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APPROXIMATE ITINERARY

8:00 am. Friday, November 16--Depart from in front of LPL

Drive West on Speedway to I-10
I-10 South to I-19
continue South to Ajo way exit, proceed West on Rte. 86.

10:00 Arrive Why, Rest and gas stop, proceed South on Rte 85.

11:00 Arrive Mexican Border, stop, then proceed West on Mexican Rte. 2.

12:00 Exit Rte 2 at km 71, drive up Cerro de Lava to microwave tower for lunch and
overlook of region

1:00 Descend Cerro de Lava. Make a right on dirt road at base of tower to Rancho
Grijalva. Drive South on farm road to McDougal Crater

2:00 Walk around rim of McDougal crater, descend onto lava bench, study geology
(Possible excursion to Molino and Sykes craters if time/road conditions permit)

5:00 Depart McDougal crater, return to Rte 2, drive East to main entrance at km 51, drive
South on road to Tecolote campsite.

8:00 AM Saturday. November 17--Break Camp

9:00 AM Arrive Cerro Colorado, park, and begin hike across crater floor
12:00 Depart for Tecolote aa lava flow.

12:30 Stop at Tecolote flow, lunch

2:00 Depart for Elegante crater, study rim and hike to exposed dike

6:00 camp at Red Cone campsite.

8:00 AM Sunday, November 18--Break Camp

Proceed South to Mexican Rte. 8, stop at visitor center to register, continue South
Arrive South end of Sierra Blanca at km 72, proceed North on dirt track to dune
fields.

Hike into dunes.

Return to vans, lunch

Drive to lava levees, Ives pahoehoe flow, observe desert pavements

Depart for Tucson

Arrive Tucson, stop at LPL, unload vehicles, go home.
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REGULATIONS

Welcome to El Pinacate! You are in a biosphere reserve managed by the Mexican Federal
Government (SEMARNAT, the Ministry of Ecology and Natural Resources) in collaboration with the
government of the State of Sonora (IMADES).

The reserve's park rangers and other staff members are empowered to enforce the observance of
these regulations and to protect the area. They have a radio and telephone link with the Federal Police, the
Mexican Army, PROFEPA (the Environmental Protection Attorney General's Office) and the Attorney
General's Office to prosecute immediately any violation of the law.

Help us preserve this area and avoid legal action be taken against you. Penalties can go from a verbal
warning to incarceration.

GENERAL REGULATIONS:

< All visitors shall fill out registration form F-01 at the Visitor's Center or, if not possible in the field and
hand it to any staff member.

“ The reserve is open to all cilizens; nevertheless, any visitor that might seem to be a potential danger for
the reserve's or other visitor's integrity or even to himself will not be allowed to enter, such as people
under the influence of intoxicating beverages or drugs.

“ Weapons are strictly prohibited.

% Collection, gathering, or extraction of plants, animals, organic remains, seeds, wood, sand, rocks,
minerals, archaeological remains or any other type of the area's natural or cultural resources is totally
prohibited .

< The use of plants or animals for feeding, healing or ritual purposes is not allowed but in some

exceptional cases and only with the reserve's authorizes personnel's written approval.

It is strictly forbidden to let free domestic or exotic wild animals or to plant native or exotic plants.

A special permit issued by the SEMARNAT and a payment receipt are required for commercial filming.

Campfires are not allowed; portable gas, alcohol or other fuel stoves are permitted only in designated

campgrounds or in backcountry when there is no risk of starting a fire and when not done in commonly

used parking areas or roads .

“*  We strongly recommend that you DO NOT bring in your pets. A pet shall be let in provided it remains in
your vehicle or if you keep it under control on a leash when you walk it out. In any case a permit might
be denied by the staff in duty when it be considered that your pet poses a risk for the area or for other
visitors.

< Very big or heavy vehicles shall not be allowed to enter, such as RV's or many-wheeled vehicles. ATV's
(all terrain vehicles) or ORV's (off-road vehicles) and sand boogies are strictly forbidden.

