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ABSTRACT

This paper is a photographic summary of a scientific and touristic expedition carried out
in May-June 2016 in Arizona State, U.S to knownhéural beauties of the different ecosystems
in the region, the U.S. National Park Service, and the structure of some National Parks, National
Forests, and Wilderness Areas. The photos show some parks and wilderness areas structures,
important geologicaldrmations, and some of the plants, birds, mammals, and lizards species
registered.
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INTRODUCTION

The Arizona State, located in the Southern region obthieed StatesKigure 1), has a
great wealth of landscapes full of natural beauty, with its extraordinary variety of rivers,
canyons, deserts, and mountains.

The main objective of this scientific and touristic expedition, realized in-Jliag 2016
was toknow the natural beauties of the different ecosystems existing in the State of Arizona,
as well as to know the National Park Service and the struztgmmeNational Parks, National
Forests and Wilderness Aredsidure 2), identifying and photographing the natural riches
accessible to my lens and the main plant and animal species that | was lucky to see.
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Figure 1. Localization of the Arizona State, US. Source: Google Earth.
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Figure 2. Localization of the National Parks, National Forests, and Wilderness Areas of the

Arizona State, US. Source: Rocky Mountain Maps & Guidebooks
(https://rockymountainmaps.com)

The state park system in Arizona includes both, state parks and state historic parks and
other designations such as natural areas and recreation areas. The SonoraD&eseot de

Sonord (Photo 1) is the hottest desert in both, Mexico and United States. It contains a wide
variety of endemic plants and animals, like the saguaannegiea gigantéa(Photo 2. The

saguaro is a trelike cactus species. The saguaro blossom is the state wildflower of Arizona
In 1994, Saguaro National Park, near Tucsoizoha, was created to help protect this species
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and its habitat. This cactus has a long lifespan, often exceeding 150 years. It is a keystone
species and provides food and habitat to many species. Saguaros have been a source of food
and shelter for humans for thousands of years. Their swedéesbedfruits are turned into
syrup by native peoples, such as the Tohono
materials in the wocegoor deserts. The saguaro cactus is a common image in Mexican culture
and American Southwest films-f.

Sedona is a beautiful city that lies within the Coconino National Forest, and it is best
known for its surreal landscapeHhotos 35). It is located in the interior chaparral, seteisert
grassland, Great Basin conifer woodland biomes of northern Arizona, filled with dreamlike
rock formations, cliffs, and canyons [5]. Most of the mountains in Sedona are large clusters of
red sandstonezach formation has distinct characteristics which provide unique names like
Courthouse ButteRhoto 6), Bell Rock Photo 7), and Cathedral Rock. Located in the
picturesque Sedona area, Red Rock State Park is filled with glowing red rock formations. Home
to the famous Cathedral Rocks, this 288e (thereabout 115 hectares) nature preserve offers
panor ami c vi e vesfamous foatbrs.nads ot h

Before the red rock was turned into rock, it was all soft mud and sand. OvenalB@9-
year period changes in nature helped transform the sand and mud into something incredibly
beautiful. Sea levels rose and fell during this time and with each riselantid was added.

During the sea level rise, the mud would be washed in, and then when it receded the wind
brought in layers of sand. After years of this happening over and over again, the sediment was
transformed into hard roclPtioto 8. The red rockef Sedona are formed by a unique layer of

rock known as the Schnebly Hill Formation. This geological formation is a dark red sandstone,
800 to 1000 feet thick (between 240 to 300 meters), that is the major component of the "Red
Rocks" of Sedona [6, 7].

The Munds Wagon Trail is located on the outskirts of Sedona and offers extraordinary
closeup and distant views of Sedona. This historic trail follows one of the first and most
popular cattle trails out of the Sedona afaotos 9 & 10.

Sedona interior chaparral has many shrubs and small tree speQiesrofis turbinella
Rhus ovataand a large population @fuercus palmeriThe Great Basin woodland has many
small to medium trees oPinus monophylla Juniperus arizonicaJuniperus deppeana
Juniperus osteospermauniperusmonospermaand a large population @upressus glabra
[8-11]. Prickly Pear Cactus’bioto 11) represents about a dozen species oOthentiagenus
(Family Cactaceae) in the North American deserts. All have flat, fleshy pads that look like large
leaves. The pads are modified branches or stems that serve several functions such as water
storage, photosynthesis, and flower production [12, 13].

