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ABSTRACT 

 

This paper reports the results of a scientific and tourism-oriented field expedition carried 

out in May 2016 across several protected areas in California, United States, including national 

parks and adjacent conservation units. The study was based on direct field observation, 

photographic records, and on-site interpretation of geological, geomorphological, ecological, 

and biological features. Special emphasis was placed on conifer-dominated forest ecosystems, 

which represent a fundamental structural and ecological component of California’s landscapes. 

Observations highlight how geological context and altitudinal gradients influence vegetation 

patterns, habitat distribution, and biodiversity, as well as how management strategies attempt 

to reconcile ecosystem conservation with increasing tourism pressure. The results reinforce the 

importance of integrated conservation approaches that combine scientific research, 

environmental protection, and regulated public use within protected areas. 

 

Keywords: California, National Parks, Environmental Management, Nature-Based Tourism, 

Inyo National Forest, Yosemite National Park, Mono Basin Natural Forest, Toiyabe National 

Forest, Muir Woods National Monument, Redwood National Park 

 

 

 

INTRODUCTION 

 

California contains one of the most diverse assemblages of conifer species worldwide, a 

diversity that emerges from pronounced gradients in climate, elevation, and geology. Within 

relatively short distances, forest ecosystems shift from fog-influenced coastal environments to 

high-elevation mountain systems and semi-arid interior basins. These contrasts create 

conditions under which a large number of conifer species coexist, often forming distinct and 

easily recognizable vegetation belts 

Along the Pacific coast, persistent humidity and frequent fog favor the development of 

dense coniferous forests dominated by coast redwood (Sequoia sempervirens), the tallest tree 

species currently living on Earth. In these environments, redwoods are commonly associated 

with Douglas-fir (Pseudotsuga menziesii) and, in the northern portion of the state, western 

hemlock (Tsuga heterophylla). Field observations confirm that fog drip plays a central role in 

sustaining forest productivity during the dry summer months. 

Moving inland toward the Sierra Nevada, conifer diversity increases noticeably. Montane 

forests at mid-elevations are dominated by large pine species such as ponderosa pine (Pinus 

ponderosa), sugar pine (Pinus lambertiana), and Jeffrey pine (Pinus jeffreyi), often mixed with 

California incense cedar (Calocedrus decurrens) and white fir (Abies concolor). At higher 

elevations, cooler temperatures and prolonged snow cover favor red fir (Abies magnifica) and 

lodgepole pine (Pinus contorta), species well adapted to short growing seasons and harsh 

climatic conditions. Giant sequoias (Sequoiadendron giganteum), among the largest and oldest 

trees on the planet, occur in isolated groves along the western slope of the Sierra Nevada, where 

specific environmental conditions allow their long-term persistence. 

On the eastern side of the state, where conditions become progressively drier and the 

influence of the Great Basin increases, dense forests give way to open woodlands. Pinyon pine 

(Pinus monophylla) and juniper species such as Juniperus occidentalis and Juniperus 
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californica dominate these landscapes, reflecting adaptations to water scarcity, nutrient-poor 

soils, and pronounced temperature variability. 

California also hosts a notable diversity of cypress species (Cupressus spp.), many of 

which are endemic and restricted to small, fragmented ranges. These taxa often occur on 

specialized substrates, including serpentine and rocky soils, and are particularly sensitive to 

habitat disturbance and climatic change. Other conifers, such as California nutmeg (Torreya 

californica), occupy highly localized habitats, typically confined to shaded and moist canyon 

environments. 

Taken together, the distribution of conifers across California reflects a complex 

environmental history and the role of the region as a climatic and ecological refuge. From 

coastal redwood forests to drought-tolerant pinyon–juniper woodlands, these systems form the 

ecological backbone of the state’s forest landscapes. 

