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Thomas McGuire, BA, MAT Geology, (Spur Cross docent since 2001), April 2021 edition
Hiking Difficulty: • This is mostly an easy 2 mile route with two awkward spots. Both are along the creek on the return 

route. One is through a narrow rock outcrop, the other, shortly thereafter, up stones steps and over a log.
If you have balance issues, walking stick can be very helpful in these two places.

• To avoid summer heat the best months for this hike are November - April. The creek is likely to be flow-
ing January - March. From May through October, early morning hikes may help you reduce heat issues.

Major Objectives: •  Observe special geologic features and landforms, then investigate how they originated.
•  Learn how professional geologic maps and diagrams, such as Figures 3 and 4, are made. 
•  Observe the effects of flooding of Cave Creek, and how it has changed The Jewel of the Creek.
•  Reveal and infer the history of the Maricopa Mine and nearby exploratory mine prospects.

Notes: • Reading the whole text while you are walking the tour can be problematic for other hikers. Much 
of the trail is narrow. I suggest reading the document before you actually walk the route and highlight or 
underline a few key words. This will reduce stepping off-trail, or getting in the way of other hikers.

•  The following descriptions and explanations may require a basic understanding of geology. There are 
many geology books written for the layman including several high school-level books by the author, 
Thomas McGuire, published by Amsco School Publications, a division of Perfection Learning.

• While scientists generally use metric measures, I will use US Customary units such as feet, yards and
 miles. A meter (3 feet) is a little longer than a yard. A mile is about 1½ kilometers.

Rules of The Desert Foothills Land Trust and Maricopa Parks Department apply, including a prohibition of defacing, destruction 
or collecting of natural objects. Please stay on the designated tails. All these features are on or adjacent to public trails.

The first four pages with maps and diagrams in this tour guide may contain more detailed geological informa-
tion than you need. Feel free to skip ahead to the actual walking tour that starts at Stop 1 on page 4.  
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Figure 2. The three major landscape provinces of Arizona can also be characterized by their plant communi-
ties; Bain and Range, low Sonoran Desert, the rugged (transition) uplands and the high Colorado Plateau.
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Figure 3. A geologic map of The Jewel area from Ferguson et al, and three broad chapters of our geologic history.



Stop 1. Entry Gate   (Locations of each stop are shown on the satellite map: Figure 1) 

A good geologist is a good detective. Unlike many other scientists, she/he isn’t performing an experiment 
to find out what will happen. The geologist looks for the final results of the process through geologic his-
tory to then try to figure out what happened to create what we observe now. In this guide, I will stress 
both the what to look for and how it came to be.  

We can split the 1.7 billion year of Earth history represented by bedrock in The Jewel into just three gen-
eral periods. The oldest rocks are about 1.7 billion years old. On top of them are much younger sedimen-
tary and volcanic rocks about 20 million years old. The final phase is the erosion and deposition that con-
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Figure 4.  Stratigraphy diagram from Ferguson et al. (AZGS, 1998) The geology here can be split into three broad 
groups/geologic periods. The colored boxes represent rock units visible on the geologic map. (Figure 3) This time 
sequence goes from oldest at the bottom to youngest on top, as we see them in Spur Cross. (1) Ancient Proterozoic 
(about 1.7 billion years) basement rocks. (brown) (2) Cenozoic (mostly) (20 million year old) volcanic rocks (gray) 
(3) Very recent loose sediments in stream beds and rockfall. The erosion and deposition processes are now ongoing. 
(Yellow) These letter designations (Xm, Tcy, etc) match the geologic map of the Jewel on the previous page.



tinue today. The text in italics that follows gives more detail. If you wish to concentrate just on the fea-
tures along your walking tour, you can skip ahead to Stop 1.

•  The oldest (Proterozoic age) rocks are about 1.7 billion years old. This age was determined using labo-
ratory analysis of the radioactive substances they contain, and by matching them with other rocks of 
known age in the Tonto National Forest area. 

•  These oldest rocks are largely ocean bottom (marine) sedimentary rocks and the igneous rock basalt 
that has been folded, faulted and buried many miles underground. They were changed by heat and pres-
sure into metamorphic rocks. Nearby granite and other closely related igneous rocks were squeezed in or 
melted in place forming large underground bodies of rock several hundred million years later.

•  The following major phase of activity revealed in our local rocks was more than a billion years later. 
After the ancient Proterozoic activity, we have a huge time gap in the rock record. That gap includes a 
large portion of Earth’s history. So rocks of the second phase are less than 2% of the age of the rocks di-
rectly below. Only 20 million years ago, deposition of sediments was followed by explosive volcanic activ-
ity. We just have no way of knowing what happened here in the billion year time gap in the rock layers.

There is a relatively complete record of geologic time from the ancient rocks at the bottom of the Grand 
Canyon up through Zion Canyon to Bryce Canyon; nearly 1.7 billion years. But all we have here are 
rocks the same age as the bottom of the Grand Canyon and directly on top of them the much younger 
Bryce Canyon age rocks. 

It’s as if you had a history book of human civilization, but all the pages between the invention of fire and 
the atomic age were missing. The time gap in our local geologic history is represented by a buried erosion 
surface called an unconformity. This unconformity (time gap in the rock record) occurs all around the 
Phoenix metro area. The specific contact can be seen at other places in the Spur Cross Ranch Conserva-
tion Area, however, its concealed beneath younger sediments in The Jewel of the Creek.

The third major phase was the erosion and deposition by streams that is still going on today. Over the last 
several million years Cave Creek and its tributaries have carried away many cubic miles of rock and sed-
iment. Meanwhile, the steep mountain slopes are collapsing, including the major debris flow (landslide) 
that rushed down the big “ear” of  Elephant Mountain during a rain storm in January of 2010. Although 
it is slowly becoming vegetated, the long scar is still visible from Spur Cross Road. The rock was loosened 
by dust deposited in cracks that expanded when it got wet to push the cracks further open. 

•  ASU geographer Ronald Dorn has written about several potential dirt crack induced future landslides 
on the western slope of Black Mountain in Cave Creek.  His web page explains how it was caused by the 
geological phenomenon known as dirt cracking, on a steep, and unstable slope. When desert dust caught 
in cracks in the rock gets wet, it can expand, pushing solid rock apart. Local geologist Chad Kwaitowki 
has found evidence of numerous recent debris flows in the Tonto National Forest north of Spur Cross. 
They are a hazard to some homes along the steep western slope of Black Mountain in Cave Creek

https://epod.usra.edu/blog/2019/04/archive-debris-flow-caused-by-dirt-cracking.html

Now to the walking tour.

Stop 1 is just through the Desert Foothills Land Trust entry gate. 

You are located near the boundary between the Basin and Range province and the Central Highlands as 
shown in Figure 2. Faulting and tilted layers of the Basin and Range were caused by a stretching motion 
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https://epod.usra.edu/blog/2019/04/archive-debris-flow-caused-by-dirt-cracking.html


of the San Andreas Fault that runs the length of California. As a result, numerous southeast to northwest 
trending small mountain ranges, extending from Mexico through this part of Arizona and into Nevada, are 
separated by valleys of deep sediments. Phoenix has a lot of water stored in its basin sediments. But when 
we pump it out, we are mining it. Within our lifetimes, we could exhaust this non-renewable resource.

•  Sugarloaf Mountain, the curved top mountain, just 2 miles to the northwest, is composed of layers of 
basalt. The layers originated as successive basaltic lava flows. (Basalt is a very common dark colored, fine 
grained igneous rock; dark lava rock) The low viscosity (very fluid) lava flows fractured as they cooled 
and hardened, making the rock volume decrease; so it cracked into (mostly) hexagonal columns. Why 
hexagonal? The pattern must be “space filling,” with no open gaps. The closest you can come toward a 
center of shrinking in a space filling pattern is six sided.

Spectacular columnar jointing are featured in Devil’s Postpile National Monument in California (Figure 
6), the Palisades Cliffs across the Hudson River from New York City, and Giant’s Causeway in Northern 
Ireland, among other places. Columnar jointing, although not as prominent and far more weathered than 
the examples above, can be seen in many places in the Tonto National Forest north of Cave Creek.

