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A ge ologic m ap displays inform ation on the  distribu tion, natu re , orie ntation, and age  re lationships
of rock and de posits and the  occu rre nce  of stru ctu ral fe atu re s. Ge ologic and fau lt contacts are
irre gu lar su rface s that form  bou ndarie s be tw e e n diff e re nt type s or age s of u nits. Data de picte d on
this ge ologic qu adrangle  m ap m ay be base d on any of the  follow ing: re connaissance  fie ld ge ologicm apping, com pilation of pu blishe d and u npu blishe d w ork, and photoge ologic inte rpre tation.
Locations of contacts are not su rve ye d, bu t are  plotte d by inte rpre tation of the  position of a give n
contact onto a topographic base  m ap; the re fore , the  accu racy of contact locations de pe nds on the  scale
of m apping and the  inte rpre tation of the  ge ologist(s). Any e nlarge m e nt of this m ap cou ld cau se
m isu nd e rstanding in the  de tail of m apping and m ay re su lt in e rrone ou s inte rpre tations. S ite -spe cific
conditions shou ld be ve rifie d by de taile d su rface  m apping or su bsu rface  e xploration.T opographic and cu ltu ral change s m ay not be  show n du e  to re ce nt de ve lopm e nt.                    
Cross se ctions are  constru cte d base d u pon the  inte rpre tations of the  au thor m ad e  from  ge ologic
m apping, and available  ge ophysical, and su bsu rface  (drillhole) data. Cross se ctions shou ld be  u se d
as an aid to u nde rstanding the  ge ne ral ge ologic fram e w ork of the  m ap are a, and not be  the  sole
sou rce  of inform ation for u se  in locating or de signing w e lls, bu ildings, roads, or othe rm an-m ad e  stru ctu re s.
T he  N e w  M e xico Bu re au  of Ge ology and M ine ral R e sou rce s cre ate d the  O pe n-file  Ge ologic M ap
S e rie s to expe dite  disse m ination of the se  ge ologic m aps and m ap data to the  pu blic as rapidly as
possible  w hile  allow ing for m ap re vision as ge ologists continu e d to w ork in m ap are as. Each m ap
she e t carrie s the  original date  of pu blication be low  the  m ap as w e ll as the  late st re vision date  in theu ppe r right corne r. In m ost case s, the  original date  of pu blication coincid e s w ith the  date  of the  m ap
produ ct de live re d to the  N ational Coope rative  Ge ologic M apping P rogram  (N CGM P) as part of N e w
M e xico’s S T AT EM AP agre e m e nt. W hile  m aps are  produ ce d, m aintaine d, and u pdate d in an ArcGIS
ge odatabase , at the  tim e  of the  S T AT EM AP de live rable, e ach m ap goe s throu gh cartographic
produ ction and inte rnal re vie w  prior to u ploading to the  Inte rne t. Eve n if additional u pdate s are
carrie d ou t on the  ArcGIS m ap data file s, citations to the se  m aps shou ld re fle ct this original pu blication
date  and the  original au thors liste d. T he  vie w s and conclu sions containe d in the se  m ap docu m e nts arethose  of the  au thors and shou ld not be  inte rpre te d as ne ce ssarily re pre se nting the  official policie s,
e ithe r e xpre sse d or im plie d, of the  S tate  of N e w  M e xico, or the  U .S. Gove rnm e nt.
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Description of Map Units
<all othe r valu e s>