The Coconino National Forest is one of the most diverse National Forests in the United
States, located in northern Arizona in the vicinity of Flagstaff, with landscapes ranging from
the famous red rocks of Sedona to Ponderosa pine forests, from southwlestst to alpine
tundra Photos 1219). The Coconino covers 1,821,495 acres (thereabout 737,000 hectares)
and it is one of the oldest National Forest in the country having been created by a proclamation
signed on July 2, 1908, by President Theodore R@tiselhis act consolidated all the San
Francisco Mountains National Forest, parts of the Black Mesa and Tonto National Forest, all
the Grand Canyon National Forest south and east of the Colorado River, into the Coconino
National Forest.

The Coconino National Forest is home to over 500 vertebrate species, including at least
300 species of birds, almost 100 species of mammals, a wide variety of herpetofauna
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(amphibians and reptiles), 16 native fish species, as well as many invertebrates. Having some
understanding of the different ani mih7l. s6 spec

There are about 60 lizards in Arizona. The beautffallisaurus draconoidegZebra
tailed lizards) is one such species of lizapthd@to 20. The Zebraailed lizard Callisaurus
draconoide¥is a diurnal territorial lizard from arid areas of North America. Their habitats are
sandy areas, and open gravel flats with few plants where they can escape predators by digging
into the sand and then dating quickly away when necessary [18]. Theiindietles
carnivorous, eating arthropods in general, like insents spiders, some plant material, and
occasionally other lizards. A good feature for its identification is the underside of its tail has a
series of black bands on a white background; individuals raise the tail to expose the underside
as a social signal and deter pursuit by predators [24].

Arizona is a birdwatcher s paradise. The
lowland desert up to pine forests, and these diverse ecosystems support a surprising array of
birdlife. Common desert birds include greater roadrunners, Gila Woodpeakerd, Ga mb e | 6 s
Quail (Photo 21). Northern goshawks, yelleeyed juncos, and Mexican jays can be found in
the higher elevations. There are 561 species of bird recorded in Arizona Stag.[32me of
the highlight birds in Arizona includBarn Swallow(Photo 22), White-crowned Sparrow
(Photo 23, Spotted TowheéPhoto 24, Western Scrulay (Photo 25, Stel (Pmiobs Jay
26), Broadwinged Hawk(Photo 27, California CondofPhoto 2§, Common RavenRhoto
29), Tropical Kingbird (Photo 30, CIiff Swallows (Photo 31, Northern Rougfwinged
Swallow (Photo 32, House Wren(Photo 33), American Robin Rhoto 34, House Finch
(Photo 35, andSavannah Sparrow®hoto 39.

The California Condor{Gymnogyps californianygPhoto 2§ had a large range down
the West coast of North America. However, by 1937 the range had contracted to California
only. To ensure the survival of the species, in 1987 all the 27 remaining wild birds were placed
in a captive breeding program. Reintroduction began in 1991 anddhastihes wild population
increasing to about 500 birds. In 2003 the first chick successfully fledged from a nest cave in
the wild since the reintroduction [33, 34].

The California Condoris now found in remote and irregularly wooded hills and epen
country scrubland with rocky terrain. Breeding sites are rocky outcrops, the cavities of large
trees, or cracks in the cliffs. They mainly scavenge on the carcasses of large mammals but are
alsoknown to feed on dead rodents and rabbits. They roost on tree branches and along cliff
ledges, often communally, although they do not nest communally and will defend their nesting
area aggressively. The females lay a single egg esexrgnd year. This species has held
mythological and cultural significance to Native American tribes, and interestingly the
perception of it differs from tribe to tribe [35].

The WesternScrubjay (Aphelocoma californica(Photo 25 is a species of scrub jay
native to western North America. It like many other corvids, exploit ephemeral surpluses by
storing food in scattered caches within their territories. They rely on highly accurate and
complex memories to recover the hidden cachaten after long periods. Research has
suggested that western scrub jays, along with several other corvids, are among the most
intelligent of animals. In the process of collecting and storingftlud, they have shown an
ability to plan in choosing cache sites to provide adequate food volume and variety for the
future. Western scrufays are also able to rely on their accurate observational spatial memories
to steal food from caches made by congjmsd36-38].



