Fentale Fentale Fentale Fentale e Fentale 1 9 =754 b
Y= TIAN =TI 4= TN 4T =TI 7= (;é) 7k (Qi3) 108.000:38000y (QWWDSE 2019
4 LUk b B
S — Fentale 2k |11 %8 Fentale X 1L &%
(Qf) (Qf)
Boseti-Kone
Boseti % T 1 Kone [ T 7 Boseti [ T 1 ! BTRA
(Qp2)
§ Kone Asebot Py Iio;i/ £ Kone 1 9=>754
® AT =vTF4 b A VR IR - Q) (Qi2)
it 2 gt #
o 7 I 22 g 7 i 22 57 I g Dofan Lt 2 ”(d;f;’a’g Em‘(“?‘;ﬁaﬂ Zikwala olivine basalt : 061£0.03Ma (Morton etal, 1979)
"
W P i v L
Sobebor ¢ L1 52 LR Sobebor /& |11 Jii Sobebor X 1 &M
(Qs) (Qs)
Zikwala 7 1A b Zlkwala(lc;t)771 1 0.85+0.05Ma, 0.92+0.04Ma, 1.28+0.15Ma (Morton et al. 1979)
p rm
@ Chefe Donsa K i HE 4 Chefe Donsa K FiHERES)  [Awash Arba i 4 L HERS 5 5 Choie Don(s;p):)ﬁiﬁﬁaﬁ Chefe Donsa pyroclastic deposits : 1.71+0.04 Ma(Morrton et al.1979), 2.24+0.3 Ma(IGGI-Pisa)
#
= s =)
I LA S
(Qr1)
. . . Dino f - =
P E"f;;} P P 5"];? o P S'Tg:/, ‘o S T=T A 2o 49;&1/)774 B Dino ignimbrite: 1.5my (Mobidelli et al, 1975), 1.51 Ma (Kazmun, et al. 1978)
_ _ _ (Qi1)
G Py Tulu Rie basalt: 2.7+0.1 Ma(INGEIS-Buenos Aires),
Bofa LA Bofa Lt Tulu Rie £ 24516 Bofa LA Nura Hra X228 Bofa KR &K 1.44+0.03 Ma(Chemnet et al., 1998)
(T0) (Tb3) Bofa : 121 Ma (Kazumin, et al, 1978), 6.1-4.4 Ma(Morton et al, 1979)
Chilalo Chilalo HEZ R &%
ML 2R (T1)
2 E#NazretX W WM
" e i Tia
& | Nazret/ it Nazret/}< fif Hi (Ti3) Nwp : 35£0.1 Ma, 3.240.1 Ma (IGGI-Pisa), 4.740.7 Ma, 5.4£0.2 Ma (INGEIS-Buenos Aires), 3.32+0.06
W Y om— Ma, 3.1140.06 Ma (Morton et al., 1979)
g b Adele 0 RIS TENazret RN
(Ti2)
3 -y Birenti-Hada s
nl Chefeko i £0H I%Ee,rluffda Bokan it i 48 Gara Gumbi it A H1 TR St AL
® NS n (Tr2)
. . AncharZ B &8 Anchar : 12.4 Ma (Kazumin et.al., 1978)
e d b i - al,
Tarmaber-M LREH Anchar LR (Tb2) Mt. Megezeze: 13Ma, (Zanettin et al,, 1974), 10.4Ma, (Chernet et al., 1998)
Debre Birhan Debre Bithan 1 9 =734 b
" 47=vF A b (Ti1)
=
3 - m
Huse Ridge A 1E Huse Ridge Fifl &%
(Tr1)
JR—— KesemZ H A JR——— AlajiZ B EE 24-23Ma (Chernet et al., 1998), 14.4 Ma (Kuntz et al., 1975), 28-15 Ma (Morbidelli et al., 1975), 21.06+15
AR esem i AT (Tb1) Ma, 1494+1.5 Ma, 17.4+1.0 Ma (Kazumin, et al., 1978)
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3.6 BEXXE LD E EFX L

AT MR I 1 HEA 72 LU T OEEE SCEIZ W T, FRE OB & & A5G0
B & Ot EIT o TR A2 F 3.6.11T07 7,

SCHR 52tk
Kazmin & Berhe (1978) Nazret HiJ;
Alidge Groundwater Resources Assessment Project (2009) Alidge. Awash Hfilik
Oromia Water Works Design & Supervision Enterprise (2013) Beseka Hiii
GSE (1985) Dire Dawa
GSE (2010) Debre Birhan H11i
GSE (2010) Akaki-Beseka il
F. Mazzarini ftf. (1999) Debre Zeyt Hiii
JICA (2012) U 7 kX L—H 9 sk
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WILITBUR NEIRR T D1