•  The Arizona Preserve Initiative of 1997 provided support from the State of Arizona to set aside selected 
parcels of Arizona State Land, in spite of the constitutional requirements that state lands be sold for its 
“highest and best use.” “Highest and best use” has been measured in dollars at auction. The temporary 
funding was used by The Desert Foothills Land Trust (DFLT) to preserve their part of the Jewel of the 
Creek. See the following web sites for the preserve history of the Land Trust’s part of The Jewel.

https://www.dflt.org
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Figure 5. The fresh scar left during a 2010 debris flow on “the ear” of Elephant.Mountain.



https://www.sonorandesert.org/learning-more/arizona-state-trust-land-reform
https://www.apeekatthepeak.org/wp-content/uploads/2014/12/kroy_Preserve-Rezoning-Fact-
Sheet-1214.pdf
https://www.dflt.org/jewel-of-the-creek-preserve

•  In 1996 a “Development Master Plan” was proposed for an 800-acre golf resort with 764 housing units 
and a 100-room hotel on the nearby mesa to the northwest, with many related resort services nearby. 

To prevent the commercial development, the Spur Cross Ranch Conservation Area was established in the 
year 2000. The State of Arizona, Maricopa County and the Town of Cave Creek formed a consortium and  
each contributed about  $ 7 million to preserve a total of 2154 acres. (about 3 1/2 square miles) The Con-
servation Area  extends from the far side of Elephant Mountain to the nearby base of the hills to the east. 
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Figure 6. Columnar jointing at Devils Postpile National Monu-
ment in the eastern Sierra Nevada Mountains of California.

https://www.sonorandesert.org/learning-more/arizona-state-trust-land-reform
https://www.apeekatthepeak.org/wp-content/uploads/2014/12/kroy_Preserve-Rezoning-FactSheet-1214.pdf
https://www.apeekatthepeak.org/wp-content/uploads/2014/12/kroy_Preserve-Rezoning-FactSheet-1214.pdf
https://www.dflt.org/jewel-of-the-creek-preserve


In 2000 Cave Creek voters overwhelmingly approved a time-limited property tax to help preserve the 
Spur Cross Ranch Conservation Area (Spur Cross). That property tax sunset in 2012.

•  At present (early 2021), several adjacent properties along the creek, as well as about a half dozen home 
sites on the slopes to the east, are privately owned and are for sale. Efforts are underway to add them to 
the Conservation Area. The stables and large parking lot are on land owned by the Town of Cave Creek.

https://www.youtube.comatch?v=gmJnlmxCd4Q
https://www.maricopacountyparks.net/park-locator/spur-cross-ranch-conservation-area

•  The nearby green Foster House has a Victorian style architecture similar to the historic Rosson House at 
Heritage Square in central Phoenix. This house was built by Norman Foster who lived there until about 
2008. The house is featured the 1996 comedy film, Flirting With Disaster, starring Ben Stiller, Jerry 
Stiller, Patricia Arquette, Tea Leone, Alan Alda, Mary Tyler Moore, Josh Brolin and George Segal. It is 
occasionally shown on television, with appropriate omission of sexual innuendos.

Walk southwest along the trail about 40 yards to the large Desert Foothills Land Trust interpretive sign.
You can follow this walking tour on the satellite map that is the cover of this document.

Stop 2. Mounted Metal Trail Map

•  According to Frances Carlson’s 1996 history of Cave Creek book, in front of you is the site of the 
(ghost) town named Liscum, It contained housing and support facilities for the Phoenix Mine. Rusted 
cans and other artifacts can still be found within this ghost town site. Any human-made object older than 
50 years is generally considered a historical artifact for preservation.

•  About 150 yards ahead a cemented stone cairn marks a property corner of the DFLT and the Spur Cross. 
You can see property boundaries on the front cover satellite map in Figure 1.

Continue another 100 yards to the edge of the bluff where the trails start down into The Jewel.

Stop 3. The Jewel of the Creek Riparian Area 

In front of you is a wide riparian flood plain of Cave Creek. A riparian area is a relatively well-watered, 
stream-side ecosystem as distinguished from a drier desert environment at higher elevations. Riparian 
areas have plants that require more water. Big saguaro (sue HWAR o) cacti generally grow in the dry soil 
above the riparian areas. The low area in front of you is sometimes covered by flood water, including ma-
jor floods of September 3, 2005, January 21, 2010 and August 19, 2014 ( See Figures 7 and 8).

•  The Continental Mountain fault is responsible for this east-west section of “The Jewel.” It is one of the 
faults separating the Basin & Range from the Transition Zone (Figure 2). Notice the tilted layers of Ele-
phant Mountain to the northwest. Rotated fault blocks characterize the Basin & Range Province. But the 
layers are level on the rounded Sugarloaf Mountain next to Elephant Mountain. These show that you are 
near the boundary of the Basin & Range (Sonoran Desert) and the Transition Zone (Rugged highlands). 
The fluid lava flows on Skull Mesa, to the north, are also slightly tilted. So the exact boundary between 
the Basin and Range and the Transition Zone is difficult to specify here.

•  Measurements of Cave Creek streamflow in real time, and historic data, can be found on the United 
States Geological Survey Cave Creek Below Cottonwood Wash web site (URL below). The USGS stream 
gauge is located on private property north of the Foster House. The Maricopa County Flood Control Dis-
trict also has several stream gauges elsewhere in the Cave Creek watershed.
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https://www.maricopacountyparks.net/park-locator/spur-cross-ranch-conservation-area


https://waterdata.usgs.gov/usa/nwis/uv?09512280

•  In the early decades of the 21st century, Cave Creek often had 4-6 months of continuous surface flow 
through Spur Cross. It usually starts in the October to January time period, ending in March, April or 
May. The creek also flows briefly after summer monsoon storms and other large rain events. According to 
the USGS stream flow gauge, there was no record at all of surface flow for the entire 12 months between 
June 1, 2017 and June 1, 2018. This may be part of a local climate change toward hotter weather and/or 
less precipitation, but long-term changes are difficult to extract from the natural variations year to year.

Some people have reported that the creek used to flow year-around, but according to Audrey Beaubien 
Woodward, who lived at the ranch in the 1940s-1950s, the creek dried up each year. (This is based on a 
phone conversation in 2020.) Still, it is possible that there were some continuous 12-month flows in un-
usually wet years. With climate change, that seems very unlikely now and into the near future.

•  Two of the largest recent floods briefly discharged 14,000 cubic feet per second. The 2005 flood was 
probably augmented by ash from the Cave Creek Complex fire that blew high into the air, making abun-
dant condensation nuclei. This allowed more rain drops to form than would otherwise have been the case. 
Figure 8 shows that this is even greater than the usual flow of the Colorado River through the Grand 
Canyon. But peak flood flows in Cave Creek only last a few hours, and usually subside over several days. 
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Figure 7. The 2007 flood through The Jewel. This discharge was approximately 5000 cubic feet per second.

https://waterdata.usgs.gov/usa/nwis/uv?09512280


•  The 2005 flood even washed away 200 feet of pavement at Camp Creek on the road to Bartlett Lake. 
The stream-level crossing has now been repaired to protect it from future flood of the same size. 

Most large floods are not seen here because Spur Cross Road is blocked by rushing water at Galloway 
Wash as much as 5 feet deep, and several other washes. Fortunately, the floods have done relatively little 
damage in Cave Creek. The county ordinances prohibit building homes in designated floodplains. 

•  There are no road bridges (none at all) across Cave Creek for the 30 miles above Carefree Highway, 
only stream-level crossings. Bridges must be built to withstand the largest floods. The crossing under 
Carefree Highway is a prime example of the kind of construction required. A low golf cart bridge at Ran-
cho Mañaña catches tree branches and other debris under the bridge. Then the flood water piles over the 
bridge. The force of the floods often distorts the deck, but it is fixed by periodic post-flood repairs. 

