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Chemical analyses and norms of 81 volcanic rocks
from parts of the Mogollon-Datil volcanic field,
southwestern New Mexico
By James C. Ratté and Terry Grotbo

The analyzed rocks (tables 1-3) were collected during mineral
resource studies of the Gila Wilderness study area (Ra}té and Gaskill,
1975) and subsequent geologic mapping, which is continuing in the
Mogollon-Datil volcanic field. For this preliminary release of data,
the rocks are divided into three groups:
Group I - Rocks of the early andesitic complexes that largely predate
major ash~flow eruptions and related cauldron subsidence in the area
considered here. These rocks range generally from 30 to 35 million
years in age.
Group II -~ Quartz latitic or.dacitic to rhyolitic ash-~flow tuffs and
associated intrusive and extrusive rocks. These rocks range mainly from
25 to 30 million years in age; they overlap in time with the early
andesitic complexes on the one end and with the posf ash-flow tuff
andesites and associated rocks on the other.
Group III - Post ash-flow tuff andesites and associated rocks. Most
of these rocks are between 20 and 25 million years in'age, but rocks

as young as 5-6 million years are included in this group.



For general characterization and classification, the rocks have
been plotted on an alkali-silica diagram (fig. 1), an AFM diagram (fig. 2),
and a normative-color-index vs. normative-plagioclase-~composition
diagram (fig. 3). The alkali-silica plot shows most of the rocks to
be in the subalkaline field. Three ash-flow tuff analyses fall in the
alkaline field, but are probably beyond the main disc;iminating part
of the divider. Otherwise, a number of the andesitic rocks plot in
the alkaline field close to the dividing line, but only two analyses,
nos. 80 and 81, are clearly separated from the others. These analyses
represent alkali olivine basalt flows interlayered in Gila Conglomerate.

The AFM diagram (fig. 2) shows nearly all of the subalkaline rocks
to be in the calc-alkaline series as opposed to the tholeiitic series,
and there is no clear separation of rocks of tholeiitic affinity.

Rock names applied to the analyzed rocks on the location and

correlation chart were derived from figure 3.
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Analytical methods and analysts

Analytical methods:
Code
1. Two-solution method (Shapiro and Bramnock, 1962). Supple-
mented by atomic absorption.
2. Single-solution method (Shapiro, 1975)
3. Single-solution method (Shapiro, 1967)
Analysts:
Artis, L.; Botts, S., Budinsky, J.; Chloe, G.; Elmore, P.;

Glenn, J.; Kelsey, J.; Moore, R.; and Smith, H.
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Table 3.--Description of analyzed rocks
Group I - Early andesitic rocks

Sample Field
no. no.

1 SP-33-75 Gray, porphyritic lava flow in upper part of
early andesitic complex. Contains micropheno-
crysts of olivine and pyroxene as well as
plagioclase.

2 SP-7E-76 Gray, porphyritic, glassy monomictic vent(?)
breccia with abundant plagioclase (andesine) and
biotite phenocrysts, and amphibole and ortho-
pyroxene microphenocrysts.

3 DM-3-76 Highly porphyritic, dull black glassy plug rock
with abundant phenocrysts of plagioclase,
pyroxene, and opaque oxide.

4 GR~88A Blue-gray, porphyritic flow rock with about 15
percent 1-3 mm plagioclase and oxidized mafic
phenocrysts. -

5 GR-79C Red, porphyritic flow rock with about 25 percent
1-4 mm plagioclase and minor biotite crystals
from area of steep flow layering that may mark
a plug.

6 GR-76A Red, porphyritic flow rock with about 10-15 percent
plagioclase and sparse green pyroxene phenocrysts.

7 GR-95A Light~gray porphyritic flow rock with 1~3 mm altered
feldspar phenocrysts in a pyritized and argillically
altered matrix. Mafic phenocrysts, probably biotite,
almost completely sericitized.

