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1. Tables 

Table	
  1:	
  Slip	
  profiles	
  surface	
  data	
  (‘Green	
  table’)	
  

Slip profiles data measured at surface, compiled from litterature. Quality weight is assigned 
depending on age of rupture, timing (i.e., right after the earthquake or not), method and location of 
measurement, agreement/disagreement of various available measurements. Quality weight ranges 
from 1 to 3, being higher for best-constrained data. See Appendix 2 for short discussions about the 
slip profiles. Numbers are under brackets when slip profile is considered only on the main broken 
fault (see also IDs section) 

Table	
  2:	
  Slip	
  profiles	
  from	
  source	
  inversion	
  models	
  (‘Blue	
  table’)	
  

Slip profiles data inferred at depth from source inversion model (values concern only along strike 
data). Data are compiled from Web site of M. Mai (http://uake-rc.info/SRCMOD/) and from 
literature (references of source models are indicated). Quality weight is assigned. See Appendix 2 
for more detailed descriptions about quality and discussions about the slip profiles. 

Table	
  3:	
  Surface	
  slip-­‐length	
  data	
  (‘Orange	
  table’)	
  

Data base modified and expanded from Manighetti et al., 2007. Data are compiled from literature 
(principal references are indicated). Quality weight is assigned depending on age of rupture, timing 
(i.e., right after the earthquake or not), method and location of measurement, 
agreement/disagreement of various available measurements. Quality weight ranges from 0 to 4, 
being higher for best-constrained data. Quality 0 is assigned to data that are not included in 
regressions in chapter IV (commonly, earthquakes with unrealistic data or too poorly constrained 
data). Ruptures with Dmax < 1m are generally assigned a quality of 1, unless I am confident that 
they are well constrained. Old ruptures (commonly before 1900) are generally assigned a quality of 
1 unless they are large and well described in literature. For ruptures having both vertical and lateral 
slip components reported, we calculated total slip only when long-term fault kinematics indeed 
reveals an oblique motion; otherwise, only the dominant component of slip was considered. In 
‘Kinematic column’, RE: reverse, NN: normal, S: Strike-slip, LL: left-lateral, LR: left-lateral and 
reverse, LN: left-lateral and normal, RL: right-lateral, RR: right-lateral and reverse, RN: right-
lateral and normal, LV: left-lateral with unclear dip-slip component, RV: right-lateral with unclear 
dip-slip component, VV: dip-slip rupture whose kinematics is unclear, SR: rupture with lateral and 
reverse components, SN: rupture with lateral and normal components. ‘Azimuth’ is mean rupture 
strike at surface. ‘Maturity’ is simplified from classes in Table 5 : class 1 for immature, class 2 for 
intermediate (intermàimmature to intermà mature) and class 3 for mature faults.  

Table	
  4:	
  Slip-­‐length	
  data	
  at	
  depth	
  deduced	
  from	
  inversion	
  models	
  (‘Brown	
  
table’)	
  

Data base modified and expanded from Manighetti et al., 2007. Data are compiled from Web site 
of M.Mai (http://uake-rc.info/SRCMOD/) and from literature (references of source models are 
indicated). (Dmax,L, W) are original data from models. Mw and M0 are from the Global CMT 
earthquake catalog. Duration estimated from SCARDEC catalog for the period 1992-2011 and 
Global CMT for the period 1976-1992. Simplified class of maturity (as in Table 3) is also 
indicated. 
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Table 4-2 
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 Table 4-3 



Table	
  5:	
  Structural	
  maturity	
  of	
  broken	
  faults	
  	
  

The maturity is defined based on the following criteria (modified from Manighetti et al., 2007): 
 
Class 1, ‘immature’: L< 300 km and/or I-Age < few Ma and/or MR < 10 mm/yr an/or Dtotal < 10 km 
Class 2 and 3, ‘intermediate-immature’ and ‘intermediate mature’: 300<L<1000 km and/or 5<I-
Age<10 Ma and/or MR ≈ 10 mm/yr and/or Dtotal = few 10 km 
Class 4, ‘mature’: L>1000 km and/or I-Age >10 Ma and/or MR = few tens of mm/yr and/or Dtotal > 
100 km 
With L the long-term fault length, in km; I-Age the age of fault initiation, in Ma; MR the maximum 
long-term slip rate in mm/yr ; CR is the current slip rate in mm/yr; Dtotal the total maximum 
displacement accommodated, in km; Below, Kin is dominant current slip motion (SS: strike-slip; R: 
reverse; N: normal). Segments: number of largest scale long-term segments along the fault 
 

ASIA 
Fault or fault zone Fault parameters Maturity Segments Principal References 

Altyn Tagh  Kin: SS 
I-Age ≈24  
L ≈ 2000  
MR= 31 (over 110 ka) 
CR: 10-30 
Dtotal: 600  

4  Tapponnier et al., 
2001a-b; Tapponnier 
et al., 1990; Meyer et 
al., 1998; Metivier et 
al., 1998; Peltzer and 
Saucier, 1996; 
Lacassin et al., 2004 

Assam  Kin: R 
I-Age: 2-5  
MR: 3,3 
L ≈ 110  

1  Bilham and England, 
2001 

Bogd (Gobi-Altai)  Kin: SS 
I-Age ≈2-8  
L ≈ 430  
MR: 1 
CR: 1,2 
Dtotal: ? 

