




































































mm diameter grains in matrix, locally altered to iddingsite, euhedral to subhedral phenocrysts of
monoclonic pyroxene as much as 1 mm long and 0.05-0.15 mm grains in matrix, opaque mineral,
and glass.

NR-628. Fine-grained porphyritic olivine-pyroxene basalt from near base of Tertiary section. Outcrop on E
side of top of 2257 hill, SW1/4 Sec. 22, T. 7N., R. 3 E. New River quadrangle. Maricopa County.
33°55°53”, 112°08°48”.Euhedral to subhedral phenocrysts of olivine as much as 0.7 mm in diameter
and prismatic phenocrysts of monoclinic pyroxene as much as 0.6 mm long and in matrix of
pyroxene and plagioclase having an average grain size of about 0.05 mm. Accessory opaque mineral
and biotite.

NR-544. Porphyritic olivine-pyroxene basalt from near the base of the Tertiary section from outcrop on E
side New River, NW1/4 Sec. 14, T. 7N., R. 2 E.. New River quadrangle. Maricopa County.
33°57°34”, 112°07°55”. Euhedral to anhedral phenocysts of olivine as much as 1.6 mm long,
euhedral to subhedral phenocrysts of monoclinic pyroxene as much as 1 mm long, plagioclase laths
as much as 0.5 mm long and 0.02-0.06 mm in matrix, and accessory opaque mineral, biotite, and
glass.

NR-625. Porphyritic olivine-pyroxene basalt flow about 20 m below base of New River Basalt. Outcrop on
steep west-facing slope. SE1/4 Sec. 27, R.8 N, R. 1 E.. Black Canyon City quadrangle.

Maricopa County. 34°00°19”, 112°14°26”. Olivine and altered olivine as much as 0.5 mm in
diameter, euhedral plagioclase phenocrysts An 50-60 as much as 1 mm long having weak normal
and oscillatory zoning, a glomerophenocryst of plagioclase 2.3 mm long and altered glass. Contains
resorbed quartz zenocryst 3 mm in diameter having a rim of monoclinic pyroxene. Accessory opaque
mineral.

NR-839. Pyroxene andesite from float block in gully west of plug. On S line Sec. 29, T. 8 N, R. 3 E.
Squaw Creck Mesa quadrangle. Maricopa County. 34°00°057, 112°04°42”. Euhedral to subhedral
monoclinic pyroxene as much as 1 mm long and tiny grains in the matrix, Normally zoned
plagioclase An 65-40 as much as 0.2 mm long, opaque mineral, and accessory euhedral to subhedral
brown hornblende as much as 1 mm long. Mafic minerals and rock fragments of andesite have rims
of fine-grained pyroxene and opaque mineral.

NR-461-b. Partly altered hornblende andesite forming a plug 0.7 km in diameter. From outcrop in SW
corner of New River quadrangle on W edge Sec, 11, T. 6 N, R. 1 E.. Maricopa County. 33°52°47,
112°14°117. Strongly zoned euhedral plagioclase phenocrysts as much as 2.5 mm long;
compositions range An 32-62. Normal and reverse zoning. Phenocrysts of altered amphibole as
much as 1 mm long in a matrix of 0.05-0.3 mm plagioclase, altered amphibole, biotite, and calcite.
Accessory opaque mineral.

NR-517-a. Biotite latite from exogenous dome from outcrop in wash S part Sec. 5, T. 7N, R. 2 E.. New
River quadrangle. Maricopa County. 33°58°29”, 112°10°41”. Phenocrysts of euhedral to subhedral
biotite to 1.0 mm in diameter, euhedral to subhedral monoclinic pyroxene as much as 0.9 mm long,
and hornblende in a matrix of glass containing laths of plagioclase averaging 0.04 mm long. Also
contains zenocrysts of garnet, orange-brown hornblende, and feldspar(?) rimmed by opaque minerals
and in turn by biotite. Contains clots of pyroxene and biotite, and of hornblende, pyroxene, and
sphene.