The Institute of Biopaleogeographgmed unde€harles R. Darwin & (2022) 156

The House WrenT{oglodytes aedgn(Photo 33) is a very small songbird of the wren
family, Troglodytidae. It occurs from Canada to southernmost South America and is thus the
most widely distributed native bird in the Americas. It occurs in most suburban areas in its
range, and it is the single mostnmmon wren. Its taxonomy is highly complex, and some
subspecies groups are often considered separate species. The name troglodytes means "hole
dwel l er 0o and is a refer enc evicesovhen huntiahg issectse nd e r
or to seek shelter [39, 40].

The House FinchHaemorhous mexicanuéhoto 39 is a bird native to western North
America and habeen introduced to the eastern half of the continent and Hawaii. There are
estimated to be anywhere from 267 million to 1.7 billion individuals across North America.
Their finches forage on the ground or in vegetation normally. They primarily eat geseds, s
and berries, being voracious consumers of weed seeds such as nettle and dandelion; included
are incidental small insects such as aphids. They are frequent visitors to bird feeders throughout
the year, particularly if stocked with sunflower or nyjeed, and will congregate at hanging
nyjer sock feeders. The house finch is known to damage orchard fruit and consume
commercially grown grain but is generally considered an annoyance rather than a significant
pest [41, 42].

An impressive site, thigleteor CraterPhotos 37 & 3§ is the result of a collision between
an asteroid traveling 26,000 miles per hour (thereabout 42,000 kilometers/hour) over 50,000
years ago. The meteorite impact site is 550 feet deep (168 meters) and has a diameter of just
over a kilometer. It is locategbout 37 miles (60 km) east of Flagstaff, in the desert of northern
Arizona. In 1929, astronomer Forest Ray Moulton investigated the physics of the impact event
and concluded that the impactor likely weighed as little as B0Gghs and that the impact of
such a body would have generated enough heat to vaporize the impactor instantly [43].

Flagstaff Mountain is a foothill on the eastern flank of the Front Range of the Rocky
Mountains of North America. The 6,988ot (2,128 m) peak is in Boulder Mountain Park in
Boulder County, Colorado, United Statézh¢to 39. As we drive from Flagstaff to Grand
Canyon National Park, the soil turns red, hi
Colorado River is a showplace of geologh6tos 4057; 63-69; 7476). The Colorado River
has carved the Grand Canyon into four plateaus of the Coloratimarovince [44]. The
Pl ateauds arid climate produced many striki
Canyon. The -hgh@,6¢lon)vealls digplay aglargely undisturbed cresstion of
the Earthds crust e Xt eead.i Roak layers ¢okmedsdorimg thet wo |
Pal eozoi c Era are the most conspicuous i n
Cambrian, Devonian, Mississippian, Pennsylvanian, and Permian periods are present.