The national parks of the United States constitute a coordinated network of protected 

areas established to conserve landscapes of outstanding ecological, geological, and cultural 

significance, while allowing regulated public enjoyment. These parks encompass a wide range 

of environments, including mountain systems, deserts, forests, river corridors, and coastal 

zones, many of which remain largely unaltered by human activity. Their organization is marked 

by strategic planning, structured visitor facilities, educational interpretation centers, clearly 

designated trail systems, and comprehensive conservation frameworks. Park management seeks 

to integrate ecosystem preservation, scientific research, environmental education, and tourism, 

fostering both the protection of sensitive environments and public appreciation of natural 

heritage. As a result, the U.S. national park system is widely regarded as a global reference for 

large-scale conservation and sustainable visitor management. 

 

 
Figure 1. Location of the forest parks visited in California, USA. 



The Institute of Biopaleogeography named under Charles R. Darwin 35 (2026) 1-122 

 

 

-5- 

This article presents the results of a scientific and tourism-oriented expedition conducted 

in May 2016 in several national parks in California (Figure 1). Fieldwork activities included 

direct landscape observation, photographic documentation, and on-site interpretation of 

geological and geomorphological features, as well as records of fauna and flora across different 

ecosystems. Particular emphasis was placed on coniferous tree species, given their ecological 

importance and prominence within California’s protected forest environments. 

 

Inyo National Forest 

The Inyo National Forest is located in eastern California and represents one of the most 

environmentally heterogeneous protected areas in the western United States. Extending from 

the eastern slopes of the Sierra Nevada into portions of the Great Basin, the forest encompasses 

a wide range of elevations, climatic regimes, and geological settings. This spatial configuration 

results in the close juxtaposition of ecosystems that would otherwise occur far apart, ranging 

from desert and semi-arid landscapes to alpine and subalpine environments at high elevations 

(Photos 1–4). 

Geological and geomorphological setting 

The landscapes observed in the Inyo National Forest reflect a complex geological history 

shaped by the interaction of tectonic, volcanic, and glacial processes. Uplift of the Sierra 

Nevada created strong topographic gradients, while volcanic activity associated with the Long 

Valley Caldera produced extensive lava flows, ash deposits, and basaltic formations. These 

processes were later overprinted by intense glacial erosion during the Pleistocene, which 

sculpted U-shaped valleys, cirques, and morainic deposits. Field observations confirm that this 

combination of tectonic uplift, volcanism, and glaciation is directly responsible for the rugged 

relief and high geodiversity that characterize the region (Photos 5–13) [ 

Vegetation and ecological zones 

Vegetation patterns within the Inyo National Forest closely follow altitudinal gradients 

and variations in water availability. At mid to high elevations, coniferous forests dominate the 

landscape, forming relatively continuous stands on mountain slopes and valley floors. The most 

commonly observed species include lodgepole pine (Pinus contorta), Jeffrey pine (Pinus 

jeffreyi), whitebark pine (Pinus albicaulis), red fir (Abies magnifica) [2], and white fir (Abies 

concolor) [3]. These taxa exhibit clear adaptations to prolonged winters, shallow or rocky soils, 

and persistent snow cover, and they play a key role in soil stabilization and hydrological 

regulation (Photos 14–30). 

Above the treeline, vegetation becomes sparse and low-growing, composed mainly of 

grasses, dwarf shrubs, and herbaceous species adapted to strong winds and short growing 

seasons. In contrast, lower elevations toward the Great Basin margin are characterized by arid 

and semi-arid plant communities dominated by junipers (Juniperus spp.), sagebrush (Artemisia 

tridentata) [4], and other xerophytic species capable of tolerating limited and irregular water 

availability. 

Fauna and biodiversity 

The pronounced environmental heterogeneity of the Inyo National Forest supports a 

diverse fauna adapted to strong climatic contrasts and rugged topography. Large mammals 

commonly recorded during fieldwork include the American black bear (Ursus americanus) [5], 
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mule deer (Odocoileus hemionus) [6–8], mountain lion (Puma concolor) [9–11], bobcat (Lynx 

rufus) [12], and coyote (Canis latrans) [13]. Smaller mammals, such as marmots [14] and 

ground squirrels, are also abundant and play important ecological roles in alpine and subalpine 

environments. 