8 GR-47 Black rock with vitreous appearance has scattered
pink feldspar crystals and glomeroporphyritic groups
of plagioclase, pyroxene, and opaque oxide crystals
in an aphanitic but holocrystalline matrix of flow-
alined plagioclase microlites.

9 GR~41A Gray vitrophyre with about 20-25 percent 1-5 mm white
plagioclase (andesine) and 1 mm biotite books in a
colorless glass. Minor pyroxene, xenocrystic(?)
quartz, opaque oxide, and zircon. Another sample
has K-Ar ages of 29.6+1.0 (sanidine) and 29.3+1.0
(biotite) m.y.

10 GR-35B Fine~grained, light-gray, granitic rock with some
1-4 mm plagioclase phenocrysts, sparse altered biotite,
and disseminated pyrite. The potassic feldspar has a

K-Ar age of 29.7+1.0 m.y.



Sample
no.

11

12

13

14

15

16

17

18

19

Field
no.

GR-33A

GR-21D

GR~-20H

GR-18F

GR-14

GR-13B

GR-128C

GR-50C

MR-4A-76

Table 3.--cont.

Fine~grained, dark-gray, vesicular flow rock with
scattered olivine and pyroxene grains in a microlitic
matrix of plagioclase (labradorite). Flows may corre-
late with andesitic flows that are younger than the
volcanic complex of Alum Mountain.

Light-gray, fluidal, aphanitic rhyolite dike with sparse
sodic plagioclase phenocrysts <1 mm long. Veinlets of
quartz and magnetite commonly parallel the fluidal structure.

Light-gray, porphyritic flow rock with 10-15 percent 1-4 mm
white plagioclase phenocrysts, partly sericitized biotite,
greenish-yellow pyroxene, and rare quartz grains in an
aphanitic matrix.

Dark-greenish~-gray, porphyritic flow rock with abundant
plagioclase (andesine) phenocrysts and biotite, altered
pyroxene, and sparse amphibole microphenocrysts. Some
granophyric quartz and feldspar in matrix.

Dark-gray to black flow with with 4~5 mm plagioclase
phenocrysts (andesine) in an aphanitic matrix of micro-
phenocrysts and microlitic plagioclase. Micropheno-
crysts are biotite, pyroxene, and brown hornblende;
rock also contains sparse rounded quartz xenocrysts.

Dark-gray, sparsely porphyritic rock from small stock

or dike. Phenocrysts (10-15 percent) include plagioclase
(oligoclase-andesine), biotite, and pyroxene. Rare
quartz and sanidine xenocrysts(?).

Black vitrophyre with about 5 percent plagioclase
(oligoclase—andesine), biotite, and pyroxene phenocrysts.
Perlitic glass matrix is crowded with flow-alined
microlites.

Group II - Ash-flow tuffs and associated rocks

Reddish-brown, densely welded tuff with about 40 percent
small phenocrysts, mainly plagioclase (andesine), minor
biotite and opaque oxide, and rare pyroxene, zircon,

and brown hornblende; from upper part of Cooney Tuff
sequence of ash flows.

Pink to red, densely welded phenocryst-poor ash-flow
tuff with 5-10 percent sanidine, partly argillized
sodic plagioclase, and rare quartz phenocrysts from
lithophyssal zone in bottom of Whitewater Canyon.



Sample
no.

20

21

22

23

24

25

26

27

28

Field
no.

GR-59A

GR-216A

MR-11B-74

GR-157H

MR-31-74

GR~70B

GR-142C

SP-5B-75

GR-70H

Table 3.--cont.

Greenish-gray, propylitically altered, densely welded
ash-flow tuff with 30-40 percent altered plagioclase,
biotite, and pyroxene phenocrysts.

Light-lavender-gray, densely welded ash-flow tuff with
25-30 percent 1-3 mm quartz and sanidine and minor
plagioclase phenocrysts; practically no mafic minerals
other than rare oxidized biotite and opaque oxide.