The 2010 flood washed boulders along the creek bed, covering the Creek Canyon crossing, 5 miles down-
stream, piling big boulders 6 feet deep over the road. Downstream, 100 yards, the flow scoured away the 
bank exposing deeply buried Town of  Cave Creek infrastructure and undermining a carport high on the 
bank. The adjacent house narrowly escaped collapse. Pictures of the damage were broadcast nationwide. 
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Figure 8. This graphic shows the maximum yearly floods in Cave Creek from 1981 to 2016 and com-
pares them to the discharge of the Colorado River through the Grand Canyon; both normal flows and 
past Grand Canyon floods. The black double pointed arrow shows that stream discharge of Cave Creek 
during recent major floods has briefly been greater than water normal stream flow at the same time 
through the Grand Canyon!



Dozens of homes west of the creek accessible via Spur Cross Road have been isolated from homeowner 
access for several days to as much as a week. Hundreds of people who live along Spur Cross Road north 
of Galloway Wash, which is near the Town Core, accept that in major storms they are completely cut off 
from vehicular access for hours, or for days at a time. This includes fire trucks, ambulances and other 
emergency vehicles. These floods often occur several times a year. In spite of safety issues, to date, our 
citizens resist building any new bridges on our public roads.

•  Cottonwood Creek, a mile north of here, has had two major change in its path during recent floods. 
Those changes are highlighted on our Spur Cross geology and desert streams guided hikes.

My submissions to the University Space Research Association Earth Science Picture of the Day (EPOD) 
web site images show, and preserve, local flash floods in the town of Cave Creek.

https://epod.usra.edu/blog/2014/11/flash-flood-at-galloway-wash.html 

https://epod.usra.edu/blog/2020/09/epod-20th-flash-flood-on-cave-creek.html

https://epod.usra.edu/blog/2003/11/galloway-flash-flood.html

•  An unintentional human-caused fire occurred in the wide flood plain area below you in 2008. The fire 
was extinguished by the local Rural Metro Fire Department before it could spread to more than an acre. 
Charred remains of small trees are still visible. The Ocotillo Fire in May 2020 burned through about one 
square mile of an expensive residential area downstream. The fire burned north through the riparian vege-
tation along the creek to within about half a mile of The Jewel.

•  The bench at this location is dedicated to the memory of Geoffrey Platts (1938-2000). Platts was an ec-
centric local conservationist, philosopher and author who wrote about his home “off the grid,” and his 
long excursions, wandering deep into the wilds of the desert and the Tonto National Forest. 

•  You are standing at the edge of a prehistoric stream terrace of Cave Creek, created several million years 
ago. (my rough estimate) Since then, the creek eroded down to its present level. The terrace is mostly un-
derlain by boulders transported and worn round as they were tumbled by stream transport.

Follow the path just 30 yards down into The Jewel.

•  Where the path was cut into the bank, notice the rounded !river rocks.”

•  In this dry climate, groundwater is drawn up from below by capillary acton. When the ground water 
evaporates, minerals in solution are left behind. Calcite (the main mineral in limestone) and clay form a 
hard natural cement below the surface. It’s called caliche (Ca LEE chee). It can be as much as 3 yards 
thick in Cave Creek and makes it difficult to excavate a hole for building a home, an in-ground swimming 
pool or even planting a small tree. You will see many good exposures of caliche along this tour.

•  A pistachio green boulder, about 30 yards ahead on the left, is rich in the metamorphic mineral epidote. 
The location is shown in Figure 9. (It’s easier to spot if you pass it and look back up-trail.) Metamorphic 
minerals and rocks are those that have been compressed and changed chemically by conditions deep be-
low Earth’s surface. But they have not melted. Less vivid blue-gray rocks contain a related metamorphic 
mineral called chlorite. Both minerals are relatively common in rocks that have been metamorphosed. But 
these two minerals are not common in igneous rocks crystallized from hot molten magma, or in sedimen-
tary rocks that formed at or near the surface. On the other hand, quartz is common in all three classes of 
rock.
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Figure 10. The white arrows point to rounded lava pillows showing that this 
rock formed by molten lava erupting under water to make rounded 
“pillows.” We see this happening today on the Big Island of Hawaii.

Figure 9. An arrow points to the green metamorphic epidote boulder with caliche.



Stop 4. Lava Pillows 

Opposite the cable railing, you can find dozens of rounded, elongated shapes in the bedrock as shown in 
Figure 10. These are the cross sections of lava “pillows.” Pillow lavas are forming in Hawaii, and they are 
very common in Iceland. “Pillows” form when fluid, basaltic (dark, low silica, low quartz) lava erupts 
into water and cools (quenches, crystalizes) very quickly. This creates these rounded forms. To see lava 
pillows in the process of formation in Hawaii, Google search “YouTube lava pillows Hawaii.” 

•  The bedrock here is mapped by Arizona Geological Survey geologist Ferguson and associates as basalt. 
But in the 1.7 billion years since it formed, metamorphism has caused crystal alignment and the rock 
breaks into layers, rather than chunks, as basalt usually breaks. Furthermore, the pillow structures have 
been stretched out from their more rounded, bulbous shape. You can best observe this stretching near the 
end of the outcrop where lava pillows stick out of grass covered bedrock. Therefore, unlike AZGS geolo-
gists Charles Ferguson and his co-workers, I call this rock meta-basalt rather than just basalt.

Continue about 150 yards past the Dalton Trail intersection to the big, stepped, rock outcrop.

Stop 5. Large Jointed Bedrock Outcrop with “Steps” Like a Greek Amphitheater 

Joints, or connected cracks, form in bedrock to relieve stress. Rocks that are solid under confining pres-
sure deep underground, expand slightly if they rise closer the surface as a result of erosion of rocks on top 
of them. Expansion causes this bedrock to crack. The cracks are know as joints. They formed the rises 
like outdoor theater seating (Figure 11).  Jointing can also be caused by the stress of horizontal shifting of 
nearby rock. This outcrop is also mapped by Ferguson, et al, as the rock type basalt. But basalt doesn’t 
usually form rectangular joints like this. The jointing pattern helps me justify classifying the rock as meta-
basalt.

•  Metamorphism of the basalt is also evident from foliation, a kind of layering caused by the alignment of 
crystals growing under pressure deep underground. Foliation layering is different from the layering result-
ing from deposition seen in sedimentary rocks. A quarter mile south of the Cave Creek Museum, along 
Sunset Trail, the metamorphic slate (or phyllite, it has characteristics of both rock types) breaks along 
sedimentary layering, as well as along nearly perpendicular foliation. The result is long, square rock 
“pencils.”

•  The origin as basalt is also evidenced here by lava pillows. Many can be found if you look carefully.

•  On the far end of the exposure note the stream eroded water flume worn (abraded) into the bedrock by 
sediment carried by flood water (Figure 12). Also notice that the rock is more rounded, less angular at the 
lower levels having been subject to repeated sediment laden flood water smoothing rock surfaces.

Walk to the nearby stream crossing where there is likely to be a wood plank bridge.

•  When the creek is flowing (often January-April, but it varies greatly year to year) the Spur Cross ranger 
places boards to keep your feet dry crossing Cave Creek. If the boards are there, you can probably find 
ropes anchoring the boards to trees. But the ropes are no march for flood water. Some boards are carried 
downstream a mile or more.

Even when the stream bed is dry, underground water is slowly traveling down-slope to the west. Wild an-
imals sometimes dig holes in the creek bed to access water. But even in the dry months of summer and 
fall, there can be surface water somewhere within the dense vegetation in The Jewel of the Creek.
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Figure 12. A rounded flume worn into the bedrock at the end of the “amphitheater” outcrop.

Figure 11. The Theatre of Dionysus on the slope of the Akropolis hill in Athens, Greece.
https://athensgreecenow.com/theatre-of-dionysus-eleuthereus.php

https://athensgreecenow.com/theatre-of-dionysus-eleuthereus.php
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Figure 13. Lake that might have been created with a dam across The Jewel.

Figure 14. Warning sign at the pit where the 2019 accident occurred. It’s not easy to spot.



Just before the stream is a trail to the left that will lead you west, diagonally up the slope. 

Follow this trail about 150 yards to the sign marking where you cross from Desert Foothills Land Trust 
property onto property of the Spur Cross Ranch Conservation Area. 

•  The properties owned by the DFLT and those managed by Spur Cross join seamlessly. 