3 5 Tapponnier et al., 
2001a; Ritz et al., 
1995; Prentice et al., 
2002 – see also Bogd 
ID section- 

Bolnai   Kin: SS 
L ≈ 1000 

3  Tapponnier et al., 
2001a 

Fuyun (Mongolian 
Altai) 

Kin: SS 
I-Age ≈2-8 
L ≈ 430 
MR: 1-2 
CR: ? 
Dtotal: 20 

2 3  see Fuyun ID section 

Haiyuan  Kin: SS  
L ≈1000  
MR= 20 
Dtotal ≈ 100  

4  Tapponnier et al., 
2001a-b; Lasserre, 
PhD 2000 

Himalayan Frontal 
Thrust 
 

Kin: R 
I-Age: 15 
L ≈ 3000  
MR= 21 (in last 10 ka) 

4  Tapponnier et al., 
2001a, Avouac and 
Lavé, 2002; Kumar et 
al., 2006 

Jiali  Kin: SS+N 
L ≈ 300 
MR= 15 

2  Tapponnier et al., 
2001a; Peltzer and 
Saucier, 1996 
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Karakax and 
associated reverse 
faults  

 L< 250 1  Lasserre et al., 2002 

Karakorum Kin: SS 
I-Age: 20 
L ≈ 1500 
MR: ≈11 (over	
  140	
  to	
  
20	
  ka) 
DTotal ≈ 600 

4  Tapponnier et al., 
2001a; Chevalier et 
al., 2005; Wright et 
al., 2004; Leloup 
(dossier DR07= 
Lacassin et al., 2004; 
Valli et al., 2007 

Kunlun and 
associated faults  

Kin: SS  
I-Age: 23-34 
L ≈1600 
MR ≈ 6-10 
CR= 7-11 
Dtotal > 100 

4 4(5?) Tapponnier et al., 
2001a-b; Peltzer and 
Saucier, 1996 – see 
also Kunlun ID 
section - 

Longitudinal valley 
(Chihshang fault) 

Kin: LR  
L ≈	
  >150 on shore 
MR ≈ 2,5 
CR= 4 

2  Shyu et al (AGU2005) 

Longmen Shan Kin: SS + R 
I-Age: 5-12 
L ≈ 400 
MR ≈ 1,5 
CR= 1 
Dtotal  14-28 

2-3 2 see Sichuan ID 
section  

Manyi fault Kin: SS 
I-Age: ? 
L ≈ 350 
MR: ? 
CR= 1-5 
Dtotal : ? 

3 4 see Bogd ID section  

Mogod   ≈100 km-long faults 1  Lasserre et al., 2002 
Northern India  Faults hardly 

expressed at surface 
MR< few mm/yr 

1  Bilham et al., 2001 

Olyutor Fold 
System 

I-Age: Eocene? 
L:? 
CR: ? 
Dtotal: 40-100? 

3  Roghozin,et	
  al.,	
  2009 

Ordos  Kin: N 
L < 150 
MR < 2-3 

1  Tapponnier et al., 
2001a 

Philippines Kin: SS 
I-Age: 2-4 
L ≈ 1500 
MR: 2,5 

4  Rigenbach et al 1992 
and references therein 

Qilian Shan and 
associated faults  

L < 300 
MR: High  

2  Tapponnier et al., 
2001a 

Red River and 
associated SS faults  

Kin: SS  
I-Age: 35 
L ≈ 1000 
MR= 40 
Dtotal = 700±200 

 
4 

 Tapponnier et al., 
2001a-b;  
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SW Tien Shan: 
intersection with 
Tarim  

MR: 5 mm/yr, higher 
than elsewhere 

2  Sharer et al., 2004 

Tibetan inner 
normal faults  
 

Kin: N 
L: < 70  
I-Age: < 5  
DTotal: 1.6 (for KungCo 
fault) 

1  Tapponnier et al., 
2001a-b; (Leloup 
dossier DR07) 

Tien Shan (overall) 
 

Kin: R 
I-Age: 2  
L: 50-300 
MR < 3 cm/yr per fault 
 

1  Tapponnier et al., 
2001a, Dominguez 
(pers. comm., 2005); 
Brown et al., 1998; 
Thompson et al., 
2002; Peltzer and 
Saucier, 1996 

Xianshui He 
northern section 
(Yushu-Garzê) 

Kin: SS 
I-Age: 13 
L ≈ 380 
MR ≈ 12 
CR: 20 
Dtotal > 80 

3 4 See Yushu ID section 

Xianshui He, 
Central sections  

Kin: SS  
I-Age: 5-13 
L ≈ 350  
MR ≈ 2 
CR: 20 
Dtotal > 100 

3  Tapponnier et al., 
2001a 

Xianshui He, 
Southern section  

Kin: SS 
I-Age: 5 
L ≈ 300-400 
CR: 12 

2  Tapponnier et al., 
2001a, King et al., 
1997Wang et al., 2009 

Yadong-Gulu rift Kin: N 
L ≈500 
MR ≈10 
CR: 11 

  Wu,	
  2010;	
  Larson	
  et	
  
al,	
  1999	
  ;	
  Armijo,	
  
1986. 

TURKEY 
Fault or fault zone Fault parameters Maturity Segments Principal References 

 
East Anatolian  I-Age > 10? 

(Westaway and Arger 
96 suggest 3 Ma) 
MR: 1 
DTotal: 30 
L≈ 600 
MR ≈ 2 

3  McKenzie, 1976; 
Westaway and Arger, 
1996 ; Hubert-Ferrari 
et al., 2003; Allen et 
al., 2004 

North Anatolian  
 

Kin: SS 
I-Age ≈ 13 
L ≈ 1500 
MR ≈ 18-24 
CR: 22 
Dtotal ≈ 85 

4 5 Sengor et al., 1979, 
1985; Westaway, 
1994; Bennett et al., 
1996; Barka et al., 
2000 ; Hubert-Ferrari 
et al., 2002 ; Talebian 
and Jackson, 2002 ; 
Allen et al., 2004. 
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WEST US 
Fault or fault zone Fault parameters Maturity Segments Principal References 

Basin and Range 
(Thousand Springs) 

Kin: N 
I-Age ≈ 2-7 
L ≈ 45 
MR <0,3 
CR : 1 
Dtotal ≈3 

2 2 see Borah Peak ID 
section 

Basin and Range 
(Dixie Valley) 

Kin: N 
I-Age ≈ 3-5 
L ≈ 85 
MR=1 
CR : 2 
Dtotal ≈5 

1 4 see Dixie Valley ID 
section 

Basin and Range 
(Cedar Mountain) 

Kin: SS  
L<100 
MR < 1 

1  Bell et al., 2004 

Basin and Range 
(Fairview Peak) 

Kin: N 
I-Age ≈ 3-5 
L ≈ 50 
MR=1,5 
Dtotal ≈0,7 

1 3 see Fairview Peak ID 
section 

Basin and Range 
(Hebgen Lake) 

Kin: N 
I-Age ≈ 0,6-2 
L ≈ 75 
MR=1-6 
Dtotal ≈? 

