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Fig. 1 The surface faulting of the North Anatolian fault in 20th century and the sites of exploratory

trenches. The pattern of the fault line indicates individual event.
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Fig. 2 Trench site and the topography of the Erzincan Basin with the trace of the North Anatolian fault
(solid line). The 350 km long rupture of the 1939 earthquake began at Tanyeri.
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Fig. 5 Logs of east and west walls in the main trench. For details, see the explanation on next page.
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Fig. 5 Logs of the west and east walls of the main trench. The vertical scale is as it appeared on 40-50 degree
inclined trench wall. Oblique lines: surface soil, y : humus, blank: clay and silt, dots: sand, solid: peat, B:
radiocarbon sample (number is concordant with table 1). The ages are 10 range of calendar year in A.D.
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Fig. 6 Log of the north wall of the main trench. Legend is the same as in the figure 5.
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Fig.7  Logs of the sub trench. The walls were vertical. A mirror image of SE wall is shown. Sparse
vertical lines: pebbly surface soil, Dense vertical lines: undissolved peat.
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Tab. 1 Dendrochronologically calibrated radiocarbon ages using calibration data of STUIVER and PEAR-
SON (1986) in NIKLAUS (1991). Material- h: humic soil, g: grass, w: wood. Bold oblique, bold
upright, and plain typeface in sample labels respectively indicate AMS at Nagoya University, AMS,
and conventional method by Teledyne Isotopes. 14C age: uncalibrated radiocarbon age using Libby
half-life of 5568 years. Calibrated age: mean of calibrated age from the integrated probability density
for 3s range of standard deviation of the 14C age. Intersection: intersection of calibration curb with the
mean of each 14C age. 1s and 2s : possible calibrated age range of confidence levels 68.26% (1c) and

95.44% (20). prob: sum of probability for each age range. Negative numbers indicate ages in B.C.

No adjustment for nonexistent 0 B.C. is made. See NIKLAUS (1991) for details.

number [unit | sample label | 14Cage [Calibrated] Inter- Age ranges from probabilty density
material | in yr B.P. |age in A.D|section 1o prob. 20 prob.
SW 1|1 7| 92EZ02 |w| 206t155| 1700+145| 1664 | 1527 - 1558 | 0.091 | 1461 - 1944 | 1.000
1632 - 1886 | 0.807
1911 - 1943 | 0.102
w11 92EZ01 g| 110+159| 1746+129| 1703 | 1670 - 1771 | 0.398 | 1501 - 1944 | 1.000
1718 | 1791 - 1943 | 0.602
1824
1833
1878
‘ 1917
w 11 TK92WO1 | h <190
W 2(2 A| 92EZ03 g| 2461238| 1645+178| 1652 | 1475 -1701 | 0.593 | 1309 - 1356 | 0.033
1720 - 1823 | 0.270 | 1381 - 1945 | 0.967
1844 - 1873 | 0.072
1918 - 1943 | 0.065
W 2/2 A| TK92WO02 |h| 390+80| 1530+79| 1468 | 1437 - 1523 | 0.615 | 1404 - 1657 | 1.000
1567 - 1629 | 0.385
W 3|2 A| 92EZ04 |g| 889+153| 1111+134| 1163 | 1015 -1263 | 1.000 819 - 840 0.009
855 -1395 | 0.991
W 3/2 A| TK92WO03 |h| 290+80| 1614+112| 1639 | 1482 -1663 | 1.000 | 1436 - 1697 | 0.836
1725 - 1819 | 0.139
1857 - 1863 | 0.003
1921 - 1945 | 0.022
SW 2|2 7| TK92SW02 h| 740+80| 1253%76| 1270 | 1187 -1305 | 0.912 | 1052 -1085 | 0.033
1360 - 1378 | 0.088 | 1121 -1140 | 0.019
1155 - 1401 | 0.948
W 5|2 B| 92EZ06 |g| 450+182| 1513+172| 1440 | 1305 -1360 | 0.152 | 1246 -1710 | 0.863
1378 - 1643 | 0.848 | 1711 -1885 | 0.117
1912 - 1944 | 0.020
W 5/2 B| TK92WO05 |h| 320+80| 1582197 1523 | 1485-1643 | 1.000 | 1429 - 1679 | 0.928
1566 1741 - 1803 | 0.069
1629 1937 - 1943 | 0.005
SW 3|2 ?| TK92SW03 h| 960+80| 1082+80| 1030 | 1005 - 1164 | 1.000 901 - 917 0.015
945 - 1237 | 0.985
SE 5(2 7| 92EZ05 |w| 593+122| 1360+92| 1321 | 1279 -1429 | 1.000 | 1175-1523 | 0.967
1342 1568 - 1628 | 0.033
1391




