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Hetrodeformable
Cross section
14 £2 mm/fyr
northwest India
Powers (1998)

Deep-Well Data
10-20 mm/yr over
10-15 my
Lyon-Caen &
Molnar (1985)

Retrodeformable Cross section
9-14 mm/dyr in Pakistan
over 1.6 to 2.1 My

Baker et al. (1988)

Geodetic record
21+3 mm/yr
over 4 years

Bilham et al. (1997)

Displaced Holocene
Terraces in Nepal
211 mmiyr
Lave & Avouac (19398)

Displaced Holocene
Terraces in India

10+ 6 mm/fyr
Wesnousky (1990)

Historical Seismicity
2010 mmdyr
Molnar (1990)
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View northward across Himalayan Frontal Thrust (HFT) t
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Radiocarbon Sample Forest road & inferred trace of HFT

B.C. 1880 - 1450 s8¥  Lower terrace deposit
4, High terrace deposits
uplift rate ~5-6 mm/yr @ Soil pits and auger holes
O Active Wash
10-12 mm/yr slip rate O  Active Fan

assuming 30° dip
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Site 2 - near Kala Amb (Black Mango) and Markanda River - a tear fault along the HFT
: A s . O ] ’ - R : y &
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Tear Fault
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C-15 (1423-1622 AD)

7 g (G50 (C-2
20 T C-24,C-53, || :
vertical C-13 = _.-__g-f,fr =
separati T e o T
separation 3 = F" i1 :
Q2P T\ = =
Qb1 = — — -
C-21 —+~ C-18 (1294-1405 AD)
C-14
Cc-19
1m

F2 (v2.4m)

gl

“1

fine sand, with buried soil horizon Qb1& Qb2

2b
2a

1 highly sheared and faulted package
of Siwalik derived colluvium and bedrock

pebbly gravely sand

pebble-cobble clast supported, with few
boulders and pebble gravel matrix supported

5 meters

" G

fine and medium grained silty sand and pebbly

fine and medium grained silty sand and slightly

growth

\—\,—-/ -
fan
gravels slrata

/

Critical observations:

Qb1 and Qb2 are buried soils (A-horizons)

Qb1 is cut by fault F3

Colluvium, growth strata, and development
of Qb2 develop on Qb1

Qb2 displaced by faul

tF2

Subsequent development of growth strata

Fault displacements = 8.6 m yield only

~ 1m vert sep
Vertsep=7.2m
7.2m/sin(30) ~ 14.4 m fault slip

Large amount of slip taken up by
warping

2 events: subsequent to 1294 and 1423 A.D.
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Moving eastward to Rampur Ghanda — another trench site
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Siwalik Hills
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Trench exposure show one earthquake
during the past ~ 700 years, between
1222 and 1442 A.D.
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fluvial sand 1o pebblecobbie-boulder gravels

7.5 m vertical separation result of 1 offset wrqebenr e are gnacr sy ool r-

. . . horizoenal packages of sand 1o medium pebbies
s implies ~15m single event offset (whew) -
highly shearod and fauled package

15 assuming ~30° dipping fault of Sowalk becrock
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On to Site 4
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Site 5 - a scarp and trench at Lal Dhang
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Displacement observed along fault F1 is result
of one surface rupture earthquake subsequent
to 1282 A.D and before 1632 A.D.

9 m vertical separation implies ~18m of
coseismic offset on fault dipping at ~30°

LDT-1S
M63- 1257 A LOT-31

LOT-a% 1445 - 1620 AD.
1306 - 1852 AD.

Ground surface at
5 time of earthquake

well-sorted pebbly sand gravel -
channed un

poorly sorted pebitie 1o cobbles wib-
rounded gravel with choatk or massive
texture; matrix is generally sandy sit

@ Sght brown sty clay: massive
sandy loan charactovised by rich
Carbonacecns lryer and pottery shards

u Reddish brown in color Well- sorted hard,
eassive slty clay.

Atermating beds of sand and vty sandt
strongly stratfied and poorly compacted.

pebble graved and cobble gravel layer;
clast supported; well sored

Sght brown - characterized mainly of mixed

L m clast thapes. - interbedded sand and pebbie
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Site 6 - Ramnagar terraces of Kosi river and trench site
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The scarp and trench...
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karkat River
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Trench exposure shows one event
between 1278 and 1433 A.D.

Blackish brown - weak structuse and soll
dewelopment - dayey 10 ayey sand

Chiryey S0 00 Coirse sand package;
distingushed by well-defined channely
0P of the unit i oxbdioed

clayry medium 5o coane sand datinguished
Dy grawel stringers - Inoreasing clay conternt
on the 10p of the unt
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Moving east of Nepal
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Site 7 Nameri Trench, Charduar, Assam

NSGC():S'Q 5899 BC
] - N9 cal N10 cal AD
-1 N7 cal AD
N19 calAD 00196 o ioie 578667

688 - 889 AD | N21 cal AD
430-590
|
-n e M__ —
-—-——u' ey _“F J_ﬁ

LR
™

670-882AD 20 cal AD g dat AD N8 cal AD N22 cal AD N12 cal AD
N 903-1147  581-670 1025-1163 1040-1251 1025-1205

= ™, Om1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16m

~6 to 11 m horizontal shortening >=903-1147 AD
of a pre-existing scarp...
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CHaLSsA

Chalsa Trench Site 6
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Potential for life-loss is perhaps unsurpassed - with a population that has tripled since the
last large event in 1950... the potential for an earthquake the size of the recent Sumatran
earthquake or greater seems real....

New Delhi

New York City
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