1 3(5?) see Hebgen Lake ID 
section 

Basin and Range 
(Pleasant Valley) 

Kin: N 
I-Age ≈ 3-5 
L ≈ 70 
MR=0,2 
Dtotal ≈2 

1 3 see Pleasant Valley ID 
section 

Denali Kin: SS 
I-Age ≈ 55-70 
L ≈ 2000 
MR=7-13 
CR : 6-10 
Dtotal ≈400 

4 6(7) see Denali ID  section 

Elsinore Kin: SS 
I-Age ≈ 5-10 
L ≈ 600 
Branch of SA 
MR=5 
CR : 2-3 
Dtotal ≈15 

3 5 see Baja California ID 
section 

Enriquillo-Plantain 
Garden Fault Zone 

Kin: SS 
CR: 7 

  Manaker	
  et	
  al.,	
  2008. 

Garlock Fault  Kin: SS  
L ≈ 250-300 
MR ≈ 10 
Dtotal ≈ 48-64 

2  http://earthquake.usgs.
gov/regional/qfaults/c
a/index.php; Stirling 
et al., 1996; Petersen 
and wesnousky 1994. 
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Hayward fault  L ≈ 400 
Eastern branch of SA 
MR ≈ 8-10  

3  http://earthquake.usgs.
gov/regional/qfaults/c
a/index.php 

Hector Mine long 
term fault (Lavic 
Lake, Pisgah, 
Bullion, Measquite 
Lake) 

Kin: SS 
I-Age: 0,6-2 
L ≈ 100 
MR	
  <10 
CR: 2 
Dtotal <10 

1 4 see Hector Mine ID 
section  

Landers long term 
faults (Camp-Rock-
Emerson, 
Homestead Valley, 
Johnson Valley) 

Kin: SS 
I-Age	
  <10 
L ≈ 100 
MR  ≈ 0,2-0,7 
Dtotal	
  <10 

1 3 
(Cam.Ro.-

Em.);  
3 (Hom. 

Vall.) 
5 (John. 
Vall.) 

see Landers ID 
section- 

Owens Valley fault 
system  

Kin: SS 
L < 200 
MR ≈1-4 
 

1  http://earthquake.usgs.
gov/regional/qfaults/c
a/index.php;  

San Andreas 
(northern section) 

Kin: SS 
I-Age: 30-40 
L ≈ 450 
MR ≈ 30 
CR: 10 
Dtotal ≈ 300? 

4 5 see  San Francisco ID 
section 

San Andreas 
(southern section) 

Kin: SS 
I-Age: 12 
L ≈ 800 
MR ≈ 30 
CR: 25 
Dtotal: 300 

4 4(5?) See Frot Tejon ID 
section 

San Jacinto 
 

Kin: SS 
I-Age: 2-12 
L: 300 
Branch of SA 
MR ≈ 4-15 
CS: 20-25 
Dtotal ≈ 25  
 

3 4 See Borrego 
Mountain, 
Superstition Hills, 
Imperial Valley IDs 
section 

Sargent fault  Kin: R 
L < 200 
MR ≈ 3  

1  http://earthquake.usgs.
gov/regional/qfaults/c
a/index.php 

Septentrionnal 
Fault of Hispaniola 

Kin: SS 
CR: 9	
  ±	
  2 

  Manaker, 2008 

Totschunda fault 
(East Denali) 

Kin: SS  
I-Age: <2 
L: 200 
MR= 6 
CS: 5,5  

2 4 see Denali ID section 

 



 

 

34 

NEW ZEALAND 
Fault or fault zone Fault parameters Maturity Segments Principal References 

Greendale Kin: SS 
I-Age: 0 
L ≈30 
Dtotal	
  <	
  1 

1  Quigley et al., 2011 

ARABIA, IRAN and CAUCASE 
Fault or fault zone Fault parameters Maturity Segments Principal References 

Chaman fault 
system 

L > 1000 
 

4  Woodcock	
  and	
  Daly,	
  
1986.	
  

Gowk fault Kin: SS and R 
I-Age: 5 
L ≈ ? 
MR: 1-2 

1  Jackson 2006 et and 
references therein 

Levant Kin: SS 
L: 1000 
MR=5-7 
CR: 2,5-5 

3  Meghraoui, 2003; 
Alchabi 2010; 
LeBeon, 2008, 2010) 

New fault between 
Gharb and Avaj 
faults 

Kin: R 
I-Age: 0 
L: 14 

1 1 Walter, 2005. 

EUROPE 
Fault or fault zone Fault parameters Maturity Segments Principal References 