Symbol
01-01-00-00-00— U nit—Qvy— You nge r valle y-fill allu viu m —Grave l, sand, silt, and
clay de posits of arroyo floors, te rrace s, and allu vial fans that are  grad e d to or
w ithin a fe w  m e te rs of the  R io Grande  floodplain; as m u sch as 15 m (49 ft) thick.
01-02-00-00-00— U nit—Qvyf— You nge r valle y-fill flu vial de posits—Grave l, sand,
and clay de posits of the  floodplain and rive r channe ls of the  R io Grande ; as m u ch
as 21 m (69 ft) thick.
01-03-00-00-00— U nit—Qvo— O lde r valle y-fill allu viu m —Grave l, sand, silt, and
clay that com prise  at le ast thre e  ge ne rations of te rrace s or allu vial fans and w hose
su rface s are  grade d to approxim ate ly 24 m  (79 ft), 33 m (108 ft), and 50 m (164 ft)
above  the  floodplain of the  R io Grande . P e doge nic carbonate  (stage  II to stage  IV)
ce m e nts u ppe rm ost parts of de posits, e spe cially the  highe r de posits. T H e  u nit
inte rfinge rs w ith Qvof and is as m u ch as 30 m (98 ft) thick.
01-04-00-00-00— U nit—Qvof— O lde r valle y-fill allu viu m  — S and the  cobble  grave l
w ith le sse r silt and clay de posite d by the  R io Grande . U nit inte rfinge rs w ith at
le ast two of the  thre e  Qvo u nits; u ppe r parts of the  de posits are  se m e nte d by
pe doge nic carbonate  (stage  II to stage  IV) and crop ou t as high as 50 m (164 ft)
above  the  m ode rn floodplain as m u ch as 15 m  (49 ft) thick.
01-05-00-00-00— U nit—Qvou —Inte rtongu ing Qvo and Qvof —Inte rtongu ing Qvo
and Qvof
01-06-00-00-00— U nit—Qva— U ndiff e re ntiate d by Qvy and Qvo— U ndiff e re ntiate d
by Qvy and Qvo
02-01-00-00-00— U nit—Qpy— You nge r oie dm ont-slope  allu viu m — S and, Grave l,
silt, and clay of m ode rn shallow ly raise d drainage w ays allu vial flats ne ar the
ce nte r of the  Jornada de l M u e rto; as m u ch as 6 m  (20 ft) thick
02-02-00-00-00— U nit—Qpo— O lde r pie dm ont-slope  allu viu m  —Grave l and
grave lly sand de posits of arroyos, allu vial fans, and pe dim e nt ve ne e rs that are
inte rm e diate  in ge om orphic position be tw e e n highe r P alom as (Qpg) de posits and
low e r (Qpy) allu viu m . At le ast tw o ge ne rations of Qpo de posits are  locally
pre se nt. U ppe r part of Qpo de posits is ce m e nte d by stage  II to stage  IV pe doge nic
carbonate ; as m u ch as 7 m  (23 ft) thick.
02-03-00-00-00— U nit—Qpa— U ndiff e re ntiate d Qpy and Qpo— U ndiffe re ntiate d
Qpy and Qpo

03-01-00-00-00— U nit—Qpg— P alom as F orm ation, u ppe r proxim al pie dm ont-slope
facie s—Bou lde r to pe bble  conglom e rate , gave l, sandstone , sand, and m u dstone
de rive d from  Caballo and R e d H ills fau lt blocks; contains zone s of stage  III or
stage  IV pe doge nic carbonate  as m u c has .08 m (2.6 ft), e spe cially at the  top; u nit
ove rlie s Qtpf w e st of Caballo and R e d H ills fau lt, bu t above  the  fau lt the  u nit
form s a re lative ly thin (1-20-m-thick) pe dim e nt ve ne e r on be drock; u nit is 20 m (66
ft) or m ore  thick ne ar m ou ntain front fau lts, thinning basninw ard
03-02-00-00-00— U nit—QT pt— P alom as F orm ation, transitional facie s — M assive ,
u nbe dd e d, fine -to-m e diu m  graine d sandstone  and m u dstone , m appe d only
locally, that m ay re pre se nt m u dflow de posits on distal pie dm ont slope s adjace nt
to the  ance stral R io Grande  floodplain; as m u ch as 15 m (49 ft) thick.
03-03-00-00-00— U nit—Qtpf— P alom as F orm ation, flu vial and associate d
facie s—Light-gray, ye llow, and pink to tan sand, sandstone , grave l, conglim e rate ,
conglom e ratic sandstone , and m u dstone  re pre se nting flu vial-channe l and
ove rbank de posits of the  ance stral R io Grande ; m ay inclu d e  de posits of sand, silt,
or loam y se dim e nts de posite d on allu vial flats or in e olian e nvironm e nts' tongu e s
of pie dm ont-slope  conglom e rate  (QT pc) are  inte rbe dd e d locally w ithin the  u nit; as
m u ch as 100 m  (328 ft) thick.
03-04-00-00-00— U nit—QT pc— P alom as F orm ation, low e r proxim al pie dm ont-
slope  facie s— W e ll to m ode rate ly ce m e nte d, tan to re ddish-brow n, bou lde r to
cobble -pe bble  conglom e rate  and conglom e ratic sandstone ; de rive d from  R e d H ills
and Caballo fau lt blocks; u nde rlie s and inte rtongu e s late rally w ith QT pf. N e ar
m ou ntain fronts, the  u nit is gradational u pw ard into Qpg; at le ast 50 m  (164 ft)
thick.
03-05-00-00-00— U nti—Qtpu — P alom as F orm ation, Qpg and QT pc
u ndiffe re ntiate d—100m  (328 ft) thick
03-06-00-00-00— U nit—QT p— P alom as F orm ation, distal pie dm ont-slope
facie s— P ink, tan, and gray sandstone , siltstone , and m u dstone  w ith thin soil-
carbonate  horizons and thin to thick (10 m [33 ft]) inte rbe ds of pe bble -cobble
conglom e rate  that incre ase  in nu m be r and coarse ne ss w e stw ard of the  R io Grande
and re pre se nts e nvironm e nts of de position ranging from  arroyo channe l and
ove rbank to allu vial flat; inte rtongu e s locally w ith QT pf; at le ast 90 m  (295 ft)
thick.
03-07-00-00-00— U nit— T b—Alkali-olivine  basalt— F lows and cinde rs that u nde rlie
and inte rfinge r w ith the  base  of QT pu ' w hile  rock K-Ar age  is 3.1 ± 0.1 M a; as
m u ch as 10 m  (33 ft) thick

