
0102 06 0405 0103 02

35

01

12

24

13

14

24

42

26 25

23

36

36

02

25

20

29 28

32 3331

21 2423

26

22

34 3635

27 2530

19

T012N  R 005E
T011N  R 005E

T010N  R 005E
T011N  R 005E

T010N  R 006E
T011N  R 006E

T0
11
N 
R0
05
E

T0
11
N 
R0
06
E

7200

6400

6900

6800

6700

6500

64
00

6600

6600

6600

6400

6900

64
00

6800

6400

6500

6600

6600

6700

6700

6400

6900

69
00

6700

680
0

69
00

6300

77
00

6600

72
00

70
00

6500

7200

670
0

6800

690
0

710
0

6800

71
00

6400

67
00

6800

670
0

77
00

7300

6800

750
0

6700

70
00

6700

6700

6900

670
0

680
0

6700

66
00

6800

7100

7000

7100

75
006700

6900

6600

670
0

7200

7100

6900

73
00

6600

7100

6900

6400

7200

6900

67
00

6600

6

800

7200

72

00

6700

7100

6900

690

0

6900

7600

6800

73
00

73
00

72
00

7300

7000

7000

7500

7100

690

0

7100

79
00

7100

680
0

6700

660
0

7000

7200

700
0

710
0

6700

7400

6900

730

0

6800

7000

6900

7500

7300

7400

660
0

7200

680
0

7600

6900

7100

680
0

710
0

750
0

6300

700
0

7000

6800

7000

6600

700
0

7300

7300

6600

7100

6800

6700

6800

7500

7400

6800

7400

7200

700 0

7300

7300

7100

6700

6900

7000

6900

6800

7200

710
0

7400

78
00

6700

7200

7500

68
00

7700

6800

7200

720
0

7000

76
00

750
0

6900

7400

7000

7100

7400

70
00

7300

6900

690
0

620
0

7200

7300

7100

7200

7000

6300

7000

7100

7000

6400

6900

6900

6500

6600

6700
6800

P a Q a l

Q foQ a l

Q cu

Q fo

P yc

P sQ cu

Q fy

Q cu

Q a l

P a y

P a y

Q ty

Q a l

Q vy

Q p f

P a Q tyP a

Q p f

P a
P a

Q a l
Q a l

Q a lQ cu
Q fo

P a
Q a l

P aQ a l P aP a
Q ty*m c P a P a

*m a P a Q tyP a

*m c

Q fy
P aP a

Q ty P a c P aP a
Q ty

P a
P a *m cP a cP a

*m

*m a

Q cu

Q fy*m c Q a l

Q cu

*m m
*m

Q p f

P aP a

Q fy

*m m*m s

P a

Q ty
Q fy

Q a l *m c
P a*m c

P a y

*m s

Q fo

P a c
P a*m P a

Q fo

Q ty
P a c*m s*m c*m s*m c

Q cu

Q a l
*m c*m s*m c*m s *m s
*m sP a c P a

*m a *m c*m cP a
*m c

*m c*m a*m s *m a*m c *m a
Q ty

Thi*m m
P a

*m cQ ty *m a
*m a

*m c*m m*m m

Q cu

P a c*m s ThiP a
*m c

P a
ThiP a c Thi*m c*m s

P a*m c
Q fy*m s P a c*m c

*m

P a
ThiP aThi*m s*m c Q fy

*m c Q ty

*m a
*m

Q fo

*m m *m c*m sQ cu
*m s

Q cu *m c
*m Q ty P a c*m a*m m P a

Q cu
*m c

*m m

Q a l

Q a l *m m

Q fy

*m c Q cuQ cu *m c
Q ty

*m c*m a

*m a
*m

Q ty

Q a cuf

*m*m a
*m aQ ty

*m cQ ty

Q a l

Q ty Q cuQ cu

*m

Q a l

*m s Q cuQ tyQ a l

Q cu
Q a cuf

*m c

*m a

P a c

P g

Q cu
Q cu P s Q a l

*m

Q fy
Q ty

Q fy
*m a

*m a

Q a l
*m

P sP sQ cu P s

Q p f

Q tyQ cu

Q cu

P sQ ty
Q ty

P sP s*m a

*m s

P sP g

Q a l
Q a lQ to Q a l

Q cu
P sP g

Xq

Q cu

Q cu
*m

Q cu

Xr
*m s

Xc
Q cu

P s

*m

*m m

P s

*m a

P aP a c

Q cu

Q p f

*m c
Q a l

Q cu

P a

P sP aP a c P gP yP ycP a c P yP aP a c P s
*m P y *m

Q ty P a yP y
Q cu P gQ a l

*m s

Q a l

P g*mP a yP a yP a y Xc*m
Q cuQ cu*m c

Q ty
*m a

P a c

P a

*m c
P a c
P a

Q fy

P g

Q a l

*m

Q fy

P a yP a yP gXc*m

Q cu
XcP a y*m

Q cu
P a y

Q cu

*m a
*mQ a cuc

Q fy

Q a cuc P a y

Q cu

*m a
*m c Q cu

Q ty
Xr

Q a cuc

P a P a y
Q a cuc

*m

Ys
P a

*m c

*m c

P a

Q a l Xq
Q a cuf

Ys Q a l
*mXg

Xr

*s

Xp sQ cu
P a P aP a

Q a l

Xp s

Q fo

P aXq P a

Xg

Xr

Xg

Q fo

Q cu

*m aXg
P a*m P a y

Q a cuc*m aXq

Xg
*m a

*m c

*m c
*m s

Xp g

*m c

Xg

*m s

*m a

Q a l
Xg

Q fo

Q ty
Q a l

Ys *m s

Xg
Q a cuf

Q TugQ a cuc Xp g

*m c

*m aXq Q cu*m s
Q cu

*m s *m a P a y

P a

*m s
Q cu

*m

*m c*m c
Q fo *m s

Q fo

Q cu Xq

*m
*m

Q cu

Q a l

Q fu
*m s *m

Q cu
*m a

Q ty

P a y Xg
*m a *m*m a Xg

Q cu

*m m

Q to

*m s *m
*m

*m s*m s *m c
Xg

Q to
*mQ a cuc

Q fo
*m a

Q fu

*s

*m c
*m m

Q cu
Q a l Q fo

Q a l

Q cu

*m s

Q a cuc

*m s*m c
*m c

*m c
*m c

*m s
P a*m s

*m s
P a y

P a
*m c*m s

Q cu

Xp g

*m

Q fo
Q tyQ cu

Q a lQ cu

Ys

Ys Q fuQ ty P aQ ty P a Q fuQ Tug
Q cu

Q fo
XYg

Xp g

Q ty

P a y P a y XgP a y
P a y

*m s
*m c P a y Q fu

*m a
P a P a

*m c

Q a cuc *m sXp g
Q cuXp g *s

*m
*m s

Ys
Ys P a

*s

Q cu
Q fu

Q fo

*m c P a

*m c
*m s
*m c

*m P a

Q to

*mXp g *m s *m s*m s
P a

*m s *m c P a

XgQ ty

P a y
Q to*m s

Q fo
Q a cuc

*m c

*m

Q a cuc

Xg
*m c

P a y

*m s Xg
*m c
*m s*m c*s

Q fo

*m s *m m
*m*m c

*m a
Xg

*m a Q tyP a*m c
XYg

*m s
*m c

YpQ a cuf*m a
*m c P a

Q a cuf
Yfg

Q a l
Q a cuf

P a

P a yP a y*m s*m s
Q a cuf

*m c Q fu*m a*m cP a *m c P aP a
XgXq

*m a

*m c
Q cuQ a cuc

*m a
*m c Q fu

P y

Q a cuc

Xp g *m s
Q a cuf

P aQ cu
Q cuXp g

Xg
P a

XqQ cu

Xg
Q a cuc P a Xg

P a yQ fu Q a l XqXg
P a

Ys