Light-lavender-gray, moderately welded, ash-flow tuff
with 20-30 percent quartz, plagioclase, and sanidine
phenocrysts and accessory biotite, opaque oxide, zircom,
and apatite in a devitrified vitroclastic matrix.
Irregular, angular quartz phenocrysts as large as 1/2 cm.

Light brown, pumice-rich, moderately welded ash-flow
tuff with less than 5 percent tiny quartz, plagioclase,
and sanidine (moonstone) phenocrysts. Compacted dark-
brown to creamy-white pumice fragments are as much as
several centimeters long.

Light gray to nearly white, partially welded, porous
vaporphase ash-flow tuff with rare tiny quartz, sani-
dine, and plagioclase phenocrysts, and small gray
eutaxitic pumice generally <1 cm long in a devitrified
microcrystalline matrix.

Pinkish-brown, finely eutaxitic to fluidal, phenocryst-
poor, densely welded ash-flow tuff near base of unit.
Five to ten percent phenocrysts are mostly sanidine and
plagioclase plus accessory biotite, brown hormblende,
pyroxene, sphene, zircon, and apatite.

Pinkish-gray, densely welded tuff with abundant small
white feldspar phenocrysts and scattered bronze biotite
1-2 mm in diameter, from near top of ash-flow tuff sheet.

Red, densely welded ash-flow tuff with 20-25 percent
phenocrysts of alined glassy plagioclase, and rare
sanidine, scattered brown biotite, and sparse green
pyroxene in a devitrified matrix. Sample is from 10-20
meters below top of ash-flow tuff sheet.

Light- to medium-gray, fine-grained flow rock with small
plagioclase laths and dark-green pyroxene grains 1 mm
or less in a fairly coarse microlitic matrix.



Sample
no.

29

30

31

32

33

34

35

36

37

38

Field
no.

GR-180J

DG-155

DG-344

GR-8B

GR~129A

MR-41-74

DG-176

DG-347

DG-342

GR-99G

Table 3.--cont.

Reddish~brown, porphyritic flow rock with about 10
percent 1-4 mm plagioclase (andesine) laths and sparse
pyroxene and opaque oxide microphenocrysts in a felted
microlitic matrix. Mafics are highly oxidized.

Light-gray, densely welded ash-flow tuff with abundant
quartz and sanidine phenocrysts and accessory brown
hornblende, opaque oxides, sphene, biotite, and zircon
in a microeutaxitic to granophyric matrix.

Light-gray, densely welded ash~flow tuff with abundant
quartz and sanidine phenocrysts and minor accessory
biotite, sphene, and opaque oxides in a devitrified
matrix.

Light-gray, moderately to densely welded ash-flow tuff
with 10-20 percent quartz and sanidine phenocrysts and
eutaxitic pumice several cm long in a granophyric to
cryptocrystalline matrix.

Light-gray, densely welded ash-flow tuff with eutaxitic
white pumice several cm long and 10-15 percent 1-3 mm
phenocrysts of sanidine and amoebic quartz grains, and
smaller, yellow, euhedral sphene grains, opaque oxide,
and rare brown hornblende and biotite in an aphanitic
devitrified matrix.

Pink, densely welded ash-flow tuff with 20-25 percent
1-3 mm quartz and sanidine phenocrysts in a devitrified
eutaxitic matrix. Rare accessory minerals include sodic
plagioclase, opaque oxide, sphene, biotite, and zircon.

Pink, densely welded ash-flow tuff with abundant quartz
and sanidine phenocrysts in a devitrified cryptocrystal-
line matrix.

Reddish-brown, densely welded ash-flow tuff with 25-30
percent feldspar and scattered biotite phenocrysts.
Quartz, sphene, and opaque oxides common in a devitrified
matrix.