03-08-00-00-00— U nit— T rvc— R incon Valle y F orm ation, conglom e rate
facie s— R e ddish-brow n conglom e rate  and conglom e ratic sandstone  de rive dlarge ly
from  P ale ozoic strata; volcanic-clast and distal pie dm ont-slope  de posits de rive d
from  an e arly stage  of u plift of the  Caballo M ou ntains; at le ast 335 m (1,100 ft)
thick.
03-09-00-00-00— U nit— T hr— H ayne r R anch F orm ation—Light-gray to brow n
conglom e rate , conglom e ratic sandstone  and m u dstone  de rive d large ly from
m iddle  T e rtiary volcanic rocks; conte nt of P ale ozoic clasts incre ase s u pw ard in
se ction; form ation re pre se nts allu vial-fan and distal pie dm ont-slope  de posits
de rive d from  an e arly stage  of u plift of the  Caballo M ou ntains; at le ast 305 m
(1,000 ft) thick
03-10-00-00-00— U nit— T T — T hu rm an F orm ation — W hite  to light-tan to light-gray,
tu fface ou s, volcaniclastic sandstone  and pink m u dstone ; be dding range s from
m assive  nonsorte d to thin and paralle l to channe l from , the  latte r fille d w ith
trou gh crossbe ds; as m u ch as 508 m (1,666 ft) thick.
03-11-00-00-00— U nit— T ba—Dike s —Dark-gray ande site , ande site -porphyry, and
basaltic-ande site  dike s, 1 - 5 m ( 3 - 16 ft) thick. 40 Ar/ 39 Ar age  is 26.8 M a.
03-12-00-00-00— U nit— T r—Dike s —Gray to cre am  flow-bande d rhyolite  dike s 1 -
3 m (3 - 10 ft) thick
03-13-00-00-00— U nit— T bt7—Be ll T op F orm ation, ash-flow tu ff 7—Gray to
brow nish-gray, fine -graine d, vitric ash-flow tu ff; approxim ate ly 3 m  (10 ft) thick.
03-14-00-00-00— U nit— T bt6—Be ll T op F orm ation, ash-flow tu ff 6 —Gray to
pinkish-gray, m ode rate ly w e lde d, crystal-rich ash-flow tu ff, approxim ate ly 15 m
(49 ft) thick w he re  se parate d from  Kne e ling N u n T u f f by channe l-fill de posits of
T bc; appare ntly m e rge s w ith and is indistingu ishable  from  Kne e ling N u n T u f f in
w e ste rnm ost ou tcrops in Apache  Valle y.
03-15-00-00-00— U nit— T bc—Be ll T op F orm ation, conglom e rate
m e m be r— R e ddish-brow n to tan conglom e rate  and conglom e ratic sandtsone , pink
to tan m u dstone , and w hite  tu f face ou s sandstone . Bou lde r and cobble  clasts
consist pre dom inate ly of Kne e ling N u n T u f f, inte rm e diate -com position volcanic
prophyrie s and le sse r am ou nts of P ale ozoic lim e stone , the  latte r tw o type s
probably re w orke d from  Love  R anch F orm ation; T bt6 is locally inte rbe dd e d w ith
the  conglom e rate  m e m be r, dividing it into u ppe r and low e r u nits; approxim ate ly
50 ft (164 ft) thick
03-16-00-00-00— U nit— T kn—Kne e ling N u n T u ff—Grayish-pink, crystal and
pu m ice -rich ash-flow tu ff; appare ntly m e rge s w ith and is indistingu ishable  from
T bt6 in w e ste rnm ost ou tcrops in Apache  Valle y; approxim ate ly 30 m (98 ft) thick.

