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Hot Springs along Suture Zone (1)
—Hot Springs along Atlas Mountain Range, Algeria—

Susumu NISHIMURAY

Abstract

There are some hot springs in the non-volcanic area belong to the subduction zone, as
Nanki-Shirahama and Arima hot springs and also some hot springs belong to the suture zones,
such as Atlas mountain range in Algeria, Zagros and Albortz mountain ranges in Iran and
the Maizuru belt in Japan.

This paper is firstly discussed on the occurrence of hot springs along Atlas mountain
ranges of the youngest suture zone between these three suture zones. This mountain range
is found on the southern side of Mediterranean Sea. Twenty three hot springs along Atlas
Tellian mountain range has been surveyed and discussed.

These hot springs have some characteristics, as follows :

(D These non-volcanic hot springs are belong the seismic belt ; @ these springs have

broad temperatures ranging from 18 to 96°C, and various types of mineral springs, and

(3 these springs contain many kinds of chemical elements in rich amounts with high

content of free CO..
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Fig. 1 Geographical map of northern part of Algeria with localities of EI Asnam and gravity
measurement line (Alger to south by black color rute) (Nishimura, 1974).
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Fig. 2 Distribution of gravity measurement stations from Alger to Laghout at front
of Sahara Desert (A1 ~ A33) with locality name.

2 FHAE (A1~A33) LZ0HE. 7L 15T M5 XLURE AL ICHET Y
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KBEREAHT (Suture Zone) DR (1)

Station No.| Locality

14463A | Buzaréah
A1 | SNWC

14463K | Air-port
A2 | Chiffa
A3 Tennfas
A4 Kef Mkaif
AS Media
A6 Loverdo
AT Dj Serane
A8 Berrouaghia
A9 Brazza
AlD | El Bergia
All Moud jebeur
A12 | Boghari
A13 Kef Sidi Attallah
Al4 Bge
Al5 Bougzoul
Al6 Daiel el Kerfa
AT Koudiat es Siada
AlR Hasi el Oucif
A19 Puits Sans Eau
A20 Hassi Bahbah
A2l El Mesrane
A22 Sidi Ben Mechichi
AZ3 ‘ Ain Mabad
A24 Djelfa
A25 | Ben
A26 | Oued Seddeur
A27 Ain el Ibel
A28 | Mokta el Dust .
A29 Sidi Makhlouf
A30 | Det Guerarel Hamra
A3l | Le Chapeau de Gendarme
A32 | Laghout
A33 | Ras Bedden
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EIANLDT, 75V ABROBRALLEDLZENEL L. 1272, 79 v ARRICES L
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LWEEDS D), FRELVBLZOIAE— LTIl R, ENREOWNEKIEZOBKO Y —%
HHLZbDTHS (Fig 2).

C OWILIROIMENE I, A4 T LT 525, BWIEOEMORE REEIES. 2 OWER:
W2 ISR E e EmREEZ 725 LTwa (BlxiX Fig. 3). LaL, 77 AWLPRTIX, FNM
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MR % Fig 4 1R, ZOENMEDKENSIE, W7 I 2A0MEHT b5 2Ol o LK
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Fig. 3 Distribution of epicenter (1700-2003) in Algeria, with a big earthquake
(May 21, 2002) (Saito et el., 2003).
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Fig. 4 Altitude (@) and Bouger anomaly (O) projected points of gravity measurements on the 3°E meridian
plane. There are non-isostasy at the north sides of Atlas Tellien and Atlas Saharien (Nishimura, 1974).
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Fig. 5 Relation between altitude and Buger anomaly of the measurement points. @ Black circle
shows non-isostatic anomaly (Nishimura, 1974).
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3. ZIYVIUTDER

TV 7 A NSRS O I B 0 b E RS 13 Wunderlich (1969) 2k FEoo5hTwE. 20
HEHEE X, 1973 SEDRETLELZ LD TE L 23RO iz Rd (Fig.6). 75 v AD—
DDOMTH - 72EHICIE, EWRETHE STV 252K Guigue (1940, 1947) 12X % & 33 H7r
SN T\,

Bi7 b AWNRE D EEBICIRERIZE S o Ty, 7 I AROHMBIFEHOEALEZ A
(B, WRHEDORY 2o T aWnE 2h) ICHRREPROD>Twa. TR S5 REIFHERI
BHLTW/ 2302 FHTELIH)ICTFE2ANTBEOBHIRETH S, U1 S, FHEAOHA
DIZAHTIEZ L, 7Y o) 7O L M CFORAF 0 Lo 7z, RO @ S L
{, BETHLAAZBSZONTOBEBRAICRVIATEZ (WK, 1973a, b). REORBIL
i chy, REOSEILV - TAFLDOSNWC T, T LT, ERETBIRo772M8
ENLL L OGHTIIEITH - 72,