Reddish~gray, densely welded ash~flow tuff with abundant
feldspar, quartz, and biotite phenocrysts in an aphanitic,
devitrified matrix.

Reddish-gray, densely welded ash-flow tuff with 55 percent
1-3 mm phenocrysts, which include white, somewhat skeletal
sanidine, glassy plagioclase, quartz, rare black biotite
and accessory opaque oxide, sphene, zircon, and apatite in
a devitrified microeutaxitic, cryptocrystalline to
granophyric matrix.

4



Sample
no.

39

40

41

42

43

44

45

46

47

Field
no.

GR-107C

GR-71A

GR-84B

GR-62F

GR-101C

GR-34A

GR-74B

GR~200B

GR-125C

Table 3.--cont.

Reddish-~brown, densely welded ash-flow tuff that contains
abundant phenocrysts of sanidine with a sericitic sheen,
and quartz in a devitrified cryptocrystalline matrix with
granophyric eutaxitic pumice. Rock looks similar to tuff
of Apache Spring, but rare plagioclase and foreign lithic
fragments support its chemical similarity to Bloodgood
Canyon Tuff, and thus sample is apparently from a block
of Bloodgood Canyon Tuff enclosed in the younger tuff of
Apache Spring. p
Gray, porphyritic flow rock with 15-20 percent 1-3 mm
quartz and feldspar phenocrysts in an aphanitic grano-
phyric to micropegmatitic matrix. Rare biotite is
largely altered to sericite.

Pink, porphyritic flow rock with 1-4 mm perthitically
altered pink sanidine and quartz phenocrysts. Sparse
plagioclase and accessory biotite, opaque oxide, apatite,
sphene, and zircon are present in a micropegmatitic matrix.

Reddish-gray, porphyritic flow rock with 10-15 percent
argillized feldspar and altered mafic phenocrysts in an
aphanitic granophyric to micropegmatitic matrix.

Gray, porphyritic flow rock with about 30 percent quartz
and feldspar phenocrysts in an aphanitic matrix that
contains sparse opaque oxide, biotite, apatite, and
zircon, and has a granophyric to micropegmatitic texture.

Light-gray, aphanitic rhyolite with <1 percent very
sparsely scattered 1-2 mm quartz and sanidine phenocrysts
and a rare flake of biotite . White lenticular litho-
physae commonly have a medial 1lens of tridymite.

Light-gray, rhyolite porphyry with <5 percent inconspicuous
quartz and sanidine phenocrysts in an aphanitic micro-
pegmatitic to aplitic matrix containing numerous plumose
spherulites.

White, friable, lithophysal rhyolite with 5-10 percent
sanidine and amethystine quartz phenocrysts as much as
1/2 cm in diameter. Crystalline hematite or other

metallic oxides project into some lithophysal cavities.

Light-gray to nearly white, strongly flow-banded porphy-
ritic rhyolite with about 5 percent quartz and sanidine
phenocrysts as much as 1/2 cm in diameter in an aphanitic
granophyric to micropegmatitic matrix. Wisps of fine
muscovite, rare oxidized biotite, and sphene in thin
sections. Vugs 1-2 cm long are alined with amethystine
quartz.



no.

48

49

50

51

52

53

54

55

56

57

58

no.

GR-59B

GR-56B

DG~161

GR-113B

DG-175

GR~-54G

GR~-66B

Group III

DG-10

MR-7-74

MR-6-~74

MR-43A~74

Light-pinkish-gray rhyolite porphyry dike with about
1-2 percent, 1-2 mm quartz phenocrysts and rare 1-3 mm
pink sanidine phenocrysts, and a rare flake of biotite
in an aphanitic granophyric to spherulitic matrix.

Light-pinkish-gray, porphyritic flow rock with about
20 percent 1l-4 mm phenocrysts and microphenocrysts
that are predominantly sodic plagioclase, and some
quartz plus biotite, brown amphibole, pyroxene and
opaque oxide, sphene, and zircon in a spherulitic

to glassy matrix.

