
Poles to overturned bedding
(n=41)

Pole to *Psc bedding
(n=1)

Poles to m slaty cleavage
(n=5)

e1

e2

e3

Xga (n=126)
Xqfg (n=65)

Xqm (n=27)

Bingham eigenvectors; all stations:
e1 (154, 10): 0.5614
e2 (057, 35): 0.2865
e3 (256, 53): 0.1521

P=0.27, G=0.27, R=0.46

Foliation
(n=58)

Lineation
(n=29) Lineation

(n=35) Foliation
(n=86)

Poles to joints in Tertiary
intrusive units (i.e., :g; n=3)

Poles to joints in basement units
(n=98)

Poles to joints in Paleozoic
section (n=34)

Poles to joints in
shear zone mylonites

(n=6)

Poles to orientations of IMSZ,
non-IMSZ shear zone
segments; calculated
via 3 point problemsvia 3 point problems

(n=32)

Poles to mylonitic
foliation; all shear zones

(n=144)Mylonitic lineation;
all shear zones (n=64)

Joints

N on-IM S Z shear zone
mylonitic foliation and  lineation

Ind epend enc e M ine shear zone (IM S Z)
mylonitic foliation and  lineation

Paleozoic sec tion bed d ing and  c leavage

G neissic foliation (poles to per-station averages)

S hear zone orientations

*Psc

Xga?
*Psl

*m

Xqfg

Xga?

Xqfg?

Yqm

Qbf

Xga?

Qpf

Yqm

Xqfg?

Qbf

Xga

Xga?

*mu

Qpf

Tcm

*Psl?

Oh

Qppf
Qbt

Tcm

Ml?

Oh

Ml

Cres
tone 
thrus

t

Ind e
pend
enc e
 M ine

 shea
r zon
e

0 500 1000 1500 2000 2500 3000 3500 4000
1500

2000

2500

3000

A

A'

N O VE R T ICAL  E XAG G E R AT ION
M E T E R S

M E T E R S
ABOVE
M S L

Xga

Xga

Xqfg

Xga

Xqfg

:g?

Xga

Tcm

Qbf

Xqfg?

Xqfg?

Qpf

Yqm?

Yqm?

Yqm?

Tad

Qbt

Tad

Qal

*mu?

*Psl?

*Psc

Td?

*Psc

Cres
tone
 thru
st

Ind e
pend
enc e

M ine
she
ar z
one

0 500 1000 1500 2000 2500 3000 3500 4000 1500

2000

2500

3000

B

B'

N O VE R T ICAL  E XAG G E R AT ION
M E T E R S

M E T E R S
ABOVE
M S L

S T R UCT U R AL  OR IE N T AT ION  S YM BOL S

SYMBOLOGY EXPLANATION

FOL DS
Antiform

Antiform, loc ation inferred

Antiform, questionable

S ynform

S ynform, loc ation inferred

S ynform, questionable

M apped  by M ichael Cole S itar, John S ingleton, & Jac ob King
Colorad o S tate University, Fort Collins

2022

Plate 1: G eologic M ap of the W estern Flank of the
S angre d e Cristo R ange N ear Crestone, Colorad o