EFEMER A =t

% 3.6.1: BBEEXEEDEREF L

ERES - Kazmin et al.(1978), GSE (1978) AGRAP (2009) OWWDSE (2013) GSE (1985) GSE (2010) GSE (2010) F. Mazzarini, et al.(1999) JICA (2012) i
Bt " Nazret area Alidge-Awash area Beseka area Dire-Dawa area Debre Birhan area Akaki-Beseka area Debre Zeyt area Rift Valley lake zone :
Qed, Elluvial deposit
e Qsd, Slope deposits Qtr, Travertine e 'Z""Tfrm:‘hemm’ Qus, Allwium Allavium Cover Al Allvium
(Qal) Qaf, Alluvial fan ' gg‘ ot . Q. Unclassified fiuvial deposits
Quf, Gravel outwash '
=l T R Qura, Alkaliand paralkal thyolites, trachytes, domes and flows of Boset Weldoyi and
'y R ) Hada mountains (Wanji group)
1R Qr2) Qupu, Unwelded hyolitic pumice and unwelded tuffs (Wanji group)
g Qub, Basaltic lava flows
il 2 e Holocene basalt Qwbh, Recent and subrecent . "
3, Re It aphy basalt
) Qub3, Recent aphyric basalt (Wanji group) Qb2, Aa lava Scoria cone hasaltic flows and caves Que, Scoria cones and fall out b, Butajira recent basalt
deposits
. . 2 L
Fentake £ /=754 Quiz, Young ignimbrites of Fantale (Wanji group) 00, Ellvildeposit Fantale Fantale Qfig, Fentale-Alay dege G, Gonde 5"°':3z green welded 500833000y (OWWDSE 2029
i Nn, Ash flow tuffs, pantelleritic ignimbrites and unwelded tuffs (Nazret grou N i it ignimbrit igni B -
Q) P ig (Nazzet group) ignimbrite ignimbrie ignimbrite b, Kuiusa ighy wekled
Qwt, Trachytic flows and domes associated with Fantale, Tinish Fantale and Kone
Fentale J< 11 (Wanjigroup)
Qup, Pitchstone flows and domes (Wani group) diverse Fantale vokcanics Qft, Fentale trachyte
(&) Qupo, Pantelleritic volcanics of Fantale hyolites, trachytes, tuffs and agglomerates
| Wanji group)
W T Qwpu, Unwelded rhyolitic pumice and unwelded tuffs (Wanji group)
BosethKone T4 Nn, Ash flowtuffs, pantelleitc ignimbrites and unwelded tuffs (Nazret group) Y. Langano poorly welded
(Qp2) Qub3, Recent aphyric basalt (Wanji group) pumiceous pyroclastics
&
5
® Nn, Ash flow tuffs, pantelleritic ignimbrites and unwelded tuffs (Nazret group) N2ab, Afar stratoid basalt upper N1_2n, Stratoid silicics Qdb, Dofan basalt G, Gonde Slmﬁz green welded
Quib, Pleistocene-subrecent basalts (Wanji group) : .
2l (Qb1) Qwbz, Porphyritic feldspar basalts of Tulu Moye (Wanji group) Qb1, Basic lava flow and caves Pleistocene Basalt Qdb, Dofan basalt ba, Ogolche pleistocene basalt |Zikwala olivine basalt : 0.61+0.03Ma (Morton et.al. 1979)
=
® Bishoftu Volcanic unit
Qui, Basaltc hyaloclastites (Wanji group)
Q) Que, Bedded explosion tuffs (Wanji group) Tuff Cone Qup, Phreatomagmatic deposits
Zikwala k7 54 b
Q) Qtz, Zikwala trachytes Zikwala Volcanic unit 0.85:0.05Ma, 0.92+0.04Ma, 1.28+0.15Ma (Morton et al 1979)
ﬁ Chefe Donsa sk i HE Fif 4 %1 Qupu, Unwelded rhyolitic pumice and unwelded tuffs (Wanji group) older ignimbrite of the Fantale Nep, Chefe donsa pyroclastic W, Ketar river acidic volcanic  [Chefe Donsa pyroclastic deposits : 1.71£0.04 Ma(Morrton et al, 1979), 224203
b y o Nn, Ash flow tuffs, pantelleitc ignimbrites and unwelded tuffs (Nazret group) N2ab, Afar stratoid basalt upper b N1._2n, Stratoid silicics P e Chefe Donsa unit ’ P! P = 1978), 2,244