03-17-00-00-00— U nit— T pp— P alm  P ark F orm ation—Basal u nit of cobble -bou lde r
conglom e rate  contains a large  proportion of porphyritic, inte rm e diate -com psition
lava or hypabyssal intru sive  clasts and le sse r am ou nts of P ale ozoic and
P re cam brian clasts; se ve ral su ch be ds totalling 100 m (238 ft) or m ore  are  pre se nt
in adjace nt are as, bu t only the  basal fe w m e te rs are  e xpose d in the  Caballo or
Apache  Gap qu adrangle s.
03-18-00-00-00— U nit— T ppl— P alm  P ark F orm ation— T he  re st of the  form ation
consists or tu fface ou s, pu rple , gray, gre e n, and re d volcanic m u dstone , sandstone ,
and lahar bre ccia, m ostly inte rm e diate  in com position; fre sh w ate r algal lim e stone
be ds and trave rtine  m ou nds (T ppl), as m u ch as 30 m (98 ft) thick, are  inte rbe dde d
at the  top of the  form ation; approxim ate ly 610 m (2,000 ft) thick.
03-19-00-00-00— U nit— T lr—Love  R anch F orm ation— R e ddish-brow n to re ddish-
gray cobble -bou lde r conglim e rate , conglom e ratic sandstone , arkosic sandstone ,
siltstone , and m u dstone . Conglom e rate  clasts inclu d e  P ale ozoic carbonate ,
P re cam brian granite , and inte rm e diate -com position porphrytic rocks of Late
Cre tace ou s age . Discontinu ou s fre sh w ate r lim e stone  be ds, as m u ch as 15 m  (50 ft)
thickne ss in the  m ap are a is approxim ate ly 152 m (500 ft), exce pt in the  R e d H ills
are a w he re  the  form ation fills a de pp Laram ide  pale ocanyon and is approxim ate ly
550 m (1, 804 ft) thick.
03-20-00-00-00— U nit—K— U ndiff e re ntiate d Kcl, Kg, Kdc, Kt, Km , Kd,
— U ndiffe re ntiate d Kcl, Kg, Kdc, Kt, Km , Kd,
03-21-00-00-00— U nit—Kcl—Cre vasse  Canyon F orm ation, low e r
m e m be r—Expose d only in adjace nt qu adrangle s bu t is show n on cross se ctions;
inte rbe dde d nonm arine , gray to tan flu vial sandstone , olive -brow n cre vasse  splay
sandstone , and brow n to olive -brow n ove rbank m u dstone  and fine  sandstone ;
contains large  (> 1 m [> 3 ft]) calcare ou s, iron-rich concre tions; approxim atly 305 m
(1,000 ft) thick.
03-22-00-00-00— U nit—Kdc—D-Cross T ongu e  of M ancos S hale —Dark-gray, fissile
m arine  shale  w ith thin inte rbe ds of fossilife rou s sandstone  and siltstone ; 20 m  (66
ft) thick.
03-22-00-00-00— U nit—Kg—Gallu p S anstone — M assive  to crossbe dd e d, cre am  to
gray m arine  sandstone  and m inor m arine  shale , gradational dow nw ard into D-
Cross T ongu e  of M ancos; approxim ate ly 33 m  (108 ft) thick
03-23-00-00-00— U nit—Kt— T re s H e rm anos F orm ation—Brow n, fossilife rou s,
bu rrow e d m arine  sandstone  of the  u ppe r F ite  R anch M e m be r ove rlie s flu vial
brow n sandstone  and olive -gre e n m u dstone  of the  Carthage  M e m be r and brow n
and gre e nish-brow n, fossilife rou s, bu rrow e d m arine  sandstone  of the  low e r
Atarqu e  M e m be r. T otal thickne ss is approxim ate ly 100-106 m (328-348 ft).