Paganica-San 
Demetrio 

Kin: N 
I-Age: 0,5 at least 
L: few km? 
MR: 0,5 

1  Galli,	
  2011. 

 
Lasserre, et al., in Himalaya-Tibet, le choc des continents, Eds. CNRS, 80, (2002) ; Tapponnier et al., C. R. 
Acad. Sci. Paris, 333, 483 (2001a) ; Tapponnier et al., Science, 294, 1671 (2001b) ; Tapponnier et al., Nature, 
343, 431 (1990) ; Meyer et al., Geophys. J. Int., 135, 1 (1998) ; Métivier et al., Tectonics, 17, 823 (1998) ; 
Peltzer and Saucier, J. Geophys. Res., 101, 943 (1996) ; Bilham & England, Nature, 410, 806 (2001); Ritz et al., 
Geology, 23, 1019 (1995); Prentice et al., J. Geophys. Res., 107 doi 10.1029/2001JB000803 ; Avouac and Lavé, 
in Himalaya-Tibet, le choc des continents, Eds. CNRS, 62, (2002) ; Kumar et al., J. Geophys. Res., 111, 
doi:10.1029/2004JB003309 (2006) ; Chevalier et al., Science, 307, 411 (2005) ; Wright et al., Science 305, 236 
(2004) ; Bilham et al., Science, 293, 1442 (2001) ; Brown et al., GSA Bull., 110, 377 (1998) ; Thompson et al., J. 
Geophys. Res., 107, doi:10.1029/2001JB000596 (2002) ; Sharer et al., J. Struct. Geol. (2004) ; Woodcock & 
Daly, Phil. Trans. Roy. Soc., 317, 13 (1986); McKenzie, Earth Planet. Sc. Lett., 29, 189 (1976); Westaway & 
Aeger, J. geol. Soc. Lond., 153, 729 (1996) ; Hubert-Ferrari et al., Geophys. J. Int., 153, 111 (2003); Sengor et 
al., in Strike-slip faulting and Basin formation, 227 (1985) ; Westaway, J. geophys. Res., 99, 12 071 (1994) ; 
Hubert-Ferrari et al., J. geophys. Res., 107, (2002); Barka et al., Tectonophysics, 322, 243 (2000); Barka et al., 
Tectonophysics, 7, 663 (1988); Armijo et al., Geophys, J. Int., 126, 11 (1996); Schindler, in: Schindler C, Pfister 
M (eds) Active tectonics of Northwestern Anatolia—The Marmara Poly-Project, ETH, Zürich, 329 (1997); 
Armijo et al., Geology, 27, 267 (1999); Jackson & McKenzie, Geophys. J., 93, 45 (1988) ; Tatar et al., Geophys. 
Res. Lett., 29, doi:10.1029/2002GL015427 (2002) ; Talebian & Jackson, Geophys. J. Int., 150, 422 (2002) ; 
Regard et al., Geophys. J. Int., 162, doi:10.1111/j.1365-246X.2005.02558.x (2005); Bayer et al., Geophys. J. 
Int., 165, doi:10.1111/j.1365-246X.2006.02879.x (2006) ; Wallace, Seism. Soc. Am. Bull., 74, 1091 (1984a) ; 
Wallace, U.S. Geol. Survey Prof. Paper 1274-A (1984b) ; Smith & Sbar, Bull. geol. Soc. Am., 85, 1205 (1974) ; 
Wallace, Bull. seism. Soc. Am., 77, 868 (1987) ; Niemi et al., Geophys. J. Int., 159, doi:10.1111/j.1365-
246X.2004.02454.x (2004); Friedrich et al., Tectonics, 23, doi:10.1029/2003TC001528 (2004) ; Bell et al., Bull. 
Seism. Soc. Am., 94, 1229 (2004); http://earthquake.usgs.gov/regional/qfaults/ca/index.php; Stirling et al., 
Geophys. J. Int., 124, 833 (1996). 
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2. Short discussions explaining the choice 

or rejection of some of the earthquake data 

Surface	
  slip	
  profiles	
  data:	
  

Because absolute uncertainties cannot be defined on the surface slip profiles data, I have assigned a 
quality factor to each slip profile, which depends on several parameters: 

- Quality 1: for old earthquakes (before 1950) and not well constrained slip data 
- Quality 2: fairly well constrained slip profile for which some uncertainties remain (especially 
in determination of net displacement) 
- Quality 3: Very well constrained slip profile 
 

The slip profiles are numbered S01, S02, etc. ‘S’ for ‘surface data’ and the number of the slip profile 
as in Table 1. When several slip profiles are available for the same earthquake, I precise in bold the 
preferred data: 
 
-S49/S149: Baja California 2010 (Wei et al., 2011) 
Rupture trace was mapped on the field in the NW half of the rupture only. The slip profile estimated 
from sub-pixel correlation of SPOT/InSAR images (S149) doesn’t take into account the large vertical 
component and is not in good agreement with the slip profile inferred near the surface from the source 
inversion model (S49) 
à Quality 1. However, because the slip profile is incomplete, I do not consider it in my overall 
analysis of slip profiles. 
 
-S56 : Bogd 1957 (Kurushin et al., 1997 + Choi et al., 2012) 
Old earthquake and late studies but displacement measurements fairly dense and precise along the 
entire rupture length  
à Quality 2 
 
-S02/102 = Bolu Gerede 1944 (Barka et al., 1996 / Kondo et al., 2005) 
Old earthquake and late studies. S02 is less detailed than S102. S102 measured more displacement 
data but the measurements are disputable (offset of shrubs and small bushes measured 60 years after 
the earthquake). Also summed  displacements might be included in the surface measurements  
à S02 is preferred but with a small quality (1) 
 
-S03: Borah Peak 1983 (Crone and Machette 1984; Crone et al., 1987) 
Complete and robust study. Surface measurements done in the week following the earthquake 
à Quality 3 
 
- S04: Borrego Mountain 1968 (Clark 1972) 
Old earthquake but complete surface measurements along the entire rupture, made from 8h after the 
earthquake.  
à Quality 2 (to 3) 
 
- S05 : Chi Chi 1999 (Dominguez et al., 2003) 
Complete measurements along the entire rupture length. Displacements deduced from the composition 
of the East and North components of the pixel correlation on Spot images. However the vertical 
component is not taken into account.  
à Quality 2  
 
-S50 : Darfield 2010 (Quigley et al., 2011) 
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Complete measurements and rupture analysis both on the field and from Lidar data 
à Quality 3 
 
- S08/S108 : Denali 2002 (Haeussler et al., 2004 / Eberheart-Phillips et al., 2003) 
Both profils have a similar overall shape. S08 is preferred because it has more offset measurements 
along the entire rupture length (ground surface and glacier). Three distinct faults have broken during 
the earthquake (Susitna Glacier, Denali and Totschunda faults, see IDs for details). The slip profiles do 
not include slip on the Susitna Glacier oblique reverse fault. 
In some cases discussed later on, I will have to only discuss the slip on the Denali fault; I will thus 
ignore the part of the slip profiles which show the slip on the Totschunda fault. 
à Quality 2 (but particular case because several faults have broken during the earthquake) 
 
-S44 : Dixie Valley 1954 (Caskey et al., 1996) 
Old earthquake and late study but surface measurements are dense and robust along the entire rupture 
length. Net displacement calculated using fault dips described in the literature (see IDs for details) 
à Quality 1 
 