(Qr1) Qub3, Recent aphyric basalt (Wanji group) area deposits sedimentary rocks Ma(IGGI-Pisa)
T f A A N, Ash flow tuffs, pantelleritic ignimbrites and unwelded tuffs (Nazret group)
Q) Qup, Pitchstone flows and domes (Wanji group) th, Gademotta rhyolite
Dino A /=>774 k Qwi, Dino ignimbrites (Wanji group) G, Gonde strongly green welded | .
@ N Ash flow tuff. pantelente tymnbrites and unwelded tffs (Nearet roup) Nig, Dino ignimbrite Dino Tuff A Dino ignimbrite: 1.5my (Mobidell et al., 1975), 151 Ma (Kazmun, et al, 1978)
Bofa Lt N1 2b, Stratoid basalts of Af: [Tulu Rie basalt: 27401 Ma(INGEIS-Buenos Aires),
ofa ;b“a g N2Qb, Bofa basalts Niab, Afar stratoid basalt lower Bofa basalt 2l I“ old basalts of Afar| Tulu Rie Basalts unit N2b, Basalt 1442003 Ma(Chemet et al,, 1998)
(Tb3) (lower part) Bofa: 1.21 Ma (Kazumin, et al., 1978), 6.1-4.4 Ma(Morton et al, 1979)
P~
Chilalo m(‘fl‘_“)’ R N2c, Chilalo and Badda trachytes and trachybasalts
i NazretkFiHEREH) iR fE NN, Ash flow tuffs, pantelleritic ignimbrites and unwelded tuffs (Nazret group) Nwp, Welded Jastic flow:
E-3 (Ti3) QI, Lacustrine sediments ) Iwp, Welded pyroclastic s »
N1, Afar sratoid basaltlower | 067 BRMbe ofthe Fantale ht, Rhyolitic tuff NWp :35:0.1 Ma, 32401 47407 Ma, 5,402
1 ! . i Aires), 3.32:0.06 Ma, 3.110.06 Ma(Morton et al., 1979)
NazretFHER D T 0 N, Ash flow tuffs, pantellertc gnimbrites and unwelded tuffs (Nazret group) area N1 2ab, Stratoid basalts of Afar Npp, Welded to partially welded Nes, Riolte ies). @ a(Morton et l, 1975)
Ti2) Q. Lacustrine sediments lower part roclastic flows
T Gower par) i Nazret unit
» IN2r, Older alkaline and paralkaline rhyolite domes and flows
. s lite domes, flows and
m e Qut, Trachytic flows and domes associated with Fantale, Tinish Fantale and Kone rhyolite domes, flows an N1 2gg, Peralkaline rhyoliic Nrd, Riyoliic and trachytic lava
® ) (Wanji group) Nry, Rhyolitic volcanic centres pumice and machytc domes and flows omes N1_2n, Rhyolitic volcanics
Qura, Alkali and paralkali rhyolites, trachytes, domes and flows of Boset Weldoyiand N2r
Hada mountains (Wanji group)
Anchar % it £ 18 E3tm, Tarmaber megezez |Anchar : 12.4 Ma (Kazumin et.al., 1978)
Lk .
1) N1n, Anchar basalts Nin, Anchor basalt Nin, Anchar basalts Tt, Tarmaber-Megezeze basalt formation Nos, Sharenga tyolte L0 . Zanettn st al, 1674), 10.0Ma, (Chemet et al, 1996)
Ega, Guraghe-Anchor basalts
Debre Birhan { 7/ =7 5 1 b Tdig, Sela dengay-Debre birhan- Nou, Upper basalt
@l (Ti1) Gorgo ignimbrite 9u. Uppe!
"
3 Huse Ridge 7t £ 8 . .
use u(gTeri;# B N1, Arba Guracha silicics Nir, Arba guracha silicics N1r, Arba guracha silicics Ngu, Upper basalt
AlajiZ i B & Kesem Lt 1 ; Ngb, Beyana tuff, 24-23Ma (Chemet et al,, 1998), 14.4 Ma (Kuntz et al., 1975), 28-15 Ma (Morbidelli et
) N1a, Ali basalts PNal, Alajae formation P3N1a, Alji basalts Tkb, Kesem basalt E2aa, Aba-Alaje basalts Ngm, Midde besal o1 1975 21,0615 Ma. 1464415 Ma. 174410 s (Kazurin ot a1 1978)
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3.7