•  According to local historian Beverly Metcalfe Brooks, there was a 1956 proposal for a dam to make 
“Spur Cross Lake.”  If a dam were built here, the resulting reservoir could extend about a mile north to 
the Maricopa Trail crossing  as shown in Figure 13.  It is not clear if the creek could supply enough water 
to sustain a small reservoir year around. Furthermore, sediment fill from floods would probably be a ma-
jor issue. Sedimentation would start where the water enter the reservoir, eventually filling the lake with 
sediment. A similar process of sedimentation by the Colorado River where it enters Lake Powell
could seriously impact the operation of the Glen Canyon Dam in as little as a hundred years.

•  A bridge across The Jewel was proposed here to serve a golf resort and hundreds of housing units on the 
mesa across the Jewel that was mentioned at Stop 1, with a golf course and related buildings in what is 
now the Spur Cross Ranch Conservation Area. Construction would have a huge impact on the land in 
front of you. Traffic associated with construction and operation of a large resort would have had a major 
and undesirable affect on Spur Cross Road, and even on the whole town of Cave Creek. We can be very 
grateful to the Cave Creek citizens who prevented the commercial development and preserved the Spur 
Cross Ranch Conservation Area for your enjoyment and education. 

•  Look carefully across The Jewel for a small brown sign at the top of the opposite bank. It is directly 
above a large, light colored rocky outcrop. The sign marks the mine pit where an accident happened on 
the last day of March 2019 (Figure 14).

What follows is one possible sequence of events. (I have not spoken with the woman or any witnesses).

A woman runner became lost along a trail in The Conservation Area as darkness fell. She looked for the 
fastest route to exit Spur Cross. Seeing a road, she started south toward The Jewel of the Creek along the 
Dragonfly Trail on Second Mesa, which is just out view.

She came to the sharp bend shown in Figure 1, where the trail turns back north, away from The Jewel. 
She decided to take a more direct path across the open desert scrub toward her planned exit. That was a 
mistake. In the failing light, she came to a steep drop-off about 100 feet high of unstable boulders and 
thick cacti. This bluff is very difficult and dangerous to climb down, even in daylight.

The woman followed the top of the bluff for an easier route down. Then she came upon and fell into an 
unmarked mine pit. Although she was not badly injured, she could not get out. She reported that there was 
a rattlesnake in the pit that was also unable to get out. She used her cell phone to call home. She was for-
tunate to have cell reception in such a remote place. Her father called 911 for help in finding and rescuing 
her.

Rescuers located her by her cell phone signal. Making their way toward her, they descended into The 
Jewell of the Creek. Although that got them closer to the woman, the dangerous slope was in the way. 
Somehow they reached her, pulled her out of the mine shaft and took her to safety. She was rattled (please 
pardon the pun), but not badly injured.

Two brief news reports about the mine accident can be found at…

https://ktar.com/story/2514177/woman-rescued-from-abandoned-mine-shaft-in-central-arizona/
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and…

https://www.abc15.com/news/region-northeast-valley/carefree/runner-in-cave-creek-rescued-
from-mine-shaft-overnight

The woman made a number of errors, but having a charged cell phone was critical to her rescue.

Beyond where the trail descends, notice the old road bed rutted by the wheels of mine traffic.

About ten yards after the bench at the Maricopa Mine site comes into view, stop at a rocky hump in the 
path. You will be looking down at an obvious boundary of two rock types within the old road bed.

Stop 6. A View of China Wall, and a “China Wall Rhyolite”- Meta-Basalt Interface 

The sugary, buff rock is rhyolite that has a composition similar to granite. But the molten rock cooled be-
fore crystals large enough to be readily visible could form. Such contacts are important to field geologists 
doing geologic mapping because this helps them deduce the local geologic history. I call this rock body 
“China Wall Rhyolite.” To understand why, look back east 4 miles to the highest, most distant mountain-
top. If it is clear, just below the highest summit, you will be able to see what looks like an indistinct dark, 
dashed line that runs diagonally down to the right. Figure 16 may help you find it.

China Wall is a natural rock formation, which you can see close-up in Figure 15. It’s a remarkable 
bedrock feature that looks like a ⅓-scale model of the ruins of The Great Wall of China. It’s about 15 feet 
high with straight sides. It has a 10-foot wide flat top. Due to erosion, it is like a dashed line down the 
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Figure 15. The China Wall formation on Bronco Butte is visible from many parts of Spur Cross. 

https://www.abc15.com/news/region-northeast-valley/carefree/runner-in-cave-creek-rescued-from-mine-shaft-overnight
https://www.abc15.com/news/region-northeast-valley/carefree/runner-in-cave-creek-rescued-from-mine-shaft-overnight


Jewel of the Creek Geology Tour; © Thomas McGuire	                      Page  of 	 May, 202118 39

Figure 16. A panorama of mountains visible to the north from above the Marico-
pa Mine with their summit elevations. Note that the bottom image matches the 
right side of the top image making one continuous view of the horizon.

Figure 17. The view from the very top of Skull Mesa back toward the Jewel of the 
Creek. (It’s a tough hike!) The white arrow shows The Jewel.



slope. China Wall is most assessable by a well maintained trail that rises high above the Desert Mountain 
gated community. The China Wall formation is actually just north of the boundary onto federal (BLM) 
land. It can be approached from the east without walking on Desert Mountain property, but this is a very 
difficult 5-mile hike (each way) that crosses both Butte Peak and Bronco Butte. 

•  Figure 16 is a panorama of the mountains to the north. It is a stitched image taken from a vantage point 
at the top of the hill. (Note that the horizon line is divided between the left and right halves.)

The high mesas are capped by basalt from relatively fluid lava flows over thick layers of volcanic ash. 
While the lava layers were deposited level, faulting has been responsible for the tilted layers in Elephant 
Mountain and slight tilting of Skull Mesa. The mountains and mesas to the north of us are a part of the 
New River Mountains that extend from Interstate 17 east to the Verde River.

•  Quien Sabe (translated from Spanish as “Who Knows”) is the highest mountain visible from here. It’s 
one of the most distant mountains and has an indentation (“dimple”) at the top.  The summit is almost a 
mile above sea level: 4884 ft. That’s more than 2000 feet above your present elevation.

China Wall is a geologic sill. A sill is an intrusion parallel to the rock layers. The present vertical orienta-
tion of the sill is evidence that many, many cubic miles of the rock of our area, which formed in horizon-
tal layers, has been tilted from flat to almost vertical by regional folding. That’s a huge displacement of 
our local rocks. This faulting pre-dates the younger faulting of the Basin and Range by more than a billon 
years. The tilting of China Wall and these oldest rocks is likely related to the large-scale motions of 
Earth’s tectonic plates a billion or more years ago. Figure 17 is the view from the very top of Skull Mesa 
back toward The Jewel of the Creek, which is shown by the small white arrow.

Stop 7. The Memorial Bench at the Maricopa Mine 
 
Near the bench, concrete footings along the trail and down near the stream, plus rusted cables and thick 
weathered timbers below you are the remains of mining structures (Figure 18). They may have been part 
of a hillside stamp mill used to crush gold ore, such as the Utah stamp mill in Figure 19. We have no pho-
tos or floor plans of the actual Maricopa Mine structures. Figure 20 shows one possible configuration.

•  According to author Frances Carlson’s 1996 book, at least one of the adits (horizontal mine entrances) 
penetrated to the south side of the hill, where other mine workings are evident. I am unable to confirm 
this.

•  Historic Timeline:

Before 1300 CE Early Native American farmers and hunter-gatherers inhabited the area.  The Ele-
phant Butte Fortress was built during this time for defense against Indian raiders. 
The fortress site is visible from here at the top of a steep cliff on the right side of 
Elephant Mountain. (The Spur Cross ranger leads hikes to the fortress.)

1300s-1500s Long term drought drove the Native Americans into the Salt River Valley. They 
were primarily farmers, perhaps ancestors of the present Pima tribes. 

1500-1700 Spanish exploration ventured north from Mexico on behalf of God and gold.

1860s-1870s  Following the California gold rush of 1849, with raids by Indians diminishing, 
prospectors spread throughout the West in search of other sites of gold and silver 
ore. 
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Figure 18. Foundation and other remains of the historic Maricopa Mine.