-S46/146 : Duzce 1999 (Duman et al., 2005 / Akyuz et al., 2002) 
Both profils are very similar (length, displacements), and both result from precise and dense 
measurements along the rupture length. S46 is slightly preferred because Duman et al., 2005 present a 
more detailed surface mapping. 
Slip profile at surface is symmetric whereas slip profile inferred at depth shows a more asymmetric 
slip profile with maximum displacement deported to the west 
à Quality 2  
 
-S58: El Asnam 1980 (Yielding et al., 1981) 
Surface measurements done 10 days after the earthquake. Uncertainties on the estimation of the net 
displacement (reverse component) 
à Quality 2  
 
- S09: Elmore Ranch 1987 (Hudnut et al., 1989) 
The slip profile is the sum of the displacments that occurred on the 6 parallel tiny branches. 
Even if surface measurements are detailed, displacements are very low (10 cm); the earthquake 
occurred in a complex fault zone in interaction with the Superstition Hills fault and  that broke the 
perpendicular Superstition Hills fault a few hours after the Elmore Ranch . 
à Quality 1 but because of the reasons above, I will not consider this surface slip profile in my 
analyses 
 
-S10: Erzincan 1939 (Barka et al., 1996) 
Old earthquake and late study  
à Quality 1 
 
-S59: Fairview Peak 1954 (Caskey et l., 1996) 
Late study but dense surface measurements along the entire rupture length. Net displacement 
calculated by composition of horizontal and vertical components and using fault dips described in the 
literature (see IDs for details) 
à Quality 1 
 
-S13: Fandoqa 1998 (Berberian et al., 2001) 
Measurements done 3 days after the earthquake and over a period of one year. Strike slip major 
component with a minor reverse component that can induce uncertainties on the net displacement 
estimation.  
à Quality 2 
 
- S14/S114: Fort Tejon 1857 (Sieh et al., 1978 / Zielke et al., 2012) 
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Old earthquake that occurred over a very long distance. Late studies reported different maximum 
displacements (Dmax [Sieh et al. 1978] = 9 m ; Dmax [Zielke et al. 2012] = 6 m). However both 
profiles have a similar overall shape (see IDs for details)  
S114 is preferred because Zielke et al. (2012) provide solid arguments against the over-estimated 
maximum slip measurement done by Sieh et al. (1978).  
à Quality 1 
 
-S57: Fuyun 1931 (Jianbang et al., 1984 + Lin and Lin 1998) 
Old earthquake. Late studies but in good agreement with each other (see IDs for details). Dense 
measurements on the 2/3 southern part of the rupture. The northern part is less described. 
à Quality 1 
 
S19 : Hebgen Lake 1959 (Myers and Hamilton 1964) 
Old earthquake but surface measurements done a few days after the mainshock. Complete and precise 
mapping of the rupture. However the major part of the slip measuremens takes into account offsets 
likely due to landsliding. This part must not be included in the on fault displacement.  
à Not included in my analysis because of these reasons. 
 
-S22/122 : Hector Mine 1999 (Jonsson et al., 2002 / Treiman et al., 2002) 
Dense surface measurements (S122) in good agreement with InSAR measurements (S22). S22 is 
preferred because it is more sensible to ground deformation at rupture tips, not necessarily visible on 
the field. 
à Quality 3 
 
- S23 : Imperial Valley 1979 (Sharp et al., 1982) 
Study done 4 days after the earthquake. Surface measurements dense along the rupture length. 
However at least 5 km of rupture trace is missing near the hypocenter (uncertainties on the rupture 
length). Small amplitude of the surface displacements (suggesting that part of the deformation was 
diffused? Surface slip under-estimated?) 
à Quality 1  
 
- S60 : Imperial Valley 1940 (Sharp et al., 1982) 
Old earthquake. Late study but fairly complete along the entire rupture length.  
à Quality 1  
 
-S27/127/1127: Kunlun 2001 (Lasserre et al., 2005 / Klinger et al., 2005 / Xu et al., 2006) 
Slip profiles are in good agreement (slip distribution, Dmax). S27 (InSAR) is preferred because it 
“captures” deformation along the entire rupture length (over 400 km). 
S1127 is also well constrained from field measurements that complete the data where InSAR data are 
missing (rupture tips and lakes) (see IDs for details)  
à Quality 2 
 
-S33 : Landers 1992 (Sieh et al., 1993) 
Precise field measurements done a few days after the earthquake. 
Three distinct faults broke (Emerson-Camp Rock, Johnson Valley et Homestead Valley, see IDs for 
details). Southern part of the slip profile (Eureka Peak fault) is not included in the coseismic slip 
profile because it corresponds to post seismic deformation (see IDs for details). 
à Quality 3 (but particular case because several faults broke during the earthquake) 
 
-S34/134 : Luzon 1990 (Punongbayan et al., 1990 / Yomogida and Nakata 1994) 
Dense measurements done a few days after the earthquake along the entire rupture length (S34). 
Precise field mapping despite of the dense vegetation and paddy fields. 
(S134 are complementary coseismic measurements based on eyewitnesses (local population)  
à Quality 2 
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-S35 : Manyi 1997 (Peltzer et al., 1999) 
No precise field mapping, but precise InSAR measurements in optimal conditions (complete cover of 
the rupture length, arid climate). However the amount of slip can be over estimated depending on the 
many assumptions done during the Insar modeling (fault dip, vertical component, etc.) 
à Qualiy 2 
 
-S36 : Mudurnu 1967 (Barka et al., 1996) 
Old earthquake but detailed study done a few months after the earthquake (Ambraseys and Zatopek 
1968). Aftershock (Mw 5.5) occurring 8 days after the mainshock might have contributed to the 
reverse deformation.  
à Qualité 2 
 
- S53/S54: Muzaffarbad 2005 (Avouac et al., 2006 / Kaneda et al., 2008) 
S53 (sub-pixel correlation on Spot images, Avouac et al., 2006) et S54 (field measurements; Kaneda et 
al., 2008) are in good agreement. S53 is slightly preferred because it offers more surface 
measurements and a complete description of the deformation along the rupture length.  
Uncertainty on the net displacement (reverse faulting) 
à Quality 2 
 