Nearby rock outcrops suggest 4,000 to 8,000 feet (1,219 to 2,438 m) of sedimentary layers
from the AAge of Dinosaurso once covered the
Mammal so0) | ayers are | imited to hehieritgef.st er n
About the formation of the Grand Canyon, research using apatite fisagkndating [45]
revealed that two of the three middle segments, the Hurricane segment, and the Eastern Grand
Canyon, formed between 70 and 50 million years ago atvdgen 25 and 15 million years ago,
respectively. However, the two end segments, the Marble Canyon and the Westernmost Grand
Canyon are both young and were carved in the p&sinilion years. Thus, although parts of
the canyon are old, concludes that theegration of the Colorado River through older
palaeocanyons carved the Grand Canyon, beginrthgblion years ago.
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The Grand Canyon Supergroup is a Mesoproterozoic to a Neoproterozoic sequence of
sedimentary stratdPfiotos 7073), partially exposed in the eastern Grand Canyon of Arizona
[46]. This group comprises the AURearsed di ab
grained, oliviner i ch di abase; iAEscal anbravn t6 dakerdwn, Me mb e r
cliff -forming, fine to mediumgrained sandstone and interbedded dmdwn to green, slope
forming shale and mudstone. Includes gray contorted sandstonenbed®r part similar to
those in underlying Shinumo Quartzite and srsallle, tabular planar crebsdded and
gradedb ed di ng set s; i S h-browa, murpleQ and rgtay, iclifoentng red
sandst one; A Ha krediparple, &d rad matbne, shale, aml gaadstone. Forms
an upper cliff unit, a middle slope unit, and a lower slope unit. The upper cliff unit consists of
palepurple or lavender, fineto coarsegrained, thin to medium bedded, crofedded
sandstone. Middle slope unit is thost distinctiveredbed unit i n the Grand
For mat i brown: andrreddisigray, ledgeforming dolomite, silty sandstone, and
congl omer at e; AHot aut a-br@vo ang jrayroenglamerate dfiwethb e r 0 :
rounded to subangular pebbland boulders of granite, gneiss, and schist derived from
underlying Early Proterozoic igneous and metamorphic rocks. Clasts are cemented-in a red
brown, coarsegrained, gravelly sandstone matrix {49].

Grand Canyon is considered one of the finest examples efadderosion in the world.

Incised by the Colorado River, the canyon is immense, averaging 4,000 feet deep for its entire
277 miles(thereabou#t50 km) However, the significance of the Grand Canyon is not limited

to its geology. The Park contains several major ecosystems, and its great biological diversity
can be attributed to the presence of five of the seven life zones and three of the four dssert typ
in North America: Lower Sonoran, Uppeor®ran, Transition, Canadian, and Hudsonian. The
Park also serves as an ecological refuge, with relatively undisturbed remnants of dwindling
ecosystems (such as boreal forest and desert riparian communities). It is home to numerous
rare, endemic (found onht Grand Canyon), and specially protected (threatened or endangered)
plant and animal species [52].

The Grand Canyon is home to 41 species of reptiles that live from the pine forests to the
Colorado River Photo 59. The 22 snakes, 18 lizards, and 1 tortoise species that live in the
Grand Canyon are important species that play a very important ecological role. For example,
many reptiles are prey for raptors and mamma
shake species control rodent populations, preventing the spread of diseases like Bubonic Plague
and Hantavirus. Many of the reptile speciesrfd inside the park are endemic, like the Grand
Canyon rattlesnaké&Cfotalus organus abyssub3].

Because of its wide variety of ecosystems, Grand Canyon National Park is home to an
incredible diversity of birdlife with nearly 450 species and over 90 species of mammals. Most
visitors to the park see mule deer, dthétos 61 & 63, and squirrelsRhoto 60, but many of
Grand Canyon's mammals are secretive or nocturnal and move around unnoticed, like the bats
[54-64].

There are approximately 1,737 known species of vascular plants, 167 species of fungi, 64
species of moss, and 195 species of lichen found in Grand Canyon National Park. This variety
is largely due to the 8,000 feet (thereabout 2,500 m) elevation changéhiaiver up to the
highest point on the North Rim. Grand Canyon boasts a dozen endemic, while only ten percent
of the Park's flora is exotic. Grand Canyon National Park contains 129 vegetation communities,
and the composition and distribution of planpesies are influenced by climate,
geomorphology, and geology.
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There are approximately 200 species of trees and shrubs in Grand Canyon National Park.
Some of the tree species include the white fir, Engleman spruce, blue spruce, Douglas fir,
corkbark fir, ponderosa pine, Utah juniper, alligator juniper, Colorado pjrguoaking aspen,
Fremont cottonwood, Gambel oak, and Arizona walnut. Some of the shrub species have
compound leaves and they include creeping barberry, fernbush, honey mesquite, catclaw
acacia, creosote bush, boxelder, and New Mexican locust. Shrub spébiesmple and
alternating leaves are the chokeberry, big sagebrush, seep willow, birchleaf buckthorn, netleaf
hackberry, Utah serviceberry, and desert bricklebrBblotos 4649; 56:58) [65, 66].