78I ARV O - SRS SN — % % Table 1 12837, WFFS 15~23 1361t
KEZEENREOholz, ZORNL NS, FHLKER (Eaux Sulfurees) (20 IN5. Rk
96T ~18CDRFEA L 5NS. 25CLL EDIRIRIIHT T b T X NMRO LM 54§ 5%, 25T Kilo

Table 2 Classification using chemical guality of hot springs in Algeria.
K2 LW UT7DOBRROREICL D

MARZzT VY =) T OMBORESHE | 7 7 # va VA 7 7 va 7
k D% v )% b k NZ v h v
D 7 7 v D) D) 71 71 D) v
7 D) P v 7 v P ! v v
A L A A A L (KA A
3 il #ll 13 1t 1t il #l 1t 1t
K 1% i B W LY} W ] L7} LY}
ES . 7 N N KA i . -
w2 ] O I R B S B S L O B 4
. it 4 it it B
% 7 5 5t
Groupes de griffons étudiés se #i
classent ainsi : S
FACIES ALCALIN
bicarbonatées sodiques 1, 2
sulfatée sadique 3
FACIES TERREUX
bicarbonatées calciques 6, 8 7 4 5
sulfatées calciques 9,10, 11| 12
chlorurées 13 14
EAUX SULFUREES
sulfurées sodique 15
Sulfurées calciques 16, 18,19 17 20
chlorosulfurées 23 21, 22

*Fh o F7d Table 1 @ No. 1289 5.
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Fig. 6 Distribution of hot springs on the map of locality and its age of folding in
the Alpines system (Wunderich, 1969).

6 ZILDTUTDRROEUE. TR T7ILTIELEHOBHMOIH & ZDER
(Wunderlich, 1969).

WHLIR X, HWREERICOAGT 5 (Fig 6). BEERFRREKICL . BROFFIEZT TV
A DR DN X o THFTWAS (Table 2). g, TAENIBT 543400 &8 T Table 2
VR L7z, SRS e LR, Rk s, 7 s )R (Facies Alcalin), R
(Facies Terreux), fitfb/k## (Facies Sulfurees) (/4 TE 5.

FEAF VHEERT IV VST FAT T4 - 70y MIFEOHBICET - TEET, s
I ORMBIFAET A 2 2R L, HIRIC L 2083k (Fig. 7). 54+ ViRER oM
BIIZOWTHEGES L7 R, Na' & Cle oMICHBD RS 7z (Fig 8). T £ & 2RI
FH—OMBEBERIEEED N7z, 72, SOF & Cl BXO 1o A 4~ (Na'+K*) O
WZIEOMBAZRD NG 7 V=78, SO WEEIZHRT, CI" R Na +K OREEIZE L 2w L —
T ETE % (Fig. 9, Fig. 10) 2%, WHERHEMEI X )V 0 RasZ L3k, THOK
RABRDAT T LZD LI L T2 Y PVOWE OGO % [ L7245 I X 5 & %
AbNG. F7o, HEHERBRIZHHEOW RV OB IS ENE25, BT M7 AHNT
LHIMEOEVIRICHE {EFENS (Fig 11).

INSORIE, KERAWORBIAELL2DDTH Y, KERATIIThAABITAFEL Tt
FEHNIEARABRD AT THER LT T 4+ 54 + & LT 72885 (72 & 1% Wunderlich, 1969 ;
Smith and Woodcock, 1982) TH Y, WAHALNKRLGHOEASAKRTH Y, TIITHEENDHK
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Fig. 7 Trilinear diagram of chemical components in hot springs, Algeria.
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Fig. 8 Relation between Na ion and Cl ion contents of hot springs in Algeria.
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4. ¥ & O

7 o AWPRD AL D il A OSSN TEoO0bh A VR TH S, D7
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9 Relation between Cl ion and SO. ion contents of hot springs in Algeria.
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Fig. 10 Relation between alkaline metal ions (Na+K) and SO. ion contents of hot springs in Algeria.

X 10

Fig. 11

198

TPV TUTDRRKDTZIVAVER (FMITL+HYTL) 1F 2 EREEAC F 2 OREE.

3,000 {3)
[ ]
2,000
) i
)
E
fo!
= (22) 23
81000 s e
‘. (20) @) @
° (19) (16)
(s) (618f7) ﬁﬂmﬂ}d’ﬁh} °
0 1 1 1 1
0 10 20 30 40 50 60 70 80 90 100
Temp(°C)

K 11

Relation between water temperature and free CO, contents of hot springs in Algeria.
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