3.7.1

3.7.2

Ho B A - X ILEED
CHEER

FHrF 47 U 7 b (Main Ethiopia Rift : MER) 1%, 58\M#EET 7 b =7 R |2 Kl &
NTEY ., ZHUTEY KILEHY) ZHEFET A 2 CTh 5, TR Gilkix. >l
PEOREER (fLifp L 77 18) L —o2DKEEMORHER CR7 7V Y 7 ) 265b8
To. Z00 U 7 MEGEERPEMEICHEE LS 5 #BEAICAE L T\ 5 (EIGS, 1987) ,

—WRIZ, TFAET VT FOEBGRERICIE T ODIRENEZ BN TE R, HDOESE
F=FAET U 7 MIUTHMR R REIC L > TR I LB X (Mohr 1983; Ebinger
etal, 1993) . Z®H Tt Chorowicz etal. (1994) (XU 7 MEE(RIZ otz’ijﬂﬂ@’fu
oy fRfi LT b, — M omrsEE 1L, BURICK T2 Y 7 Ml o 72 ERT IR
SOTFEE IR L T2 (Boccaletti et al., 1999) .

Boccaletti et al. (1999) X, MER OREESICBET 2 2 E TOMEMRELUTDOL S I
FLHOTWD, MERIZIED) U 7 MRUFBIZ I 54 2 AEH-FE T > 5 ALAL H-FE g 78 75 1] O
FLv R %TTUT):—F i) B S ALAL - T T O kL R AR TAEATEE.
Wb id % Woniji BrERE (WFB, Mohr, 1960) @, K& < ~ODWiERDIFAENRED bl b,

EHE

Wonji Krfg#¥ (Wonji Fault Belt : WFB) 135 IUAL O K LA EAE DTEENZ > TR S 41
7= OT, EREITIRICOEI SN TS (Gibson and Tazieff, 1970) . Ziuix, Z OHETHN
BELLY 7 MEROIIOFLTH 722 LR LTCW5 (Kazmin and Barhe, 1978)

MER éﬁi@*ﬁ%é@fﬂ%iﬁ/%wwi\ U7 M Z o B O LTIy DI R
LTW%, U7 bNEBIZHAT 5 WFB (ZIZIFALALHR-FEREE o b Lo RERL, £
AT LB AV l\é”ﬁ?ﬁib BN 7 MEFHRHMIK L TRIDICESI STV D,
ZOEINE, VT MR AT OB OFEEL RTIETH L EEZOND

(Boccaletti et al., 1999) . Z/ 6 OWfEREEIC L D587 AL M&K 3.7.URT, Kazmin
and Barhe (1978) (IA Gl U 7 FNERIZ /343 % WFB (2D T, UTODJ: D IZRL
WL TWD IRICALE T 2 & 7 A 2 NIEK 10km T, Ziway {0 HUE 2R > T Gedemsa
ANT T ETIEDRD, %< OWE LB NEIILE 2 0.5~1km 125347 L“Cb\Z)o ks
A M, Tulu Moye % Huls & 9% KBS 72 LE Ok & Gedemsa % .0 & - 2 EEE
KIZEIZ X > THRIBAHT B0 5, Gedemsa BT 7 OALNCIZZ DB 7 A v FOEER T
5T, 10kmIEEHA~THERDOE T AL F~EBITTD, Z0O® 7 A2 MMIdE~K
20m ZETY, Boseti & Kone 0 DD KB R k1l & KB 72 Llis O B kI &
> THRHEST T BLD, Kone V7 7 OAENCIE, Fentale KL KV hfE 5 E72hlot& 7 A

(BT %,
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3.8

3.8.1

|FANTALE

/ GEDEMSA
\
|

' f/TULLU MOYE
% :
/ E

Hil:EIGS and ELC  (1987)