Bordered by Kaibab National Forest and Glen Canyon National Recreation Area, some
of the most unusual geologic formations in the country are found in northern Arizona. It took
millions of years for nature to make this magical place, anchored by an isolaredof rock
formations known as Vermilion CliffsPhotos 7779). In fact, the area is so removed from
human activity, the cliffs were chosen as a site for the reintroduction of the California condor
into the wild Photo 2§ [66, 67].

Near the State of Utah, has the Navajo Bridgjeofos 80 & 8). It is the name of twin
steel spandrel arch bridges that cross the Colorado River in the Grand Canyon National Park in
northern Coconino County. Before completion of the first Navajo Bridge, one of the only
Colorado River crossings between Arizona andhUivas located about 5 miles (8.0 km)
upstream from the bridge site, at the mouth of Glen Canyon. The dual spans of the Navajo
Bridge are tied at ninth place among the highest bridges in thedJSiiates with nearly
identical heights of 467 feet (142.3 m) for the original span, and 470 feet (143.3 m) for the
second span. The Glen Canyon Ddhdtos 8284) was constructed on the Colorado River
from19561 964 as one of four dams in the United
River Storage Project. Built generate power and store water from the Colorado River in Lake
Mead, the dam elicited a mixed response from people at the time it was constructed and
continues to do so today.

There are twentywo tribal governments within the boundaries of the state of Arizona,
like Tonto Apache Tribe, Yavap#&irescott Tribe, Hopi Tribe, and Navajo Nation. The varied
geology and ecosystems in Arizona provided the basis for the diverse tradtonomies of
these Native people. Many tribes make the conscious decision to protect natural ecosystems,
and Tribal Nations manage their hunting and fishing. The land of these indigenous often
includes vVvisitoroés cent aatoffer spaaEousngoest,roomseasdt a u r :
restaurants that serves breakfast, lunch, and dinner, such as the Hopi Cultural Center. The
natural areas of these tribes can be visited with guides certified by the tribes. These guides pass
on great knowledge about tlraditions and culture of the indigenous people, and make the tour
an unforgettable experience, combining the natural beauty with the culture of these traditional
people.

All photos presented in this report were realized by Fabio Rossano Dario, using a digital
photo camera Canon PowerShot.

CONCLUSIONS

The Arizona State has a great wealth of landscapes full of natural beauty, with its
extraordinary variety of rivers, canyons, deserts, and mountains. These natural environments
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host a wide variety of plant and animal s6 sp
of which are still unknown.

The park system in Arizona is very well organized and includes National Parks, National
Forests, and Wilderness Areas, with several parameters related to the physical infrastructure to
the wellbeing of the visitors and comfort as well. It was very gratgyto know beautiful
landscapes, such dseamlike rock formations, cliffs, and canyons of the Coconino National
Forest and Grand Canyon National Park, the beautiful cities like Flagstaff and Sedona, with
their red rocks, plants like ponderosa pine ardstiguaro cactus, tlzlifornia Condorand a
wide variety of birds.

On a trip to Arizona, is essential to know a little about the culture of the traditional people,
the Tribal Nations located within the boundaries of the State, their rich cultures, values, and
principles of traditional cultures that sustain American Inaliges people for centuries.
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Photo 1.The Sonoran Desert is the hottest desert in both, Mexico and United States. It
contains a variety of unique endemic plants and animals

Photo 2.The saguaroGarnegiea giganteas one of the most famous columnar cactus
in the world.
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Photo 3.Sedona is known worldwide for its colorful, surreal red rock formations.

Photo 4.The most notable of the natural landscapes in Sedona is the rddmmoekions.
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Photo 5.The famous red rocks in and around Sedona are, for the most part, the same layers
that make up the upper walls of the Grand Canyon.

Photo 6.The Courthouse Butte in Sedona is one of the many breathtaking red rock
formations that can be found throughout this area.
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Photo 7.Bell Rock is one of the most easily recognizable formations in Sedona with its
domelike silhouette.

Photo 8.The red rocks of Sedona are formed by a unique layer of rock known as the
Schnebly Hill formation.
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Photo 9.The Munds Wagon Trail follows one of the first and most popular cattle trails out of
the Sedona area.