Among these, Belding’s ground squirrel (Urocitellus beldingi) is particularly 

characteristic of high-elevation meadows in the Sierra Nevada, including the Mammoth Lakes 

area. This medium-sized rodent inhabits open landscapes between approximately 2,000 and 

3,600 meters in elevation. During observations, individuals were frequently seen foraging on 

flowers and seeds while accumulating fat reserves for hibernation, rather than storing food 

(Photo 31). 

The least chipmunk (Neotamias minimus), the smallest representative of its genus, was 

observed in a variety of habitats, including sagebrush-dominated areas, coniferous forests, and 

riparian zones. This species is primarily terrestrial compared to other chipmunks and feeds on 

a broad diet of seeds, fruits, berries, and insects (Photos 32). 

Birdlife in the Inyo National Forest includes both resident and migratory species 

associated with forested, alpine, and wetland environments. Raptors such as the bald eagle 

(Haliaeetus leucocephalus) and golden eagle (Aquila chrysaetos), along with falcons, hawks, 

owls, and numerous passerines, were recorded in different habitats [15] (Photos 33, 34). 

Reptiles and amphibians occur less frequently and are largely restricted to wetlands, lake 

margins, and riparian corridors, where moisture availability is higher [16, 17]. 

Ecological integration and environmental management 

Ecosystems within the Inyo National Forest function as an interconnected ecological 

mosaic, in which geological setting, climate, vegetation, and fauna interact dynamically. These 

systems provide essential ecosystem services, including water regulation, soil protection, 

carbon storage, and the maintenance of regional biodiversity. Forest management strategies 

emphasize sustainable land use, mitigation of tourism-related impacts, and the conservation of 

extensive areas designated as wilderness. 

Mammoth Lakes: human occupation, tourism, and culture 

Situated within the boundaries of the Inyo National Forest, the town of Mammoth Lakes 

constitutes the main urban center of the region and serves as a primary access point to 

surrounding natural environments. The town concentrates tourism infrastructure related to 

hiking, skiing, alpine lakes, geothermal features, and sites of geological interest. 

The close relationship between Mammoth Lakes and the surrounding forest is evident in 

the continuity of ecosystems, shared hydrological systems sustained by snowmelt, and the 

movement of wildlife between urbanized areas and less disturbed habitats (Photos 35–40). 

Sociocultural dimension and gastronomy 

The presence and influence of Mexican cuisine in Mammoth Lakes are closely linked to 

California’s historical trajectory, as the region was part of Mexican territory until the mid-

nineteenth century. After its annexation by the United States, eastern California continued to 

receive waves of migration from Mexican and Latin American populations, initially associated 

with mining and agriculture, and more recently with tourism, construction, and the service 

sector. 

Communities of Mexican origin have contributed significantly to the consolidation of 

cultural and gastronomic practices that now form part of the local identity. Dishes such as tacos, 
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burritos, quesadillas, enchiladas, tamales, and pozole are widely consumed and may be 

understood as a complementary tourism resource, well suited to cold climatic conditions and 

mountain-based activities. In this context, gastronomy enhances cultural diversity and enriches 

the visitor experience by linking food, leisure, and territorial identity. 

Final considerations 

Together, the Inyo National Forest and the town of Mammoth Lakes form a territorial 

system in which natural processes and sociocultural dynamics are closely intertwined. The 

region stands out not only for its geological and ecological diversity, but also for its capacity to 

integrate conservation, tourism, and cultural expression. This combination makes the area 

particularly relevant for scientific research, environmental education, and the development of 

sustainable tourism strategies. 

