Supplemental Material for
Fault Locking, Block Rotation and Crustal Deformation in the Pacific Northwest

Robert McCaffrey,* Anthony |. Qamar,>” Robert W. King,® Ray Wells,*
Giorgi Khazaradze*®, Charles A. Williams,* Colleen W. Stevens,*® Jesse J. Vollick and
Peter C. Zwick™’

1Department of Earth & Environmental Sciences, Rensselaer
Polytechnic Institute, Troy NY 12180

2Department of Earth & Space Sciences, University of Washington,
Seattle, WA 98195

Department of Earth, Atmospheric & Planetary Sciences, Massachusetts
Institute of Technology, Cambridge, MA 02139

4U.S. Geological Survey, 345 Middlefield Rd. MS 973, Menlo Park, CA,
94025

SDept. of Geodynamics and Geophysics, Universitat de Barcelona,
Barcelona, Spain

5Geographic Data Technologies, Lebanon NH

"Fugro Seafloor Surveys, Inc., 2727 Alaskan Way, Pier 69, Seattle, WA
98121

"Deceased

Geophysical Journal International, 2007.



Appendix A

We test the ability of the available data to detect variationsin locking (or creep) on
the Cascadia thrust and block angular velocities by performing a hybrid of the so-called
checkerboard test, that we call the ‘ zebra' test (Figs. A1 and A2). In the simulation, we
generate a forward model of the distribution of f that has alternating bands along strike
giving the locking map a ‘striped’ appearance (Fig. Al1a). The forward calculation was
run for this locking variation and the angular velocities of model m05G to calculate the
expected GPS velocities, dip vectors and fault slip rates. Normally-distributed random
noise was then added to each datum according to its assigned uncertainty. These data
were then used in the inversion to estimate the distribution of f on the fault surface and
the block angular velocities.

We performed 3 inversions each using a different parameterization of the node
distributions and each with a separate realization of the data. The starting model was one-
dimensional and comprised alinear decrease in f with depth. For the modified Wang
effective transition zone (ETZ) parameterization (Fig. Alb), the resulting distribution of
f (Fig. Alb) shows that the data can resolve along-strike spatial variations in locking at
the scale of the inter-node distance (roughly 50 km). As expected, f values at nodes near
the deformation front are not recovered well but those within about 50 km of the coast
(20 km depth on the slab and deeper) and below land are recovered within about f = 0.2
or better.

The second test (Fig Alc) uses a parameterization where f must decrease
monotonically downdip but its functional form is not specified. This again does an
acceptable job of recovering the distribution of f beneath land and within 50 km of the
coast. The final test (Fig. A1ld) does not impose any constraints on the distribution of f
either along strike or down dip. In this case the along strike variation is recovered but the
down dip variation is patchy, that is, there are spurious short-wavelength variations
introduced. This result indicates that some down dip smoothing is warranted, which we
have applied through use of the modified Wang function as discussed in the text.

The recoveries of the poles of rotation are shown in Fig. A2. The red ellipses and
numbers (rotation rates) are those from m05G and the green, blue, and purple are those
recovered from the three tests of Fig. Alb, Alc, and Ald, respectively. For most of the
poles, the mO5G (red) ellipse includes the test poles and the formal uncertainty in the
rotation rate (in parentheses) covers the test rates. Note that the Oregon Coast Ranges
(OrCR) and Portland (Port) poles are statistically indistinguishable — these blocks were
separated in model mO5G on the basis of geologic information only.

Figure Al. Tests of the recovery of adistribution of f on the Cascadia subduction zone.
GPS veocity, fault dip rate, and dlip vector azimuth data predictions for the model in (@)
were calculated and then random noise was added to each. Using the perturbed data,
inversions were performed using the (b) modified Wang parameterization of the node f
values, (c) a parameterization where nodes are independent along strike but forced to
decrease with depth, and (d) a parameterization where nodes are indeperdent along strike
and in depth. Black dots show node positions and black curves are slab depth contours;
depths given in kms at bottom of (d). Triangles show positions of volcanic centers.



Figure A2. Recovery of poles of rotation (relative to North America) for the test cases of
Fig. Al. Red dots, red ellipses and red numbers give the poles and rotation rates (in
deg/Myr) for the test model m05G. Green ellipses and numbers are for the ETZ test (Fig.
A1b), blue are for the ‘down dip decrease’ test (Fig. Alc) and purple are for the
‘unconstrained’ case (Fig. Ald). The red ellipses and rotation rates plus uncertainties
encompass the test cases indicating that the formal uncertainties account for the noise in
the data and the different parameterizations.
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Appendix B

Here we present a series of inversions using a variety of block geometries. For each test
result, we show a map of the model geometry, block statistics, poles, the predicted
rotational velocity field (except mOOr that shows the velocity field arising from locking
strain), the predicted locking and dlip deficit distributions, and the surface velocities due
to fault locking. In the discussions of each run, the conclusions are given.

In each inversion, the motions of the blocks in northern Caifornia, Nevada, and Utah are
taken from McCaffrey (2005) and are fixed. Locking on the Cascadia thrust and al other
active faults was estimated.

Within each domain the nrms of the GPS velocities and the Q value are given below the
domain name. For mOOr these are preceded by the number of GPS sites within the
domain.

The map label gives the inversion name below which is C2/NP/DF corresponding to chi-
squared/#Parameters/Degrees of freedom.

mOOr: (c,? = 11.09) The regionnorth of 41.5N was assumed to be fixed relative to North
America. The surface velocities shown result from the locking on the Cascadia thrust to
the west and crustal faults to the south. The inversion is trying to match the rotational
nature of the velocity field by severely changing the JdFa pole and the locking
distribution. None of the data are fit well. (1) CIMB fits well as part of NoAm; (2) AlbH
fitswell but is not sengitive.

mOL1r: (c,? = 1.80) The region is assumed to comprise two large blocks that rotate
relative to North America. (1) The northern domains SoVI, Whdl and Wenafit much
better but NoV1 does not; (2) NoV1 should be separate from the others; (3) SnRP, SWid
and SEOr rotate together.

mO03a: (cn® = 5.86) In this run, the 5 domains west of the arc (the forearc) move together
relative to NoAm. None are fit very well suggesting that they do not move together. This
is not a Sumatra-style forearc migration situation.

mO3b: (c? = 1.52) Here we see that (1) EWas is moving relative to NoAm; its Q is about
20x higher than when it is fixed to NoAm; (2) EOre (Q = 19%) is consistent with the
motion of the 3 domainsto the east; (3) OrBR does not move with the forearc; (4) the 5
domainsin W Washington do not move together; (5) NoVI moves relative to SoVI and
relative to NoOAm (6) Wena s not part of EWas..

mO3c: (cn? = 1.45) (1) OrBR does not move with the blocks to the east; (2) Wena fits
with SoVI.

mO03d: (c,? = 1.26) (1) OrBR is independent of other domains; (2) Port is not moving
with the Oregon Coast ranges.



mO3e: (cn? = 1.26) (1) Wena’s Q is doubled when moving aone compared to moving
with SoVI; (2) YFTB’s Q is similar moving with EOre as with Olym.

mO3f: (cn? = 1.32) (1) Adding Taco to NoCR and Port degrades the fit to the Coast
Ranges; (2) making Seat independent has marginal improvement; (3) YFTB is how
compatible with EOre blocks.