W 6|2 C| 92EZ07 |g| 526+148| 1429+134| 1411 | 1278 - 1511 | 0.995| 1172 -1671 | 0.992
1610 - 1611 | 0.005 | 1769 - 1794 | 0.008
W 6/2 C| TK92WO06 |h| 630+80| 1340148 1300 | 1284 - 1325 | 0.423 | 1256 - 1433 | 1.000
1365 | 1337 -1393 | 0.577
1374
SW 4|2 ?| TK92SW04 h| 940+80| 1099+75| 1039 | 1015 -1173 | 1.000 965 - 1255 | 1.000
E 1[4 92EZ08 g Failed
E 1/4 TK92EO1 |h| 930+80| 1106+£74| 1043 | 1020 - 1173 | 1.000 977 - 1256 | 1.000
1105
1112
1150
w77 92EZ09 g Failed
w77 TK92WO07 |h| 730+80| 126575 1272 | 1211 -1311 | 0.932 | 1053 - 1081 | 0.022
1353 - 1384 | 0.138 | 1123 -1138 | 0.013
1156 - 1405 | 0.965
E(Y 2| 7 TK92E02 |h| 1090+80| 928+88| 968 865 - 1020 | 1.000 719 - 741 0.013
759 - 1052 | 0.949
1082 - 1123 | 0.026
1138 - 1155 | 0.011
E 16| 9 92EZ10 |w| 798+143| 1185+118| 1246 | 1043 - 1107 | 0.233 973 - 1417 | 1.000
1112 - 1287 | 0.767
E 810 92EZ11 h| 878+144| 1123+124| 1167 | 1026 - 1259 | 1.000 882 - 1327 | 0.964
1334 - 1394 | 0.036
W 1011 TK92W10 |w| 860+80| 1149+72| 1182 | 1048 - 1091 | 0.252 | 1023 - 1271 | 1.000
1119 - 1143 | 0.143
1153 - 1245 | 0.604
E 5|11 TK92E5 |w Failed
W 1112 92EZW11 |w| 1110£50{ 921£53| 900 887 - 983 1.000 805 - 1013 | 1.000
902
953
W 14(13 TK92W14 |w| 11501150 877+145| 889 713 - 747 0.100 618 - 1185 | 1.000
\ 754 - 1010 | 0.900
W 18(157 | 92EZW18 |w| 1020+50| 1010+57| 1012 959 - 1042 | 0.988 894 - 1057 | 0.871
1109 - 1111 | 0.012 | 1079 - 1124 | 0.092
1137 - 1156 | 0.037
W 15|15 92EZ12 |w| 1142+160| 885%153| 891 707 - 750 0.118 621 - 1215 | 1.000
751 -1016 | 0.882
W 17|16 ? | TK92W17 |h| 1160180 859186 886 784 - 963 1.000 687 - 1004 | 1.000
E 11|16 92EZ13 |w| 995t136| 1027+135| 1020 896 - 1173 | 1.000 727 - 733 0.004
767 - 1272 | 0.996
W 20|16 TK92W20 |h| 1270480, 767+79| 716 669 - 816 0.948 633 - 899 0.968
743 843 - 853 0.052 909 - 947 0.032
757
E 12|17 TK92E12 |w| 880+150| 1119£130| 1166 | 1021 - 1263 | 1.000 867 - 1397 | 1.000
E 13|18 92EZ14 |w| 1013+129| 1011+132| 1014 893 - 1163 | 1.000 726 - 734 0.005
767 - 1263 | 0.995
W 2120 TK92W21 (w| 920+80| 1112+73| 1047 | 1025 -1179 | 1.000 987 - 1257 | 1.000
1091
1118
1143
1153
N 1/20 TK92N1 |w| 1050+80| 976191 991 884 - 1042 | 0.997 793 - 1162 | 1.000
1111 - 1111 | 0.003
W 22|23 92EZW22 | g| 5650+50| -4509+72| -4496 | -4651 - -4651 | 0.005 | -4665 - -4637 | 0.063
-4578 - -4458 | 0.959 | -4606 - 4364 | 0.937
-4413 - -4407 | 0.036
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BRBIZIZIZD L) REROZHEIFD LN ZWV., SO ERH, 10BOEHRILIZIIBE
TERORHICEE L HBICL o THERIENLDPHLITHS. COHBIRE
HOWRBTIE%R <, MBOROESTHRAE LIz 2EHMNICBET A LIEITE 2
WS, IBDZIFTTWAHLWERL, 7 FFA 7IROBEZEI T LLOLHRT,
DH A THIRBINEE L -TREMELITEVWEZEZ b B,