 Vehicles transporting toxic, flammable, or hazardous materials shall not be allowed to enter ; not even
when they are in transit to other destinations.

“ You shall respect and observe indications of the signaling system that you will find within the reserve,
such as: NOT trespassing closed roads, NOT off-driving from authorized roads, NOT speeding (25
miles maximum speed), etc.

< Climbing down craters is not allowed.

% Loud volume audio equipment is not permitted, that is, if the sound is audible at 250 yards.
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All alcoholic beverages are strictly forbidden but those of low alcohol content such as beer and only in
small amounts. The staff in duty will check up each particular case. Likewise, introduction of any
substance that might be used as intoxicant or narcotic is illegal.

Any activity that maybe a possible source of air, water, or soil poliution is forbidden, such as fiuid or
solid waste disposal, burning or combustion of any kind of materials, etc.

The trash that you bring or generate during your stay shall be picked up and taken away from the
Reserve. Do not bury it even if it is organic garbage.

If you defecate outdoors you shall bury your feces in a cat hole of some 8-10 inches deep; DO NOT
bury toilet paper or sanitary pads in it, but put them into a plastic bag and take the bag away with you.

CAMPGROUND REGULATIONS

If you want to camp in the Reserve it is mandatory that you apply in writing for a permit (form F-01).
Hand in your application form to personnel in duty at the Visitor's Center.
Camping shall be allowed only within predetermined sites intended for that purpose and designated by
the Reserve's personnel. People allocation in campgrounds will be done based on sites carrying
capacity.
Authorized campsites are as follows :
¢ Red Cone:
Capacity for 20 persons and/or 5 vehicles. Located at 16.2 miles northeast of the Visitor's
Cenler. Access through a rocky and bad shaped dirl road. We recommend that you take a high
vehicle. Four wheel drive is not necessary. This sile doesn't have any kind of services or facilities
but a few picnic tables and benches. It is the closest spot {o the Santa Clara volcano (Pinacate)
by road.
e ElTecolote:
Capacity for 40 persons and/or 10 vehicles. Located at 20.6 miles north of the Visitor's Center
through a moderately well-shaped dirt road, somehow sandy in parts (sand and volcanic ash). it is
okay for regular vehicles * transit. It doesn't have any services or facilities but a few picnic tables
and benches. It is the nearest campground to the El Eleganie crater (approximately 5 miles
Northeast ofit). ‘
e Backcountry camping:
All sites have a maximum capacity for 3 persons and no (0) vehicles. Are located anywhere
within the public area (see map) at one third of a mile away from roads, water reservoirs, craters,
lava fiows, lapilli areas, or archaeological sites. Access only on foot.
We do not make camping reservations. You must register for a permit available on a first-come, first-
served basis at the Visilor's Center information desk.
If a specific campground has some vacancies il will still receive individuals or other group members that
will share the place with you until the site is full to its capacily. We do not have exclusive sites.
Pets are not allowed at either of the iwo established campgrounds.
Campfires are not permitted.
You are allowed to cook or heat your meals on poriable grills or stoves within campgrounds or other
campsites provided that no risk of catching fire is present, and when not done in commonly visited
parking areas or roads.
Do not use rocks to anchor tents or canvas on the ground.
Audio equipment is not allowed unless you listen to it through a headset or at low volume and provided
other people's agreement. The same applies t0 musical instruments such as guitars.
It is strictly forbidden to slide downhill for recreational purposes on volcanic-ash-covered hills, as well as
to do any other destruclive activity that may cause a negative impact on the soil, vegetation, fauna or
archaeological remains.
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Basin and Range Exfeusbn  L§—20 My, BP
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Basin and Range fqulting created mountain blocks (color) separated
by downfaulted basins. Structure within the blocks is simplified here.

