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Geologic Map of northern
Sierra Santa Isabel, Baja
California, Mexico

Elizabeth A. Nagy

Mapping completed from 1993-1996 with assitance from
T. Tyndall, K. Holt, K. Ronstedt, and K. Wertz
ltalicized map abbreviations in parentheses correspond to those used in accompanying text.
Errors quoted for 40A1/39Ar geochronology are 1.
T a e : Tmb : ;
- Playa deposits. Fine-grained lacustrine N | New Year's Mountain basalt (Tmb,,,,,).
Firi e £ S deposits. Glomeroporphyritic olivine (?)-pyroxene-plagio-
;Q/’ S5 X il clase basalt. Dark, tabular lava flow up te 120 m
’4;1:. "‘ﬁ?ﬁl % Qal thick. Contains 12-18% plag. > pigeonite, augite
SN T, [0 | Young alluvium. Active arroyo sediment- > ol. (7) = iimenite.
3 L ation.
l:[ Tmry,
i 5 Tuffs of Santa Isabel Wash (7, ). Crystal-
fede i c rich, pumice- and lithic-lapilli tuffs comprised of
e Qoal ; 5 distinct cooling units varying from white and
i Older alluvium. Unconsolidated sand and yellow (base) to red (top). Contains 10-20%
7("5-. gravel benches from eatlier sedimentation, plag. and anorth. >> olivine = cpx = Fe oxides.
‘e - downcut by active arroyo sedimentation. o 40Ar/39Ar ages (plag.) of 6.5-6.7 (& 0.2-0.3)
; o Ma (also one anomalous 5.7 + 0.2 Ma age).
¥ Tmrg : : ;::(
: .: Picacho Canelo rhyolite (Tmr.,). Series o Tmay
'3 E of ﬂow-bande‘d, plagioclase~plhylric rhyolite E Pico del Toro andesite (Tmay,,,). Trachylic,
. flows. Juvenile (?) and xenolithic clasts hornblende-phyric andesite containing 3-5%
o comprise 2-3% of unit and are usually hnbld. phenocrysts (exclusively) in a groundmass
y o surroqndefj DAL ban.dsl Eiosling of 30-45% equant plag. lathes. 40A1/39Ar ag
\ / _ ] e flow direction. Basal breccia includes several (plag.) of 9.3 (+ 0.4) Ma '
v Tmrg X Tmry, ;e , = m of perlitized obsidian boulders. 40Ar/39Ar : '
PN ¥, [il[.l ages (plag.) of 5.9-6.0 (+ 0.2-0.4) Ma. —
* = S | Tuff of San Felipe (Tmrg). Crystal-tich,
é Tma iy [ithic-lapilli tuff. Distinct 1-2 m-thick, brown
9| Los Gemelos andesite (Tmage ). Diopside- (base) to black (higher) basal vitrophyre.
bronzite-plagioclase-phyric andesite. Base Contains 6-15% anorth. > trace opx, amph.,
consists of an alternating series of red, 1-2 m- qtz, and Fe oxides. 40Ar39Ar age (anorth.)
thick breccias layers and steel-grey, 1-2 m- of 12.7 (+ 0.3) Ma.
thick foliated, stony lava.
Tmdy : i
Tma Tombstone dagite (7Tmd,, ;). Brenzite-
Y] Ugly Mountain andesite (Tmaq))- hornblende-plagioclase-phyric dacite w/ minor
Glomeroporphyritic orthopyroxene- qtz. Forms sheer lava plugs and extensive
plagioclase andesite. Includes a 5-6 m-thick, brecciated flows. Contains granitic and gneissic
red (oxidized) basal breccia, xenoliths. 40Ar/39Ar ages (plag.) of 15.5-16.7
(x 0.3-0.7) Ma.
Tmay, ‘ Tmb
Los Heme andesite (Tmapg,,,). Diopside- Land of the Lost basalt (Tmb,,)). Olivine-
bronzite-plagioclase-phyric andesite with pyroxene-plagioclase basalt with minor hnbld.
8-12% readily visible phenocrysts of green Unit is steel-grey with poorly-exposed basal
pyroxene (up to 5 mm in diarnetgr). Includes breccia. 40Ar/3%Ar age (plag.) of 16.3 (& 0.5) Ma.
a thick (tens of meters), sub-horizontal basal ;
breccia.
thidic (1o ARV TRu i
Trory ondike tar.lyon asalt (Tmby.). Clino-
Flagpole tuff (Tmrfp)_ Crystal-rich, lithic-lapilli, ~ pyrox'enepllwlpe-plagioclase basalt w‘ith up to