03-24-00-00-00— U nit—Km — M ancos S hale  — T hin-be dde d to fissile , fine  siltstone
and shale  w ith at le ast 5 ash be ds, e ach 6-12 cm  (2-5 inche s) thick; approxim ate ly
120 m (394 ft) thick.
03-25-00-00-00— U nit—Kd—Dakota S andstone — U ppe r m arine  shale  and m arine ,
crossbe dde d qu artzose  sandstone  ove rlie s low e r ye llow-brow n, crossbe dd e d
flu vial, qu artoze  sandstone . U ppe r u nit grad e s into ove rlying M ancos S hale .
T hickne ss range s from  2 to 44 m (7 to 144 ft) be cau se  of re lie f on the  u nconform ity
at the  base  of the  form ation
03-26-00-00-00— U nit— P yu — U ppe r Ye so F orm ation — U ppe r sandstone -dolom ite
m e m be r sonsists of approxim ate ly 100 m (328 ft) consists of inte rbe dd e d gray
lim e stone , dolom ite , and ye llow sandstone  w ith local le nse s of gypsu m . Low e r
lim e stone  m e m be r consists of approxim ate ly 26 m  (85 ft) of m e diu m -be dd e d,
fossilife rou s, gray lim e stone  w ith m inor inte rbe ds of ye llow sandstone  or siltstone .

03-27-00-00-00— U nit — P yl—Low e r Ye so F orm ation— U ppe r re d siltstone -
dolom ite  m e m be r, approxim ate ly 195 m (640 ft) thick, inclu d e s thre e  tin (<20 m
[<65 ft]) lim e stone /dolom ite  u nits w ithin a se qu e nce  of m assive  gypsu m  and re d
siltstone  and sandstone  be ds. Basal M e se ta Blanca M e m be r consists of
approxim ate ly 72 m (236 ft) of poorly e xpose d, brick-re d sandstone  and siltstone .
03-28-00-00-00— U nit— P a—Abo F orm ation— R e d flu vial sandstone  and siltstone
inte rbe dde d w ith grayish-re d to re d ove rbank shale ; approxim ate ly 305 m (1,000
ft) thick.
03-29-00-00-00— U nit—*b— U ndiff e re ntiate d IP b, IP n, IP r— U ndiff e re ntiate d IP b,
IP n, IPr
03-30-00-00-00— U nit—IP b— M agdale na Grou p, Bar B F orm ation— U ppe r 100 m (
328 ft) is corre lative  w ith Bu rsu m  F orm ation and consists of inte rbe dde d re d to
m aroon sandstone  and shale , lim e stone  be ds. Inte rbe dd e d gray- to brow n-
w e athe ring, fossilife rou s m arine  lim e stone , m icrite , and prom ine nt gray shale
com pose  low e  180 m (590 ft). Bar B F orm ation thicke ns sou thw ard from
approxim ate ly 281 m (920 ft) in Apache  Gap qu adrangle  to 410 m (1,345 ft) in
Alivio qu adrangle .
03-31-00-00-00— U nit—IP n— M agdale na Grou p, N akaye  F orm ation— T hick-
be dde d, cliff- or le dge -form ing, gray lim e stone  inclu ding m any che rty,
fossilife rou s, and bu rrow e d be ds. Gre e n, re d, and gray shale  be ds, ge ne rally <2 m
(<6.5 ft) thick, are  inte rbe dd e d; approxim ate ly 200 m (656 ft) thick.