Light-gray rhyolite flow rock with about one or two
percent scattered quartz phenocrysts in“an aphanitic
matrix.

Light-pink, pumiceous, poorly welded ash-flow tuff with
about 20 percent quartz, feldspar, and biotite pheno-
crysts mostly <1 mm, and a few lithic lapilli in a
devitrified cryptocrystalline matrix.

Light-brown to white flowbanded rhyolite with about
1 percent quartz, sanidine, and plagioclase micro-
phenocrysts in a spherulitic to cryptocrystalline matrix.

Light-lavender-gray, irregularly fluidal rhyolite with
about 1 percent 1-2 mm pinkish-white plagioclase

crystals in an aphanitic cryptocrystalline to granophyric
matrix.

Massive, white, aphanitic rhyolite with less than 1
percent tiny quartz and feldspar crystals in a micro-
granular matrix much clouded with fine clay.

Post-ash-flow tuff andesites and associated rocks

Gray, amygdaloidal, aphanitic flow rock with rare
yellow-green pyroxene crystals <1 mm long and sparse
but conspicuous small quartz xenocrysts.

Dark-gray, aphanitic flow rock with small white amygdules

and scattered brown, oxidized mafic phenocrysts generaliy
<} mm }ong. Rock is about 98 percent flow-alined plagioclase
microlites with scattered red-orange iddingsite after olivine.

Gyay—black, subvitreous, amygdaloidal flow rock with sparse

tiny glassy-brown olivine grains in an aphanitic matrix. Micro-
phenocrysts (<5 percent) of plagioclase, pyroxene, and olivine
are in a flow-alined microlitic plagioclase matrix.

Zebra-striped (flow-banded) purplish-gray rock with sparse

tiny oxidized mafic crystals in a matrix of microlitic
plagioclase.



Sample
no.

59

60

61

62

63

64

65

66

67

68

69

Field
no.

MR-51A-74

MR-81B-75

MR-81A-75

OB~4E~76

GR-54A

GR-6B

GR-6A

DG=6

DG-5

DG-3

GR-110A

Table 3.--cont.

Black, glassy flow rock with small white amygdules and
sparse glomeroporphyritic clots. About 1 percent plagio-
clase (andesine-labradorite) and pyroxene micropheno-
crysts in a matrix of fine-grained plagioclase and

mafic granules with an intersertal texture.

Gray, aphanitic, vesicular flow rock with a flow-alined
microlitic texture of andesine-labradorite microlites
and opaque oxide and pyroxeme granules. Sample is from
flows above 20-meter purplish-gray sandstone lens within
flow sequence.

Reddish-brown, aphanitic, vesicular flow rock with a
dictytaxitic, microlitic matrix which contains abundant
small subhedral opaque grains and local areas of ophitic-
textured pyroxene and plagioclase.

Gray, massive, aphanitic flow rock with tiny (<1 mm) rare
olivine phenocrysts. Flow-alined microlitic plagioclase
matrix contains sparse iddingsitic olivine and pyroxene
microphenocrysts.

Black, subvitreous, massive flow rock with a few scattered
1-2 mm plagioclase phenocrysts. Sparse andesine and both
clinopyroxene and orthopyroxene in a microlitic plagioclase
and cryptocrystalline matrix. Rare but conspicuous quartz
xenocrysts have reaction borders of pyroxene.

Gray, finely vesicular flow rock with andesine and clino-
pyroxene in dichtytaxitic, microlitic texture with sparse
scattered cpaque oxide and pyroxene microphenocrysts.

Dark-gray, blotchy, massive flow rock with a diabasic . texture
of clinopyroxene, altered olivine, andesine, and opaque oxide.

Brownish-gray, dichtytaxitic to diabasic, amygdaloidal
flow rock with common opaque oxide and minor plagioclase and
clinopyroxene phenocrysts.