NR-592-a. Biotite-tracheydacite from 0.5 km diameter plug forming Gavalin Peak from north side of peak.
Just N. of center of Sec. 35, T. 7N., R. 2 E.. Daisy Mountain quadrangle. Maricopa County.
Euhedral phenocrysts of plagioclase An 35 as much as 1 mm long and hornnblende as much as 3
mm long mostly altered to opaque mineral in a matrix of plagioclase, opaque mineral, carbonate, and
glass with a grain size of 0.5-0.1 mm. Accessory apatite.
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Plots of the analyses of Tertiary igneous rocks on an alkali-silica diagram (fig. 7A) show that the
older basalts are trachybasalt to trachyandesite, whereas the younger basalt is thoelietic. The plug in the
southwest corner of the map area is basaltic trachyandesite, and the Gavilan Peak plug is tracheydacite.
The exogenous dome in the north part of the map area is a trachyandesite. The plug of basaltic
trachyandesite is highly altered so its assignment to that composition should be viewed with some caution.
The older igneous rocks are high K, whereas the younger basalts are medium-K.

The older basalts are richer in light rare earth elements and many other minor elements, except for
heavy rare earth elements, than the younger basalts (fig.7B). They have light rare earths 100-300 times
chrondite compared to 30-70 times chrondite for the younger basalts. The younger basalts have La/Yb
ratios of 4-14; the older basalts have ratios of 17-65, and the subvolcanic plutons 28-60. Th/U ratios are
1.6-4.7 for the younger basalts, 3.2-4.7 for the older basalts, and 2.6-5.9 for the subvolcanic plutons. Rare
earth patterns of rocks analyzed from all three categories show no Eu anomalies. These values can be
compared with those based on a regional study by Leighty and Glascock (1994) in which 16-30 Ma rocks
are high K and have very high Ba and Sr, but have relatively low Rb. Their study shows that east of the
New River area, 22-17 Ma rocks are medium K alkali basalts. In the New River arca the older basalts are
high-K trachybasalt and basaltic andesite, and they have an Rb content about three times that of the
younger basalts, similar to the difference in Sr and Ba content between the two ages of basalt.

The three subvolcanic plutons for which we have rare earth data have a lower heavy rare earth
content than the basalts. Content of other minor elements is similar to that of the older basalts. However,
trachyandesite of the exogenous dome has an anomalously high Th, U Rb, and Cs contents compared to all
the other rocks analyzed.

Mineral Resources

The principal mineral resource in the New River area is gravel. This resource is valuable because
of proximity to the Phoenix urban area and transportation routes. The best gravels containing mostly
unweathered rock and small amounts of clay minerals, are in the alluvium (Qal) and terrace gravel (Qtg)
along the Aqua Fria and New Rivers. Much of the alluvium along the Aqua Fria River is beneath Lake
Pleasant, when it is full. The level of Lake Pleasant has been raised to 1,710 feet altitude since the
topographic base was made. In the northwest part of the area alluvium and terrace gravel of the Aqua Fria
are accessible. The alluvium and terrace gravel along the New River constitute the largest and most
accessible reserve of gravel in the map area. These deposits contain some boulders of basalt or granite even
in the south part of the area; large boulders constitute a greater proportion of the deposits along the New
River in the north part of the area. The larger tributary streams, such as Moore Gulch, Skunk Creek, and
Sweat Canyon, have smaller deposits of gravel. Older alluvial deposits (Qgm, Qgo, Tgy) are potential
sources for gravel, although they contain more silt and clay, and may have some weathered rock pieces and
be cemented by caliche within a few meters of their surfaces. Another possible gravel resource is the talus
and colluvium (Qtc), which is accessible from Sweat Canyon in the southwest part of the arca. These
deposits are composed of fragments of basalt, but they locally have clay-rich matrix derived from
interbedded tuffs.

The phyllitic slate and graywacke unit (Xps) has been quarried in several places, probably for
surfacing driveways. By far the largest quarry being operated operation during mapping was on the road
along the New River at the corner of Secs. 5,6,7,8, T. 7N, R. 3 E. .

Thick beds of lithic tuff in the tuff and conglomerate unit (Ttc) have been prospected in the
northern part of the area, possibly for their absorptive characteristics.

The metavolcanic rocks of sequence 1 have been prospected for massive sulfide deposits without
any success to date. The rocks of this sequence near the New River area contain two mines that produced
copper, lead and silver (see DeWitt, 1995 and references). One was on the Agua Fria River 6 km north of
the map area, and the other was in Moore Gulch 1 km north of the areca. Prospects are most commonly in

23



red-weathering areas of rock that contain ferruginous metachert or in shears, some of which contain quartz
veins. A few of the prospects contain sparse secondary copper minerals, but most are apparently barren.