Asdebris frorp moun{ain bloqks washed into basins, mountain fronts
receded, leaving sloping pediments. The transition between eroded

pediment and deposited val 1is
layer of gravel. ley fillis commonly obscured by a surface

Crustal extension in the Basin and Range
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FiG. 2. Cross-sections of extending crust. Brittle upper-crust blocks rotate and separate. Middle-crust lenses
slide apart along ductile shear zones; composite upper surface of lenses forms detachment faults that
increase in total area with time. Lower crust flattens pervasively. Structural styles are superimposed as
components rise to the surface with continuing attenuation. Attenuating crust is partly rebuilt by
magmatism, and possibly also by phase change. so crust is thinned by a factor less than extension ratio.
Ductility zones after Sibson (1983).



Fig. 1 Distribution of radiometric age determinations in southwestern United States and adjacent northwestern Mexico. Published dates
from refs 14, 18-20, 44, 45. S. B. Keith and S. J. Reynolds compiled dates, lists and maps which are available from P. Damon, University
of Arizona. Unpublished ages taken from refs 23, 44, and P. Damon, R. Nielson and W. Rehrig personal communication. T, Tucson,;
S, Santa Rita: SAF, San Andreas Fault; CA, California; AZ, Arizona; NM, New Mexico; BC, Baja California; GC, Gulf of California;

SN, Sonora; CH, Chihuahua; TX, Texas.
A" [ T ]
\ J
\ I
I
I
I
NM I
|
|
|
|
!
|
|
r--"—-.___. —— ’
< ~——
\\
N TX
~
N
\
1 CH \
] 1
~ \
1 \
r l \\
1607, S 5
e ® /
° ° - \/
R . \ [ Y& -k
- . e /
Jump? 5 Lrowa C.—.m7 & Reywuld;
l\‘%’- Na-‘-ul‘f@ ?;?_E'J%l‘;—‘
120 " T
° ‘\\ (. [‘7';‘?‘)
KOS
r ‘\ ';.. ‘\\\
N e, o o
e " 5‘\_‘%
(-9 \'\‘ e ° “‘h“'--.,‘
- 80} e .
> N i T .
2 e Y e Tt e _
T L% . TR
® 5 “n,n. * Yy ..5 . e
L .h""-..___“‘ . ;'.i‘.}. " .ou N ° ° -"'-__‘H
-‘h\“’--:,_:! . .; : = b ‘..‘\
Rk e
40- t"".‘l [ ¢ g \\.
. . I . L,
i .___________.__--'—--.-.. ------ . P . . o ® ". td
----------- e ® o 0 - 0n® o s ° ° L] ‘,’.
T ~ o e o %, ®e *:‘- -, bl‘“" - ta ® '_.:____,--"
S g s o s | - :._-_ ___________ PP
: B e SR L. N RIS I
: 0 - ; , 1
l 200 400 I 600 800 1,000 kmr
Gulf of California ‘Tucson *Santa Rita
(closed) . : ‘



-
Q -~
i3
3
©8
g &
‘DO
g
g
P
g
g
.ﬂh
]
4.8
L K
Cms
e 8
df
d
9°p
3
vmm
[ ]
%48
Preg
—p
<
43
-
S 3
-
TR
ef
- g
a g
0 o

tains

-1.11 Diagrammatic sketch showin

t truncates the rock of the moun

S

Location map of the Puiacates and

Desert. Modified afier Mesriam (1969).

Figure 1.

Sonora

GULF OF CALIFORNIA

Flsin.

f"
r“
r
r"
)
u
r“



/A
(\V]

3

TO
.

3

km 59

‘ RANCHO Los
[W CRIJALVA VIDRIOS
C . MAc DOUG-ALS £ Kino
«KIN -
{M & e O SONOYTA
Mouina (4
r . (TQEBOL) 'e s,"f5
C.c #;k c & ‘:b"(cruxe Tank VY @C-CCLOR&DO
. LES

{m ARAVA ) / A

mw Q L

: o /\/

A P Q
rgd .