-S45 : Pleasant Valley 1915 (Zhang et al., 1999) 
Old earthquake and late study. Almost complete surface slip measured but uncertainty on the rupture 
length (northern scarp is not included in our analysis, see IDs for details) 
à Quality 1 
 
-S38 : San Francisco 1906 (Lawson 1908 + Thatcher et al., 1997) 
Old earthquake. Surface measurements were missing in the northern part of the rupture (off shore) but 
displacements were modeled along the entire rupture length (see IDs for details)  
à Quality 1 
 
-S52 : Sichuan 2008 (Liu Zeng et al., 2009 + Lin et al., 2009, 2010 + Zhang et al., 2010) 
Compilation of dense field measurements available from different studies. Field measurements are in 
good agreement (except near Beichuan; see IDs for details). There are uncertainty however on the net 
displacement (oblique strike-slip and reverse fault) that I estimated from the composition of horizontal 
and vertical components using fault dips available from literature. 
à Quality 2  
 
-S47 : Superstition Hills 1987 (Sharp et al., 1989) 
Earthquake that occurred a few hours after the Elmore Ranch  on a perpendicular fault. Complete field 
measurements along the rupture length but the slip distribution and the maximum displacement at 
surface are very under-estimated compared to slip inferred at depth from source inversion models (as 
the Imperial Valley , possible diffusion of the coseismic deformation?) (see IDs for details) 
Also a very important postseismic deformation was observed one year after the earthquake (amounting 
to twice of the coseismic slip)  
à Quality 1 but, for the reasons above, I did not consider the slip profile in my analyses. 
 
-S41 : Tosya 1943 (Barka et al., 1996) 
Old earthquake and late study.  
à Quality 1 
 
-S51 : Yushu 2010 (Li et al., 2012) 
Surface slip measurements are missing on a large part of the rupture (see IDs for details). Large 
uncertainty of the maximum displacement, which varies from 1.8 to 3 m depending on the studies 
à Quality 1 but, for the reasons above, I did not consider the slip profile in my analyses. 
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Model-­‐inferred	
  earthquake	
  data:	
  

The slip profiles are numbered M01, M02, etc. ‘M’ for ‘Model data’ and the number of the slip profile 
as in Table 2. I have discriminated the EQ source inversion models on the following criteria.  
 
Underlined model: when several models exist fot a same EQ 
Model indicated in blod: The preferred model 
 
Quality 0 = not considered  (for instance because Dmax model < Dmax surface, …etc) 
Quality 1 : poorly contrained : far field data and/or old EQ and/or low Dmax (< 1m) 
Quality 2 : well contrained  (dense record, near-field, etc) 
Quality 3 : very well contrained  (dense record, near-field, multiple complementary data analyzed 
jointly etc)  
-Antarctic 1998-main (Antolik et al., 2000) M01 
EQ isolated (off shore), Teleseismic data only 
Quality 1 
 
- Antarctic 1998-second (Antolik et al., 2000) M02 
EQ isolated (off shore), Teleseismic data only 
Quality 1 
 
- Baja California 2010 (Wei et al., 2011)  M03 
Rupture in Mexico but close to the USA border --> Better constraint close to the USA (GPS-sub pixel 
correlation of SPOT images, InSAR, Teleseismic) than in Mexio (Teleseismic, sub-pixel correlation of 
SAR images, no surface trace) 
Maximum displacement measured at the SE fault tip 
Slip length profile at surface (S149) not in good agreement with slip length inferred at depth (M03) 
Quality 1  
 
- Borah Peak 1983 (Mendoza and Hartzell 1988) M04 
Teleseismic data only ; Dmodel < Dsurface 
Quality 0 
 
- Boumerdes 2003 (Delouis et al., 2004) M05 
off shore but near field data : GPS+uplift coastal+ Teleseismic 
Quality 1 
 
- Buhj 2001 (Copley et al., 2011) M06 
Sub pixel correlation of SPOT images + InSAR data including postseismic deformation (Schmidt and 
Burgmann 2006) + Teleseismic ;  
L overestimated 
Quality 2  
 
- Central Chile 1985 (Mendoza et al., 1994) M07 
Subduction. Teleseismic and strong motions data  
Quality 1 
 
- Chichi 1999 (Chi et al., 2001) M08 :  
Dense Strong motions data. L overestimated.  
Quality 1 
- Chichi 1999 (Johnson et al. 2002) M09 
Dense GPS data ; fault plane adapted to surface trace  
Perpendicular tip not considered in my database 
Dmodel = Dsurface 
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Quality 1   
- Chichi 1999 –(Ma et al., 2000) M10 
Teleseismic data only ; one single fault plane 
Quality 1  
- Chichi 1999 –(Ma et al., 2001) M11 
Teleseismic + dense strong motions + dense GPS  data  
removal of artefacts at fault edges 
Quality 3 
- Chichi 1999 - (Sekiguchi et al., 2002) (not found) M12 : 
Dynamic model ; strong artefacts  at the base of the rupture plane.  
Quality 1 
- Chichi 1999 –(Wu et al., 2001) M13 
Strong motions + GPS data 
Quality 2 
- Chichi 1999 –(Zeng and Chen 2001) M14 
GPS+Strong motions data ; Dmodel < Dsurface 
Quality 1 (or 0) 
 
- Colima 1995 – (Mendoza and Hartzell 1999) M15 
Subduction – Teleseicmic data only 
Quality 1 
 
- Coyote Lake 1979 – (Liu and Helmberger 1983) M16 
Old EQ ; Strong motions data close to the fault 
Quality 1 / OUT of graphs 
 
- Denali 2002 – (Asano et al., 2005) M17 
GPS+Strong motions but rupture plane « too small » (High slip patch at fault edges). Segments in 
good agreement with surface data 
Quality 2- 
- Denali 2002 – (Oglesby et al., 2004) M18 
GPS+Strong motions. Segments in good agreement with surface 
Quality 2+  
 
- Duzce 1999 – (Delouis et al., 2004) M19 
Teleseismic data + Strong motions + InSAR 
Slip distribution at depth is asymmetric (different to surface slip length profile)  
Quality 3  
 