Xg

Xp g
*s

P ycP a Yfg
Yfg

Xg

P a Xp sXq

P g

XgP g
Q a cuf
Q ty XgP a

P aP a Xq

Xg
*m a
*m c

P sP a Q a l

Q a cuc

Xr
Q a cuc

Xg

Ys Yfg
Q cu

Q a cuc
P a Xg

Q fo
P s

Xp g

Xg

P g

Xg
P s Xp s

Xr

Xp s
Xr

Q fom̂
Xg

*m a

Xg

Xp g
Xg Xr

*m c

P s

Xp sQ a cuc
XgQ fu

Ys Xg

Q cu

ẑ
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ẑ̂m

P g
P s

Xp s
Q a cuf

Xg

Q a cuc

Xp s

Q a cuc

ẑ̂ m
P yP ycP a y

Q a cuf

Q fo

Ti*m Q Tug
Q fo

*m
Q foP g

Q a cuf Q fo
Q cu

P a c Q fo
Q fuP a

Yp

*m s Xr
Yfg

Q cu

P s

XrP yc
*mYfg

P g
Xp sP gP yc

P g

Xg

XgP yc

Xg

Q fo
Xp s Xr

Q fy

*m s Yfg
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ĉ
ĉ
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Geologic Map of the Sandia Park 7.5-Minute
Quadrangle, Bernalillo and Sandoval

Counties, New Mexico

by
Charles A. Ferguson1 and J. Michael Timmons2 Frank J. Pazzaglia3 and Karl E. Karlstrom4 and Glenn R. Osburn5 and Paul W. Bauer6

1Arizona Geological Survey, 416 W. Congress,
#100, Tucson, AZ 85701 2Department of

Earth and Planetary Sciences, University of
New Mexico, Albuquerque, NM 87131 3

A geologic m ap d isplays infor m ation on the d istrib ution, nature, or ientation, and  age relationships of rock and
d eposits and  the oc cur rence of structural features. Geologic and  fault contacts are ir regular surfaces that for m
b ound ar ies b etween d ifferent types or ages of units. Data d epicted  on this geologic q uad rangle m ap m ay b e
b ased  on any of the following: reconnaissance field  geologic m apping, com pilation of pub lished  and
unpub lished  wor k, and  photogeologic interpretation. Locations of contacts are not surveyed , b ut are plotted  b y
interpretation of the position of a given contact onto a topographic b ase m ap; therefore, the accuracy of contact
locations d epend s on the scale of m apping and  the inter pretation of the geologist(s). Any enlar gem ent of this
m ap could  cause m isund erstand ing in the d etail of m apping and  m ay result in er r oneous inter pretations. Site-
specific cond itions should  b e verified  b y d etailed  sur face m apping or sub surface exploration. Topographic and
cultural changes m ay not b e shown d ue to recent d evelopm ent.

Cross sections are constructed  b ased  upon the inter pretations of the author m ad e from  geologic m apping and
availab le geophysical and  sub surface (d r illhole) d ata. Cross sections should  b e used  as an aid  to und erstand ing
the general geologic fram ework of the m ap area, and  not b e the sole sour ce of infor m ation for use in locating or
d esigning wells, b uild ings, road s, or other m an-m ad e structures.

The N ew Mexico Bureau of Geology and  Mineral Resour ces created  the Open-file Geologic Map Series to
exped ite d issem ination of these geologic m aps and  m ap d ata to the pub lic as rapid ly as possib le while allowing
for m ap revision as geologists continued  to work in m ap areas. Each m ap sheet car r ies the original d ate of
pub lication b elow the m ap as well as the latest revision d ate in the upper right cor ner. In m ost cases, the
or iginal d ate of pub lication coincid es with the d ate of the m ap prod uct d elivered  to the N ational Cooperative
Geologic Mapping Program  (N CGMP) as part of N ew Mexico’s STATEMAP agreem ent. W hile m aps are
prod uced , m aintained , and  upd ated  in an Ar cGIS geod atab ase, at the tim e of the STATEMAP d eliverab le, each
m ap goes through cartographic pr od uction and  internal review pr ior to upload ing to the Internet. Even if
ad d itional upd ates are car r ied  out on the ArcGIS m ap d ata files, citations to these m aps should  reflect this
or iginal pub lication d ate and  the or iginal authors listed . The views and  conclusions contained  in these m ap
d ocum ents are those of the authors and  should  not b e interpreted  as necessarily rep resenting the official
policies, either expressed  or im plied , of the State of N ew Mexico, or the U.S. Gover nm ent.

This d raft geologic m ap is prelim inary and  will und er go revision. It was pr od uced  fr om  either scans of hand -
d rafted  or iginals or fr om  d igitally d rafted  original m aps and  figures using a wid e variety of software, and  is
cur rently in cartographic pr od uction. It is b eing d istrib uted  in this d raft for m  as part of the b ureau's Open-file
m ap series (OFGM), d ue to high d em and  for cur rent geologic m ap d ata in these areas where STATEMAP
q uad rangles are located , and  it is the b ureau's policy to d issem inate geologic d ata to the pub lic as soon as
possib le.