Dark-gray, aphanitic flow rock with clinopyroxene and
opaque oxide grains in a dichtytaxitic mlcrolltlc plagio-
clase matrix.

\\
\

Brownish-gray, aphanitic flow rock of cllnopyroxene grains
and trachytoid plagioclase.

Gray, aphanitic flow rock with a few small vesicles and
microphenocrysts of plagioclase, and rare pyroxene in a
flow-alined matrix of microlitic plagioclase.



Sample
no.

70

71

73

74

75

76

77

78

79

Field
no.

GR-176A

MR-48D-74

EP-3-75

SP-50A-75

0B-7E-76

SP-42-75

SP-27B-75

BR-10-74

BB-16E~76

GL-2-74

Table 3.--cont.

Greenish-gray, fine-~grained, intrusive rock consisting
largely of altered subhedral plagioclase crystals with
interstitial microlitic to micropegmatitic quartz and

feldspar.

Gray, fine-grained, hypabyssal intrusive rock with small
1-4 mm plagioclase (andesine) and hornblende phenocrysts
in a fine-grained matrix.

Gray, fine-grained hypabyssal intrusive rock with abundant
1 mm and smaller plagioclase and pyroxene phenocrysts

in a cryptocrystalline to glassy matrix. Orthopyroxene

is more abundant than augitic pyroxene.

Mottled gray flow rock with labradorite phenocrysts
several cm long locally, and augitic pyroxene phenocrysts
as much as 1-2 cm long. Plagioclase, olivine, and pyro-
xene intergrown in a subophitic texture.

Dark-gray, fine-grained amygdaloidal flow rock. Felted
microlitic labradorite forms polygonal to radial mosaic
pattern with interstitial olivine, pyroxene, and opaque
oxide grains.

Black, vesicular, subvitreous flow rock with sparse small
(1 mm) olivine and plagioclase phenocrysts in a very fine
grained microlitic matrix of flow-alined andesine and
interstitial pyroxene.

Gray, fine-grained hypabyssal intrusive rock with abundant
andesine, hornblende, and pyroxene phenocrysts 1-2 mm
or smaller in a microgranular matrix.

Dark-gray, aphanitic flow rock with about 10 percent small
phenocrysts and microphenocrysts of andesine-labradorite,
olivine, and opaque oxide in a microlitic plagioclase
matrix.

Gray, porphyritic hypabyssal intrusive rock with about

15 percent phenocrysts including pink plagioclase and
amethystine quartz as much as 1 cm long, and smaller
mafic phenocrysts of biotite, greenish-yellow hornblende,
sphene, and pyroxene. Some of quartz phenocrysts (or
xenocrysts) have reaction rims with pyroxene; others
show only corroded borders.

Dark~gray, finely vesicular aphanitic flow rock with
sparse green olivine crystals. Microscopically, rock
has a diabasic texture of calcic plagioclase laths,
olivine, and pyroxene.

8



Sample
no.

80

81

Field
no.

GR-30C

GR-26D

Table 3.-=cont.

Dark-~gray to black, massive to vesicular, aphanitic
flow rock with sparsely scattered olivine and pyroxene
microphenocrysts in a poorly alined microlitic plagio-
clase matrix.

Dark-gray, flow-banded, aphanitic flow rock with rare
small (<1 cm) ultramafic inclusions. Less than 1 percent
olivine phenocrysts in a well-alined microlitic plagio-
clase matrix with interstitial olivine and pyroxene and
opaque oxide grains.
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Figure 3.--Classification mwsmnms for subalkaline volcanic rocks, ”»

nnoa Irvine and Baragar, 1971.

ww welight basis

NPC: Normative Plagioclase Composition = 100 (An/An + Ab + 5/3NE)’

NCI: Normative Color Index = 01 + Hy + D1 + Mt + I1 + Hm

| Samples nos. 12 and 30 not plotted .
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