Tr

Ml

Qt

Td

Oh

Qrf Qls

:g

Qal

Qpl

QbtQbf

Qpf Qpt

*m

Tad

Xga

Qes

Tcm

Yqm

Xqfg

Qppf

*Psl

*mu

*Psc

Xcqm

CO
Crestone

Horn Peak

Crestone Peak

Rito Alto Peak

STUDY AREA LOCATION;
PREVIOUSLY MAPPED 7.5" QUADRANGLES

CON T ACT S , FAU L T S , & S H E AR  ZON E S
Contac t

Contac t, approximate

Contac t, questionable

Contac t, c onc ealed

Contac t, c onc ealed  & questionable

N ormal fault

N ormal fault, approximate

N ormal fault, c onc ealed

N ormal fault, c onc ealed  & questionable

N ormal fault sc arp

N ormal fault sc arp, questionable

N ormal fault sc arp, approximate

N ormal fault sc arp, approximate & questionable

M ap bound ary

T hrust / reverse fault

T hrust / reverse fault, approximate

T hrust / reverse fault, c onc ealed

Brittle-d uc tile shear zone bound ary, c onc ealed  & questionable

Brittle-d uc tile shear zone bound ary, c onc ealed

Brittle-d uc tile shear zone bound ary, questionable

Brittle-d uc tile shear zone bound ary, approximate

Brittle-d uc tile shear zone bound ary

T hrust / reverse fault, c onc ealed  & questionable

Bed d ing

Bed d ing, vertic al

Bed d ing, overturned

Cleavage

G neissic  foliation

G neissic  foliation, vertic al

M ylonitic foliation

M ylonitic lineation

Aligned -mineral lineation

Joint

Joint, vertic al

M inor fault plane

M inor fault plane, vertic al

S lic kenlines

E pid ote vein(s)

Xga

Xqfg?

Xga?

Xga

Xga

Qbf

:g?

Xqfg?

Xqfg?

Tcm?

Tcm

Xqfg?

Xqfg?

Tcm?S a
ng
re
d e
Cri
sto
fau
lt

Ind epend enc e M ine shear zone

0 500 1000 1500 2000
1500

2000

2500

3000

C

C'

N O VE R T ICAL  E XAG G E R AT ION
M E T E R S

M E T E R S
ABOVE
M S L

:g

Xga?

Xqfg

Xqfg

Xqfg

Xga?

Yqm?

XqfgQbf

Xqfg?

Xqfg

Qpf

Yqm?

Xqfg

Xga

Tcm

:g

Xga

S a
ngr
e d
e C
rist
o fa
ult

0 500 1000 1500 2000
1500

2000

2500

3000

D

D'

N O VE R T ICAL  E XAG G E R AT ION
M E T E R S

M E T E R S
ABOVE
M S L

STEREONET PLOTS

W ork on this projec t was supported  by grants from the U S G S  E DM AP Program (award  # G 21AC10493) and  from the N ational S c ienc e Found ation (award  # 2115719).
FUNDING

OpenS treetM ap c ontributors, 2017, Planet d ump retrieved  from https://planet.osm.org:
U.S . G eologic al S urvey, 2014, 3D E levation Program 1 Arc  S ec ond  (published  20211208), ac c essed  M arc h 2, 2022 at U R L  https://www.usgs.gov/the-national-map-d ata-d elivery
U.S . G eologic al S urvey, 2019, 3D E levation Program 1 meter DE M  (published  20211124), ac c essed  M arc h 2, 2022 at U R L  https://www.usgs.gov/the-national-map-d ata-d elivery
U.S . G eologic al S urvey, N ational G eospatial T ec hnic al Operations Center, 20220512, U S G S  T opo M ap Vec tor Data (Vec tor) 38017 R ito Alto Peak, Colorad o 20220512 for 7.5 x 7.5 minute S hapefile: U.S . G eologic al S urvey.
U.S . G eologic al S urvey, N ational G eospatial T ec hnic al Operations Center, 20220512, U S G S  T opo M ap Vec tor Data (Vec tor) 10711 Crestone, Colorad o 20220512 for 7.5 x 7.5 minute S hapefile: U.S . G eologic al S urvey.
U.S . G eologic al S urvey, N ational G eospatial T ec hnic al Operations Center, 20220511, U S G S  T opo M ap Vec tor Data (Vec tor) 10712 Crestone Peak, Colorad o 20220511 for 7.5 x 7.5 minute S hapefile: U.S . G eologic al S urvey.

Basemap materials:

Clement, J.F., 1952, T he G eology of the N ortheastern Bac a G rant Area, S aguache County, Colorad o [M .S . T hesis]: Colorad o S c hool of M ines, 129 p.
Holm-Denoma, C. S ., Caine, J. S ., & Pianowski, L . S . (2019). U-Pb zirc on d ata for: T he Ponc ha Pass and  Dead man Creek areas, northern S angre d e Cristo M ountains of south-c entral Colorad o [Data set]. U.S . G eologic al S urvey. https://d oi.org/10.5066/P96H N S N L
Jones, J.V., III, and  Connelly, J.N ., 2006, Proterozoic tec tonic  evolution of the S angre d e Cristo M ountains, southern Colorad o, U.S .A.: R oc ky M ountain G eology, v. 41, p. 79–116, d oi:10.2113/gsroc ky.41.2.79.
L eonard , E .M ., L aabs, B.J.C., Plummer, M .A., Kroner, R .K., Brugger, K.A., S piess, V.M ., R efsnid er, K.A., Xia, Y., and  Caffee, M .W ., 2017, L ate Pleistoc ene glac iation and  d eglac iation in the Crestone Peaks area,  Colorad o S angre d e Cristo M ountains, U S A – chronology and  paleoc limate:
Q uaternary S c ienc e R eviews, v. 158, p. 127–144, d oi:10.1016/j.quasc irev.2016.11.024.
L ind sey, D.A., Johnson, B.R ., S oulliere, S .J., Bruc e, R .M ., and  Hafner, K., 1986, G eologic  map of the Bec k M ountain, Crestone Peak, and  Crestone quad rangles, Custer, Huerfano, and  S aguache c ounties,  Colorad o: M isc ellaneous Field  S tud ies M ap R eport 1878, d oi:10.3133/mf1878.
L ind sey, D.A., S oulliere, S .J., Hafner, K., and  Flores, R .J., 1985, G eologic  map of R ito Alto Peak and  northeastern part of M irage quad rangles, Custer and  S aguac he c ounties, Colorad o: M isc ellaneous  Field  S tud ies M ap R eport 1787, d oi:10.3133/mf1787.
M agnani, M .B., L evand er, A., E rslev, E .A., Bolay-Koenig, N ., and  Karlstrom, K.E ., 2005, L istric thrust faulting in the L aramid e front of north-c entral N ew M exic o guid ed  by Prec ambrian basement struc tures:  W ashington DC Americ an G eophysic al Union G eophysic al M onograph S eries, v. 154,
p. 239–251, d oi:10.1029/154G M 17.
M c Calpin, J., 1981, Q uaternary G eology and  N eotec tonic s of the W est Flank of the N orthern S angre d e Cristo M ountains, S outh-Central Colorad o, d oi:10.13140/R G .2.2.25742.77129.
R uleman, C.A., and  Brand t, T.R ., 2021, S urfic ial geology of the northern S an L uis Valley, S aguac he, Fremont, Custer, Alamosa, R io G rand e, Conejos, and  Costilla Counties, Colorad o: S c ientific Investigations M ap R eport 3475, d oi:10.3133/sim3475.

Previous maps of area; references for unit identification:
REFERENCES

7

78

62

85

87

52

62

78

87

82

2527

43

86

78

23

81

39

43

68

80

81

70

19

26

73

21
26

18

28
34

23
22

68

69

76

61

44

75

32

22

26
26

71

8525

63

48

22

64
58

30 82

65
78

43

62
61

65
84

58

50

87
88

62

18

80

64

83

57

44

43

84
41

7952
46

43
69

34 41

28
33

53

88

84 80

87

66

77

75

54

37

87
57

79
65

34

66

78

62

52

86

73

70

70

72

74

83

54

58

64

66

81

57

78

68
45

70

54

52

50

75

6254

69

80

66

63 80

60

70

40 6574

6052
30

61

78 61
72

43

55

86

68

77 43

63

64

67

65

8474
81

78

73

71

88

47

67

42

63

39
39

32

67 59

48

16
22

67

16 22

61
30 30

34

33

32

57

47

76

81
11

24 8547
32 36

46

12
21

74

88

63

74

24
25

54

23
30

81

53

68

18 22
22

22

30 3016 17

58

66
68

45

51

69

40
46 59

61

76

40
42

69

87

88

35

41
41

36

554084

80
71

75

36
41

45 72

59

69

75

48

86

49
29 33

67

88

6724
29

34

47

39

60

82

78

23
29

31
33

56

57
30

33
80

85

62

3649 55
65

42

59

60

10
12

37

440000.000000

440000.000000

441000.000000

441000.000000

442000.000000

442000.000000

443000.000000

443000.000000

444000.000000

444000.000000

445000.000000

445000.000000

446000.000000

446000.000000

447000.000000

447000.000000

448000.000000

448000.000000

41
96

00
0.0
00
00
0

41
96

00
0.0
00
00
0

41
98

00
0.0
00
00
0

41
98

00
0.0
00
00
0

42
00

00
0.0
00
00
0

42
00

00
0.0
00
00
0

42
02

00
0.0
00
00
0

42
02

00
0.0
00
00
0

42
04

00
0.0
00
00
0

42
04

00
0.0
00
00
0

42
06

00
0.0
00
00
0

42
06

00
0.0
00
00
0

A

A'