mO03g: (cn® = 1.23) (1) YFTB and Seat together gives good results but YFTB and Seat
separate (MO3f) was fine too; (2) Olym and Taco still not fitting while moving together.

mO3h: (cy? = 1.14) (1) Olym much better on its own; (2) Taco somewhat better (Q = 5%)
on its own.

mO3i: (cn? = 1.22) (1) Olym and Seat work well together; (2) Taco, Port and YFTB not
moving together; (3) NoCR and SoCR probably not separate blocks.

mO3;j: (cn? = 1.23) (1) Taco and Port together not a good fit.

mO3k : (cn? = 1.19) (1) Whdl and Seat together, not much difference when Whdl stuck to
SoV1 and Seat stuck to Olym.

mO3l: (cn? = 1.10) Final geodetic model based on previous tests.

mO3m: (cn? = 0.98) Thisis model m03! with estimates of uniform strain rates within each
composite block. The resulting principal strain rate tensors are shown by the green
arrows. The fits are improved in Taco, Port and YFTB suggesting there is yet unmodeled
strain rates there.

mO5G: (cn? = 1.13) This model starts with m03| and some changes are applied to
accommodate additional geologic data. The modifications to the block model m0O3| for
model mO5G are specifically to (a) separate the SE Oregon (SEOr) block from the others
to dlow 0.5 to 1.0 mm/yr fault-normal dip across the Santa Rosa — Quinn — Owyhee fault
system (Pezzopane & Weldon 1993), (b) separate the Portland (Port) block from the
NoCR/SoCR block across Portland, and (c) separate the Whidbey Island block (Whdl)
from SoV|1 to allow a small amount of dlip on the Devil’s Mountain fault.

Some ‘hard constraints are applied to force the model to satisfy some geologic
congtraints. These are applied by using a penalty function.

Hard constraints for nD5G

Type Long. Lat. FI XD MOWVG M n. Max. Cal c. Penal ty

Rate 240.9000 42.4000 SEO O BR 0.00 2.50 1.36 0. 0000E+00
Rate 235.5000 47. 0000 A ym NoCR 0. 00 4.50 4. 48 0. 0000E+00
Rate 237.5000 47.6000 Taco Seat 0.00 4.00 0.95 0. 0000E+00
Rate 240.0000 43.5000 OBR EOe 0. 00 4.00 2.37 0. 0000E+00
Rate 238. 0000 42. 0000 SoCR OrBR 0. 00 3.50 1.80 0. 0000E+00
Rate 236.0000 48.2000 AlbH Aym 0. 60 3.00 0.63 0. 0000E+00



Rate 233.0000 51. 0000 SoVI NoVI 0. 00 2.80 2.78 0. 0000E+00
Rate 239. 5000 47.8000 EVas Véna 0. 00 1.50 1.49 0. 0000E+00
Rate 237.9900 49.1500 CI MB SoVI 0. 00 10. 00 3.16 0. 0000E+00
Rate 237.0800 50. 1300 CI MB SoVi 0. 00 10. 00 3.22 0. 0O000E+00
Azi m 238.0000 47.9000 Whdl Seat -45.00 135.00 -20.40 0. 0000E+00
Azim 237.0000 48. 0500 AlbH Oym 10.00 80. 00 10. 68 0. 0000E+00
Spin 236.0000 50. 0000 NoAm SoVI -0.20 0. 20 -0.03 0. O000E+00
Spin 236. 5000 46. 0000 NoAm NoCR -1.40 -0.90 -1.02 0. 0000E+00
Spin 236. 3000 47.5000 NoAm A ym -0.30 0.00 -0.11 0. 0000E+00

Type = type of constraint (Rate is slip rate in mmyr; Azimis azinmuth in
degrees; Spin is spinrate in deg/ M)

Long., Lat. = where constraint is applied
FI XD = fixed bl ock

MOVG = novi ng bl ock

Mn. = m ni nrum val ue all owed

Max. = maxi num val ue al | owed

Calc. = cal cul ated val ue
Penalty = penalty assessed

mO5A: (cn? = 1.10) This model is the same as m05G but additional data have been used.
The result is similar to mO5G as discussed in the text. The fits of al the data are given in
the Supplemental files.
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Suppl ementary i nformation for:

MCaffrey, R, A |. Qamar, R W King, R Wlls, G Khazaradze, C. A WIIians,
C. W Stevens, J. J. Vollick, and P. C. 2Zw ck, Fault |ocking, block rotation
and crustal deformation in the Pacific Northwest, Geophysical Journal
I nternational, 2007.

Summary of fits to data

N = nunber of data

SSData = sum of squares of weighted data

SSfit sum of squares of weighted predicted data
SSr es sum of squares of weighted residuals

Chi 2/ N = chi-square of weighted residuals

Nrns = nornalized rns of weighted residuals

Wns = weighted rnms of residuals

Sum = sum of weights

Data type N  SSDat a SSfit SSres Chi 2/ N N ns Wns Sumi

Tilt rates 11 1.36E+01 8.63E-01 1.13E+01 1.031 1. 015 15.66 4.62E 02
Uplift rates 42 8.98E+01 6.07E+01 2.49E+01 0.592 0. 769 0.95 2. 78E+01
GPS 24 2.30E+01 1.32E+01 1.00E+01 0.419 0. 647 0.92 1. 20E+01
Ti de gauge 18 6.68E+01 4.75E+01 1.48E+01 0. 820 0.910 0.97 1.58E+01
Slip rates 62 3.77E+04 3.77E+04 5.33E+01 0. 860 0.928 0.67 1.18E+02
Slip Vect. Az. 142 4.41E+04 4.52E+04 2.08E+02 1. 462 1.209 18.68 5. 95E 01
Strain rates 15 2.16E+01 1.23E+01 6.82E+00 0. 454 0.674 13.59 3. 69E 02
Rotation rates 57 2.07E+02 1.31E+02 . 36E+01 0. 764 0.874 0. 30 4. 74E+02
GPS 802 6.91E+04 6.85E+04 7.85E+02 0.979 0. 989 0.59 2.22E+03



Fits to GPS vectors by domain

Donai n N SSDat a SSfit SSres Chi 2/ N Nr s W ns Sump (02
Wadl 14 0.412E+03 0.418E+03 0. 230E+02 1. 646 1.283 0.79 0.365E+02 6.0
AlbH 14 0.589E+03 0.556E+03 0. 738E+01 0.527 0. 726 0.59 0.213E+02 91.9
EOe 66 0.685E+03 0.697E+03 0.594E+02 0. 900 0. 949 0.59 0.171E+03 70.4
SEOr 20 0. 345E+03 0.332E+03 0. 172E+02 0.861 0.928 0.64 0.416E+02 63.8
SWd 8 0.587E+02 0.429E+02 0. 695E+01 0. 869 0.932 0.75 0.123E+02 54.2
SnRP 14 0.989E+02 0.706E+02 0. 161E+02 1.153 1.074 0.60 0.446E+02 30.4
Wena 16 0.198E+03 0.173E+03 0. 144E+02 0.901 0. 949 0.56 0.463E+02 56.8
YFTB 30 O0.715E+03 0.727E+03 0. 345E+02 1.150 1.072 0.66 0.801E+02 26.2
Taco 48 0.149E+05 0. 147E+05 0.671E+02 1.398 1.182 0.57 0.206E+03 3.6
Port 34 0.311E+04 0.288E+04 0.406E+02 1.193 1. 092 0.55 0.135E+03 20.3
EWwas 54 0.136E+03 0.850E+02 0. 452E+02 0. 837 0.915 0.58 0.134E+03 79.7
OBR 32 0.124E+04 0.119E+04 0. 339E+02 1. 059 1. 029 0.62 0.894E+02 37.6
NoCR 90 0.157E+05 0. 162E+05 0.862E+02 0. 958 0.979 0.53 0.309E+03 59.3
AOym 30 0.611E+04 0.616E+04 0.170E+02 0.565 0. 752 0.44 0.863E+02 97.3
Seat 16 0.461E+03 0.439E+03 0. 109E+02 0. 680 0. 824 0.62 0.282E+02 81.7
SoVI 130 0.799E+04 0.777E+04 0.960E+02 0.738 0. 859 0.56 0.309E+03 98.9
NoVI 32 0.319E+03 0.281E+03 0. 445E+02 1.391 1.180 1.01 0.438E+02 7.0
CMB 24 0.370E+02 0.665E+01 0.187E+02 0.777 0. 882 0.59 0.527E+02 77.0
SoCR 130 O0.160E+05 0.158E+05 0.146E+03 1.124 1. 060 0.62 0.376E+03 15.7