03-32-00-00-00— U nit—IP r— M agdale na Grou p, R e d H ou se
F orm ation—Inte rbe dde d gray m arine  shale , discontinu ou s brow n, channe l-
shape d stone s, and thin to m e diu m  be ds of fossilife rou s lim e stone , som e  of w hich
contain abu ndant black che rt; thickne ss range s from  35 m  (115 ft) to
approxim ate ly 86 m (282 ft).
03-33-00-00-00— U nit—Dp— P e rcha S hale —Gre e nish-gray to black, m icace ou s
shale  containing a fe w  thin lim e stone  be ds in m iddle  part; ge ne rally
approxim ate ly 46 m (150 ft) thick bu t w as re m ove d by pre -P e nnsylvanian e rosion
across m u ch of the  R e d hills are a and from  Bu rbank Canyon northw ard.
03-34-00-00-00— U nit— S f— F u sse lm an Dolom ite —Brow n, che rty dolom ite  in thick
to m e diu m  be ds, sandy at base ; ge ne rally 26 - 30 m (85 - 98 ft) thick in sou the rn
part bu t thins to ze ro northw ard as a re su lt of pre -P e rcha and pre -P e nnsylvanian
e rosion
03-35-00-00-00— U nit— O m — M ontoya Dolom ite — F orm ation is cappe d by 43 m
(141 ft) of light- to m e diu m -gray, m e diu m -be dd e d Cu tte r Dolom ite  M e m be r
follow e d, in de ce nding orde r, by 46 m (151 ft) of ve ry che rty, light- to dark-gray,
fine - to m e diu m - graine d Ale m an Dolom ite  M e m be r; 21 m (69 ft) of m assive , dark-
gray, coarse -graine d U pham  Dolom ite  M e m be r; and approxim ate ly 8 m  (26 ft) of
basal tan to brow n, coarse -graine d Cable  Canyon S andstone  M e m be r. T otal
thickne ss is approxim ate ly 119 m (390 ft), bu t form ation is locally thin or m issing
du e  to pre -P e nsylvanian
03-36-00-00-00— U nit— O e —El P ase o F orm ation— U ppe r M cKe lligon Canyon
M e m be r is 54 m (177 ft) thick and is large ly light colore d, fine -graine d dolom ite .
M e dial Jose M e m be r, approxim ate ly 91 m (298 ft) of m e diu m -be dd e d, bu rrow e d,
m ottle d lim e stone , sandy at the  base . T otal thickne ss is approxim ate ly 152 m (498
ft); thins northw ard.
03-37-00-00-00— U nit— _O b—Bliss F orm ation—Brow n to ne arly black, he m atitic to
glau conitic, arkosic sandstone  ang gray orthoqu artzite ; dark-brow n to gre e nish-
brow n siltstone , dolom ite , lim e stone , and shale ; and m inor dark-m aroon, oolitic,
ironstone ; approxim ate ly 35 m (115 ft) thick.
03-38-00-00-00— U nit—=g—Caballo granite — R e d, coarse - to fine -graine d
m icrocline  granite  containing w id e ly scatte re d and sm all re d sye nite  (pCs) plu tons

03-39-00-00-00— U nit—=gpa—Caballo granite , pe gm atite  facie s— W hite  to light-
gray pe gm atite  at northe rn m argin of Caballo granite ; grade s into m ain body of
Caballo granite . P e gm atite s are  in from  of se m i-concordant she e ts, as w e ll as
discordant, irre gu lar bodie s, both of w hich com ple xly intru de  am phibolite  and
othe r m e tam orphic w all rock ofthe  batholith.