Figure 19. The gold mill at the Maricopa Mine may have looked like the Eagle Blue Bell 
Mine west of Provo in central Utah.
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Figure 21. Francis Shaw, a founding partner of both the Phoenix and 
Maricopa mines, standing at the Maricopa Mine site about 1905. The im-
age below is the same view in 2020.

Figure 20. Design of a hillside gold mill
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Figure 23. Cindy Foster, whose father built the nearby Victorian house, holds gold jewelry 
from the cyanide leeching process at the Phoenix Mine in the 1990s.

Figure 22. A portion of the USGS New River Mesa topographic map showing selected mines 
and prospects. 



1865 The US Army sent troops east from Prescott and west from Ft. McDowell to 
“pacify” (starve and kill) native American raiders in the Phoenix Valley. 

1873 A Christmas morning surprise attack at The Cave two miles downstream, killed 9 
Native Americans. Before this, anyone venturing into the area was in danger of 
attack by hostile Indians. After the raid, Anglo prospectors were relatively safe.

1874 William Rowe found gold, possibly nuggets or “wire gold” that was visible in a 
few quartz veins. He started local mining at Gold Hill, about 4 miles east of here. 
Visible gold is very rare. In spite of extensive hiking and looking at the rocks, I 
have never seen gold, or gold within quartz, in local rocks.

After 1874 Prospectors searched for other nearby locations of gold ore. Figure 22 shows 
some of them. Most of them did not show gold in sufficient concentration of gold 
ore to start a full mining operation.

1878 Productive gold ore was discovered by local residents Francis Shaw (See Figure 
20), William Kent and Hiram McDonald. The discovery soon led to the opening 
of the Phoenix Mine. The Maricopa Mine was opened by Shaw and McDonald 
shortly after the Phoenix Mine. Dozens of other prospect pits and adits were ex-
cavated in search of small ore bodies (Figure 22).

1894 Massive stamp mill ore crushers were brought in to process the ore.

After 1900 Mining activity quickly declined. 

1957-58 The Silver Cross Mine, a mile north of the Spur Cross north gate, briefly 
produced some gold and silver. But it wasn’t an economic success and was 
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Figure 24. Gold nugget discovered with a metal detector near the Maricopa Mine in 2020.



quickly abandoned. The mining road constructed along the creek still exists, but 
it has many washed out sections.

1980s Investors recovered residual gold by leaching from the mine spoils at the Phoenix 
Mine. This recovered about $200,000 worth of gold according to Cindy Foster, 
whose family built the nearby green Victorian house. Cindy showed me earrings 
and a pendant made from gold recovered in that operation (Figure 23).

They used a dilute solution of bio-degradable cyanide and acid percolating 
through the tailings to extract gold. The liquid was caught on plastic sheets to 
recycle the fluid and to reduce environmental contamination. However, subse-
quent testing of the site by the Arizona Department of Environmental Quality 
found the site usable for daily visitation (such as parking and a visitor center), but 
not for habitation.

2020 A lone prospector found at least two small (pea size and smaller) gold nuggets 
near the Spur Cross mines. Figure 24 is a screen shot of one of his his gold 
nuggets. Below the URL of the on-line video of the discovery as it occurred.

https://www.youtube.com/watch?v=IMqOD7WZslk

•  Inflated and unsubstantiated estimates of the value of the mines in this area were reported in local 
newspapers. This included both the Phoenix and the Maricopa mines. The reports were often exaggerated 
to stimulate the local economy. Although official production numbers were not released, I estimate that in 
today’s dollars, about $5-10 million of gold was recovered. In spite of infusion of money from investors, 
mining in the Cave Creek Gold District was not generally profitable considering how remote it was and 
the investment costs of mining supplies, stamp mills, gold recovery systems and labor.

•  You can visit the outdoor historic 10-stamp Mill and other mining machinery at the Cave Creek Muse-
um. Public demonstrations of the reconstructed crusher are done on a regular schedule. Local mining his-
tory is a part of the book: Images of America; Cave Creek and Carefree (2013) and Frances Carlson’s 
book, Cave Creek and Carefree, Arizona; A History of the Desert Foothills (1996. Both are usually avail-
able for sale at the Cave Creek Museum in the historic town core. 

https://epod.usra.edu/blog/2017/01/cave-creek-golden-reef-mine-stamp-mill.html

•  Notice across the creek light colored early Cenozoic (relatively recent) lake-bed marls sitting on the 
much, much older Proterozoic rocks. There are also lake bed deposits about a half a mile south of here on 
the other side of the hill. Since there are no Cenozoic rocks on this hill, in spite of it being higher in eleva-
tion than the nearby Cenozoic marls, this may indicate that the hill is a relatively recent up-thrust block, 
known in geology as a horst. This is like the up-thrust mountains of the Basin and Range Province. (The 
Arizona Geological Survey maps show a more complicated picture with more faults, but a similar inter-
pretation.)  

Continue west past where you join the higher mine road. Stop where the road starts to descend steeply.

•  The rounded hill ahead of you is called Little Elephant. On the side facing you is the Millennium Mine. 
The switchback road up to the mine spoils is easy to spot This was a gold prospect that became a camping 
spot for young hippies to welcome in the new millennium at the stroke midnight of 1999. (In fact, the new 
millennium started on the last midnight of 2001 for reasons I won’t explain here.) There were stories of 
computers about to fail and related public disasters to come at the new millennium. Of course none of it 
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happened.  But that didn’t deter the revelers who brought bedsprings and canned foods to the abandoned 
mine adit.

•  Across Cave Creek you can see a large outcrop of fractured China Wall Rhyolite. If the rhyolite was the 
same rock type the Maricopa Mine was dug into, why didn’t they mine gold here? Well, they just didn’t 
find rock with enough concentration of gold to dig here. There’s an old and wise western maxim: “Where 
is the gold? Gold is where you find it.” Even if you’re good, very good, it still helps to be lucky.

•  Go John Mountain is just visible to the left. Just out of sight are mountains in the Maricopa County 
Cave Creek Regional Park, which is accessible from Carefree Highway at road distance of about 15 miles 
from here. Go John Mountain was named for an early Cave Creek resident, George O. John. 

Follow the old mine road down to a sharp right turn. There is a wire fence that marks the southern 
boundary of the conservation area. (Figure 1, the front cover satellite image map shows this.)

•  The level path leading to the ephemeral pool ahead is mostly composed of fine clay that was deposited 
in the late stages of periodic floods. 

Follow it 60 yards to the ephemeral pool.

Stop 8. Deep Lower Ephemeral Pool 

This “pool” is usually dry in the summer and fall, even when surface water can be seen upstream at the 
plank bridge. So the water flowing under the bridge must pass through as ground water deep under the 
sand where you now stand. Figure 25 shows the pool in wet conditions when it is filled with water. 
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Figure 25. Lower ephemeral pool as it appeared after the 2005 flood scooped it 
out to about 3 yards deep. Even when it’s dry, there is a deep pit next to the rock 
face.



•  The depression is consistently deepest on the outside (north side) of the stream bend due to flood cur-
rents. The depth of the hole changes with erosion and deposition after every large flood. Small floods de-
posit sand and gravel while the major floods “scoop out” these sediments and make the pool larger.

•  Observe large logs high on the big rocky outcrop about 3-4 yards above stream level. The logs were 
deposited by floodwater, showing that the water can be amazingly deep in the largest floods.

•  The rounded large bedrock mounds near the center of the stream bed have been polished by sediments 
acting like sandpaper during floods, creating smooth and shiny surfaces. Some of the mounds have 
gradual slopes on the upstream side and sharper ends on the downstream side. This can be used to infer 
the direction in which the water was moving. This feature is similar to roche moutonnées, bedrock forms 
that are made by advancing glaciers.

https://en.wikipedia.org/wiki/Roche_moutonnée

As you turn north east, upstream roughly 20 yards ahead, look for a red 9-inch wide boulder in the 
ground on the right next to the trail.

•  Cave Creek is known as a source of a red jasper. Jasper is a form of chert; a glassy kind of quartz in 
which impurities give it distinctive colors. Better Cave Creek jasper is generally purple to red. Red Cave 
Creek jasper is valued as a semi-precious mineral (Figure 26).