 

Yosemite National Park 

Geological and geomorphological setting 

Yosemite National Park is located in the central sector of the Sierra Nevada range, 

California, and is internationally recognized for landscapes shaped by the combined effects of 

tectonic uplift and repeated glaciation. The geological framework of the park is dominated by 

igneous rocks, particularly granites associated with the Sierra Nevada batholith, which formed 

during the Mesozoic Era through the slow cooling of magma at depth [18]. Subsequent uplift 

and long-term erosional processes progressively exposed these intrusive bodies, giving rise to 

the extensive granite outcrops that characterize much of the park’s scenery. 

The present-day geomorphology of Yosemite reflects intense glacial modeling during the 

Pleistocene [19]. Field observations clearly document classic U-shaped valleys, most notably 

Yosemite Valley, as well as cirques, moraines, and polished rock surfaces. Iconic landforms 

such as Half Dome and El Capitan illustrate the interaction between rock jointing, exfoliation, 

differential erosion, and glacial retreat. Together, these processes produced near-vertical cliffs, 

extensive alpine plateaus, and numerous waterfalls, conferring exceptional scientific and scenic 

value to the park (Photos 41–61). 

Vegetation and ecological zones 

Vegetation distribution in Yosemite National Park is structured along well-defined 

altitudinal gradients that reflect variations in temperature, precipitation, soil development, and 

water availability [20–22]. At lower elevations, mixed oak woodlands predominate and 

gradually transition into extensive mid-elevation coniferous forests (Photos 62–88). These 

forests are primarily composed of ponderosa pine (Pinus ponderosa), sugar pine (Pinus 

lambertiana), and California incense cedar (Calocedrus decurrens) [23]. 

At higher elevations, subalpine forests become increasingly dominant, with red fir (Abies 

magnifica) and lodgepole pine (Pinus contorta) forming relatively open stands adapted to 

prolonged snow cover and shorter growing seasons. Above the upper forest limit, alpine 

environments are characterized by herbaceous and low-shrub vegetation capable of tolerating 

strong winds, low temperatures, and shallow soils. Yosemite also contains ecologically 

significant groves of giant sequoias (Sequoiadendron giganteum), among the largest and oldest 

trees on Earth, which occur in specific mid-elevation settings where fire regimes, soil 

conditions, and moisture availability favor successful regeneration [24, 25]. 
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Fauna and biodiversity 

Yosemite National Park supports a diverse assemblage of wildlife typical of montane 

ecosystems in the Sierra Nevada. Large mammals recorded in the park include the American 

black bear (Ursus americanus) [26–28], mule deer (Odocoileus hemionus), coyote (Canis 

latrans), and mountain lion (Puma concolor) [29]. During field observations, mule deer 

(Odocoileus hemionus) (Photo 89) were frequently encountered in meadow systems and forest-

edge habitats, reflecting their ecological flexibility across a range of environments. 

Smaller mammals, including squirrels, marmots, and bats, contribute to key ecological 

processes such as seed dispersal, soil disturbance, and insect population regulation. The yellow-

bellied marmot (Marmota flaviventris) was observed in open, rocky areas, particularly at higher 

elevations, where it occupies talus slopes and meadow margins (Photo 90). 

Avifauna in the park includes both resident and migratory species associated with 

forested, alpine, and riparian environments. Birds of prey such as the bald eagle (Haliaeetus 

leucocephalus) and peregrine falcon (Falco peregrinus) occur alongside a wide variety of forest 

and alpine birds [30] (Photo 91). Amphibians, reptiles, and a diverse insect fauna further 

contribute to overall biodiversity, particularly in wet meadow systems and riparian corridors 

(Photo 92). The preservation of habitat continuity is essential for maintaining ecological 

processes and viable wildlife populations. 

