GEOLOGICAL FEATURES OF THE BADGER SPRINGS TRAIL FOR HIKERS

Rev. 3, 12-3-02
 NOTE: Also see the “MS Word” Document, Trail Handout Map at;

“ www.geocities.com/afnmus/files/BADGER-SPRINGS-TRAIL-MAP.doc  “

Trail location

The Badger Springs trail is just a short distance North of the I-17 Sunset Point Rest Area. Turn off of  I-17 at Exit 256. It is about ¾ of a mile drive from the AFNM welcome signs to the trailhead parking area via a well-maintained dirt road, which is usable by most passenger cars. The trail is marked by BLM signs. It is another ¾ of a mile easy  hike, both ways, along the canyon  to the Agua Fria river. This hike crosses over ~1.7 billion years of the earths history.

Brief Geological History of Central Arizona

The Arizona crust formed ~1.76 billion (By) years ago out of deep empty ocean crust by an early version of plate tectonics. It is thought that a large island arc formed in the Prescott area with smaller volcanic centers scattered round about. The arc consisted  mainly of basalt, andesite and rhyolite volcanic piles and then massive intrusions of crystalline rock, of the Granite family, invaded and altered the older pile material. In this part of central Arizona all the Paleozoic, Mesozoic and lower Cenozoic rocks (1.2By to ~30My) have been eroded away. The rocks pick up again at ~25My with layers of younger Tertiary sedimentary and volcanic rocks, some of which will be seen on this hike.

Brief Geological History of the Trail Hike

Most of the Proterozoic (1.76 By) volcanic piles mentioned above were squeezed and heated (metamorphosed) by tectonic forces and invading granite rocks from below. They were changed into what geologists call schist. Some of the rocks were so completely changed as to be hardly recognizable. The coarse-grained Granodiorite, in the Badger Spring area, is ~1.74 My old, has a distinctive blue/green tinge and has been slightly altered. It’s main constitutes are quartz, plagioclase, potassic feldspar, biotite and hornblende. The black basalt in the trail area came from the Joes hill volcanic vent, a shield type volcano, ~10.8 My ago. Basalt is the hottest lava erupted at ~1100degC (2000degF) or hotter. Basalt is called a  primary lava and forms at depths of  25 to 60 miles. It can flow almost like water and travel many miles as it has done in the Monument area. The characteristic mineralogy of basalt is plagioclase feldspar and pyroxene (aguite), which colors the rock black. The junction between the two major layers is called a Nonconformity, which spans about ~1.7 billion years of time.

Trail

 All the rocks, shown below, are exposed along the trail, or near the trail, for your viewing. Use the BLM Trail Handout Map, listed above, and your GPS in the NORMAL or GOTO mode to find the exact outcrops along the trail. The trail follows a canyon that was eroded through the Tertiary age basalt flows, from Joes Hill volcanic vent, millions of years ago. The trail is on or within a few feet of the basement Proterozoic rocks of schist or granodorite. The brown sand is mostly disintegrated granodorite. Most of the large big rocks, at the parking area, are basalt lava boulders.

NOTE; Other Geological information is on the monument web site at;

“www.geocities.com/afnmus”
STOP # 1…Volcanic Ash…This fine white reworked air fall ash came from a Tertiary rhyolite volcano. It may have fallen here or been carried some distance by water.  (N34, 13’ 50.2”, & W112, 06’, 02.0”)
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STOP # 2…Jasperized Outcrop…Hydrothermal solutions carrying iron oxide impurities invaded the Proterozoic schist and colored the rock. (N34, 13’ 50.3”& W112, 05’, 59.6”)

[image: image2.jpg]



STOP # 3…Gabbro Outcrop…This black Proterzoic rock is the intrusive equivalent of basalt and may have been part of a feeder dike or sill.  (N34, 13’ 49.9” & W112, 05’, 59.3”)
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STOP # 4…Chlorite Schist…This Proterozoic rock was probably basalt from one of the volcanic piles mentioned above, that was changed by metamorphism to chlorite schist (green).  The brown color is rust from iron content (N34, 13’ 50.1” & W112, 05’, 58.5”)
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STOP # 5…Oynx…This is a calcite version of Oynx. The colored bands are caused by impurities. (N34, 13’ 49.2” & W112, 05’, 56.9”) Note: This rock was moved to near the BLM gate by mechanical means.
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STOP # 6…Conglomerate…Note this well cemented greenish conglomerate. We know this rock is very old because all its parts are made of Proterozoic  fragments. See GPS unit, lower right, rock for size comparison. (N34, 13’ 46.2” & W112, 05’, 56.2”)
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STOP # 7…Granodiorite with calcite vein…This is the Proterozoic basement. Some of the veins have manganese mineralization (black) in them. Also note all the various directions of the different veins along the trail. When the granodorite magma cooled it cracked and these openings were filled by hydrothermal solutions. (N34, 13’ 41.7” & W112, 05’, 55.1”)
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STOP # 8…Migmatite…This Proterozoic rock is a mixture of schist & granodiorite. (N34, 13’ 32.9” & W112, 05’, 46.2”)
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STOP # 9…Polished Granodiorite…Note how the rock is well rounded by water action. (N34, 13’ 31.1” & W112, 05’, 44.3”)

[image: image9.jpg]



STOP # 10…Basalt / Granodiorite Junction at the Agua Fria river. This picture shows the Tertiary basalt lava flows, that came from the Joes Hill volcanic vent, about three miles away, sitting directly on the Proterozoic crust. Note: red altered granodiorite in lower right. (N34, 13’ 21.5” & W112, 05’, 37.4”)
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STOP # 11…Granodiorite Boulders at the river. These large boulders floor most of the Agua Fria river canyon. (N34, 13’ 21.5” & W112, 05’, 36.4”)
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----------------------Return trip to parking area -------------------------

STOP # 12.Trail and river junction. . (N34, 13’ 21.5” & W112, 05’, 36.1”)

STOP # 13.Altered Granodiorite…Notice red color. (N34, 13’ 22.7”, W112, 05’, 37.2)

[image: image12.jpg]



STOP # 14…Basalt Boulder…The small holes in this Tertiary rock were made by gas bubbles and the scratch marks were caused by floods in the canyon. (N34, 13’ 27.5” & W112, 05’, 42.9”)
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STOP # 15…Hot Water Carbonate Scale on Granodiorite…This is a calcium carbonate cement accumulation . (N34, 13’ 30.2” & W112, 05’, 44”)
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STOP # 16…Xenolith in Granodiorite…The black xenolith (foreign object) was absorbed into the granodorite magma. (N34, 13’ 33.7” & W112, 05’, 46.3”)


Note: You will see many dark inclusions in the granodiorite, some are other granodiorite fragments and others are fragments stoped from the above metamorphic  rocks by the granodorite magma.
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