After this m ap has und ergone review, ed iting, and  final cartographic pr od uction ad hering to b ureau m ap
stand ar d s, it will b e released  in our Geologic Map (GM) series.  This final version will receive a new GM
num b er and  will super ced e this prelim inary open-file geologic m ap.

M a p p ing of this qua dra ngle wa s funded b y a  m a tching-funds gra nt from the S TATEM AP  p rogra m  of the
N a tiona l Coop era tive Geologic M a p p ing Act, a dm inistered b y the U. S . Geologica l S urvey, a nd b y the
N ew M exico Burea u of Geology a nd M inera l R esources, (D r. N elia  W . D unb a r,Director and State
Geologist; D r. J. M icha el Tim m ons,Assoc. Director for Mapping Programs).

NEW MEXICO BUREAU OF GEOLOGY AND MINERAL RESOURCES A RESEARCH DIV ISION  OFNEW MEXICO INSTITUTE OF MINING AND
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D a ta  F ra m e N a m e: Geologic Cross S ection A–A'

D a ta  F ra m e N a m e: Correla tion of M a p  Units

D a ta  F ra m e N a m e: Geologic Cross S ection B–B'

D a ta  F ra m e N a m e: Geologic Cross S ection D –D 'D a ta  F ra m e N a m e: Geologic Cross S ection C–C'

Description of Map
<a ll other va lues>

01-00-00-00-00 —  hea ding02 —  Holocene —  Holocene —  Holocene —  Holocene

01-01-00-00-00 —  unit —  Q a l —  Va lley Alluvium (Holocene) —  Holocene —  P redom ina ntly sa nd a nd silt a nd
loca l gra vely or cla y-rich b eds. D ep osits underlie a ctive floodp la ins a nd hea dwa ters of low-order strea m s. As
m a ny a s four up wa rd-fining p a cka ges, sep a ra ted b y b uried soils, a re exp osed loca lly in la rge incised dra ina ges.
D ep osits derived from P erm ia n b edrock a re red; those derived from P ennsylva nia n a nd Creta ceous b edrock
a re b rown. D ep osit loca lly incorp ora tes deb ris-flow fa cies, derived from a dja cent hillslop es, a nd sp ring a nd
cienega  ca rb ona tea nd orga nic-rich, fine-gra ined fa cies. F rom 3 to 20 ft (<1 to 6 m) thick.
01-02-00-00-00 —  unit —  Q a cu —  Alluvium a nd Colluvium, undivided (Holocene to L a te P leistocene) —
Holocene to L a te P liestocene —  P oorly stra tified, p redom ina ntly m a trix sup p orted colluvium tha t interfingers
downslop e with a  va lley-b ottom a lluvium. D ep osits underlie toeslop es a nd va lley b ottom s of low-order strea m s
a nd
01-03-00-00-00 —  unit —  Q a cuf —  P redom ina ntly fine gra ined colluvia l dep osits derived from sha les, siltstones,
a nd fria b le sa ndstones (Holocene to L a te P leistocene). —  Holocene to L a te P liestocene —  P redom ina ntly fine
gra ined colluvia l dep osits derived from sha les, siltstones, a nd fria b le sa ndstones.
01-04-00-00-00 —  unit —  Q a cuc —  P redom ina ntly coa rse gra ined, loca lly cla st sup p orted colluvium (Holocene
to L a te P leistocene). —  Holocene to L a te P liestocene —  P redom ina ntly coa rse gra ined, loca lly cla st sup p orted
colluvium.
01-05-00-00-00 —  unit —  Q fu —  S m a ll a lluvia l fa ns, undivided (Holocene a nd la te P leistocene) —  S m a ll a lluvia l
fa ns, undivided (Holocene a nd la te P leistocene) —  hese sm a ll fa ns a re typ ica lly found a t trib uta ry m ouths in
a lluvia l va lley b ottom s a nd a t the b a se of steep  hillslop e dra ina ges.

02-00-00-00-00 —  hea ding02 —  L a te P leistocene —  L a te P leistocene —  L a te P leistocene —  Ep och

02-01-00-00-00 —  unit —  Q cu —  Colluvium (Holocene a nd P leistocene) —  Holocene a nd P leistocene —
Coa rse-gra ined, p oorly sorted, p oorly stra tified colluvia l dep osits. D ep osit includes colluvium derived from a
va riety of m a ss-m ovem ent hillslop e p rocesses including deb ris flows, slum p s, a nd la ndslides. Angula r-cla st,
m a trix-sup p orted dep osits a re loca lly p resent a s ta lus on the dip  slop e of the S a ndia  M ounta ins. L oca lly includes
isola ted exp osures
02-02-00-00-00 —  unit —  Q fy —  Alluvia l-fa n dep osits inset into the Q fo dep osits (L a te P leistocene) —  L a te
P leistocene —  Younger fa n dep osits inset into Q fo. These dep osits a re com p osed of a  heterolithic m ix of
ca rb ona te a nd va rious P roterozoic rocks including qua rtzite. F a n surfa ces exhib it m odified b a r a nd swa le
top ogra p hy. S oils develop ed in these dep osits exhib it from sta ge I to II+ ca lcic horizons.
02-03-00-00-00 —  unit —  Q f —  Alluvia l fa ns (P leistocene) —  P leistocene —  M odera tely well sorted a nd stra tified
a lluvia l-fa n sa nd, gra vel, a nd b oulders a nd lesser a m ounts of silt a nd cla y. F a n fa cies reflect p redom ina ntly fluvia l
p rocesses a nd to a  lesser extent deb ris-flow a nd/or hyp erconcentra ted-flow p rocesses. F rom 6 to 30 ft (2 to 10
m) thick.
02-04-00-00-00 —  unit —  Q ty —  F luvia l terra ces (L a te P leistocene —  L a te P leistocene —  S tra ths typ ica lly 6 to
65 ft (2 to 20 m) a b ove gra de. Trea ds exhib it b oth inta ct a nd reworked cha ra cteristics. S oils develop ed in these
terra ces exhib it from sta ge I to II ca lcic horizon develop m ent.
cha ra cteristics. S oils develop ed in these terra ces exhib it from sta ge I to II ca lcic horizon develop m ent.
02-05-00-00-00 —  unit —  Q t —  F luvia l terra ces (P leistocene) —  P leistocene —  W ell-sorted, well-stra tified,
rounded fluvia l gra vels a nd sa nd a nd lesser a m ounts of silt a nd cla y. Terra ce dep osits lie a dja cent to m a jor high-
order dra ina ges a s p redom ina ntly thin inset a lluvia l fills tha t b ury low-relief stra ths cut on b edrock. F rom 3 to 20 ft
(<1 to 6 m) thick.
03-00-00-00-00 —  hea ding02 —  L a te M iddle P leistocene —  L a te M iddle P leistocene —  L a te M iddle P leistocene
—  Ep och
03-01-00-00-00 —  unit —  Q p f —  P iedm ont–a lluvia l-fa n com p lexes (m iddle P leistocene) —  M iddle P leistocene —
Com p lexly interstra tified a lluvia l fa ns a nd p iedm ent dep osits m a ntling low-relief p edim ents tha t extend north a nd
ea st of L a  M a dera . D ep osit exhib its severa l unconform ities a nd b uried soils. Trea ds a re of low relief a nd exhib it a
com p lex p olygenetic soil with from sta ge II to III+ ca lcic horizons. F rom 10 to 65 ft (3 to 20 m) thick. of low relief
a nd exhib it a  com p lex p olygenetic soil with from sta ge II to III+ ca lcic horizons. F rom 10 to 65 ft (3 to 20 m) thick.