- Elmoreranch 1987 – (Larsen et al., 1992) M20 
Old and small EQ ; Sparse GPS data close to the fault  
Quality 1 
 
- Haiti 2010 – (Mercier de Lépinay et al., 2012) M22 
InSAR+Teleseismic+Regional seismology+ structural data  
Part of the rupture trace is offshore 
Quality 2 
- Haiti 2010 – (Sladen - Caltech website 2010) M23 
Teleseismic+corals+InSAR but too complex fault geometries ? 
Quality 1  
  
- Hector 1999 – (Ji et al., 2002) M24 
Teleseismic+Strong motions (a little bit far) + dense GPS + Surface data 
Quality 2 
- Hector 1999 – (Jonsson et al., 2002) M25 
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InSAR+GPS data 
Quality 2 
- Hector 1999 – (Kaverina et al., 2002) M26 
InSAR+GPS+local and Broadband regional seismology+Surface data 
Quality 3 
- Hector 1999 – (Salichon et al., 2004)  M27 
InSAR+GPS+Teleseismic+Surface data 
Quality 3 
à24 et 27 could be the best model but M26 is preferred (both far and near field seismological data)  
 
- Huyga1 1996 – (Yagi et al., 1999) M28 
Small EQ that occurred off shore ; Strong motions+GPS data 
Quality 1  
- Huyga2 1996 – (Yagi et al., 1999) M29 
Small EQ that occurred off shore ; Strong motions+GPS data 
Quality 1  
 
- Imperial Valley 1979 – (Archuleta 1984) M30 
Old earthquake but Strong motions data close to the fault  
Quality 1 
- Imperial Valley 1979 – (Hartzell and Heaton 1983) M31 
Old earthquake but Strong motions data close to the fault + Teleseismic data 
Quality 1  
- Imperial Valley 1979 - Olson and Apsel 1982 M32 
Old earthquake but Strong motions data close to the fault ( low displacement estimated)  
Quality 1 
- Imperial Valley – (Zeng and Anderson 2000) M33 
Old earthquake but apparently, Strong motions data close to the fault  
Quality 1 
 
- Izmit 1999 – (Bouchon et al., 2002) M34 
Few strong motions data situated on one side of the rupture 
Quality 1 
- Izmit 1999 – (Cakir et al., 2002) M35 
InSAR+Surface data 
Quality 1 
- Izmit 1999 – (Delouis et al., 2002)  M36 
InSAR+GPS+Teleseismic+Strong motions 
Quality 2 
- Izmit 1999 – (Reiliniger et al., 2000)  M37 
InSAR+GPS+Surface 
Quality 1 
- Izmit 1999 – (Sekiguchi and Iwata 2002) M38 
Strong motions (few stations) 
Quality 1 
- Izmit 1999 – (Yagi and Kikuchi 2000) M39 
Teleseismic+Strong motions (rupture plane too simple) 
Quality 1 
 
- Izu-Hanto-Toho-Oki 1980 – (Takeo 1988) M40 
Far field strong motions data  - Off shore, old and small EQ 
Quality 0 
 
- Joshua Tree 1992– (Bennet et al., 1995) M42 
GPS close to the rupture plan 
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Quality 1 
- Joshua Tree 1992 – (Hough and Dreger 1995)  M43 
3 regional broadband stations + temporary postseismic stations 
Quality 1 
 
- Kobe 1995 – (Cho and Nakanishi 2000) M46 
Strong motions+GPS+leveling data 
Quality 2+ 
- Kobe 1995 – (Ide et al., 1996) M 47 
Strong motions data 
Quality 1 
- Kobe 1995 – (Sekiguchi et al., 1996) M 48 
Strong motions data 
Quality 1 
- Kobe 1995 – (Wald 1996) M 49 
Teleseismic+Strong motions+GPS+Leveling data 
Show the impact of each data on the slip distribution and estimation of the weight of each 
datasets=equivalent misfit between the data  
Quality 3 
- Kobe 1995 – (Yoshida et al., 1996) M 50 
Teleseismic+Strong motions+GPS data  
Quality 3 
- Kobe 1995 – (Zeng and Anderson 2000) M51 
Strong motions data 
Quality 1 
 
- Landers 1992 – (Cohee and Beroza 1994) M52 
Strong motions+Surface data ; Dmodel is a little bit lower than Dsurface 
Quality 1 
- Landers 1992 – (Cotton and Campillo 1995) M53 
Strong motions data- Dmodel < Dsurface  
Quality 1  
- Landers 1992 – (Hernandez et al., 1999) M54 
GPS+(INSAR)+Strong motions data– D model equivalent to Dsurface  
Quality 2 
- Landers 1992 – (Wald and Heaton 1994) M55 
Teleseismic+Strong motions+GPS+Surface data 
Quality 3 
- Landers 1992 – (Zeng and Anderson 2000) M56 
Strong motions data 
Quality 1 
 
- Lomaprieta 1989 – (Beroza 1991) M57  Quality 1 because all models are very 
different  
20 Strong motions stations 
Quality 1 
- Lomaprieta  1989 – (Wald et al., 1991) M59 
48 Strong motions+ 24 Teleseismic 
Quality 1 
- Lomaprieta 1989 – (Zeng and Anderson 2000) M60 
Strong motions 
Quality 1 
 
- Manyi 1997 – (Funning et al., 2007) M104 
InSAR (+mapping of rupture trace with Landsat data + subpixel correlation SAR images) 
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Quality 2 
- Manyi 1997 – (Wen and Ma 2010) M105 
Teleseismic data and comparison with InSAR data 
Dmodel < Dsurface. 
Quality 2  
 
- Maule 2010 – (Delouis et al., 2010) M61 
Subduction- slip occurred mainly under the continental margin –  
static&high rate GPS+InSAR+Teleseismic 
Quality 3 
 
- Michoacan 1985 – (Mendoza and Hartzell 1988) M62 
Subduction but slip occurred mainly under the continental margin–  
4 Strong motions+Teleseismic  
Quality 1 
 
- Morgan Hill 1984 – (Beroza and Spudich 1988) M63 
6 Strong motions stations 
Quality 1 
- Morgan Hill 1984 – (Hartzell and Heaton 1986) M64 
11 Strong motions (better distributed) + 4 Teleseismic 
Quality 2 
 