Fits to GPS vectors by block (nulti-domain)

Pol e N SSDhat a SSfit SSres Chi 2/ N Nr s W ns Sumn Qo
Old 118 0.156E+04 0.154E+04 0.117E+03 0.991 0. 996 0.62 0.308E+03 50.9
NoVI 32 0.319E+03 0.281E+03 0. 445E+02 1.391 1.180 1.01 0.438E+02 7.0
OBR 32 0.124E+04 0.119E+04 0. 339E+02 1.059 1.029 0.62 0.894E+02 37.6
O CR 220 0.317E+05 0.320E+05 0.232E+03 1. 056 1.028 0.58 0.685E+03 27.0
Ewas 54 0.136E+03 0.850E+02 0.452E+02 0. 837 0.915 0.58 0.134E+03 79.7
Por t 34 0.311E+04 0.288E+04 0.406E+02 1.193 1. 092 0.55 0.135E+03 20.3
SoVlI 144 0.858E+04 0.833E+04 0.103E+03 0.718 0. 847 0.56 0.330E+03 99.6

Whdl 14 0.412E+03 0.418E+03 0. 230E+02 1.646 1.283 0.79 0.365E+02 6.0
Adym 46 0.657E+04 0.660E+04 0.278E+02 0. 605 0.778 0.49 0.114E+03 98.4
Taco 48 0.149E+05 0.147E+05 0.671E+02 1.398 1.182 0.57 0.206E+03 3.6
Wena 16 0.198E+03 0.173E+03 0. 144E+02 0.901 0. 949 0.56 0.463E+02 56.8
SEOr 20 0. 345E+03 0.332E+03 0. 172E+02 0.861 0.928 0.64 0.416E+02 63.8



Slip rates

Long. = Longitude, E

Lat . = Latitude, N

Cbs. = observed val ue

Si g. = uncertainty (1-standard deviation)
Calc. = predicted value of observation

Res = residual (observed - cal cul at ed)
R'S = residual divided by uncertainty

Bl ocks = blocks in relative notion

Az. = azinuth at which rate was estinated
Wt ot = total slip rate between bl ocks
FIXD = fixed block (ref frane for relative notion)
MOVG = noving bl ock

Juan de Fuca R dge spreading rates (in mmyr) frommarine nagnetic anonalies
(C. DeMets unpublished data)

Long. Lat. Obs. Sig. Calc. Res. R'S --Bl ocks- Az. Wt ot
230. 960 47.300 52.60 2.30 56.24 -3.64 -1.58 Paci JdFa 112.0 57.45
230. 900 47.160 54.00 1.50 56.00 -2.00 -1.33 Paci JdFa 112.0 57.22
230. 690 46.830 54.60 1.50 55.39 -0.79 -0.53 Paci JdFa 112.0 56.66
230. 600 46.680 53.60 1.50 55.12 -1.52 -1.01 Paci JdFa 112.0 56.41
230. 600 46.650 54.00 1.50 55.08 -1.08 -0.72 Paci JdFa 112.0 56.36
230. 530 46.470 54.60 1.50 54.77 -0.17 -0.11 Paci JdFa 112.0 56.06
230. 030 45.500 51.00 1.50 53.03 -2.03 -1.35 Paci JdFa 112.0 54.42
229. 920 45,340 50.00 1.50 52.72 -2.72 -1.81 Paci JdFa 112.0 54.15
229. 850 45.160 52.00 1.50 52.41 -0.41 -0.27 Paci JdFa 112.0 53.84
229.820 45.100 53.80 1.50 52.30 1.50 1.00 Paci JdFa 112.0 53.74
229. 800 45.000 51.80 1.50 52.14 -0.34 -0.22 Paci JdFa 112.0 53.58
229.790 44,980 51.40 1.50 52.10 -0.70 -0.47 Paci JdFa 112.0 53.54
229. 740 44,890 51.20 1.50 51.93 -0.73 -0.49 Paci JdFa 112.0 53.39
229.780 44,890 50.40 1.50 51.96 -1.56 -1.04 Paci JdFa 112.0 53.40
229.740 44,880 52.80 1.50 51.92 0.88 0.59 Paci JdFa 112.0 53.37
229.710 44,860 53.00 1.50 51.87 1.13 0.75 Paci JdFa 112.0 53.33
229.710 44,850 53.20 1.50 51.86 1.34 0.90 Paci JdFa 112.0 53.32
229.660 44.750 53.60 1.50 51.67 1.93 1.28 Paci JdFa 112.0 53.15
229. 660 44,750 53.40 1.50 51.67 1.73 1.15 Paci JdFa 112.0 53.15
229.630 44.670 52.60 1.50 51.54 1.06 0.71 Paci JdFa 112.0 53.01
229. 580 44,580 52.60 1.50 51.37 1.23 0.82 Paci JdFa 112.0 52.86
229. 520 44,510 54.20 1.50 51.23 2.97 1.98 Paci JdFa 112.0 52.73
233. 330 42.870 51.00 1.50 50.82 0.18 0.12 Paci JdFa 112.0 51.06
233.300 42.810 52.20 1.50 50.71 1.49 0.99 Paci JdFa 112.0 50.96
233. 260 42.780 50.00 2.30 50.65 -0.65 -0.28 Paci JdFa 112.0 50.89
233.220 42.670 49.80 2.30 50.46 -0.66 -0.29 Paci JdFa 112.0 50.70
233. 180 42.600 51.60 1.50 50.33 1.27 0.85 Paci JdFa 112.0 50.58
233.170 42.530 49.20 1.50 50.22 -1.02 -0.68 Paci JdFa 112.0 50.46
233. 330 42.870 51.00 1.51 50.96 0.04 0.02 Paci JdFa 110.0 51.06
233.300 42.810 52.20 1.51 50.86 1.34 0.89 Paci JdFa 110.0 50.96
233. 260 42.780 50.00 2.26 50.79 -0.79 -0.35 Paci JdFa 110.0 50.89
233.220 42.670 49.80 2.26 50.60 -0.80 -0.35 Paci JdFa 110.0 50.70



233.180 42.600 51.60 1.51 50.47 1.13 0.75 Paci JdFa 110.0 50.58
233.170 42.530 49.20 1.51 50.36 -1.16 -0.77 Paci JdFa 110.0 50.46