03-02-00-00-00 —  unit —  Q fo —  Alluvia l-fa n dep osits inset b elow the Tuerto gra vels (S tea rns, 1953) overlying
the O rtiz p edim ent (Brya n, 1938) (middle P leistocene) —  M iddle P leistocene —  O lder fa n dep osits derived in
p a rt from Tuerto gra vels. These dep osits a re com p osed p rim a rily of ca rb ona te cla sts. F a n surfa ces exhib it highly
m odified b a r a nd swa le top ogra p hy. S oils develop ed in these dep osits exhib it from sta ge II+ to III+ ca lcic
horizons.
03-03-00-00-00 —  unit —  Q to —  F luvia l terra ces (m iddle P leistocene) —  M iddle P leistocene —  S tra ths typ ica lly
100 ft (30 m) a b ove gra de. Trea ds a re significa ntly reworked, a nd soils develop ed in these terra ces exhib it from
sta ge II+ to III+ ca lcic horizons.
04-00-00-00-00 —  hea ding02 —  Ea rly M iddle P leistocene —  Ea rly M iddle P leistocene —  Ea rly M iddle
P leistocene —  Ep och
04-01-00-00-00 —  unit —  Q Tug —  U p la nd gra vels (m iddle P leistocene to P liocene?) —  M iddle P leistocene to
P liocene —  W ell-rounded, p oorly stra tified gra vel la gs tha t m a ntle low-relief up la nd surfa ces a p p roxim a tely 100
m a b ove loca l gra de. These gra vels m a y b e equiva lent to the Tuerto gra vels of S tea rns (1953). Ab out 3 ft (<1 m)
thick.

05-00-00-00-00 —  hea ding02 —  Tertia ry —  Tertia ry —  Tertia ry —  P eriod

05-01-00-00-00 —  unit —  Tri —  R hyolite dike —  Tertia ry —  M odera tely crysta l p oor, sa nidine-b ea ring rhyolitic
dike tha t intrudes the D a kota  F orm a tion, M orrison F orm a tion conta ct nea r the hea d of Gutierrez Ca nyon.
05-02-00-00-00 —  unit —  Ti —  M onzonite —  Tertia ry —  M edium-gra ined m onzonitic intrusion, p rob a b ly rela ted
to the Ortiz igneous com p lex.
05-03-00-00-00 —  unit —  Thi —  Hornb lende p orp hyritic intrusive la tite —  Tertia ry —  D ikes a nd a  p lug in the
lower S a n P edro Creek a rea . The dike a nd the p lug intrude the up p er M a dera  F orm a tion a nd Ab o F orm a tion.
The m a in dike ha s given 39Ar/40Ar hornb lende a ges of 34.5±0.2 M a  a nd 35.02±0.13 M a .

06-00-00-00-00 —  hea ding01 —  S edim enta ry —  S edim enta ry —    —  S edim enta ry units

06-01-00-00-00 —  hea ding02 —  M esozoic —  M esozoic —  M esozoic —  Era

06-01-01-00-00 —  hea ding02 —  Creta ceous —  Creta ceous —  Creta ceous —  P eriod