Ecological integration and environmental management 

Environmental management in Yosemite National Park is conducted by the National Park 

Service and is guided by principles of ecosystem conservation, ecological restoration, and 

regulated public use. A central management challenge is balancing ecosystem protection with 

consistently high visitor numbers. In response, management strategies include restricting access 

to sensitive areas, implementing prescribed fire programs to restore natural fire regimes, 

protecting threatened species, and maintaining continuous monitoring of environmental 

conditions. 

Efforts to promote ecological integration focus on preserving habitat connectivity, 

protecting watersheds, and responding to climate-related changes that affect snowpack 

dynamics, hydrological regimes, and species distributions. Environmental education initiatives 

and scientific research play a critical role in supporting management decisions and encouraging 

responsible visitor behavior. 

Final considerations 

Yosemite National Park plays a major role in national and international tourism, attracting 

large numbers of visitors drawn by its distinctive landscapes and opportunities for outdoor 

recreation. Hiking, rock climbing, wildlife observation, and photography are closely linked to 

the park’s iconic natural features (Photos 93–106). 

Although tourism generates significant economic benefits and reinforces public support 

for conservation, it also increases pressure on natural systems through congestion, pollution, 

and wildlife disturbance. To address these challenges, Yosemite has implemented a range of 

sustainable tourism measures, including internal public transportation systems, visitor limits 

during peak periods, and the promotion of low-impact recreational practices. These approaches 

demonstrate how conservation objectives and tourism can be integrated through careful 

planning and adaptive management. 
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Mono Basin Natural Forest 

Geological and geomorphological setting 

Mono Basin Natural Forest is located east of the Sierra Nevada, California, within a 

geologically complex transition zone between the Sierra Nevada range and the Basin and Range 

Province. This region has been shaped by intense tectonic activity, including crustal extension 

and sustained volcanism, which together exerted a strong control on landscape development. 

Volcanic landforms such as lava flows, cinder cones, and widespread ash deposits are common, 

reflecting a long eruptive history linked to regional fault systems [31, 32] (Photos 107–109). 

The geomorphology of the Mono Basin reflects the combined influence of volcanic 

processes and lacustrine dynamics. Mono Lake, a large saline and alkaline lake, occupies a 

structural basin formed by tectonic subsidence. Changes in lake level over time produced a 

series of terraces, shoreline features, and the well-known tufa towers, which record past 

hydrological and climatic conditions. In addition, glacial processes originating in the adjacent 

Sierra Nevada contributed sediments and further modified landforms along the margins of the 

basin, particularly during colder Pleistocene phases. 

Vegetation and ecological zones 

Vegetation patterns in the Mono Basin Natural Forest reflect predominantly arid to semi-

arid conditions combined with pronounced elevation gradients. At lower elevations, plant 

communities are dominated by shrublands composed mainly of sagebrush (Artemisia 

tridentata) [33], rabbitbrush (Ericameria spp.), and other drought-tolerant species adapted to 

alkaline, nutrient-poor soils (Photos 110, 111). 

With increasing elevation and on north-facing slopes, vegetation gradually transitions 

into open woodlands and montane forests. These include Jeffrey pine (Pinus jeffreyi), lodgepole 

pine (Pinus contorta), and locally developed stands of aspen (Populus tremuloides). Riparian 

corridors associated with streams, springs, and wetlands support distinct plant assemblages 

characterized by higher moisture availability. These areas play a disproportionately important 

role in maintaining local biodiversity and ecological resilience within an otherwise dry 

landscape. 

Fauna and biodiversity 

The Mono Basin supports a diverse fauna adapted to the strong environmental contrasts 

between desert and montane conditions. Mammals recorded in the region include mule deer 

(Odocoileus hemionus), American black bear (Ursus americanus) at higher elevations, coyotes 

(Canis latrans), and a variety of small mammals such as jackrabbits and ground squirrels. These 

species exhibit behavioral and physiological adaptations that allow them to cope with 

pronounced seasonal variation in temperature and water availability. 