M scel | aneous fault slip rates (miyr)

Long. Lat. Obs. Sig. Calc. Res. R'S --Bl ocks- Az. Vt ot Source
238.000 47.800 0.35 0.50 0.38 -0.03 -0.06 Seat Wadl 20.0 0.50 RH SWF
237.400 47.600 1.00 0.50 1.08 -0.08 -0.17 Seat Taco 1.0 1.08 RH Seattle ft (Seattle fault between 0.9 and 1.0 mmyr; ten Brink et al, 2002, J

al, GSAB 1999)

238.100 41.500 1.00 0.50 2.30 -1.30 -2.60 SoCR OBR 240.0 2.49 PW LassenPk-MedLk
237.200 48.200 0.35 0.50 0.46 -0.11 -0.22 Seat Widl 30.0 0.59 AF_S Wi dbey
237.600 48.400 0.10 0.50 0.03 0.07 0.14 SoVi Wdl 10.0 0.20 AF_DevilsMn
242.200 45.400 0.22 0.50 0.07 0.15 0.30 EOe EWas 45.0 0.50 AF_G dRnd_\Val |
241.160 46.040 0.24 0.50 0.47 -0.23 -0.46 EOe Ewas 310.0 1.00 AF_ Wallula
237.800 47.500 0.84 0.50 0.49 0.35 0.71 YFTB Seat 10.0 0.60 AF_E Seattle_ft
237.300 47.600 0.84 0.50 1.21 -0.37 -0.74 Taco Seat 1.0 1.21 AF_ WSeattle_ft
237.180 45.090 0.04 0.50 0.04 0.00 0.00 NoCR Port 50.0 0.08 AF_Munt_Angel
239.850 42.600 0.50 0.50 1.32 -0.82 -1.64 OBR SEO 290.0 1.32 AF_AbertRm
238.000 42.400 0.36 0.50 1.28 -0.92 -1.85 OBR SoCR 270.0 1.31 AF_Klamath_WE
237.900 43.000 0.49 0.50 0.50 -0.01 -0.01 SoCR OBR270.0 0.52 AF_Chernult_WE
242.300 41.900 0.13 0.50 0.76 -0.63 -1.26 SEO SWd 270.0 0.97 AF_St_Rosa
239.100 43.700 0.29 0.50 0.76 -0.47 -0.94 EOe OBR 45.0 2.37 AF_Paulina_Marsh
237.800 42.200 0.28 0.50 1.55 -1.27 -2.53 SoCR OBR 270.0 1.55 AF_Sky_Lakes
239.300 43.400 0.51 0.50 0.71 -0.20 -0.41 EOe OBR 45.0 2.35 AF_SE Newberry
239.800 41.500 1.30 0.50 0.94 0.36 0.72 OBRSEO 260.0 1.16 AF _Surprise_Valley

Long. Lat . Mn Max Sig Calc Res R'S -Bl ocks-- Az. Vt ot Source
235.400 48.400 0.60 3.00 0.60 0.69 0.00 0.00 AbHAym 10.0 0.69 RWJdF Straits (JdF slip > 0.6 mmyr; Johnson et al, USGS PP 2003 )
236.920 46.640 0.15 2.00 0.60 0.68 0.00 0.00 Port Taco 0.1 2.79 RWDoty (R Wells, USGS OF Map 1981, |-Map 1989 and field work 1991-93)
236.390 46.320 0.16 2.00 0.60 0.15 0.01 0.01 Port NoCR 48.0 0.16 RWNermah (ibid)
236.720 46.050 0.16 2.00 0.60 0.11 0.05 0.09 Port NoCR 0.1 0.13 RWNColunbia_R Ft (ibid)
237.420 45.110 0.50 2.00 0.60 0.06 0.44 0.73 Port NoCR 10.0 0.06 RWPortland_HIls (ibid)
235.800 47.300 2.20 3.30 0.60 3.11 0.00 0.00 AymTaco 335.0 3.20 McCrory (2002)
239.800 41.500 0.50 1.00 0.50 0.94 0.00 0.00 OBRSEO 260.0 1.16 PWSurprise_Valley
239.850 42.600 0.50 1.00 0.50 1.32 -0.32 -0.64 OBRSEO 290.0 1.32 PWAbertRim
239.100 43.700 0.10 0.50 0.50 0.76 -0.26 -0.52 EOe OBR 45.0 2.37 PWViewpoint_Crack
242.200 42.300 0.50 1.00 0.50 0.84 0.00 0.00 SEO Swd 280.0 0.96 PWSR-Qui nn- Owhee



Slip Vector Azimuths (in degrees clockw se from North)