06-01-01-01-00 —  unit —  K v —  M esa verde Group , undifferentia ted (Creta ceous) —  Creta ceous —  A com p lex
unit of m a rine, m a rgina l-m a rine, a nd fluvia l sa ndstones, sha les, a nd siltstones with a t lea st two interva ls of coa l-
b ea ring stra ta , up  to 1,400 ft (430 m) thick. The sequence is divided into three m a p p a b le lithofa cies, which ha ve
b een given interp retive inform a l na m es: 1) m a rine sa ndstone a nd sha le (K vm); 2) fluvia l a nd distrib uta ry-cha nnel
sa ndstones, which include the coa l b eds (K vt); a nd 3) shorefa ce sa ndstones (K vs). The sa ndstones of the
M esa verde Group  ra nge from feldsp a thic a renites to qua rtz a renites, a nd, loca lly, da rk-colored chert gra ins a re
a b unda nt.
06-01-01-02-00 —  unit —  K vm —  M esa verde Group  m a rine sa ndstone a nd sha le (Creta ceous) —  Creta ceous
—  A m a p  unit recognized only in a rea s where m ollusca n shell fra gm ents (chiefly b iva lves) a re p resent. The unit
is typ ica lly recessive wea thering, a nd the sa ndstones a re thin to m edium b edded, da rk b rown to greenish,
a rgilla ceous, a nd va ria b ly ca lca reous. The unit a long the west lim b  of the Tijera s syncline includes a t lea st one
m edium-b edded ca lca reous sa ndstone conta ining sep ta ria n nodules a nd b iva lve shell fra gm ents.
06-01-01-03-00 —  unit —  K vt —  M esa verde Group  terrestria l sa ndstones (Creta ceous) —  Creta ceous —  A m a p
unit cha ra cterized b y a b unda nt woody deb ris a nd m ud-chip  intra cla sts. It consists of two typ e of sa ndstones: 1)
resista nt, m edium- to thick-b edded, tr ugh a nd wedge-p la na r cross-stra tified, lightcolored sa ndstones a nd 2)
recessive, m a ssive or fla ggy-wea thering, a rgilla ceous, greenish-b rown sa ndstones a nd siltstones with a b unda nt
woody deb ris a nd m ud-chip  cla sts. Three interva ls of this m a p  unit a re recognized, ea ch overlying m a rine
sequences, a nd the up p er two conta in coa l b eds. The m iddle unit thins dra m a tica lly to the ea st, where it is
rep resented b y a  3 to 10 ft (1 to 3 m) thick, clea n, cross-stra tified sa ndstone a long the ea st lim b  of the Tijera s
synclinorium.
06-01-01-04-00 —  unit —  K vs —  M esa verde Group  nea r shorefa ce sa ndstones (Creta ceous) —  Creta ceous —
A m a p  unit recognized b y a  com b ina tion of a t lea st two of the following fea tures: 1) clea n (nona rgilla ceous), well-
sorted na ture of the sa ndstone; 2) p la na r b edding or low-a ngle cross-stra tifica tion; 3) recognition of the up p er-
shorefa ce-environm ent restrictive tra ce fossil M a ca ronichnus (c.f., M iera s et a l., 1993). M ollusca n shell
fra gm ents a re a lso recognized, a nd a t the top  of the ea sternm ost m a p p ed outcrop , vertica l, lined b urrows a re
p resent. The com b ina tion of textura l m a turity, sedim entology, a nd ichnofa una  a re indica tors of a  high-energy
nea r-shorefa ce environm ent. The m a p  unit is discontinuous, a p p ea ring to gra de la tera lly into m a rine or
nonm a rine sa ndstone units.
06-01-01-05-00 —  unit —  K m  —  M a ncos S ha le (Creta ceous) —  Creta ceous —  D a rk-gra y sha le, slightly
ca lca reous sha le, a nd sep ta ria n nodule-b ea ring sha le with ra re, thin, b la ck m icrite b eds a nd a t lea st two 3–4-m-
thick, m edium-b edded ca lca reous sa ndstone interva ls. Unit is a b out 1,300 ft (400 m) thick. The m icrites a nd
sa ndstones a re typ ica lly fossiliferous, yielding a b unda nt m ollusca n shell fra gm ents. A p rom inent nonca lca reous
sa ndstone is
p resent in the m iddle of this unit tha t directly overlies a  ca lca reous sha le a nd siltstone interva l conta ining the la te
Turonia n a m m onites P rionocyclus novim exica nus a nd S ca p hites whitfieldi, indica ting tha t these stra ta  a re
06-01-01-06-00 —  unit —  K m s —  M a ncos sa ndstone (Creta ceous) —  Creta ceous —  M edium- to thin-b edded,
nonca lca reous, extensively vertica l b urrowed, fine- to m edium-gra ined sa ndstone. The sa ndstone is recognized
only ea st of Tijera s fa ult where it is less tha n 2 m thick. It directly overlies a  ca lca reous siltstone–sha le
interva l interp reted a s equiva lent to the Jua na  L op ez M em b er b eca use it conta ins the la te Turonia n a m m onites
P rionocyclus novim exica nus a nd S ca p hites whitfieldi.
06-01-01-07-00 —  unit —  K du —  D a kota  F orm a tion, up p er m a p  unit (Creta ceous) —  Creta ceous —  A thin unit of
thin- to m edium-b edded slightly ca lca reous sa ndstone, siltstone, a nd silty sha le sep a ra ted from the m a in b ody of
the D a kota  F orm a tion b y a  covered interva l. The m a p  unit is p rob a b ly correla tive with the Twowells Tongue of the
D a kota  F orm a tion a nd is <100 ft (30 m) thick.
06-01-01-08-00 —  unit —  K d —  D a kota  F orm a tion (Creta ceous) —  Creta ceous —  M edium-b edded, p erva sively
silica  cem ented, p la ne-b edded to ta b ula r cross-stra tified qua rtz a renite, typ ica lly with a b unda nt vertica l, lined
b urrows, m a ny of which a re clea rly D ip locra terion tra ces. Ab out 300 ft (90 m) thick.

06-01-02-00-00 —  hea ding02 —  Jura ssic —  Jura ssic —  Jura ssic —  P eriod

06-01-02-01-00 —  unit —  Jm —  M orrison F orm a tion (Jura ssic) —  Jura ssic —  M edium- to thick-b edded, light-
colored, genera lly p oorly sorted feldsp a thic sa ndstones, with green a nd red sha ley interb eds, a round 500 ft (150
m) thick. S a ndstones conta in a b unda nt qua rtz gra nules a nd greenish m ud-chip  cla sts, a nd the feldsp a r gra ins
typ ica lly a re strongly a ltered to white cla y m inera ls. The up p er p a rt of this unit in som e a rea s is a  m odera tely to
well-sorted, modera tely b ioturb a ted feldsp a thic sa ndstone, which m a y b e equiva lent to the Ja ckp ile M em b er.
Ab unda nt da rk gra yish-green sha ly interva ls with thin, da rk-colored m icritic lim estones a re p resent in som e a rea s
nea r the b a se of the m a p  unit.
06-01-02-03-00 —  unit —  Js —  S um m erville F orm a tion (Jura ssic) —  Jura ssic —  R ed a nd green va riega ted
sha le a nd thin-b edded siltstone or fine-gra ined sa ndstone, ra rely exp osed.
06-01-02-04-00 —  unit —  Jt —  Todilto F orm a tion, chiefly L ucia no M esa  M em b er (Jura ssic) —  Jura ssic —  In
m ost a rea s the only p a rt of the Todilto F orm a tion exp osed is the L ucia no M esa  M em b er, which is a  la m ina ted,
fetid, da rk-gra y m icritic lim estone. L a m ina tions in the lim estone a p p ea r to b e a lga l in origin, a nd m a crofossils a re
consp icuously a b sent.
06-01-02-05-00 —  unit —  Jtta  —  Todilto F orm a tion, Tonque Arroyo M em b er (Jura ssic) —  Jura ssic —  Thin-
b edded to la m ina ted gyp sum fa cies, ra rely exp osed.
06-01-02-06-00 —  unit —  Je —  Entra da  F orm a tion (Jura ssic) —  Jura ssic —  L ight-green, m a ssive (b ioturb a ted?)
sa ndstone. R a rely, this unit disp la ys high-a ngle cross-stra tifica tion.