> € e mPERRTOR

< C +ELEUANTE
easTicee O
r EL HALCON 6/ Cg:erte De‘ WTw, /
{m ~ ?‘ ¢ -q 1;{:"13;; X C:i.’ca vEADE :.
€ .LUNA © Triwa3a S ,°\<U'T- Emeuin \ )
8 CHIVOS /CE’Q%O\
f”. U PINACATE
y :
'\\v. ot DOS /42 . To
ac\ ey APoSTALEs? \ _ SONGYT A
, < Y
f EL SOMBRERD ~ % \a
4 [y
F \5;4’0 APOSTALES "\
d FALSES ~
1’4/¢\A 5 E3DO

)m 3 T Y. PIAIATE
| 40
r e
{ &y / \\

tlm
| WACATE KEY
————  TourisT Roadbs

TP~ PRIMATIVE 2wD

- P4—  PRIMATIVE QWD
FIISIIS A FOOT TRA”— '
Wiy 2SCARPMENT !
B -.. RIWER BED ‘
R CAMPING & PENC y "
TOILET ~ |0 MILES

B or CoNES | PERKS
(3% (anao)
w 8\ hew o .




N
Pyramid { ®
Cone

St

: : S ) o
e ey

Zaaas Il
.

-~

@ o
0_ E& ﬁ m Sy

o)

Cnen, g

ing Cratgr o -Qéte

o _Fa, . h Lok
e a® Celaya}(d .@ >

\ S
N7 O
B ““ l --\' . Y £y
o AT il —
Los Vidrios @c'?, 7 _._'-,"\ A,
e %:‘ d W

/ . :,:
N ANE

N
% 4|

fL-

Legend

4 Wheel Drive Dirt Road i
2 Wheel Drive Dirt Road |
|
i
|




i
[
I
[

-———
P —— = =~

.
-
, .

s

-
-

. i < Mopped by RH. Johns
A3 - .
2= as'si, 2/'s2
"
EXPLANATION '3
Strike ond dip of beds
Ployo sediments E Tolus P
- b
[[md ] Mudtiow debris Tuff breccio

Rim of inner cliff
Alluvium ond dune sond

Bosaolt, in port scorioceous; A —
includes some breccio Mon rim of croter

FIGURE 35, Geologic map of MacDougal Crater.

PP



0 200 S00 1000 1500 2000
L i 1

=~ Scole in feet

ol /}
14°
N
- (3
10 -y « 5)
APN of /=
\.*. z

high chiff, "~ \‘ >
mainly in 1tp

IR LA

R I
n..;.""< - . ..."cq‘..'
LA
=}
rd
3
NN ]

Ployo sediments
Alluviem
Tolus

Landsiide mass

s v
Zara—f N
Mapped by RH.Jehns , 3/'5) i
u'b/k °
EXPLANAT, ON
POST—VQECANIQ §EQUENC§ YOUNGER VOLCANIC SEQUENCE OLDER VOLCANIC SEQUENCE

Lower tuff breccia

Upper tuff breccio Gray “cinders”

Vesicular basalt

26
- Gravelly tuff breccig —
Strike and dip of beds

{ . ) B s U
Lowest tuff breccio Rim of clitf or crest of steep slope

FIGURE 39.

Geologic map of Cerro Colorado.

181




GEOLOGY OF CRATER ELEGANTE, SONORA, MEXICO 1719
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Figurc 2. Geologic map of Craier Elegante, Sonora, Mexico. Geologic contacts dashed where approximately located, dotted where inferred. Rim of

" crater shown with hachures toward vent. Map symbols in general order of increasing age of unit (relative ages of volcanic units shown preciscly in

explanation of Fig. 3): al, alluvium, p, plava sedimenis: 1, talus: dr, lacustrine deliaic topset deposits; df, Lacustrine deltaic forevet depusits; i, tff brecaia;

e, younger gray cinders; rdc, ribbon dike and associated sill and cinders; dp, Devil's Pitchfork: d, compusite dike; ub, upper basalts; w, Wedge intrusion;

‘hmwn flow; bdf, dikes and flow within and upon brown cinders; be, brown cinders; gi, gray intrusions; g, gray cinders; Ib, lower basalts; re, cinders of
¢ south of crater.