Geol ogic slip vectors

Lon Lat Cbs Sig Cal ¢ Res R'S FI XD MOVG Sour ce
236.920 46.640 19.0 20.0 75.9 -56.9 -2.73 Taco Port RWDoty (R Wells, USGS OF Map 1981, I|-Map 1989 and field work 1991-93)
236.390 46.320 26.0 10.0 37.2 -11.2 -1.11 Port NoCR RWNenah (ibid)
236.720 46.050 25.0 10.0 34.4 -9.4 -0.94 Port NoCR RWCol unbia_R Ft (ibid)
237.420  45.110 10.0 20.0 -8.2 18.2 0.91 Port NoCR RWPortland_H lls (ibid)
235.800 47.300 335.0 20.0 348.4 -13.4 -0.67 Aym Taco MOrory (2002)
240.780 46.200 310.0 20.0 295.3 14.7 0.73 Wna YFTB PWM I ton- Fuat er
237.500 47.500 345.0 10.0 347.0 -2.0 -0.20 Seat Taco RWSeattle_ft (Toe JamH Il Ft; Nelson et al GSAB 2003 and R Wlls, field data 1998, 19¢
237.510 47.500 340.0 20.0 346.8 -6.8 -0.34 Seat Taco RWSeattle ft (ibid)
238.000 47.500 10.0 15.0 -30.2 40.2 2.62 Seat YFTB RWVasa (Vasa Park, R Wlls, P. Haeussler and B. Sherrod, 2001; R Wl Is and B. Sherrod,
237.400 47.510 320.0 20.0 349.4 -29.4 -1.45 Seat Taco RWI!Ilahee (R Wells, field work, 2000)
237.400 47.510 348.0 20.0 349.4 -1.4 -0.07 Seat Taco RWI Il ahee (ibid)
238.600 44.300 275.0 10.0 280.2 -5.2 -0.52 EOe SoCR RWGeen_R (Geen Rdge: R Wlls, field work, 2000)
238.600 44.300 280.0 10.0 280.2 -0.2 -0.02 EOe SoCR RWGeen R (ibid)
237.300 48.310 293.0 20.0 291.5 1.5 0.08 Widl SoVI RW U sal ady (S. Johnson et al, BSSA 2005)
236.900 47.350 351.0 20.0 343.3 7.7 0.38 dym Taco RW Saddl e_M
236.700 47.400 47.0 99.0 -12.1 59.1 0.57 Aym Taco RW Canyon_R (Canyon River; R Wlls, T, Walsh, J. Logan, field work, 2004)
238.500 41.400 265.0 15.0 254.5 10.5 0.70 O BR SoCR RW Medi ci ne_Lake (R Wlls, Z. Venera, field work 2005)
Eart hquake - derived slip vectors
Lon Lat Cbs Sig Cal ¢ Res R'S FI XD MOVG Sour ce
237.390 45.030 327.0 20.0 346.0 -19.0 -0.95 Port NoCR OSU 930325_SctM s
237.260 45.640 25.0 20.0 27.2 -2.2 -0.11 Port NoCR PNSN 030725
237.250 45.650 50.0 20.0 27.5 22.5 1.12 Port NoCR PNSN_040226
237.240 45.640 30.0 20.0 26.8 3.2 0.16 Port NoCR PNSN 030424
237.310 45.150 3.0 20.0 -4.6 7.6 0.38 Port NoCR OSU 950208
237.970 42.320 241.0 20.0 261.2 -20.2 -1.01 OBR SoCR 08U 930921a_KI Fl's
237.940 42.360 261.0 20.0 262.1 -1.1 -0.06 OBR SoCR 08U 930921b Kl Fl's
237.990 42.290 241.0 20.0 260.7 -19.7 -0.98 O BR SoCR OSU 931204_KI FI's
237.430 48.070 -45.0 20.0 -11.9 -33.1 -1.63 Widl Seat PNSN 050203
237.640 47.390 21.0 20.0 -29.1 50.1 2.42 Seat YFTB OSU_950129_Pt Robnsn
238.220 47.450 6.0 20.0 -38.3 44.3 2.16 Seat YFTB OSU 960121
237.700 47.550 14.0 20.0 -22.5 36.5 1.80 Seat YFTB CSU 970210_Brenerton
237. 430 47. 600 5.0 20.0 -1.7 6.7 0.34 Seat Taco OsSU 970623_Brenerton
239.540 46.770 307.0 20.0 337.5 -30.5 -1.51 Wna YFTB OSU 970101
237.760 46.350 350.0 15.0 417.4 -67.4 -4.24 YFTB Port CMI_810214 MSH ss
237.880 46.020 335.0 20.0 411.9 -76.9 -3.56 YFTB Port Ludw n_610917
235.510 44.330 88.0 15.0 65.5 22.5 1.49 NoCR JdFa CMI_040712
235.700 44.660 66.0 20.0 66.0 0.0 0. 00 NoCR JdFa UCB 040819
239.850 42.040 298.0 20.0 294.6 3.4 0.17 SEO O BR UCB_040630
240.200 42.300 271.0 15.0 295.7 -24.7 -1.64 SEO O BR Patton_680530
240.200 42.200 266.0 15.0 296.0 -30.0 -1.98 SEO O BR Patton_680603
247.450 45.400 269.0 15.0 376.8 -107.8 -6.17 Ylws EWas OMI_050726
245.970 44.450 258.0 15.0 212.5 45.5 2.96 EWas SnRP CMI_840822
245.850 44.440 224.0 15.0 213.6 10.4 0.69 EWas SnRP CMI_840908
245.970 44.310 227.0 15.0 215.0 12.0 0.80 EWas SnRP OMr_831029
246.090 44.070 267.0 15.0 218.1 48.9 3.16 EWas SnRP COMr_831028_Bor ah_Pk
232.958 49.583 95.0 15.0 75.9 19.1 1.27 NoVI O ym BN 9401030126
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229.495 50.845 328.0 15.0 327.3 0.7 0.04 Expl Paci BN 9802140545
229.489 50.855 335.0 15.0 327.4 7.6 0.51 Expl Paci BN 9802140619
230.142 49.543 315.0 15.0 318.3 -3.3 -0.22 Expl Paci BN 9802181846
230.968 48.892 304.0 15.0 312.8 -8.8 -0.59 Expl Paci BN 9806122024
229.731 50.085 328.0 15.0 322.2 5.8 0.39 Expl Paci BN 9806252251
229.672 50.548 324.0 15.0 325.1 -1.1 -0.07 Expl Paci BN_9807100305
230.856 48.728 308.0 15.0 312.3 -4.3 -0.29 Expl Paci BN 9807140105
230.991 48.773 309.0 15.0 312.2 -3.2 -0.21 Expl Paci BN 9807140149
230.985 48.773 310.0 15.0 312.2 -2.2 -0.15 Expl Paci BN 9807140227
229.218 51.362 339.0 15.0 331.2 7.8 0.52 Expl Paci BN _ 9807310740
229.202 51.341 333.0 15.0 331.1 1.9 0.13 Expl Paci BN 9807310818
230.651 48.885 302.0 15.0 313.6 -11.6 -0.77 Expl Paci BN_9808061817
229.755 50.009 329.0 15.0 321.7 7.3 0.49 Expl Paci BN 9808161925
229.662 50.386 319.0 15.0 324.1 -5.1 -0.34 Expl Paci BN 9808190439
229.342 50.969 339.0 15.0 328.4 10.6 0.71 Expl Paci BN 9808301133
229.290 50.901 327.0 15.0 328.1 -1.1 -0.07 Expl Paci BN _9809010743
229.416  50.732 332.0 15.0 326.8 5.2 0.35 Expl Paci BN 9809011812
231.767 48.983 350 150 39.8 -4.8 -0.32 Expl JdFa BN 9604231516
231.792 48.965 43.0 15.0 39.7 3.3 0.22 Expl JdFa BN 9610062013
231.856 48.863 43.0 15.0 38.9 4.1 0.27 Expl JdFa BN_9610062029
231.750 48.792 45.0 15.0 37.2 7.8 0.52 Expl JdFa BN 9610062043
231.843 48.815 61.0 15.0 38.2 22.8 1.51 Expl JdFa BN_9610070204
231.676 48.831 24.0 15.0 37.1 -13.1 -0.87 Expl JdFa BN 9610070737
231.741 48.944 57.0 15.0 39.1 17.9 1.19 Expl JdFa BN_9610071018
231.887  48.920 19.0 15.0 39.9 -20.9 -1.38 Expl JdFa BN 9610071836
231.836 48.899 30.0 150 39.2 -9.2 -0.61 Expl JdFa BN 9610131133
231.797 48.841 350 15.0 38.2 -3.2 -0.21 Expl JdFa BN 9610142304
232.119 49.231 27.0 15.0 45.5 -18.5 -1.23 Expl JdFa BN_ 9707100649
232.225 49.143 58.0 15.0 45.4 12. 6 0.84 Expl JdFa BN 9809010919
232.780 41.030 281.0 15.0 286.3 -5.3 -0.35 JdFa Paci OMI_790801

233.070 41.730 276.0 15.0 286.5 -10.5 -0.70 JdFa Paci CMI_900920

233.070 41.810 271.0 15.0 286.5 -15.5 -1.03 JdFa Paci CMI_900930

233.140 40.350 270.0 15.0 287.5 -17.5 -1.16 JdFa Paci CMI_840910

233.160 41.850 275.0 15.0 286.7 -11.7 -0.78 JdFa Paci CMI_850723

233.190 41.800 274.0 15.0 286.7 -12.7 -0.85 JdFa Paci CMI_900105

233.220 41.920 268.0 15.0 286.7 -18.7 -1.24 JdFa Paci OMI_960904

233.230 42.480 282.0 15.0 286.5 -4.5 -0.30 JdFa Paci OMI_041222

233.280 42.350 275.0 15.0 286.6 -11.6 -0.77 JdFa Paci CMI_900731

233.450 40.770 291.0 15.0 287.9 3.1 0.21 JdFa Paci CMI_050617

233.580 40.410 303.0 15.0 288.4 14.6 0.97 JdFa Paci OMr_931023

233.590 40.400 273.0 15.0 288.4 -15.4 -1.03 JdFa Paci COMI_960906

233.520 40.430 271.0 15.0 288.3 -17.3 -1.15 JdFa Paci CMI_970607

230.739 47.727 280.0 15.0 279.7 0.3 0.02 JdFa Paci BN 9608230913
230.715 47.821 283.0 15.0 279.6 3.4 0.22 JdFa Paci BN 9807150030
230.978 48.057 295.0 15.0 280.0 15.0 0.99 JdFa Paci BN 9710041515