06-01-02-07-00 —  unit —  Ju —  Ju —  Jura ssic —  Jura ssic Undivided

06-01-03-00-00 —  hea ding02 —  Tria ssic —  Tria ssic —  Tria ssic —  P eriod

06-01-03-01-00 —  unit —  ̂c —  Chinle Group  (U p p er Tria ssic) —  U p p er Tria ssic —  D a rk-red, m ostly m edium
b edded, trough a nd wedge-p la na r cross-stra tified feldsp a thic sa ndstone a nd silty m ica ceous sha le, a b out 1,300
ft (400 m) thick. Green reduction sp ots a re com m on, a s a re lim estone-p eb b le conglom era tic interva ls, p a rticula rly
nea r the b a se of the unit.
06-01-03-02-00 —  unit —  ̂z —  Agua  Za rca  F orm a tion (U p p er Tria ssic) —  U p p er Tria ssic —  The only
sub division of Chinle Group  recognized during this study. It is a  ta n to light gra yish-p ink, resista nt, thin- to
m edium-b edded qua rtz a renite a nd feldsp a thic a renite, a b out 350 ft (105 m) thick.
06-01-03-03-00 —  unit —  ̂m —  M oenkop i F orm a tion (M iddle to L ower Tria ssic) —  M iddle a nd L ower Tria ssic —
R ecessive- wea thering, da rk-red m ica ceous sha le, silty sha le, a nd thin-b edded feldsp a thic sa ndstone, a b out 200
ft (60 m) thick.

06-01-03-04-00 —  unit —  ̂u —  TR u —  Tria ssic —  Tria ssic Undivided

06-02-00-00-00 —  hea ding02 —  P a leozoic —  P a leozoic —  P a leozoic —  Era

06-02-01-00-00 —  hea ding02 —  P ennsylva nia n —  P ennsylva nia n —  P ennsylva nia n —  P eriod

06-02-01-02-00 —  unit —  P g —  Glorieta  F orm a tion (U p p er P erm ia n) —  U p p er P erm ia n —  W hite a nd p ink (a long
conta ct with underlying Yeso F orm a tion), m a ssive or p la ne-b edded to low-a ngle p la na r cross-stra tified qua rtz
a renite. L oca lly, the sa ndstones a re extensively b ioturb a ted (M a ca ronichnus), a nd nea r the conta ct with Yeso
F orm a tion they a re feldsp a thic. The sa ndstones a re typ ica lly well sorted, b ut a  thin, feldsp a thic qua rtz-p eb b le
conglom era te occurs just b elow the b a se of the lowerm ost S a n Andres F orm a tion lim estone in the Arroyo Arm ijo
a rea  a long the b ounda ry b etween S a ndia  P a rk a nd S a ndia  Crest qua dra ngles.
06-02-01-03-00 —  unit —  P sg —  S a n Andres–Glorieta  F orm a tions, undifferentia ted (U p p er P erm ia n) —  U p p er
P erm ia n —  The up p er two lithostra tigra p hic units of the P erm ia n ha ve a  com b ined thickness of a b out 400 ft (120
m), a nd a re com p lexly interlea ved. The lithotyp es, which m a y not correla te strictly with form a tions of the sa m e
na m es, a re gra y lim estone (S a n Andres) a nd white qua rtz a renite (Glorieta ). These were differentia ted where
p ossib le.
06-02-01-04-00 —  unit —  P y —  Yeso F orm a tion, undifferentia ted (L ower P erm ia n) —  L ower P erm ia n —  R eddish
to p ink or ta n, m edium- to thin-b edded feldsp a thic sa ndstone, sha le, a nd silty sha le interb edded with m a ssive or
la m ina ted, m icritic, gra y or ta n lim estone nea r the top . The sa ndstones a re typ ica lly cross-stra tified a nd/or cross-
la m ina ted a nd virtua lly identica l to those within the underlying Ab o lithotyp e excep t tha t sa lt-hop p er ca sts a nd
m olds a re p resent
06-02-01-05-00 —  unit —  P yc —  Yeso lim estone (L ower P erm ia n) —  L ower P erm ia n —  Interva ls, genera lly less
tha n 5 m thick, of m a ssive or a lga l/cryp ta lga l-la m ina ted lim estone. The lim estones a re typ ica lly m icritic, fenestra l
fa b rics a re com m only p reserved, a nd they conta in a b unda nt qua rtz sa nd
06-02-01-06-00 —  unit —  P ys —  Yeso sa ndstone (L ower P erm ia n) —  L ower P erm ia n —  R ed to light-red a nd
ta n, m edium- to fine-gra ined feldsp a thic sa ndstone a nd red siltstone or sha le. S a ndstones a re typ ica lly thin to
m edium b edded a nd wedge p la na r to trough cross-stra tified; rip p le cross-la m ina tions a re com m on in the finer-
gra ined interva ls. Yeso lithotyp e silicicla stics a re virtua lly indistinguisha b le from those of the Ab o lithotyp e, a nd
these sequences were usua lly m a p p ed together. Yeso silicicla stics were differentia ted only in a rea s directly
a dja cent to Yeso lim estones or where sa lt-hop p er ca sts/m olds a re a b unda nt. S a lt-hop p er ca sts a nd m olds a re
usua lly p resent in the up p er p a rt of the Ab o–Yeso form a tion silicicla stic sequence, b ut b eca use of the genera lly
p oor exp osure a nd the sm a ll size of floa t m a teria l, the p resence or a b sence of these structures wa s not
considered a  relia b le criterion for p icking the Ab o–Yeso conta ct.
06-02-01-07-00 —  unit —  P a y —  Ab o–Yeso F orm a tions, undifferentia ted (L ower P erm ia n) —  L ower P erm ia n —
The lower two lithostra tigra p hic units of the P erm ia n rep resent a  reddish, feldsp a thic to qua rtzose silicicla stic
sequence tha t rea ches 1,300 ft (400 m) in thickness, a nd wa s m a p p ed a s a  single unit throughout most of the
study a rea .
06-02-01-08-00 —  unit —  P a  —  Ab o F orm a tion (L ower P erm ia n) —  L ower P erm ia n —  R ed a nd loca lly ta n
(p a rticula rly nea r the b a se), m edium- a nd thin-b edded a rkose a nd feldsp a thic sa ndstone interb edded with red
m ica ceous siltstone a nd sha le, com m only with green reduction sp ots. The lower m ost a rkoses a re typ ica lly
lighter colored a nd coa rser gra ined tha n the younger feldsp a thic sa ndstones, a nd a t lea st one of them is strongly
b ioturb a ted (M a ca ronichnus). The sa ndstones a re cross-stra tified (typ ica lly trough a nd wedge-p la na r
geom etries), a nd the finer-gra ined rocks a re com m only rip p le cross-la m ina ted. In a ddition, m ud-chip  cla sts a nd
p la nt deb ris a re com m on.
06-02-01-09-00 —  unit —  P a c —  Ab o lim estone (L ower P erm ia n) —  L ower P erm ia n —  R a re, less tha n 1-m-
thick, thin- to m edium-b edded, gra y to ta n lim estones, typ ica lly conta ining a b unda nt b iva lve fra gm ents a nd/or
echinoid sp ines.