•  Two quarries of red jasper are located near Seven Springs, about 15 miles upstream from here. Like 
other forms of quartz, jasper is resistant to both chemical and physical weathering. It is slow to wear 
down or tarnish as it is washed downstream.

Google: “cave creek red jasper” to find a web site that shows you these local rocks. Note that it is not le-
gal to collect natural objects in Spur Cross or The Jewel, but you can collect small samples from the 
stream bed in the Tonto National Forest beyond of the Spur Cross north gate.

•  A few yards ahead look on the left of the path for a gray boulder (basalt) with dark colored trains of 
vesicles (holes) where gas escaped. The dark lines make two irregular, connected boxes. These lines of 
holes in bulders can be seen in many places in Spur Cross. I have asked professionals the origin of these 
lines of bubbles. The most likely answer is that the magma picked up groundwater as it came near the 
surface before eruption. I’m not completely confident of that answer, but it’s the best I can find.

Stop 9. Lower Creek Crossing 

Even in the summer when the creek is not running, surface water may remain below the plank bridge. 
This is one of the last places that dries out when hot, arid summer weather approaches. Shallow bedrock 
forces underground water to the surface as it flows to the west; downstream. The water soon disappears 
into deep sandy sediments under the ephemeral pool and may not come back to the surface at all.

Follow the trail about 50 yards to a flat bedrock exposure on the left. Figure 27 can help you find it.

Stop 10. Igneous Intrusion 

Parallel to the path is a dark colored intrusion that was injected as molten rock into a crack in the sur-
rounding meta-basalt (Figure 27). The intrusion invaded as very hot, molten magma. You can see where 
the surrounding rock has been baked to form a lighter colored band along the edge of the intrusion. This 
kind of baking is called contact metamorphism. A similar intrusion will be seen at stop 13 a few hundred 
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Figure 26. Cave Creek jasper. (1) The red rock  between the lower pool and the plank 
bridge. (2) Jasper outcrop near Seven Springs. (3) Colorful Seven Springs jasper with 
hematite (silver) and limonite (orange). (4) Semiprecious jasper and milky quartz.

Figure 27. Intrusion with contact metamorphism “baked” zones in meta-basalt.



yards ahead. This may be the same intrusion we could follow if there were not so much cover between 
them. Both intrusions have the same compass orientation. 

In both exposures, (here and stop 13) the intrusion is offset by several small faults. Faulting is often asso-
ciated with earthquakes. These faults are probably too small and perhaps too deep underground to cause 
an earthquake. Furthermore, this faulting probably occurred many millions of year ago.

•  Near the end of the bedrock surface notice a big 1½-yard boulder that has been split nearly in half. This  
rounded basalt boulder has clearly survived being rolled downstream in floods. This kind of splitting of 
big boulders is not unusual, but why it split is unclear. It could be caused by expansion in sunlight and 
contraction at night. It could be a weakness caused by the cooling and contraction of lava as we saw in the 
jointing high on Sugarloaf at the entry gate high on Sugarloaf Mountain.

About 180 yards ahead the trail passes through a gap between small trees and an outcrop of China Wall 
Rhyolite.

•  About 60 yards after the narrow passage, almost to Boca Grande wash, look for a large blue-green 
boulder on the left. The color is due to the metamorphic mineral chlorite, which is closely related to green 
epidote. The boulder contains numerous veins of white milky quartz. As a rock is heated, it may undergo 
mineral changes but not completely melt. Quartz melts at a relatively low temperature of about 700° C 
(1300° F),  the quartz becomes mobile and able to squeeze into cracks in heated rocks that have not melt-
ed.

Clearly this boulder has been washed downstream in major floods as evidenced by its round shape. How 
far it’s been transported might be discovered if we knew where a similar rock type exists upstream as 
bedrock.

You will soon come to the mouth of Boca Grande Wash.

Stop 11. Terminus of Boca Grande (translated as big mouth) Wash, an Alluvial Fan 

When a stream enters a larger stream it may form a delta or an alluvial fan. Alluvium is loose sediment 
left or deposited following transport, in this case by Boca Grande flood water. Deltas are generally flat, so 
this is more of an alluvial fan. Figure 28 shows two actively forming alluvial fans in Death Valley, Cali-
fornia, one forming on top of the other.

•  Sediment of a variety of rock types from upper Boca Grande wash have been carried down by flood 
water and deposited here. Look for light colored welded ash abraded into rocks that look like tan golf 
balls. They have rough surfaces like sandpaper. Clearly these crumbly rocks were carried from bedrock 
exposures upstream in Boca Grande Wash. The nearest welded ash deposits like this that could have come 
down Cave Creek itself would probably be from Chalk Canyon, about 3 miles upstream. Such soft rocks 
would probably not have survived transport from that far away.

There are many other rock types in these sediments. Porphyry is an igneous rock in which relatively large 
crystals surrounded by a matrix of much smaller crystals (Figure 29). The largest crystals are minerals 
that formed first within the molten rock during cooling while the surrounding minerals were still a viscous 
melt. The fine grained minerals quickly hardened later as the temperature went down. 

There are white rocks that contain embedded angular fragments. They are volcanic breccia. Breccia is a 
rock made of angular fragments of other rocks embedded in any kind of natural cement; here it is volcanic 
ash. They formed as rock fragments were blown out of the ground in violent volcanic eruptions. 
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Figure 29. Two samples of Boca Grande agate. Agate is quartz with unusual 
patterns, especially layers, deposited in holes in the rock by ground water.

Figure 28. Classic alluvial fans in Death Valley, California. This is a small (gray) 
alluvial fan being deposited along the side of on a much larger alluvial fan. 

Figure 28. Granite (lower right) in which the minerals have equal crystal sizes 
and three porphyries in which one mineral has large crystals, but not the sur-
rounding minerals. The top left sample is porphyry gold ore from the Phoenix 
Mine. Most of Arizona’s big copper mines are excavated into porphyry rock.
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Figure 30. Layered quartzite boulder that shows two kinds of iron oxidation.

Figure 31. Possible animal burrows and root casts from volcanic marl lake bed deposits.



Occasional white and very irregular rocks contain banded agate. Agate is quartz deposited by water circu-
lating through the ground dissolving quartz in one place and very slowly depositing it in layers in open-
ings after the host rock forms. Figure 29 shows two especially attractive agate rocks from Boca Grande. 
Rocks in this alluvial feature tell us what bedrock can be found upstream. There are rock types here that 
that clearly could not have been washed down Cave Creek.

•  Nearby are many large basalt boulders with holes, caused by the escape of gas that is mostly water va-
por, before the lava solidified. This is similar to observing gas bubbles rising when you open a soda bottle. 
As the lava solidifies, the bubbles are preserved in the rock. Some of the holes contain light colored min-
erals such as calcite and quartz that were deposited in the holes sometime after the basalt hardened. These 
mineral filled holes are called amygdules (a MIG duels).

•  High on the slope across Cave Creek you can see the Maricopa Mine. There are two road levels. Care-
fully laid stone work supports parts them. These roads accessed mine excavations indicated by the piles of 
mine spoils spilling down the hill. The depth of the mine adits and shafts is related to the volume of these 
rock taken out and left as mine spoils.

Stops 11 and 12 are on a side trail to observe mineral caliche, a geologic fault, colors of iron oxide and 
fossil lake bed deposits. If you want to save time and leave out these stops, skip ahead to Stop 14. If so, 
begin with the bold text two paragraphs before Stop 14.

Follow the Dragonfly Trail up Boca Grande about 75 yards over loose gravel to the rocky steps.

The thicket of reeds on the right indicate a soil that has more water than elsewhere in the creek bed. Ap-
parently the bedrock and caliche act as a dam. This keeps the sediment behind the blockage moist. In spite 
of the water absorbed and transpired by plants, the sediments are slow to dry out. Furthermore, the plants 
hold the soil even during floods that sweep most other areas down to bedrock.

Stop 12. Faulted Intrusion 

Twenty yards ahead, on the left, is a sloping rock face. Jointing is probably responsible for the flat sur-
face. A dark green intrusion with several minor faults may be the same very similar intrusion that you saw 
at stop 11. My guess is that the intrusion was injected as molten rock not long (relatively speaking) after 
the 1.7 billion year old bedrock formed.