B

B'

C

C'

D

D'

1:10,000 SCALE
COORDINATE SYSTEM: WGS 1984 UTM ZONE 13N

BASEMAP COMPILED BY M.C. SITAR,
USING USGS 3DEP LIDAR & DEM,
OPENSTREETMAP ROAD, NHD FLOWLINE DATA.
CONTOUR INTERVAL 50 FEET

1 0 10.5
M iles

5,000 0 5,0002,500
Feet

1.5 0 1.50.75
Kilometers

WMM AVERAGE
DECLINATION, 2022

TN

MN
7.97°

105°41'11.3"W ,
38°0'26.9"N  

105°35'27.9"W ,
38°0'28.7"N  

105°35'24.7"W ,
37°53'47.8"N  

105°41'7.8"W ,
37°53'46.1"N  

EXPLANATION OF MAP UNITS
SURFICIAL DEPOSITS
ALLUVIAL, EOLIAN, & MASS WASTING

GLACIAL & GLACIOFLUVIAL

MYLONITIC

PALEOGENE VOLCANIC & INTRUSIVE

PALEOZOIC SEDIMENTARY

PROTEROZOIC INTRUSIVE

PROTEROZOIC GNEISS

ADDITIONAL SHEAR ZONE
SYMBOLOGY

Qal
Alluvium (Holocene)—Unc onsolid ated , polymic t alluvial d eposits, generally in
washes. Found  throughout the map area.

Qes
Eolian sand dunes (Holocene)—Deposits of wind blown sand  found  in sheets
and  d unes along the range front near the southwest ed ge of the map area.
L oc ally appear in thin fingers extend ing to over 300 m above the valley floor.

Qt
Talus (Holocene)—Deposits of variably sized  c obbles and  bould ers that
mantle and  c ollec t below steep slopes. Common above timberline in the map
area.

Qrf
Rockfall deposits (Holocene)—M ass wasting d eposits d ominantly c omposed
of bould ers.

Qls
Landslide deposits (Holocene)—Deposits of roc k, mud , and  d ebris c reated
by mass wasting events. Id entified  in the field , with extents primarily mapped
via DE M .

Qpf
Alluvial fan deposits of Pinedale glaciation (late Pleistocene)—Poorly-
sorted  alluvial d eposits presumably d ating to Pined ale glac iation. Fans largely
d elineated  using DE M .

Qpl
Glacial lake deposits of Pinedale glaciation (late Pleistocene)—S ilty-c layey
sed iment found  in an ephemerally marshy area bound ed  by Pined ale lateral
and  terminal moraine d eposits along W illow Creek. Contac ts id entified  in field
and  extend ed  based  on DE M .

Qpt
Till of Pinedale glaciation (late Pleistocene)—Deposits c omposed  of poorly
sorted  to unsorted  pebble to bould er sized  polymic t c lasts within silt-c lay matrix.
G enerally found  in c lear moraine d eposits with sharp c rests. T horoughly
d esc ribed  by L ind sey et al. (1986), M c Calpin (1981), and  R uleman and  Brand t
(2021); c ontac ts id entified  in field  and  extend ed  based  on DE M .

Qppf
Pre-Pinedale alluvial fan deposits (middle-late Pleistocene)—Deposits of
poorly-sorted  sed iment c omposed  of polymic t bould ers within brown-tan
c olored  sand -silt matrix. Found  overlying Bull L ake fan d eposits along the
range front in the N W  quad rant of the map area; c lassific ation after L ind sey et
al. (1986). E xtent largely d etermined  via DE M  and  c olor in satellite
orthoimagery.

Qbf
Alluvial fan deposits of Bull Lake glaciation (middle-late Pleistocene)
—Dissec ted  glac ial fans of poorly to well-stratified  sand , silt, and  pebble-
bould er-sized  c lasts (L ind sey et al., 1986; M cCalpin, 1981; R uleman & Brand t,
2021), variably onlapped  or c ut by younger glac iofluvial and  alluvial units.
M ostly d elineated  via DE M .