RW- Ray Wlls (unpublished data)

AF - Arthur Frankel (unpublished data)

RH - Ral ph A Haugerud (unpublished data)

CMI' - Harvard CMI (http://ww:. sei snol ogy. harvard. edu/ proj ect s/ CMI/)

SU - Oregon State University nonment tensor (http://quakes. oce. orst.edu/ morent -t ensor/i ndex. ht m)
UCB - UC Berkel ey NCEDC (http://wwm. ncedc. org/)



PNSN - Pacific Northwest Seismc Network solution (http://ww. ess.washi ngton. edu/ SEI S/ PNSN )
PW- Pezzopane & Wl don (1993)

BN - Braunniller & Nabel ek (2001)

Ludwin - Ludwin et al. (1991)

Patton - Patton & Zandt (1991)

Rogers - Rogers (1979)

Uplift rates (in myr)

Site Long. Lat . Qos. Sig Cal c. Res. Res/Sig
Mtchell et al. (1994) tide gauge

NBt M 235.470  48.310 3.4 0.6 2.9 0.5 0.791
TPt M 236.000 46.730 -0.3 0.9 1.5 -1.8 -1.964
Ast M 236.110 46. 140 1.8 0.6 1.7 0.1 0. 247
SBt M 235.970 44.650 -0.4 1.2 1.5 -1.9 -1.625
ChtM 235.680 43.270 2.2 2.1 -0.6 2.8 1.335
Savage et al. (1991) tide gauge

NeaS 235.470  48.310 4.1 2.0 2.9 1.2 0.587
Ast S 236.110  46. 140 3.8 2.2 1.7 2.1 0.977
SeaS 237.650 47.660 -0.6 2.0 0.1 -0.7 -0.372
FrHS 236.940  48.540 0.7 2.0 0.2 0.5 0.235
Dragert et al. (1994) tide gauge

canD 234.905  49.956 0.9 1.0 0.5 0.4 0.391
litD 235.090 49.777 1.4 1.2 0.6 0.8 0. 670
at kD 236.784 49.314 -0.3 1.2 0.1 -0.4 -0.364
vanD 236.930 49.260 -0.5 1.2 0.1 -0.6 -0.514
tof D 234.251  49.082 2.2 1.2 0.1 2.1 1.718
neaD 235.390  48.367 3.3 1.0 2.9 0.4 0. 442
ful D 236.579  48.718 0.7 1.2 0.3 0.4 0.301
vicD 236.697  48. 387 0.1 1.0 0.4 -0.3 -0.324
friD 236.995 48.513 0.1 1.2 0.2 -0.1 -0.096
GPS (this study; 2.0 nmyr added to each observati on)

APSA 237.015 46.671 -0.3 1.8 0.6 -0.9 -0.474
BLCO 235.514  42.801 0.8 1.7 0.6 0.2 0.113
BURN 242.156  42.780 0.6 0.9 0.0 0.6 0. 629
CABL 235.437 42.836 2.1 0.8 0.5 1.6 1. 960
cc25 241.411  46.973 0.1 2.6 0.0 0.2 0. 064
CHWK 237.992  49. 157 0.8 1.7 0.2 0.6 0.353
CHzz 236.022  45.487 1.3 1.6 2.1 -0.9 -0.547
RV 236.695 44.586 2.4 1.4 1.2 1.2 0. 836
FORK 235.604  47.937 2.0 2.7 4.0 -1.9 -0.720
GBS 239.185 45.839 -1.0 0.9 0.0 -1.0 -1.128
HEAD 235.924  46. 300 1.3 1.8 2.4 -1.1 -0.596
LKCP 238.169 47.944 0.3 2.8 0.1 0.2 0. 086
NANO 235.914 49.295 -0.3 2.0 0.5 -0.8 -0.394
NEAH 235.375  48.298 3.6 1.6 2.9 0.7 0.412



NEWP 235.938  44.585 1.7 1.0 1.1 0.6 0. 593
oP25 236.076  46.972 1.4 2.5 1.5 -0.1 -0. 055
P75z 235.825 43.124 0.8 1.7 0.1 0.7 0. 385
PTSG 235.745  41.783 1.1 2.0 -0.6 1.7 0. 862
REDM 238.852  44. 260 0.0 0.9 0.0 0.0 -0.035
SARG 239.523  46.602 0.1 2.9 0.0 0.1 0. 039
SHLD 240.984  41.868 0.9 20 0.0 0.9 0. 457
SI SK 236.303  45.483 2.3 2.9 1.1 1.2 0.404
SPRO 237.126  45. 269 0.7 1.6 0.4 0.3 0. 186
YOUB 235.738  48.901 0.4 1.1 1.0 -0.6 -0.558

Surface tilt rates (in 10M9 /yr) estimated fromprofiles of Hyndman & Wang (1995)

Li ne -- WEndpoint -- -- E Endpoint -- Length os. Sigma Calc. Res. Res/Sig
E N E N (km
Aber 236.200 46.950 237.100 47.050 69.39 -34.00 75.00 -13.63 -20.37 -0.27
Banf 234.860 48.800 235.400 49.200 59.55 -84.00 30.00 -7.28 -76.72 -2.56
Coqu 235.890 43.110 236.570 43.100 55.39 -18.00 45.00 3.07 -21.07 -0.47
Hebo 236.180 45.280 236.970 44.930 73.38 -22.00 45.00 -14.35 -7.65 -0.17
Neah 235.290 48.410 236.090 48.160 65.61 -43.00 30.00 -14.99 -28.01 -0.93
Newp 235.950 44.650 236.920 44.630 77.03 -5.00 30.00 -5.93 0.93 0.03
Reed 235.880 43.720 236.680 43.670 64.76 -55.00 45.00 14.85 -69.85 -1.55
TP_E 234.800 49.100 235.700 49.200 66.65 -36.00 30.00 -6.72 -29.28 -0.98
VMarr 236.050 46.200 237.060 46.090 79.03 -46.00 120.00 -20.71 -25.29 -0.21
Vsl 235.880 46.880 236.140 46.910 20.11 22.00 180.00 4.33 17.67 0. 10

Vanc 234.500 48.700 235.200 49.500 102.69 0.00 5.00 2.16 -2.16 -0.43



Rotation rates relative to North Anerica (England & Wl s 1991)
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238
236
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236
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680
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500
500
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230
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. 710
. 730
. 720
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. 720
. 440
. 470
. 430

02 1.88 -0.41
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73 0.38 -1.09
00 0.68 -1.09
39 0.40 -1.09
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58 0.64 -1.02
94 0.56 -1.02
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237.295 47.555
237.930 47.538
237.608 47.545
rate hard constra
Long. Lat .
240.9000 42.4000
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GPS vel ocities and residual s