0 5 10 15 20 25km

B 3.7.1: ABMIFAETIIFRIZADNSDKILEEEED EITE S
KILGEE)
772 )l HiiiE T O XKL O FEE

Ty v )itk GRART G ) 121, oAb B - PE O MER 2306 L
U7 b O EANE I o LA R DME D EE KD 2,000~3,000m O EfERS, £ 72
AEVEAN L BT 2> & FERT M H U 7o SR HEUE B VKR HERE ) 3 ME D Al (B
#) 2,000~3,000m) MBJEB-TWD (X 3.81%H) . U7 FNIZIE, Horthn o pi s
B 20T THERE L 72 KWt 0 2 ia B s 23 LR B P2 B 2 JR < B L TV 5 28,
OB T, T S SEF S T TR S B R ILe VT 7 KILE
/e ERWHRANCH LW 2R L T D, 2D 08 Lk L S SBIUICE
ik S A7z WFB O IERTEIZ L » GEFICYI B TR Y, ALl-fgvh, Abdbvh-mm # 5 1m
IO DE m 2D 20m FEEE D FE 72O WE FE 2 b D HEEL O g HE 2 NP I fERd 32 2
EMTE D, U7 Ml o EZ 22 WG E Tk, I K DB EA TV D,

U7 NS T B, BT D SE B I HERE U 72 BT LD ZRUE - A
HiX, BHNZOIToL LEEBIIR (77 RESE) THHH, — kOO RRIRE S
(WRRA RAYE) OFBEET @& bBIESND, £o, TREEEICHEST 5%
<OXKILEENY 7 hERE TG QLR —mEE) ISEiericofm LT s, KIufiE
Frid, B 200~500m DA =2 Y 7 ENKFET, KENWHOTIIER 1L.5km #8254 7
U7 HFEEL TV D,

SRMIEAN TR SN TWD AT Z1E, WIS BRPIEFRIIOER Sz LBES
ATk Y (EIGSand ELC, 1987) . U 7 MAWIZH D Gademsa 7 /L7 7 (EAK) 8km) |
Kone 1/V 7 Z (EAKI 5km) . Fentale WL 7 T (EASK 4km) AMEIFEARIC A TU
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Do

F72.U 7 FNEORE AL E LTS Fentale 4 (L (2007m) | Boseti & [Li (2447m) |
Zikuwala *k 111 (2989m) 72 E23 5, WL B IEET PR S N RECEE D R T
A NEOEEBETHER S, MEERORE KIIHIEZBEIZE L TV D, FR b
BRIZINMA D U 7 RAM&ETH. Yerer kil (3099m) | Wechecha k111 (3391m) 7¢ & D%
RIS E) L7 & SN D AUBKIUDBFTET D, F 7ok G Mulsfi B bl 1, it Jsde
S & 72 % Chilalo (L (& 4005m, 4170m) 28 b 7 5 A NEEED LR D AR I Z R L,
T 2 5 2 B s o0 Fe i~ L e TN B,
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[ 'study Area
— Major River
Lake
Elevation (m, ASTER)

Velie 4045

3008
2552
2083
B 1627
1158

- 701
245

I ;
nglfiafb Baldea

4005 4170

3.8.1; AEXNZRHIEDIZES H AR (DEM T—4: ASTER (version 2) . f2{&FE 30m., EEFEE 20m)
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3.82 T7ILallldREOKLUFEDEE

Kazmin and Berhe (1978) (%, MER AL K INEBOZEEZLLFD L S IZE L HTW
Do

T2 & BT O o Alaji K ILTEENZ Ko C, B MER &7 7 7 —/LHUI OB 0
DR E 7=, MR OO E V1L Anchar ZiA%H & Arba Gracha E:FH A%

(14-10Ma) 73 HiEAT O FHi 2 BE AR & 3 2 Ml BRAE S 472 14Ma (2l 5, f1H1 o> it 5
DR TFILE ORI O #h 2SO & BEHIROWR Z L BT o F 8T 1 v 7 Wi~ L 21k
LCn<, HER OWEEIT 10Ma ZAIZHEL, 9.5~4Ma I AIZHIEH NER T Nazret
T N—T DEREO KIS NG E D, Z O%HIEREH T Bofa Ll O E L H gk
NEZ Y (35~2Ma) . JEFTIRICIEZ2 D Wonji WrEHr 2 2k 9 5 i iy oo 188 7ot i s
ORI~ AND, WIEHEIZH > TOMT 25 Wonji ZVv—FIZB T okkb A /=7
FA FOFMRIL15Ma tHEES NS, LED X 91T, 14, 10, 4-5, 1.6-1.8Ma D 4 DD F
A HIE TR A T — VD EE S, ZENENDORBEAT — ¥ Z & BRI AR
KILDFERZ > T\ 5,

A6 MER O K IITEE DA EZ X 3.8.2127~7,

3.8.2: IFAETHEEDZE (Kazmin and Berhe, 1978 #— &K E)
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