As the path rises above the Boca Grande stream bed, just past the second switchback, look along the right 
(east) side of the path for a smooth, round and layered rock about a foot in diameter. (You may need to 
look carefully. Figure 30 can be used to help you find this particular boulder.) 

•  The layers seem to have slight differences in mineral composition, so the layering is likely left over 
from original sedimentary layers. Each layer had a slightly different mineral composition, then the rock 
was compressed and hardened by deep burial and metamorphism. Because it is so hard and apparently 
resistant to abrasion, this rock is probably mostly quartz. It may have originated as sandy quartz rich sed-
iments that were changed to metamorphic quartzite by conditions of heat and pressure deep underground.

When iron combines with oxygen, the quantity of oxygen available determines the chemical composition 
of the iron oxide.  The colorful rocks around Sedona get their brick-red color from the oxidation of iron-
rich minerals in an oxygen-rich environment. But if it happened in an oxygen-poor environment, such as a 
deep ocean basin or deposits with a high organic content, a green colored iron oxide is the result. 

The brown exterior of the rock is green iron oxide that is now absorbing atmospheric oxygen, mostly 
from rain water, to become a new mineral (probably the limonite family) making a rusty brown coating.
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Figure 33. The Jewel after the 2005 flood looking north toward 
your position. You may be able to spot the big tree on the right.

Figure 32. Looking south into the stream bed in 2021. An arrow shows the small 
palm tree that is visible form the public path.



Continue up the path to a flat terrace above Boca Grande.

Stop 13. Volcanic Lake Bed Clays 

This white to tan rock (when fresh) is marl; a mix of volcanic ash and calcite. It was deposited in fresh 
water lakes during the time of volcanic activity that created the high mesas north of you. The lakebed 
marl is only about 20 million years old. You have crossed and are now above the unconformity was ex-
plained at stop 5. Unfortunately, the exact boundary at this location is covered by sediment. However, the 
exact unconformity line is visible elsewhere in Spur Cross, such as along Cottonwood Creek.

•  I interpret the samples of marl in Figure 31 as fossils of root casts and possible animal burrows. A few 
hundred yards to the west, high above Boca Grande, you can see another white patch of lakebed marl. 
These marls are well exposed in dozens of other places in Spur Cross, such as along the Dragonfly Trail 
on First Mesa.

If you want to continue uphill about 200 yards along the trail, you can see a well preserved geometric Na-
tive American petroglyph near the top of the hill. Few petroglyphs in Spur Cross are so close to a public 
trail. It’s very easy to spot as it blocks the path directly ahead of you as the trail juts around it to the right.

Walk back down to Cave Creek. At the mouth of Boca Grande, turn left (east) upstream about 20 yards.

•  There is a small palm tree about 10 yards south of the trail (Figure 32). You can see it if you look 
straight ahead as the trail becomes clay. The only palm tree native to Arizona are in Palm Canyon near the 
Colorado River and due south of the town of Quartzsite. All the palm trees around Phoenix are the result 
of human importation. Palm trees in The Jewel started from seeds washed in by floods from trees some-
where upstream. There is a larger palm tree that is easier to see at Stop 16.

About 40 yards ahead, the trail has a small downward slope to the right.

 Stop 14. Leached & Rusted Mineral Stains 

Notice the colorful bedrock in the trail and exposed up the slope to the left. Groundwater has led to the 
oxidation (rusting) of iron-rich minerals in the bedrock. Why here? Perhaps the bedrock here contained 
more iron rich minerals and it was more fractured, allowing oxygen-rich groundwater to invade it.

Many Arizona gold, silver and copper deposits are known as hydrothermal deposits. Surface water flows 
deep into the rock where it is heated. Water is sometimes called the “universal solvent.” This deep circu-
lating water can pick up dispersed minerals, then deposit and concentrate them in other places. Rusting of 
mineral concentrations like you see here can be an indicator of deep circulating groundwater.

At the bottom of the little slope on the right is an even more colorful oxidized boulder about a foot in di-
ameter, if it hasn’t yet been washed downstream in a flood.

• About 10 yards ahead, look to your right to see a large pile of brush from recent floods. In The Jewel, 
Cave Creek often has parallel channels. The main channel of the creek changes in big floods. The big pile 
of branches on the right that was left from floods. You will see many more flood deposited tangles as you 
continue. Several big cottonwood trees have been large enough, so far, to survive major floods. The 
smaller plants can be swept away (Figure 33).
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Continue about 50 yards to a metal sign marking where you leave Spur Cross property and re-enter 
Desert Foothills Land Trust property.

•  Another, and larger, palm tree is only 3 yards away in the thicket to your right.

• At the sign, unweathered China Wall Rhyolite is very well exposed showing its tan color, sugary texture 
and angular jointing (cracking, such as you saw at the “Greek Amphitheater” in figure 34).

Stop 15. Prospect Adit and Flood Debris 

Just ahead is a small adit (mine entrance) that extends about 5 yards into the cliff.  This kind of explorato-
ry excavation is called a prospect. It appears that the intention was to tunnel into the rhyolite in search of 
productive gold ore. If significant gold had actually been found, the adit would have been opened further. 
The adit was fenced off in 2020 after the accident you learned about at stop 6.

•  The largest recent flash foods through here can only be described as catastrophic. Places familiar to me 
were unrecognizable (and unreachable) immediately after some floods, especially after the flood of 2005 
that left many branches charred by the recent Cave Creek Complex fire.

In some places, rocks, trees and brush were scoured away. In other places, sticks and other flood debris 
were packed together so densely they had to be laboriously sliced through to clear the trail (Figure 34). 
The work crews must have taken hours cutting through the next 50 yards.

15 yards ahead, between the rocks you will see on the right the creek bed, and, possibly water in the 
creek. The trail then passes up through narrow V-shaped outcrop. Step carefully as you climb through it. 
This is a good place to use walking sticks to keep your balance.

Jewel of the Creek Geology Tour; © Thomas McGuire	                      Page  of 	 May, 202134 39
Figure 34. Passage cut though flood debris four years after the 2017 flood.



•  Just past the rocky “V,” is a tree trunk flattened by floods. The roots held the tree in place and the tree 
continued to survive as several thick branches later grew upward like new tree trunks.

You will soon come to the second awkward place in the trail where primitive stone steps allow you to step 
up and step over a fallen log. To keep your balance, you could use a walking stock or perhaps a compan-
ion can aid you stepping over the log.

•  For the next 40 yards the trail leads through a thicket of small trees. The term bosque (BAS kay) is a 
Spanish word for forest. It is used to describe thickets of trees in riparian areas. When the stamp mills 
were in operation, scores of men fanned out to cut whatever trees they could find to fuel steam engines at 
the mines. The steam engines powered ore crushing stamp mills, like the reconstructed stamp mill at the 
Cave Creek Museum. Fortunately, the wood cutters sometimes spared the trees in riparian areas. In Figure 
21, behind Francis Shaw, you can see how barren the upland desert became by 1905. By the 2000s, vege-
tation has grown back, although the very oldest trees are still rare outside the protected riparian areas.

•  After the flood in 2005, bundles of sticks like giant bird nests could be seen in trees as high as 10 feet 
above the ground. With time, most of the sticks have fallen down.

•  The path emerges up from the bosque into a relative clearing. Here, the path skirts the edge of the clay 
covered flood plain. Notice how the clay soil suddenly ends at the base of the hillside. Above the level of 
flood deposits, the natural desert soils are very rocky. These giant saguaro cacti prefer the well drained 
rocky soil above the flood deposits. 

I have measured a saguaro 50 feet tall along the Metate Trail a mile or so north of here. In the late 1900s 
the record height of a saguaro was reported by a Cave Creek resident to be 78 feet. It was located  in the 
Cave Creek Regional Park. It fell over in the mid-1980s. When I visited the fallen cactus 15 years later, it 
seemed to me that it had “lost” about 15 feet, so to speak. Welcome to Cave Creek.

Stop 16. Flood Plain Clay and Boulders 

After you pass the Harry Dalton Trail intersection, stop at a large basalt boulder on the right. On its sur-
face is a geometric pattern of shallow cracks. They were probably created as the strong heat of the sun 
was followed by cool night temperatures. The interior of the boulder was still warm as the cooling surface 
shrank slightly. This caused stress on the outer layer resulting in the shallow geometric cracks.