Qbt
Till of Bull Lake glaciation (middle-late Pleistocene)—Unsorted  d eposits of
till and  sub-round ed  to angular, surficially weathered  bould ers (largely of the
S angre d e Cristo Formation) in apparent moraines with gentle c rests along the
range front and  up some valleys. M ost exposures have been linked  to the Bull
L ake glaciation by previous workers (L ind sey et al., 1986; M c Calpin, 1981;
R uleman & Brand t, 2021). Better preserved  at higher elevations along
d rainages, thoroughly d issec ted  where c ut by streams. Contac ts id entified  in
field  and  extend ed  based  on DE M .

Tcm
Chloritic mylonite (Late Cretaceous to early Paleogene(?) and Late
Oligocene to Early Miocene)—Chlorite-quartz-sericite mylonite to
ultramylonite found  within brittle-d uc tile shear zones in the map area. W ell-
lineated  and  foliated , c ommonly with S -C-C' fabric s that primarily rec ord  top-
S W  (normal-sense) shear with loc al top-N E  (thrust-sense) shear. Derived
primarily from c omminution and  alteration of Proterozoic  amphibolite-ric h shear
zone host roc k.

Tad
Andesitic dikes (Late Oligocene?)—Dikes of d ark gray to greenish brown
aphanitic to porphyritic and esite to basaltic  and esite, with µm-sc ale plagioc lase
laths interstitial to varying proportions of hornblend e and  biotite. L oc ally with
mm-sc ale phenoc rysts of biotite, altered  to c hlorite. As noted  by Clement
(1952), possibly genetic ally related  to loc al intrusions (i.e.,:g and /or Td).

:g
Gabbroic intrusions (Late Oligocene)—Intrusions of greenish-d ark-gray,
ophitic gabbro, c ommonly with megac rystic  plagioc lase feld spar. G enerally
heavily metasomatic ally altered . Dated  via zirc on U-Pb L A-ICP-M S
geochronometry to 25.57 ± 0.74 M a; pooled  ZFT  age of 26.7 +3.6/-3.2 M a.

Td
Diorite intrusion (Late Oligocene?)—G ray-brown, unfoliated  d ioritic intrusion
id entified  between Copper G ulc h and  S panish Creek. T exturally quite similar to
:g (ophitic with megac rystic  plagic lase), but with a more felsic c omposition
(i.e., more quartz and  less hornblend e ± biotite). Interpreted  to loc ally intrud e
along the Crestone thrust.

*Psc
Crestone Conglomerate member of Sangre de Cristo Formation
(Pennsylvanian-Permian)—R ed d ish-gray to maroon interbed d ed  sand stone
and  c obble-bould er c onglomerate. Clasts are mostly quartz-monzonite, with
subord inate syenite > amphibolite. Bed s are mostly overturned  and  d ip
mod erately to steeply to the S -S W . Upward s of 700 m of sec tion exposed  in the
map area.

*Psl
Lower member of Sangre de Cristo Formation (Pennsylvanian-Permian)
—W ed ge of overturned  red -gray to maroon, quartz-ric h fine-grained  sand stone
to pebble-c obble, generally matrix-supported  c onglomerate, apparently variably
bound ed  on one or both sid es by splays of the Crestone thrust. Forms c liffs
between Copper G ulc h and  the northern end  of the stud y area. T hese roc ks
have been tentatively id entified  as the L ower S angre d e Cristo Formation, as
mapped  by L ind sey et al. (1985) further to the north.

*mu
Upper member of Minturn Formation (Pennsylvanian)—R ed -gray
interbed d ed  siltstone and  sand stone, polymic t pebble c onglomerate, and
sparse gray limestone. S eparated  from finer-grained *m by a band  of red
phyllite with S W -d ipping c leavage, interpreted  as a thrust splay. L ithology
matches the upper 300 m of the "Upper M inturn" member from L ind sey et al.
(1985). N ear the northeast c orner of the map area, it appears to grad e into the
L ower member of the S angre d e Cristo Formation along an interpreted  c ontac t
approximately c oplanar with the one mapped  by L ind sey et al. (1985) to the
northeast.

*m
Minturn Formation (Pennsylvanian)—G ray to maroon shale, siltstone,
sand stone, pebble c onglomerate, and  slate-phyllite exposed  in an internally
faulted  wed ge bound ed  on both sid es by splays assoc iated  with the Crestone
thrust. L ithology likely c orrespond s to the (M inturn) “quartzose red -bed s” of
L ind sey et al. (1985). S W -d ipping slaty to phyllitic c leavage, d efined  by aligned
sericite, is inc reasingly well-d eveloped  approac hing the wed ge-bound ing
thrusts.