06-02-02-00-00 —  hea ding02 —  P erm ia n —  P erm ia n —  P erm ia n —  P eriod

06-02-02-01-00 —  unit —  *m —  M a dera  F orm a tion, undifferentia ted (U p p er a nd M iddle P ennsylva nia n) —  U p p er
a nd M iddle P ennsylva nia n —  A mixed sequence of m edium- to thick-b edded, light-gra y lim estone a nd greenish
to ta n a nd ra rely reddish a rkose a nd feldsp a thic siltstones a t lea st 1,200 ft (365 m) thick. D a rk-colored m udstone
interva ls with va ria b le a m ounts of thin-b edded b la ck m icrites a re a lso p resent. Conta cts b etween the lim estones
a nd coa rse-gra ined silicicla stics a re genera lly sha rp , a nd those b etween the lim estones a nd m udstones a re
m ore gra da tiona l. L im estones, which va ry in thickness from 20 cm to 20 m (a m a lga m a ted b eds), dom ina te the
form a tion, a nd these a re typ ica lly m a trix-sup p orted (m icrites a nd skeleta l wa ckestones). Cla st-sup p orted
lim estones (skeleta l gra instones a nd p a ckstones) a re less com m on, a lthough loca lly a b unda nt, a nd these tend to
b e towa rd the top  of sequences. S keleta l deb ris in the M a dera  F orm a tion lim estones consist mostly of crinoid
stem s a nd colum na ls, b ra chiop ods, cora ls, a nd b ryzoa ns. M ollusca n shell fra gm ents a re ra re. The a rkosic
sa ndstones a re typ ica lly coa rse- to m edium-gra ined, b ut gra nules a nd ra rely p eb b les a lso a re p resent.

06-02-02-02-00 —  unit —  *m c —  M a dera  F orm a tion lim estone (U p p er a nd M iddle P ennsylva nia n) —  U p p er a nd
M iddle P ennsylva nia n —  M a dera  F orm a tion lim estone
06-02-02-03-00 —  unit —  *m s —  M a dera  F orm a tion silicicla stics, undifferentia ted (U p p er a nd M iddle
P ennsylva nia n) —  U p p er a nd M iddle P ennsylva nia n —  M a dera  F orm a tion silicicla stics, undifferentia ted
06-02-02-04-00 —  unit —  *m a  —  M a dera  F orm a tion a rkose (U p p er a nd M iddle P ennsylva nia n) —  U p p er a nd
M iddle P ennsylva nia n —  M a dera  F orm a tion a rkose
06-02-02-05-00 —  unit —  *m m —  M a dera  F orm a tion m udstone (U p p er a nd M iddle P ennsylva nia n) —  U p p er a nd
M iddle P ennsylva nia n —  M a dera  F orm a tion m udstone
06-02-02-06-00 —  unit —  *s —  S a ndia  F orm a tion (U p p er a nd M iddle P ennsylva nia n) —  U p p er a nd M iddle
P ennsylva nia n —  S a ndstone-rich sequence of interb edded a rkoses a nd feldsp a thic sa ndstones, siltstones, silty
sha les, a nd lim estones, a b out 150 ft (45 m) thick. This unit is com m only p resent b etween the M a dera  F orm a tion
a nd P roterozoic b a sem ent. Its conta ct with the overlying M a dera  F orm a tion is chosen a t the b a se of the oldest,
light-gra y either m a ssive-a p p ea ring lim estone or a m a lga m a ted sequence of m edium- to thick-b edded
lim estones. The M a dera  F orm a tion lim estones a re typ ica lly m icrites or skeleta l wa ckestones, wherea s
lim estones in the S a ndia  F orm a tion a re typ ica lly thinner b edded, cla st sup p orted (p a ckstones a nd gra instones),
a nd greenish, a nd they conta in a b unda nt silicicla stic sa nd.

07-01-00-00-00 —  hea ding02 —  P roterozoic —  P roterozoic —  P roterozoic —  Eon

07-01-01-00-00 —  hea ding02 —  Ea rly P roterozoic —  Ea rly P roterozoic —  Ea rly P roterozoic —  Eon

07-01-01-01-00 —  unit —  Xq —  Q ua rtzite (Ea rly P roterozoic) —  Ea rly P roterozoic —  Orthoqua rtzite is typ ica lly
gra y to da rk red in outcrop  a nd loca lly conta ins oxide la yering tha t defines b edding. S chistosity is b est develop ed
in m ica ceous units. Q ua rtz gra ins a re recrysta llized a nd strongly elonga te, ha ving length to width ra tios a s high
a s 9 to 1.
07-01-01-02-00 —  unit —  Xp s —  P elitic a nd sem i-p elitic gneiss (Ea rly P roterozoic) —  Ea rly P roterozoic —
Com p ositiona lly b a nded, qua rtz-rich p elitic a nd sem i-p elitic gneiss conta ining m ica s, sillim a nite, a nd/or
a nda lusite p orp hyrob la sts.
07-01-01-03-00 —  unit —  Xp g —  P elitic gneiss (Ea rly P roterozoic) —  Ea rly P roterozoic —  Q ua rtz-rich p elitic
gneiss a nd schist a nd im m a ture a lum inous qua rtzites a long the m a rgins of the S a ndia  p luton in L a  M a dera  a rea .

08-01-00-00-00 —  hea ding02 —  P roterozoic —  P roterozoic —  P roterozoic —  Eon

08-01-01-00-00 —  hea ding02 —  Ea rly P roterozoic —  Ea rly P roterozoic —  Ea rly P roterozoic —  Eon

08-01-01-02-00 —  unit —  Xg —  Greenstone (Ea rly P roterozoic) —  Ea rly P roterozoic —  D a rk-gra y to b la ck
sequence of folia ted, m a fic to interm edia te rocks tha t ra nge from a m p hib olite to m a fic schist. The la rge va riety of
rock typ es a nd textures suggests tha t these rocks rep resent a  heterogeneous volca nic p a cka ge.
08-01-01-03-00 —  unit —  Xr —  M eta rhyolite (Ea rly P roterozoic) —  Ea rly P roterozoic —  Com m only ora nge–p ink
a nd fine gra ined a nd conta ins qua rtz (a s m uch a s 5 m m in dia m eter) a nd K -feldsp a r p henocrysts. Avera ge m oda l
com p osition is qua rtz, 43%; p la giocla se, 34% (An6 to An13); m icrocline, 13%; m uscovite, 6%; b iotite, 2%; a nd
op a que m inera ls, 2%. Q ua rtz gra ins a re com m only linea ted a nd fla ttened a nd, a long with a ligned m uscovite or
b iotite gra ins, define the folia tion.

