Multidisciplinary investigations on coupled rockwall-talus-systems
(Turtmann Valley, Swiss Alps
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PROBLEM STATEMENT

Why study rockwall-talus-systems? _
- Initial source of sediment in hillslope sediment cascade [1]*

High resistivities (>10k Om) and high p-

ROCKWALL-TALUS SYSTEM 1 (RT1) ROCKWALL-TALUS SYSTEM 2 (RT2) wave velocities (> 3km/s) (Fig.5) seem to

- Rock mechanical, hydrological and thermal characteristics
control spatio-temporal efficiency of rockfalls [2, 3]

m m : . ..
- Control on sediment flux and storage : ].: o [m] . correlate with dried bedrock consisting of
10-5 % No permafrost Fig. 5: ERT (top) and 10~ Fig. 6: ERT (top) and o , , .
J b g SRT (bottom) profiles g No permafrost SRT (bottom) profiles Amphibolites (S3, Fig.10) with large joint
> Major sediment storage in mountains [4] X 2 Rms:60 of rockwall 1. 6 g \ of rockwall 2. spacing (52cm, S3) and long persistences
> Indication for rockfall activity (i.e. block size, n 4 =k (200cm, S$3). In both rockwalls, no
timing, volume) and bedrock instability [5, 6] " ) N N . g § @ permafrost could be found (>5.3km/s
Simmigtall N ES would be expected for permafrost [12]).
° ° . _® ° Rotigtalli Iggelingtalli _ — 7 '
Characterisation of rockfall efficiency (i.c. [ 1(3_ Lithology  Amphibolite Lithology  Paragneiss RMS=Rock mass strength 18_ . | | < e
AIM block size, shape) for long-term rockwall [ Spacing _ 52cm Spacing  17cm 50-60: strong, very strong [10] Lithology Paragneiss
erosion and talus slope deposition. 8 Persistence  220cm Persistence  105cm 8 Spacing ___ “4cm
Augsttlli g Griobuil 6 -2 6. Persistence  48cm el ;, |
S TU DY AR EA N ' Hungerlitélli 4! §~ s3 ‘ \ 4 Fig.10: Eastern part of rockwall 1 at scanllne S3.
In the Turtmann Valley (South Swiss Alps), two o g fmL o
rockwalls and corresponding talus slopes (RT1  Brandjital 2 s4 2- Lower resistivities (<6k Qm) and low p-
and RTZ) were invesﬁgated (red Square: -Talusslopes Frijitalli T / Pipjitali O I l I I I I l I r ] [ ]0 T 1l 1I 21 21 T T 41 wave VEIOCitiies (<2.5km/5) (Fig- 5,6)
. . , m m . . . .
Hunfferllllhzm, Fig. 1). for 1/8 of deb A 0 > 101 202 30 S5 40 45 50 0 > 0 > 0 > 30 3 om] seem to be linked to small joint spacing
Rockfa eposits account for 1/8 of debris : .
volume Stored Ta a” hang|ng Va”eys [7] RT1 and — A Fig. 1: The Resistivites (ERT) | I _ | | I _ | | _ | | _ P-wave velocities (SRT) (14'17cm N 54, 59), Short perS|Stences
RT2 lie in probable permafrost area [8]. e . Turtmann 0 15 3 45 6 75 9 10512 13.515 25 50 [kQm] 0005101520 2530354045 505560 [kn/s] UL s -- (48-105cm) and Paragneiss (Fig.9).
0051 2 3km & , . Valley. - - Flg 9: Western part of rockwaII 2 (S4).
S, ’ .
o Fie. 7+ ERT (top) and 275, Fig. 8 ERT(top) anc ERT, SRT & BLOCK SIZE MAPPING

SRT (bottom) profiles

SRT (bottom) profiles
of talus 2

of talus 1

ON TALUS SLOPES

* Electrical Resistivity Tomography (ERT) and

Seismic Refraction Tomography (SRT) along 2640- 2555+ High resistivities (>13.5k Qm) and low p-
40-50m transects with 1-1.25m electrode and waves (500m/s) at the talus foot (Fig.7,8)
geophone spacing (Fig.2). 2620- 2535 are linked to large blocks with mean
* Geotechnical surveys of dlscontmultles [9] and diameters of 67-45cm (Fig.11) resulting in
rock mass strength [T= SRS high porosity and dry material. Low

2600 resistivities (<6.5k QOm) and low p-waves

(500m/s) at the apex (Fig.7,8) are linked to
patches of fine, wet sediments (initial soil
and plants) (Fig.12).

(RMS, [10]) along
scanline S3, $4, S9.

Mean

2580_ block diameter

Fig.2: ERT at eastern rockwaII 2.
8- 2495

* ERT and SRT along 150-200 m transects with 5m Fig 11 BI ok L " Y
_ . 2560 '8 ock mapping at the foot of talus Fig.12: Small grain sizes at the apex of talus 1.
electrode and 4m geophone spacing (Fig.4). - - - 2475 — — — Bedrock denth found at 10-30 d—— — — ——
. . - Tab. 1: Block shapes . ean ean ean - Tab. 2: Block shapes . ean ean ean earoc epth was round at ca. -3Um
* Every 25m block size and shape mapping 2660 of talus slope 1. e from g|ongation Sphericity Flatness 2575 of talus slope 2. ance from g ongation Sphericity Flatness .
(a b c axis) in 5x5m plots [11] | rockwall Index Index Index rockwall Index Index Index (Compare to 15.5-28.8m [13]) in both talus
» D, - Fig.3: SRT at talus 1. x  25m  1.94 1.46 0.63 < | 25m 1.91 1.48 0.63 : . .
2640— g—m ;gm %88 %gg 823 2555‘ g. 50m 1.94 1.47 0.61 SlOpES. In RTZ, SRT pOIntS tO pOSSIble Ice at
: . . S8 - - - = 8| 75m 1.76 1.33 0.71 : :
0 1. Rockfall size and shape depend on geotechnical rockwall properties =2 100m 19 152 059 8| 100m 145 129  0.72 the talus foot. In comparison, talusl is
§ —> Small spacing, short persistences, Paragneiss = small, flat, elongated blocks 2620 2§ 150m %256)% %Zgg 8:22 2535 23 115205""1, %ﬁ% %35 8:28 characterised by larger, more spherical
- Large spacing, long persistences, Amphibolite=> large, spherical blocks : : : s .
8 8¢ Spacihe St P B P blocks of Amphibolite (Fig.7, Tab.1) than
IS Il. Rockfall process behaviour is reflected in talus block characteristics 2600 2515 talus2, where block are smaller and flatter
o - Downslope increase of block sizes and sphericity =2 large kinetic energy of rockfalls (Fig.8, Tab.2).
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