Photo 10.The Munds Wagon Trail is located on the outskirts of Sedona and offers
extraordinary closeip and distant views of Sedona.
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Photo 12.Bridge across the valley
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Photo 13.The Coconino National Forest is one of the most diverse National Forests
in the United States.

Photo 14.The Coconino National Forest is a paradise where deserts climb mountains to
become forests.
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Photo 15.This rolling highland is a land @onderosa pine forests and pinyon, juniper
woodlands clustered around broad prairies and small lakes.

Photo 16.Coconino National Forest is one of six national forests in Arizona.
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Photo 17 The Coconino National Forest region is sacred to the native peoples that live
in the area.

Photo 18.Virtually every square foot of the Coconino National Forest would fall into these
three categories: plants, scenery, and wildlife.
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Photo 19.The wildlife and fish resources of the Coconino National Forest are among the
most diverse and unique within the Southwestern region.

Photo 20.The Zebratailed Lizard Callisaurus draconoidgs i s one of 60
recorded foArizona State. Note how their color blends almost perfectly with the rock they
hang out on.
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Photo 21.Gambel's QuailGallipepla gambelji is a small groundiwelling bird. It inhabits
the desert regions of Arizona, California, Colorado, New Mexico, Nevada, Utah, Texas,
and Sonora.
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Photo 22.The Barn SwallowHlirundo rusticg is the most widespread specieswhllowin
the world. It appears to have the largest natural distribution of any of the world's passerine.
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Photo 23.The Whitecrowned SparrowZonotrichia leucophrysis a species of passerine
bird native to North America. These birds forage on the ground or in low vegetation, but
sometimes make short flights to catch flying insects. They mainly eat seeds, other plant parts,
and insects.

Photo 24.The Spotted Towhed{pilo maculatus lives in dry upland forests, open forests,

brushy fields, and chaparrals. These birds forage on the ground or in low vegetation, with a

habit of noisily rummaging through dry leaves searching for food. They mainly eat insects,
grounddwelling beetles, sgers, and other arthropods that reside in the leaf litter.
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Photo 25.Attractive jay of oak woodlands, dry scrublands, and mixed-pake The Western
Scrubjay (Aphelocoma californicefeed on small animals, such as frogs and lizards, eggs,
and young of other birds, insects, grains, nuts, and berries. Scrub jays are the -only non
primate or nordolphin shown to plan for the future, known as metacognition.

e .

Photo26.Li ke ot her | ayanqcittastelelale dalddirsquisitieeyirgelligent,
and noisy. Stellerés Jays spend much of the
patient wingbeats. They come to the forest floor to investigate visitors and look for food,
moving with decisive hops of thdong legs.
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Photo 27.The Broadwinged Hawks Buteo platypterusare carnivores and have a wide
range in North America and South America. They breed in deciduous forests good for nesting
and forage primarily in wetlands anteadows.
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Photo 28.The biggest bird in Arizona is the California CondB8i(nnogyps californianjs
with a wingspan of up to 8 feet (3 meters). It has suffered at the hand of persecution, lead
poisoning, and habitat destruction. It has held mythological and cultural significance to Native
American tribes, and interestingly the perception of it diffeom tribe to tribe. This condor

was registered on the Navajo Bridge¥8® 6 N3 748 19) on 28t h May,
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Photo 29.The Common RaverCprvuscoray) is widely known for being a scavenger
of animal carcasses and human garbage.

P
hoto 30.The Tropical Kingbird Tyrannus melancholiciss a large tyrant flycatcher.
This bird breeds from southern Arizona.
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Photo 31.Cliff Swallows (Petrochelidon pyrrhonofeare colony nesting birds. Their build
gourdshaped nests are made from mud with a small entrance.

Photo 32.The Northern Rouglwinged Swallow $telgidopteryx serripenniss a small,
migratory swallow.
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Photo 33.TheHouse WrenTroglodytes aedQris a very small songbird of the wren family.
It occurs from Canada to southernmost South America and is thus the most widely distributed
native bird in the Americas.

Photo 34.The American robinTurdusmigratoriug is a migratory songbird. It is named after
the European robin because of its reddisdnge breast, though the two species are not
closely related.
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