EAXRY D REHOWMBH CI4BLIBOMICITHEALESHKIN TS, TOK
BF ¥ Y ANVHEBYOL) 2 M) v 7 A 2o TEBLT, EBREAORIRHEERE K
BHEDHRANGE LAV ZET 5. COBIZHERICE) BMBEOREL BIEBIHIEL,
ARY FORHERLTWS., BEEODISE I, WIKO BB IKEL TES %
WTEHICHBLTEY, HERICKHBMEIET TS L) 2ERIHo -2 LERT.
o TIDARY FORHIZI6EHETER, ISBEBURIEHEEINS.

6. 1N POFERRT

EHEW L=y POER -BFLA~EA XY MORBHE - #EFER TR ITRL .
2B, IO DERMBEIICIIBC/2CHRIZH LOHBEZMA TV ERWVWDT, YEW %
ETHB. T2, ISBIUVLUTORRIFENLINTHLI LE2MoTHL.
ARV BFA D ISHARLLEIMBELRITH B, A XY PARERHOEREZRIWL (
92EZ01) DHEMRMEP LR T, 1BOHEEIL1939FELIETH A TEEHIZ E LD TEWE
Wz b, W1 (92EZ01) W 2 (92BZ03) DEMEOMERSMH (E1) o AT, 4
NV b ADIBHATICFE A L= T REME X <, BARKA (1992) DF&HE L 7217844 D R (T 1T
KT TH 5.

ARV P BUTOHROEMRIE, 1 XY BIT16~17##E, 41X b CH14~16HH4C,
ARY FDHU~12ME4E, A1 XV PEX9~10RRELHEETE 5. FHHRBFRUEE
1$200~250EDEEFHTH 5.
SBBMOERBPER, BCA2CHICH L ILHE, BEOFHRL K L7-ER~E
DS (BIASI and WELDON, 1994 in press) %4To> CTHA X b OB A% X ) BHIC R
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Fig. 8 Preliminary schematic diagram and the horizon and age of earthquake events.
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193 HRITBOMAED M BEERNALBHAT L LIVLETH S.
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Recent Surface Faulting on the North Anatolian Fault
East of Erzincan Basin, Turkey -- a Trenching Survey
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Although the 1992 Erzincan earthquake (1992. 3. 13, Mg=6.8) did not generate any
tectonic surface rupture, it raised questions about the paleoseismology of the North
Anatolian fault in and around the Erzincan Basin. During the 1939 Erzincan
earthquake (1939. 12. 26, Mg=7.8), the fault rupture did not reach further east than the
Erzincan Basin. Recent study into historic records indicajes a 75km long segment
east of the basin has been quiet since 1784 A.D. In order to evaluate the supposition
and earthquake potential of the area and to reveal the segmentation of the fault in
time and space, we excavated two trenches near the western end of the inferred
seismic gap approximately 30 km east of Erzincan city. At the trench site, the fault
displaces an alluvial fan surface to dam up fine sediments with upper-reach facing
fault scarplet. A 3 meter deep trench and another 1.5 meter deep trench exposed
sequence of stratified fine sediments of these about 1200 years. We identified five
horizons of coseismic deformation indicated by incremental tilt of peat layers,
deformed fissure, and paleoliquefaction. The sediments appeared in the trench bore
a number of datable material in almost all horizons. 30 samples among all 50
samples collected were submitted to radiocarbon dating, including 17 AMS dating.
Our preliminary estimation of the age of the last event is 17 to 19 c. A.D. consistent
with the possible 1784 A.D. last event. Average recurrence time is estimated as 200 to
250 years. The 1939 surface rupture probably did not reach the trench site. The age of
each event does not agree with the age estimates of events on the 1944 segment,
where 8 events were dated since 0 A.D. There might have been one more event on
this segment than 1944 segment during the last millennium, which indicates either
overlapping of the surface ruptures on the two segments or higher activity in the
eastern part of the North Anatolian fault than the western part. Paleoseismological
data might suggest that the epicentral migration observed in this century had not
been repeated itself and recurrence time might be different from segment to segment.
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