Evel = East velocity (all in myr)

Nvel = North velocity

Eres = East velocity residual

Nres = North velocity residual

Esig = East velocity uncertainty

Nsig = North velocity uncertainty

rho = EN correl ation coefficient

Site = site code

Bl ok = block containing this site

Pol e = pol e nunber for this bl ock

E RS = East residual divided by East sigma

N R'S = North residual divided by North sigma

Vres = total velocity residual nagnitude

Vsig = total velocity uncertainty

V_R'S = total velocity residual magnitude divided by total velocity uncertainty

Long Lat Evel Nvel Eres Nres Esi g Nsi g rho Site Bl ok ERS NFRS Vres Vsi g V_R'S

240.017  43.590 -1.90 2.25 -0.51 -0.46 0.59 0.64 -0.0890 0047_GPS EOe -0.857 -0.724 0.686 0.585 1.172
235.842  41.933 1.51 11.78 -0.67 0.09 0. 68 0.73 -0.0240 O0113_GPS SoCR -0.985 0.117 0.675 0.683 0.989
238.742 41.671 -2.44 4.05 2,11 -0.28 1.58 1.61 0.0270 0209_GPS OBR 1.338 -0.176 2.133 1.575 1.355
244,168 41.511 -2.84 -0.62 0.31 -0.71 0. 80 0.75 -0.0090 036C GPS sSwd 0.390 -0.944 0.774 0.761 1.017
237.059  42.397 -0.30 6.59 2.43 -0.20 1.75 1.01 -0.1720 1214 GPS SoCR 1.386 -0.198 2.434 1.760 1.383
243.534  42.656 -2.38 1.81 -0.29 1.38 0. 86 0.84 0.0030 16EM GPS SWd -0.340 1.643 1.411 0.840 1.679
239.335 47.768 1.73 2.53 -0.44 0. 60 0.52 0.55 -0.0200 1882_GPS Wna -0.847 1.096 0.746 0.545 1.370
238.095  46.542 2.74 5. 03 0.70 1.22 0.48 0.59 0.0360 217U GPS YFTB 1.448 2.067 1.404 0.573 2.451
237.409  45.216 2.52 7.39 0. 65 1.63 2.32 1.09 -0.0250 4S9B GPS Port 0.281 1.498 1.758 1.312 1.340
236.549  48.124 5.93 4.86 0.11 0.35 0.73 0.92 -0.0140 4Z9A GPS Al bH 0.157 0.384 0.371 0.900 0.412
238.825 43.313 -1.55 4.45 1.07 0.22 0.70 0.69 -0.0240 A074_GPS OBR 1.532 0.320 1.095 0.696 1.573
236.467  46.991 7.10 6. 10 0.40 -0.96 0. 53 0.60 -0.0460 A479_GPS Taco 0.750 -1.597 1.037 0.599 1.732
239.575  48.594 0.70 1.77 -0.22 0. 60 0.95 0.92 -0.0480 A515_GPS Ewas -0.228 0.651 0.637 0.938 0.679
239.256  45.475 0.42 3.06 -0.40 0.02 0. 60 0.62 -0.0050 A545_GPS EOe -0.659 0.038 0.396 0.600 0.659
241.549  43.216 -2.62 1.23 -0.42 -0.90 0.73 0.72 -0.0420 A699_GPS SEO -0.569 -1.256 0.995 0.710 1.401
237.796  48.711 3.29 4.28 0.20 1.12 0.79 1.01 -0.0580 ACME_GPS SoVi 0.250 1.108 1.137 0.996 1.141
242.185  44.833 -0.69 0.35 -0.54 -0.86 0.56 0.50 -0.0120 AIRP_GPS EOe -0.967 -1.729 1.020 0.515 1.982
236.513  48.390 5.40 4.55 0.27 0.01 0.42 0.42 0.0000 ALBH GPS Al bH 0.652 0.015 0.274 0.420 0.653
232.481  50. 458 -0.19 3.01 -0.54 -1.07 0.73 0.75 0.0160 ALCC GPS NoV -0.746 -1.431 1.203 0.751 1.603
234.507 49.738 5.28 5.96 0.72 0.80 1.02 1.05 -0.0400 ALEX GPS SoVi 0.703 0.758 1.071 1.016 1.054
240.001 42.954 -2.48 3.56 0.57 0.22 0.62 0.70 -0.0450 ALKA GPS OBR 0.912 0.316 0.607 0.621 0.978
238.253  42.209 -3.43 5.15 -0.21 0.35 0.40 0.44 -0.0680 ALTA GPS OBR -0.535 0.792 0.409 0.442 0.926
233.453  49.789 5.88 5,89 -0.09 -0.29 0.74 0.78 -0.0250 ANAWGPS SoVi -0.117 -0.368 0.300 0.772 0.388
234.685 50.491 2.35 3.11 -0.23 -0.72 0.85 0.88 -0.0220 ANNA GPS SoVI -0.273 -0.814 0.753 0.872 0.864
237.015  46.671 3.77 5.74 -0.26 0. 26 0. 40 0.40 -0.0020 APSA GPS Taco -0.641 0.657 0.367 0.400 0.917
237.842  48.162 2. 67 2.90 -0.86 -0.35 0. 44 0.45 -0.0080 ARLI_GPS Whdl -1.948 -0.777 0.926 0.440 2.103
237.846  48.170 2.85 3.64 -0.68 0.39 0.59 0.68 -0.0450 ARLO GPS Whdl -1.147 0.574 0.781 0.626 1.248
236.168  46.173 7.28 8.29 -0.01 -0.02 0.76 0.78 -0.0280 ASTO GPS NoCR -0.015 -0.030 0.026 0.768 0.034
241.529  45.813 -0.24 0.45 -0.73 -0.65 0.52 0.51 -0.0470 ATHE_GPS Ewas -1.404 -1.279 0.979 0.503 1.945
236.747  49.337 3.11 3.50 -0.23 -0.13 1.17 0.93 0.0750 ATKI_GPS SoVi -0.196 -0.138 0.263 1.148 0.229
237.751  47.686 4.25 3.18 0.34 -0.47 0.58 0.58 -0.0030 AVIA GPS Seat 0.588 -0.806 0.579 0.581 0.996
236. 747  42.799 -0.60 8.34 1.29 0.75 0.75 0.74 -0.1020 AZAL_GPS SoCR 1.716 1.011 1.489 0.714 2.085
238.574  47.735 3.63 3.10 0.59 0.29 0.54 0.56 -0.0310 BO059_GPS Whdl 1.086 0.515 0.654 0.537 1.217
237.245  47.501 4.92 5.58 0.05 0.35 0.58 0.64 -0.0020 B197_GPS Taco 0.086 0.548 0.354 0.639 0.555
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Fault node information

F, X, Z give fault node indices (fault nunber, along-strike node nunber, down-dip node nunber)

Hwal I = hangi ng wal | bl ock
Fwal I = footwal |l bl ock
Long = | ongi tude of node
Lat = latitide of node

Depth = depth of node in kns

phi = phi of node

phi _sig = sigma of pho ( when phi_sig = 0 node was unconstrained and fixed)
Ve, Vn = velocity of hanging wall relative to footwall at node (mmyr)

Se, Sn standard errors in velocity of node
Faul t I ndi ces Hwal | Fwal l Long. Lat. Dept h phi phi_sig Ve Vn
F X Z