densely welded, devitrified tuff with characteristic EI: 4G/° disegu:{|b2:.:mkquanzl (up to 1 cm in diameter).
elongate, hollow lythophysae. Contains plag. R rey, red, or black in color with poorly-preserved
and anorth. > Fe oxides > opx. E basal breccia. 40An39Ar ages (plag.) of 17.1
: LLl (£1.1) Ma. -
I....
T | Bghinmm Shisssmatt (HELBL O stelkich Trmrg
2 IUbIISRESHE (TQER VS IBIICH: Biotite Tuff (Tmry). Crystal-rich, non-welded,
kel sl Vgt pumice- and lithic-lapill tuff deposited within
10;’1 5 A’nﬁ"’n;' |edeum!§e. 'jma‘lrl‘s p;lg. Tmvs "paleochannel”. Contains 15-25% plag.
?hnickano > FoOMAIRIREEUAlY < 8 11 and anorth. > amph. > qgtz. = bio. w/ trace pyx
! and Fe oxides. 40Ar/39Ar age (plag.) of 17.1
(£ 1.2) Ma.
TMre | Tuff of E1 Canelo (Tmry,). Crystal-rich, iy
> |~ —7| lithic-lapilli, densely welded tuff. Thickens Volcaniclastic sedimentary rocks (7mvs).
o dramatically in NE where theomorphic flow Stratified, poorly-sorted, breccia to conglomerate
=L features are common. Internal (dashed) lithofacies. Forms steep cliffs up to 400 m high.
E contact marks cooling break. Contains Hornblende andesite clastst are most common.
& plag. and anorth. >> opx > Fe oxides. Small, local tuffs mapped within Tmvs. Can contain
40A1/39A¢ age (plag.) of 6.1 (¢ 0.3) Ma. up to 10% Pumlce and 20-35°/o{eld§., amph.,
s CpX, opx, bio., ol., gtz., and/or Fe oxides.
; L)
Tmr = Mz o : .
2 | Arroyo Oculto Tuff (7mr,,). Crystal-poor, EJ) 9 | Granitic rocks (Mzg). Medium-grained,
o5 ;
lithic- and pumice-lapilli, moderately welded Y, are}ml.gar-tetxturedtgram!e cog?poseddof y
tuff. Thickens dramatically in Arroyo Oculto. ﬂ AR g sty ML AR DI RIS TIVIDT
A S garnet. Aplite dikes intrude Pz. Outcrops
Contains < 2% plag., anorth. (7), and opx. = :
40,56 only in NW corner of mapped area.
Ar/=Ar age (plag.) of 6.4 (+ 0.1) Ma. + :
Q e Metasedimentary rocks (Pz). Foliated
Tmr4 3 8 garnet-epidote paragneisses interspersed
Rhyolite (ash-flow tuff) #4 (Tmr4, includes o) with thin layers of diopside marble. Isoclinal
underlying Tmrg_4). Crystal-poor, porcelaneous EJJ 8 folds are common. Contains gtz > plag. >
tuff commonly pink, blue, purple, or orange with Y epidote > garnet > calcite and dolomite.
colorful spherulitic lythophysae and a brown, e Outcrops only in NW corner of mapped area.
glassy basal vitrophyre. Thickens dramatically . [
in Arroyo Oculto. Contains < 1% felds. and cpx.
g Rhyolite (ash-flow tuff) #3 (7mr3). Crystal-
rich, moderately welded, pumice- and lithic-lapilli
tuif. Includes at least 4 cooling units. Contains
5-15% anorth. >> qtz > opx, Fe oxide + ol. + hnbld.
40Ar/39Ar ages (anorth.) of 6.2-6.4 (# 0.1-0.2) Ma.
SYMBOLS
CONTACTS (DEPOSITIONAL AND INTRUSIVE)
// —— P faty 'l
definite; approximate
FAULTS 5=
73, 24 3’ .." -3 }’
of # o e
; definite; approximate; concealed; scarp in alluvium
g arrow indicates rake of slickensides striations:
! bar and ball on downthrown side
ATTITUDES e
1 7// r—) 31/;.-'/ }‘r 22 '75/
bedding - eutaxitic foliation
,,,,,,,,,, inclined, horizontal in tuff -
inclined, vertical, with lineations
69 7
— “._ BE#—' . ?/ \/\
metamorphic foliation - joints - flow foliation
inclined, vertical inclined, vertical .lﬂ |C_{Va % ‘
inclined, vertical
OTHER SYMBOLS
Ty
& >
r / Ny S

connector of two outcrops of the same closed basin
lithology, when one outcrop is too small
to be labelled individually on the map
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