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Comparison between the cracks of landslide debris blocks and glacier cracks
by
Yukinori FuJiTA

(Abstract)

The cracks of landslide debris blocks show some displacement like those observed in faults.
As the plane of cracks on the upstream side is tilted downstream-ward and the overlying block
rotates toward the downstream, the original ground surface inclines toward the upstream. The
cracks on the downstream side have a reverse sense, so that the original ground surface inclines
toward the downstream.

As for the cracks of glaciers, those on the upstream side show the same sense as that of the
upstream-side cracks of landslide blocks, but the sense of the glacier cracks on the downstream
side is entirely different from those of the downstream-side landslide blocks. That is, the
plane of the cracks on the downstream side of glaciers is tilted upstream-ward, while the block
upon the crack plane is up-thrown toward the downstream, presenting a reverse-fault aspect.

In the case of landslides also, a similar sense of cracks is observed, though not very often.
Cracks of such type are considered to appear at the terminal of the landslide debris block when
the block’s flow is dammed up. This point will be confirmed by our field and laboratory obser-

vations.
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Fig.1 Cracks of the Mushigame landslide debris in Yamakoshi-mura,
Niigata Prefecture.
Thick comb-teeth mark : Parallel normal fault cracks (P in Fig. 2) responsible for
the upstream-ward tilting of the ground surface of block.
Thin comb-teeth mark : Cross normal fault cracks (C in Fig. 2) responsible for the
downstream-ward tilting of the ground surface of block.
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Fig.2 A model of formation of two types of normal fault
in the landslide debris (FUJITA et al., 1981).
P : Parallel normal fault crack.
C : Cross normal fault crack.
Arrow : Direction of displacement.
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Fig.3 Three pairs of P and C (refer to Fig. 2) observed

in the Jitsukeyama landslide debris, Nagano City

(FUJITA et al., 1986).

Arrow : Direction of displacement of each landslide block.

Double arrow : Fallen or standing trees.
Dotted area : Down-flow of debris.
P« C:see Fig.2.
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Fig.5 Normal fault type foliation and
reveres fault type foliation within the
glacier (WAKAHAMA, 1978).
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Fig.6 Parallel normal fault cracks (P group)

and cross normal fault cracks (C group)
simulated by the model experiment
(KUNIYASU, HASEGAWA and FuJITA, 1982).

—The thick line of the slip plane is the part

intended for easier displacement—
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Fig. 7 Geological cross section of the deep-seated landslide accompanied by surface
slide at the foot of Mt. Mala-Fatra in Slovakia (ZARBA and MENCLE, 1982).
S1~5 : boring. @ : Neogene marl and sandy marl. @ : Neogene gravel. ® : landslide clay.
@ : granite debris. ® : partial slip plane. ® : original level of groundwater,
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