Prospects containing a few secondary copper minerals in metavolcanic rocks of sequence 2 at and
adjacent to the Daisy Mine are on shear zones and thin quartz veins.
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Figure 2. Poles to cleavage and foliation. A, area 1, n=45. Contours 0, 2, 4, 6, 8. B, area 2; n=31. Contours 0, 2, 5, 10, 15. C,
area 3; n= 128. Contours 0, 3, 6, 10, 15, 20. D, area 4; n=225. Contours 0, 5, 10, 15, 20. E, area 5; n=14. Contours 0, 2,
4, 6. F, area 6; n=96. Contours 0, 2, 5, 10. n, number of measurements. The northeast-trending dashed great circles
represent planes perpendicular to the maximum concentration of poles to foliation and represent a statistical foliation
direction from all the measurements in the area. The second great circle in C-F represents the plane of a girdlé through the
poles to cleavage. A line perpendicular to that plane is the axis of rotation of the points to form the girdle. All diagrams in

figures 2-5 are equal area projections on the lower hemisphere.
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Figure 3. Stretching lineation. A, area 1; n=15. Contours 0, 2, 4, 6, 8, 10. B, area 2; n=18. Coniours 0,
2,4,6,8. C, area3; n=81. Contours 0, 5, 10, 15. D, area 4; n=44. Contours 0, 2, 5, 10, 15. E,
area 6; n=44. Contours 0, 3, 6, 10, 15. Dashed line, plane of poorly developed girdles. Axes of

the girdles all trend northeast and plunge gently northest or southwest.
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Figure 4. Poles to bedding. A, area 3; n= 20. Contours 0, 2, 6, 10. B, area 4, n=265t Contours-0, 2, 4, 6,
8, 10. C, slate, phyllitic slate, and graywacke (Xps) in area 4; n=97. Contours 0, 2, 4, 6, 8, 10.
D, rhyolites in area 4 (X1, Xrh, and Xp). n=107. Contours 0, 2, 4, 6. E, area 5; n=22.
Contours 0, 2, 4. F, area 6; n=36. Contours 0, 2, 4, 6, 8. Dashed line, plane of girdle. In A, B,
C, D plane is perpendicular to the statistical point maxima and trends northeast and has
moderate to steep dips. In E and F the plane perpendicular to the statistical maximum trends
northwest and dips steeply. The second planes represent a great circle through the girdle
formed by the poles to the bedding. That girdle is poorly developed in B,C, and D and better

developed in A, E, and F.
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Figure 5. Minor folds. A, fold axes in area 3, n=9. Contours 0, 2, 4. B, fold axes in area 4; n=21.
Contours 0, 2, 4, 6, 8. C, axial planes of minor folds in area 4; n=25. Contours 0, 2, 4. Dashed
line is great circle formed by plane of girdles formed by the fold axes and axial planes. In C the
northeast trending, steeply dipping plane is perpendicular to the statistical maximum of the

distribution of the poles.
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Figure 6. Chemical diagrams for Proterozoic metavolcanic rocks. Analyses recalulated to 100% after
deduction of volatiles. Circles, samples from group 1 rocks; filled squares, samples from group 2
rocks; inverted triangles, samples from group 3 rocks; cross, altered volcanic rock in ph;rllite unit
(Xp) in group 3 rocks. A, alkali-silica. Fields of interest (Le Bas and others, 1986); B, basalt, 01,
basaltic andesite; O2, andesite; 03, dacite;S2 basaltic trachyandesite; S3 trachyandesite; r,

rhyolite. B,Si0O, Zr/TiO, (Floyd and Winchester, 1978). C, Zr-SiO..
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Figure 7. Chemical diagrams for Tertiary igneous rocks. A, alkali-silica. SiO, values recalculated to 100%
volatile free. Circles, samples of New River Mesa Basalt of Gomez (1979) (Tnb); squares,
samples of basalt (Tb); triangles, samples from intrusive and flow rock judged to be andesite in
hand specimen and thin section; cross, samples of intrusive rock called latite based on hand
samples and thin sections. Fields of interest (Le Bas and others, 1986): B, basalt; 01, basaltic
andesite; 02, andesite; S1, trachybasalt; S2, basaltic trachyandesite; S3, trachyandesite; T,
trachydacite or trachyite. B, Rare earths in New River Mesa Basalt of Gomez (1979) (Tnb); field
of values in basalt (Tb) shown by dashed lines. C, Spider diagram for samples of New River
Mesa Basalt of Gomez (1979) (Tnb). Field of values from samples of basalt (Tb) shown by

dashed lines.
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