Cascadi a 1 1 1 WCCR JdFa  234.799  40.516 5. 000 0.782 0.146 -32.3 0.6
Cascadi a 1 2 1 ECCR JdFa  234.668  41.227 5. 000 0.782 0.220 -31.6 -7.2
Cascadi a 1 3 1 ECCR JdFa  234.655 41.613 5. 000 0.782 0.210 -32.5 -7.3
Cascadi a 1 4 1 SoCR JdFa  234.642  41.998 5. 000 0.782 0.192 -29.6 -15.4
Cascadi a 1 5 1 SoCR JdFa  234.619  42.498 5. 000 0.767 0.050 -30.1 -15.4
Cascadi a 1 6 1 SoCR JdFa  234.597 42.998 5. 000 1.000 0.389 -30.5 -15.5
Cascadi a 1 7 1 NoCR JdFa  234.553  43.498 5. 000 0. 831 0.311 -31.0 -15.5
Cascadi a 1 8 1 NoCR JdFa  234.508  43.998 5. 000 0. 795 0.314 -31.4 -15.5
Cascadi a 1 9 1 NoCR JdFa  234.468  44.499 5. 000 0. 821 0.309 -31.8 -15.6
Cascadi a 1 10 1 NoCR JdFa  234.428  45.000 5. 000 1.000 0.266 -32.3 -15.6
Cascadi a 111 1 NoCR JdFa  234.367  45.496 5. 000 1. 000 0.363 -32.7 -15.7
Cascadi a 112 1 NoCR JdFa  234.306  45.993 5. 000 1.000 0.000 -33.1 -15.8
Cascadi a 1 13 1 NoCR JdFa  234.123  46.551 5. 000 1. 000 0.145 -33.6 -15.9
Cascadi a 1 14 1 NoCR JdFa  233.940 47.109 5. 000 1.000 0.150 -34.0 -16.1
Cascadi a 115 1 Oymr JdFa  233.772  47.408 5. 000 1. 000 0.000 -36.4 -22.6
Cascadi a 116 1 Oymr JdFa  233.462 47.878 5. 000 0.872 0.261 -37.5 -23.3
Cascadi a 117 1 Oymr JdFa  233.119 48.321 5. 000 0.791 0.311 -38.6 -24.1
Cascadi a 118 1 Oymr JdFa 232.651  48.835 5. 000 0.717 0.310 -39.7 -25.1
Cascadi a 119 1 Oymr JdFa 232.190 49.277 5. 000 0.717 0.315 -40.7 -26.2
Cascadi a 1 1 2 WCCR JdFa  235.203  40.401 7.500 0. 689 0.054 -32.1 1.3
Cascadi a 1 2 2 ECCR JdFa  235.047 41.183 7.500 0. 689 0.198 -31.5 -6.4
Cascadi a 1 3 2 ECCR JdFa  235.017 41.589 7.500 0. 689 0.255 -32.5 -6.5
Cascadi a 1 4 2 SoCR JdFa  234.987 41.995 7.500 0. 689 0.129 -29.7 -15.1
Cascadi a 1 5 2 SoCR JdFa  234.955  42.495 7.500 0. 669 0.287 -30.1 -15.1
Cascadi a 1 6 2 SoCR JdFa  234.923 42.996 7.500 0. 812 0.380 -30.6 -15.1
Cascadi a 1 7 2 NoCR JdFa  234.877  43.496 7.500 0. 754 0.311 -31.0 -15.2
Cascadi a 1 8 2 NoCR JdFa  234.830 43.996 7.500 0. 705 0.323 -31.5 -15.2
Cascadi a 1 9 2 NoCR JdFa  234.799  44.497 7.500 0.741 0.321 -31.9 -15.3
Cascadi a 1 10 2 NoCR JdFa  234.768  44.997 7.500 1. 000 0.311 -32.3 -15.3
Cascadi a 1 11 2 NoCR JdFa  234.748  45.492 7.500 1.000 0.358 -32.8 -15.3
Cascadi a 112 2 NoCR JdFa  234.728  45.987 7.500 1. 000 0.000 -33.2 -15.3
Cascadi a 1 13 2 NoCR JdFa  234.612 46.578 7.500 1.000 0.203 -33.7 -15.4
Cascadi a 114 2 Oymr JdFa  234.496  47.169 7.500 0. 906 0.181 -35.9 -21.0
Cascadi a 115 2 Oymr JdFa  234.293 47.530 7.500 1.000 0.000 -36.8 -21.5
Cascadi a 116 2 Oymr JdFa  233.836  48.020 7.500 0. 800 0.278 -38.0 -22.5
Cascadi a 117 2 Aymr JdFa  233.408  48.468 7.500 0. 693 0.320 -39.0 -23.4
Cascadi a 118 2 Oymr JdFa  232.918  48.969 7.500 0. 604 0.325 -40.2 -24.5
Cascadi a 119 2 NoVl JdFa  232.448  49.415 7.500 0. 604 0.324 -44.4 -26.4
Cascadi a 1 1 3 WCCR JdFa  235.607 40.286  10.000 0. 606 0.199 -31.9 1.9
Cascadi a 1 2 3 ECCR JdFa  235.426 41.139 10.000 0. 606 0.261 -31.4 -5.6
Cascadi a 1 3 3 ECCR JdFa 235.379 41.566  10.000 0. 606 0.122 -32.4 -5.7
Cascadi a 1 4 3 SoCR JdFa  235.332 41.992 10.000 0. 606 0.194 -29.7 -14.7
Cascadi a 1 5 3 SoCR JdFa  235.290 42.493 10.000 0. 582 0.212 -30.2 -14.7
Cascadi a 1 6 3 SoCR JdFa  235.249 42.993 10.000 0. 569 0.389 -30.6 -14.8
Cascadi a 1 7 3 NoCR JdFa  235.201 43.494  10.000 0. 684 0.319 -31.1 -14.8
Cascadi a 1 8 3 NoCR JdFa  235.152 43.994  10.000 0. 625 0.333 -31.5 -14.9
Cascadi a 1 9 3 NoCR JdFa  235.130 44.494  10.000 0. 667 0.332 -32.0 -14.9
Cascadi a 1 10 3 NoCR JdFa  235.108 44.994  10.000 1. 000 0.326 -32.4 -14.9
Cascadi a 1 11 3 NoCR JdFa  235.129  45.487  10.000 1. 000 0.261 -32.8 -14.9
Cascadi a 112 3 NoCR JdFa  235.150 45.980  10.000 1.000 0.000 -33.3 -14.9
Cascadi a 1 13 3 NoCR JdFa  235.101 46.604  10.000 1. 000 0.267 -33.8 -14.9
Cascadi a 114 3 Oymr JdFa 235.053 47.228 10.000 0.797 0.204 -36.2 -19.8
Cascadi a 115 3 Oymr JdFa 234.815 47.652  10.000 1. 000 0.000 -37.3 -20.3
Cascadi a 116 3 Oymr JdFa 234.211 48.162  10.000 0.725 0.284 -38.5 -21.6
Cascadi a 117 3 Oymr JdFa 233.697 48.615 10.000 0. 606 0.329 -39.5 -22.8
Cascadi a 118 3 Oymr JdFa 233.185 49.102 10.000 0. 508 0.332 -40.6 -23.9
Cascadi a 119 3 NoVl JdFa  232.705 49.552  10.000 0. 508 0.331 -44.9 -25.8
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