08-01-01-04-00 —  unit —  p Cu —  p Cu —  P reca m b ria n —  P reca m b ria n undivided

09-01-00-00-00 —  hea ding02 —  P roterozoic —  P roterozoic —  P roterozoic —  Eon

09-01-01-00-00 —  hea ding02 —  Ea rly P roterozoic —  Ea rly P roterozoic —  Ea rly P roterozoic —  Eon

09-01-01-02-00 —  unit —  XYg —  S hea red, coa rse-gra ined b iotite gra nite (M iddle P roterozoic) —  M iddle
P roterozoic —  Com p osed of qua rtz, p la giocla se, K -feldsp a r, b iotite, a nd op a que m inera ls. Crosscuts the m a in
sub vertica l fa b ric of the sup ra crusta l rocks. D yna m ic recrysta lliza tion of feldsp a r p orp hyrocla sts suggests
deform a tion wa s ta king p la ce a t tem p era tures grea ter tha n 500° C. Tem p ora l rela tionship s with the S a ndia
gra nite a re a s yet undeterm ined; however, the extent of shea ring suggests tha t this intrusion is a t lea st a s old a s
the S a ndia  gra nite a nd p ossib ly slightly younger tha n the ca  1.65 Ga  m eta volca nic rocks.

09-01-02-00-00 —  hea ding02 —  M iddle P roterozoic —  M iddle P roterozoic —  M iddle P roterozoic —  Eon

09-01-02-01-01 —  unit —  Ys —  S a ndia  gra nite (M iddle P roterozoic) —  M iddle P roterozoic —  M a inly m ega crystic
b iotite m onzogra nite tha t conta ins m ega crysts of K -feldsp a r (1–2 cm long) tha t a re typ ica lly a ligned in a
m a gm a tic folia tion tha t is a lso defined b y b iotite la yers. L oca lly conta ins a  sub vertica l, northea st-striking, solid-
sta te deform a tiona l fa b ric. S tretching linea tions defined b y m icrocline rib b ons in shea red gra nite a re
sub horizonta l, a nd kinem a tic indica tors such a s sigm oid p orp hyrocla sts suggest dextra l shea ring. Ab unda nt
m a fic encla ves a re com m only elonga te in the folia tion a nd p a ra llel to the sha llowly p lunging stretching linea tion.

09-01-02-01-02 —  unit —  Yc —  Yc (M iddle P roterozoic) —  M iddle P roterozoic —  Yc

09-01-02-01-03 —  unit —  Yfg —  F ine-gra ined gra nite (M iddle P roterozoic) —  M iddle P roterozoic —  Chiefly
com p osed of qua rtz, K -feldsp a r, a nd p la giocla se. These leucocra tic gra nites rep resent la te m elts of the S a ndia
gra nite a nd a re p ossib ly correla tive with the Cib ola  gra nite.
09-01-02-01-04 —  unit —  Yp  —  P egm a tite a nd a p lite dikes (M iddle P roterozoic) —  M iddle P roterozoic —  D ikes
a re m a inly sub vertica l sheets p a ra llel to the country-rock folia tion; however, loca l crosscutting rela tionship s with
the country rock indica te tha t the dikes p ostda te the develop m ent of the vertica l folia tion. D ikes a re genera lly
undeform ed b ut a re loca lly shea red p a ra llel to their m a rgins. These dikes a re interp reted to b e a  la te p ha se of
the S a ndia  gra nite.

D a ta  F ra m e N a m e: Geologic Cross S ection B–B'

Explanation of Map Symbols
ContactsAndFaults
FGDC_REFDE

31.08 M a p  Bounda ry

1.1.1 Conta ct— Identity a nd existence certa in, loca tion a ccura te

1.1.3 Conta ct— Identity a nd existence certa in, loca tion a p p roxim a te

1.2.1 K ey b ed— Identity a nd existence certa in, loca tion a ccura te

1.2.27 Coa l b ed— Identity a nd existence certa in, loca tion a p p roxim a te

2.2.1 N orm a l fa ult— Identity a nd existence certa in, loca tion a ccura te

2.2.3 N orm a l fa ult— Identity a nd existence certa in, loca tion a p p roxim a te

2.2.7 N orm a l fa ult— Identity a nd existence certa in, loca tion concea led

GeologicLines
FGDC_REFDE

5.1.1 Anticline (1st op tion)— Identity a nd existence certa in, loca tion a ccura te

5.1.3 Anticline (1st op tion)— Identity a nd existence certa in, loca tion a p p roxim a te

5.1.7 Anticline (1st op tion)— Identity a nd existence certa in, loca tion concea led

5.5.1 S yncline (1st op tion)— Identity a nd existence certa in, loca tion a ccura te

5.5.3 S yncline (1st op tion)— Identity a nd existence certa in, loca tion a p p roxim a te

5.5.7 S yncline (1st op tion)— Identity a nd existence certa in, loca tion concea led

OrientationPoints
FGDC_REFDE

5.10.5 P lunging a nticline

6.2 Inclined b edding

FGDC_REFDE
J

J 31.10 Cross section line

P L S S Township

P L S S F irstD ivision

Explanation of Cross Section Symbols
FGDC_REFDE

2.11.21 P lus/m inus [nota tion on fa ult in cross section: m inus, a wa y from ob server; p lus, towa rd ob server]

CSBGeologicLines
FGDC_REFDE

5.5.3 S yncline (1st op tion)— Identity a nd existence certa in, loca tion a p p roxim a te

CSBContactsAndFaults
FGDC_REFDE

1.1.1 Conta ct— Identity a nd existence certa in, loca tion a ccura te

1.1.3 Conta ct— Identity a nd existence certa in, loca tion a p p roxim a te

1.1.7 Conta ct— Identity a nd existence certa in, loca tion concea led

1.2.27 Coa l b ed— Identity a nd existence certa in, loca tion a p p roxim a te

2.1.3 F a ult (generic; vertica l, sub vertica l, or high-a ngle; or unknown or unsp ecified orienta tion or sense of slip )— Identity a nd existence certa in, loca tion a p p roxim a te

2.11.16 N orm a l fa ult (in cross section)

31.08 M a p  Bounda ry