On the other side of the path is a smaller red tinted boulder. Notice how the surface is peeling/popping 
off. This kind of weathering is called exfoliation. It’s common in granite, like this boulder that must have 
been carried down by floods from where this kind of intrusive igneous rock is common. Surface layers 
may be expanding of contracting, resulting in this “onion peel” weathering. Exfoliation is responsible for 
the beautiful rounded domes in Yosemite National Park, such as Half Dome.

The trail now descends over stone steps and crosses Cave Creek. This returns you to the rocky “Greek 
Amphitheater” outcrop at Stop 5. From there, you can follow the trail back up to the trailhead and park-
ing area where you started.

Another, shorter loop trail, in The Jewel of the Creek, the Harry Dalton Trail, starts about 100 yards be-
yond the “amphitheater” outcrop and re-crossed the creek. With that trail you can circle roughly ¼ mile 
back to the “Amphitheater”outcrop.
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Thank you for your interest in The Jewel of the Creek and the Spur Cross Ranch Conservation Area. They 
exist because of the far-sighted and continuing generosity of the citizens of the Desert Foothills.

Epilogue: Additional Information and Resources 

While this ends the walking tour, other information relevant to your tour will be found on the pages that 
follow: (1) Just using the observations you have made today, construct a remarkably complete geologic 
history of The Jewel of the Creek. (2) Finding a modern geological environment where this complex ge-
ology might in the process of creation today.  (3) A free PDF file, and basic books, including the basics of 
geology. (4) Guided hikes in the Spur Cross Ranch Conservation Area.

1. Assembling  a Geologic History of The Jewel of The Creek Based on Observa-
tions You Have Made on This Tour 

In this part of the tour guide, I will emphasize observations you have personally observed on this walk. If 
we can support conclusions from this geologic tour, it will be in regular type. If it’s in italics, it’s informa-
tion “above our pay grade.” That is, I believe information in italics is well documented and/or scientifical-
ly determined, but it’s not something we could have concluded from what you have seen yourself. 

A geologic history can be constructed from the general application of the six principles that follow:

A. Uniformitarianism - The events of the geologic past are similar to those we can observe today.
B. Original Horizontality - Sedimentary rocks are generally deposited in horizontal layers.
C. Superposition - The oldest layers are on the bottom, unless we see evidence of overturning. 
D. Internal Features - A host rock must be older than the folds, faults, intrusions, inclusions,

and other events that change them.
E. Regional Correlations - Physical similarities and relative positions can be used to determine 

the age of local rocks by matching them with more distant rocks of known age. 
F.  Use of Laboratory Procedures - In a geological laboratory we might have access to 

specialized microscopes, mineral identification supplies, radiometric age devices, etc. 

In The Jewel of the Creek you have seen evidence of the following geological events…

Early Proterozoic - Roughly 2 billion years ago. 
(The age is in italics because we don’t have a way to determine it ourselves.)

1. Deposition of sediments, mostly in an ocean bottom, along with under water basaltic lava eruptions. 
2. Injection of the molten China Wall Rhyolite to become sills between layers of sediment.
3. Injection of dark (diabase) magma into cracks in the rock, causing contact metamorphism.
4. Metamorphism of all the rocks above by heat and pressure as a result of deep burial.

Early Cenozoic - Likely between 65 and 15 million years ago.

(Elsewhere in Spur Cross are early deposit of sedimentary conglomerate/fanglomerate. They are deposit-
ed at the base of steep slopes on land as alluvial fans. They fit here timewise, but we haven’t seen this in 
The Jewel of the Creek. Therefore I leave them out of this particular geologic history.)

5.  Tilting of the whole regional package, perhaps caused by a collision of Earth’s tectonic plates.
6.  Violent volcanic eruptions and fluid lava flows, probably over a period of many millions of years.
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Quaternary - The last 2 million years and ongoing.

7.  Weathering caused by exposure to Earth’s atmosphere and weather related events.
8.  Collapse of steep slopes, such as we observed on Elephant Mountain.
9.  Transport of sediments (from fine clay to large boulders) by the ancestral Cave Creek and today’s 

      Cave Creek with deposition in flood plains.
10.  Human shaping of the land including mining, home and business building, road construction, etc.

You will notice that your own observations and reasoning today can give you enough evidence to support 
a remarkably complete geologic history. Clearly, you’re already a better geologist than you ever realized!

2. Where Could These Rocks and Features Be Created Today? 

A pioneer of modern geology, James Hutton, wrote in the late 1700s that, “ The present is the key to the 
past.” That is, we don’t live in a special time of Earth’s natural geologic evolution. The geologic features 
around us are generally the result of Earth processes still going on today. When Hutton was alive, many 
naturalists believed that the geologic record showed a planet that was much more geologically active than 
we see today. Some used the Bible to justify their opinions, such as that Earth is only 6000 years old, and 
that divine creation produced the planet as we see it now, but Hutton’s model subsequently prevailed. 

Still it’s difficult to account for, in one location, the complex geology (an unusual variety of rock types 
and structures) we see in the old Proterozoic bedrock in the Jewel of the Creek. The most likely location 
of this kind of complex rock record is in a “crumpled zone” where two tectonic plates collide and one of 
them is drawn into Earth’s interior. Today, the Pacific Plate diving beneath the Asian plates is one of the 
few places that logically fit into a model of the origin of the oldest rocks in the Jewel of the Creek.

Figure 35 is my attempt to show where, within this kind of subduction system, you might get the features 
revealed in the ancient 1½ billion-year old rocks in The Jewel. In addition to the events above, from stud-
ies of a billion years of motions of Earth’s tectonic plates, it is likely that what we now know as North 
America was actually south of the equator.

The younger sedimentary and volcanic rocks above the unconformity are much easier to account for. The 
region of explosive volcanoes around Yellowstone National Park is a good model for the environment in 
which our younger rocks formed and which you probably saw at the lakebed deposits (Stop 13) formed.

So that’s the what (the geologic features we observe in The Jewel of the Creek) and the how (our interpre-
tation of their origin) that I referred to in the first paragraph at Stop 1. Fortunately for me, the detective 
work never ends.

3. A free PDF file, and Books Explaining Basic Processes of Geology. 

Students taking New York State’s high school Regents Earth Science do relatively little memorization 
because they have 16 pages of very useful information in The Earth Science Reference Tables. A number 
of those tables can help you understand the information in this geology/hydrology tour. You can download 
a free PDF file from the New York State Education Department; URL below. (I was a contributor to these 
tables.) Pages 1, 5, 6, 7, 8, 9, 10 and 16 have the most useful information related to this tour.

http://www.p12.nysed.gov/assessment/reftable/earthscience-rt/esrt2011-engrp2.pdf
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Figure 35. The great variety of rock types and complex structures leads to the interpretation that these rocks formed in 
a plate tectonic subduction zone where one plate is diving into Earth’s interior, such as the island arc off Japan.



My Amsco/Perfection Learning New York high school textbook and New York review book contain these 
tables as well as information about how to use them. (URL below) The review book is actually better than 
many textbooks, but we still classify it as a review book. Note that the “Essentials” and “Work-a-Text” 
books are not suggested.

https://www.perfectionlearning.com/subject/science.html
  

4. Guided Hikes in the Spur Cross Ranch Conservation Area 

The Spur Cross Ranger (presently Kevin Smith) leads a variety of hikes to off-trail locations. Guided hike 
themes include Native American habitation sites, Native American petroglyphs, the Anglo history of the 
dude ranch, dynamics of desert washes, spring wild flowers, long hikes up to the fortress on Elephant 
Butte and a variety of other subjects. Special group tour can also be arranged upon request. He can be 
reached through the Maricopa County Parks web site.

The Desert Foothills Land Trust leads visitors to the cave, for which Cave Creek was named, several 
times a year. The cave is located on posted, private land and access is limited to these few Land Trust 
groups. The Desert Foothills Land Trust maintains a sign-up list.

Suggestions and/or corrections for this document are welcome by the author:  cavecreektom@gmail.com
Input may also be given via the Spur Cross Ranch Conservation Area ranger: (602) 506-2930
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