Ml
Leadville Formation (Mississipian)—G ray-tan, well-bed d ed  d olostone,
variably exposed  within an overturned , fault-bound ed  sliver. L ower c ontac t with
the Hard ing Formation is likely unc onformable. M etasomatic  Fe-oxid e
mineralization along  upper c ontac t with the M inturn Formation suggests a
faulted  relationship. One possible (sub-map-sc ale) outc rop overlying the
Hard ing Formation below the Dead man Creek thrust.

Oh
Harding Formation (Ordovician)—Buff- to light-gray, c liff-forming, fine-grained
quartz arenite, exposed  as a sliver in the Crestone thrust in the northeast of the
map area and  in a ~18 m outc rop below the Dead man Creek thrust. At
Dead man exposure, c apped  by a ~2 m bed  of d arker gray quartzose sand stone
with minor (~2%) aligned  musc ovite d efining an inc ipient penetrative foliation.
Apparently unc onformably overlain by the L ead ville Formation.

Yqm
Quartz Monzonite (MIddle Proterozoic)—Q uartz-monzonite d ominated  roc k,
generally withXqfg and Xga interleaved  on a c m to m sc ale; c ontac ts mapped
where Yqm has c ompositional majority. Charac terized  by megac rystic
orthoc lase feld spar and  has a variably-d eveloped  foliation. Ad jac ent and  within
shear zones, this roc k is overprinted  by protomylonite fabric s. E xposures c lose
to the southern ed ge of the map area may be c orrelated  with the M usic  Pass
Pluton (i.e., Jones and  Connelly, 2006).

Xcqm
Crestone Quartz Monzonite (Early Proterozoic)—Pinkish-white phaneritic
roc k with ~35% K-feld spar, subequal plagioc lase, ~25% quartz, and  ~5% biotite
(± hornblend e). Primary stoc k intrud es host roc k gneisses at northern end  of
map area; d ikes and  smaller bod ies appear within ~500 m of main stoc k. A
probable solid -state (Jones and  Connelly, 2006) foliation d efined  by elongate
quartz and  aligned  biotite is c learly visible and  generally runs parallel to host-
roc k gneissic  foliation.

Xqfg
Quartzo-feldspathic gneiss (Early Proterozoic)—R oc k d ominated  by
intermed iate to felsic  gneiss with variable quartz, K-feld spar, and  plagioc lase
c ontent. Compositional foliation generally parallels d ensely (c m- to m-sc ale)
interleaved  layers ofXga gneiss. L oc ally with variably-sized  intrusions ofYqm
parallel to c ompositional foliation. Intra-basement unit c ontac ts d elineate areas
ofXqfg map-sc ale c ompositional plurality. Compositional foliation is generally
well-d eveloped , but roc k loc ally appears lightly strained  with very subtle
foliation.

Xga
Gneissic amphibolite (Early Proterozoic)—G neiss d ominated  by mm- to c m-
sc ale c ompositional band s with high hornblend e ± biotite c ontent.  M easured
foliation planes are of c ompositional band ing, which is parallel to a primary
penetrative foliation d efined  by aligned  hornblend e and  mic as. Closely (c m- to
m-sc ale) interleaved  withXqfg and  loc ally intrud ed  byYqm parallel to foliation;
unit c ontac ts d elineate areas ofXga map-sc ale c ompositional plurality.
Pervasively d eformed  with isoc linal fold ing and  two ad d itional penetrative
foliations apparent in thin sec tion. M etasomatic  alteration (i.e., hornblend e to
chlorite) ubiquitous but generally mild . L oc ally c ontains tourmaline megac rysts.

     Protomylonite to mylonite; original petrology

Tr
Rhyolite dikes (Late Eocene to Oligocene)—W hite to light gray, leuc oc ratic ,
aphanitic to porphyritic felsic  d ikes, likely rhyolite or leuc ogranite. Crossc ut
Paleoc ene--Oligoc ene units and  struc tures. U-Pb zirc on d ating of rhyolitic
"felsite" in Dead man Creek by Holm-Denoma et al. (2019) suggests L ate
Oligoc ene (~27 M a) c rystallization for some d ikes.