03-40-00-00-00— U nit—=n— N orthe rn granite — H e te roge ne ou s asse m blage  of 1)
pink to gray, coarse -graine d granite ; 2) gray, coarse -graine d, porphyritic granite  or
granodiorite  that m ay be  Longbottom  granodiorite ; 3) brow n, m assive , gne issic
granite  w ith thin le nticu lar schistose  zone s; 4) sm all ( 100-300 m [328 ft - 984 ft])
bodie s of re d granite ; 5) nu m e rou s sm all (<1 m [<3 ft]) to large  (>100 m [328 ft])
xe noliths and/or irre gu lar se pta (?) of am phibolite  w ith le sse r gnie ss and schist.
U nit is prim arily granite  and granite  gne iss, appare ntly w ith m u tu ally gradational
contacts. Am phibolite , schist, and gne iss have  sharp crosscu tting contacts w ith
e nclosing granitic rocks. N one  of the  u nits w e re  m appe d in de tail.
03-41-00-00-00— U nit—=gd—Granite  dike s— P ink to light-brow n, m e diu m -
graine d granite  dike s as m u ch as 15 m (50 ft) w ide  that tre nd north-northw e st; cu t
m e tam orphic rocks as w e ll as Longbottom  granodiorite .
03-42-00-00-00— U nit—=lg—Longbottom  granodiorite — M e diu m - to dark-gray,
coarse -graine d granodiorite  containing abu ndant and conspicu ou s phe nocrysts of
m icrocline  and plagioclase  as m u ch as 3 cm  (1.5 inche s) long. Contains m any
angu lar xe noliths of m e tam orphic rocks is locally flow foliate d at the  m argins ,
and has com ple xly intru d e d m e tam orphic foliation in w all rock.
03-43-00-00-00— U nit—=d—Diorite —Dark- to m e diu m - graine d diorite  or gabbro
in sm all bodie s adjace nt to Longbottom  granodiorite  and at the  de e pe st le ve ls of
e xposu re  of the  "northe rn granite ".
03-44-00-00-00— U nit—=s— Sye nite — S m all bodie s of re d, coarse  graine d sye nite
m appe d north of Longbottom  Canyon. O the r sim ilar bu t u nm appe d plu tons in the
Caballo granite , e spe cially in the  R e d H ills, m ay be  of late  Cam brian age .
03-45-00-00-00— U nit—=m — M e tam orphic rocks—Inte rlaye re d am phibolite  schist
and gne iss, biotite  schist, qu artz-fe ldspar-m ica schist, and brow n qu artz-fe ldspar
gne iss; strongly foliate d and isoclinally folde d; com ple xly intru de d by m arginal
pe gm atite s of Caballo granite , as w e ll as by Longbottom  granodiorite .
03-46-00-00-00— U nit—=a—Am phibolite —Black am phibolite  schist and gne iss,
biotite  schist; form s m any conspicu ou s le nse s at le ast som e  of w hich are  bou dins,
as w e ll as thick to thin, som e w hat continu ou s laye rs w ithin the  m e tam orphic
se qu e nce  be tw e e n Bu rbank and Longbottom  Canyons; w e akly to strongly foliate d;
contains local le nse s and pods of both concordant and discordant qu artz.
03-47-00-00-00— U nit—=gm —Brow n gne iss—Brow n- to tan- to re ddish-brow n-
w e athe ring qu artz-fe ldspar-biotite  containing m inor am ou nts of inte rlaye re d
pe litic schist and am phibolite ; distinct coarse -graine d, foliate d te xtu re .

03-48-00-00-00— U nit—=gnf— R e d fe lsic gne iss—Brick-re d,fine -to m e diu m -graine d
gne iss w ith indistinct, thin, lam inae -like  foliation.
03-49-00-00-00— U nit— pCagn—Am phibolite  and brow ngne iss,
u ndiffe re ntiate d—Am phibolite  and brow ngne iss, u ndiffe re ntiate dExplaination of Map Symbols

<all othe r valu e s>
01.01.01——Contact—Ide ntity and e xiste nce  ce rtain, location
accu rate
01.01.03——Contact—Ide ntity and e xiste nce  ce rtain, location
approxim ate
01.01.07——Contact—Ide ntity and e xiste nce  ce rtain, location
conce ale d
02.01.01—— F au lt—Ide ntity and e xiste nce  ce rtain, location
accu rate
02.01.03—— F au lt—Ide ntity and e xiste nce  ce rtain, location
approxim ate
02.01.07—— F au lt—Ide ntity and e xiste nce  ce rtain, location
conce ale d
02.02.01—— N orm al fau lt—Ide ntity and e xiste nce  ce rtain,
location accu rate
02.02.03—— N orm al fau lt—Ide ntity and e xiste nce  ce rtain,
location approxim ate
02.02.07—— N orm al fau lt—Ide ntity and e xiste nce  ce rtain,
location conce ale d

<all othe r valu e s>

02.11.09——Incline d fau lt (2nd option)

06.02——Incline d be dding

06.33——Approxim ate  orie ntation of incline d be dding

08.03.02——Incline d m e tam orphic foliation

08.03.03—— V e rtical m e tam orphic foliation
08.03.04——Incline d (dip dire ction to right) m e tam orphic
foliation, for m u ltiple  obse rvations at one  locality
09.003——Incline d ge ne ric (origin or type  not know n or not
spe cifie d) line ation or line ar stru ctu re  (1st option)
Ge ologicLine s

<all othe r valu e s>

31.10, Cross se ction line

Geology of Caballo and Apache
Gap quadrangles, Sierra County,

New Mexico: Caballo Quadrangle