- Nahanni1 1985 – (Hartzell et al., 1994) M66 
Teleseismic data 
Quality 1 
 
- Nahanni2 1985 – (Hartzell et al., 1994) M67 
Teleseismic data 
Quality 1 
 
- Northridge 1994 – (Dreger 1994) M68 
Teleseismic data 
Quality 1 
- Northridge 1994 – (Hartzell et al., 1996) M69 
Dense Strong motions data (35 stations) 
Quality 1 
- Northridge 1994 – (Hudnut et al., 1996) M70 
Dense GPS (66 stations) data 
Quality 1 
- Northridge 1994 – (Wald et al., 1996) M71 
Teleseismic+Strong motions (38)+ GPS (26) data 
Show the impact of each dataset on the slip distribution 
Quality 2 
- Northridge 1994 – (Zeng and Anderson 2000)  M72 
Strong motions (10) data 
Quality 1 
 
- NZ-Canterbury 2010 – (Beavan et al., 2012)  M73 
Dense GPS+INSAR(+comparison with geology and Lidar data) 
Quality 2 
 
- NZ-Canterbury dec.2011- (Beavan et al., 2012) M74 
Off shore, Dense GPS+INSAR 
Quality 2 
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- NZ-Canterbury fev.2011 – (Holden 2011) M75 
Strong motions data 
Quality 1  
 
- Oaxaca 1999 – (Hernandez et al., 2001) M76 
Off shore- Strong motions data 
Quality 1 
 
- Palmspring 1986 – (Hartzell 1989) M78 
9 Strong motions  
Quality 1 
- Palmspring 1986 – (Mendoza and Hartzell 1988) M79 
19 Teleseismic 
Quality 1 
 
- Parkfield 2004 – (Custodio et al., 2005) M80 
Dense Strong motions data (43) 
Quality 2 
- Parkfield 2004 – (Dreger et al., 2005) M81 
8 Strong motions+23 GPS but automatically method (less controlled) data adjustements are not shown  
Quality 0 
- Parkfield 2004 – (Ji et al., 2005)  M82 
1 Strong motions + 27 GPS data 
Quality 2 
 
- Peru 1996 – (Salichon et al., 2003) M84 
Subduction but under continental margin-  
Teleseismic+incomplete InSAR  
Quality 1 
- Peru 1996 – (Spence et al.1999) M85 
Teleseismic data 
Quality 1 
 
- Petatlan 1979– (Mendoza 1995) M86 
Old EQ ; subduction- 
Teleseismicdata 
Quality 1 
 
- Playa Azul 1981 – (Mendoza 1993) M87 
Old EQ ; subduction- 
Teleseismicdata 
Quality 1 
 
- San Fernando 1971 – (Heaton 1982) M88 
Old EQ but Teleseismic+Strong motions+uplift surface data 
Quality 1 
 
- Sichuan 2008 – (Sladen - Caltech website 2008)  M89 
Teleseismic data -L underestimated 
Quality 1 (revu à la baisse) 
- Sichuan 2008 – (Fielding et al., 2013) M189 
Teleseismic+InSAR+Dense GPS data 
Quality 3  
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- Sierra Madre 1992 – (Wald 1992) M90 
Teleseismic+Strong motions data 
Quality 2 
 
- Sumatra 2004 – (Chlieh et al., 2007)  M91 
Subduction- near and far-fiels GPS data 
Quality 1+ 
 
- Sumatra 2005 – (Konca et al., 2007) M92 
Subduction- GPS+Corals+Teleseismic data 
Quality 2 
 
- Sumatra 2007 – (Konca et al., 2008)  M93 
Subduction- GPS+Teleseismic data 
Quality 2- 
 
- Superstition Hills 1987– (Larsen et al., 1992) M94  
GPS-L underestimated 
Quality 1 
- Superstition Hills 1987 – (Wald et al., 1990) M95  
Strong motions- L underestimated  
Quality 1+ 
 
- Tabas 1978 – (Hartzell and Mendoza 1991) M96 
Old EQ ; Few Strong motions(3)+Teleseismic(10) data 
Quality 1 
 
- Tocopilla 2007 – (Delouis et al., 2009) M97 
Subduction but slip under the continental margin 
Strong motions+Teleseismic data 
Quality 2 
 
- Tohoku-Oki 2011 – (Hooper et al., 2013) M106 
Subduction- GPS on shore (far)+tsunami+satellite altimetry 
Quality 2 
- Tohoku-Oki 2011 – (Wei and Sladen (Caltech website 2011) M107 
Subduction- GPS on shore(far)+Teleseismic data 
Quality 2 
- Tohoku-Oki 2011 – (Romano et al., 2012) M108 
Subduction- GPS(on and off shore) + tsunami data 
Quality 2 
- Tohoku-Oki 2011 – (Bletery et al., submitted) M109 
Subduction- GPS(on and off shore), (InSAR ), strong motion, Teleseismic, tsunami 
Quality 3 
  
- Tottori 2000 – (Semmane et al., 2005) M98 
21Strong motions+14GPS data 
Quality 2 
- Tottori 2000 – (Iwata et al., 2000 M99 
Strong motions data 
Quality 1 
- Tottori 2000 – (Sekiguchi et al., 2003) M100  
12Strong motions+10GPS+59Levelling data  
Quality 2 (not best because paper not found) 
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- Yamaguchi 1997 – (Ide 1999) M101 
Strong motions 
Quality 1 an OUT in graph 
 
- Yushu 2010 – (Li et al., 2011) M102 
InSAR+Teleseismic data (+SPOT images for segmentation) 
Dmodel a little bit low 
Quality 1  
 
- Zihuatanejo 1985 – (Mendoza 1983) M103 
subduction-Teleseismic data 
Quality 1 
 


	These_PERRIN-Annexes-09062014
	These_PERRIN-Annexes-09062014.2
	These_PERRIN-Annexes-09062014.3
	These_PERRIN-Annexes-09062014.4
	These_PERRIN-Annexes-09062014.5