The basin is of particular importance for avifauna [34] (Photos 112–114). Mono Lake 

functions as a critical breeding and feeding site for large numbers of migratory birds. Species 

such as the California gull (Larus californicus), eared grebe (Podiceps nigricollis), and snowy 

plover (Charadrius nivosus) rely on the lake’s highly productive saline ecosystem during key 

stages of their life cycles. Amphibians, reptiles, and diverse invertebrate communities further 

contribute to regional biodiversity, especially within wetlands and riparian habitats that serve 

as ecological refuges in the surrounding arid environment. 
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Ecological integration and environmental management 

Environmental management in the Mono Basin Natural Forest is focused on conserving 

fragile ecosystems while addressing pressures related to water diversion, climatic variability, 

and human land use. A central management concern has been the protection of Mono Lake and 

its tributary systems, particularly in response to historical water extraction that significantly 

lowered lake levels and disrupted ecological balance. 

Current management strategies emphasize watershed protection, habitat restoration, and 

regulation of land-use activities. Collaboration among federal agencies, scientific institutions, 

and local stakeholders has been essential in restoring hydrological inputs and stabilizing 

ecological processes. Long-term monitoring and adaptive management form the basis for 

responding to ongoing environmental change and ensuring the long-term integrity of basin 

ecosystems. 

Final considerations 

The Mono Basin Natural Forest possesses significant ecological, scientific, and 

recreational value. Tourism in the region is primarily oriented toward nature observation, 

birdwatching, hiking, and educational activities focused on volcanic landforms and unique 

lacustrine environments. Compared to more intensively visited parks in California, the Mono 

Basin offers a quieter setting that is particularly suitable for research, environmental education, 

and low-impact visitation. 

Despite relatively lower visitor numbers, tourism still requires careful planning to 

minimize disturbance to sensitive habitats, especially wetlands and bird nesting areas. Through 

conservation-oriented management and sustainable tourism practices, the Mono Basin Natural 

Forest illustrates how arid and semi-arid ecosystems can be protected while remaining 

accessible for scientific investigation and public appreciation. 

 

Toiyabe National Forest 

Geological and geomorphological setting 

The Toiyabe National Forest is located in central Nevada and forms part of the Basin and 

Range Province, a region defined by extensive crustal extension and active faulting. The 

landscape is characterized by elongated mountain ranges separated by broad intermontane 

valleys, reflecting a long geological history of tectonic uplift and subsidence. Bedrock geology 

within the forest includes a complex assemblage of sedimentary, metamorphic, and igneous 

rocks, recording geological processes that span hundreds of millions of years (Photos 115–124). 

Geomorphological features in the Toiyabe National Forest are largely controlled by fault-

related topography, erosion, and climatic variability. Steep mountain fronts, extensive alluvial 

fans, and high-elevation plateaus are widespread. At higher elevations, evidence of past alpine 

glaciation is preserved in the form of cirques, U-shaped valleys, and morainic deposits, 

indicating colder climatic conditions during the Pleistocene. Contemporary weathering and 

fluvial processes continue to reshape slopes and valley floors, contributing to an actively 

evolving landscape. 

Vegetation and ecological zones 

Vegetation patterns within the Toiyabe National Forest reflect pronounced gradients in 

elevation, temperature, and moisture availability. Lower elevations are dominated by sagebrush 
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steppe communities, composed mainly of Artemisia species and other drought-resistant shrubs 

adapted to arid soils and limited precipitation. 

With increasing elevation, shrublands transition into open woodlands and montane forest 

formations. Common tree species include pinyon pine (Pinus monophylla) and Utah juniper 

(Juniperus osteosperma), which form characteristic pinyon–juniper woodlands across much of 

the region. At higher elevations, vegetation becomes more diverse and includes mountain 

mahogany (Cercocarpus spp.), white fir (Abies concolor), and limber pine (Pinus flexilis). 

Riparian corridors and wet meadow systems support distinct plant assemblages with greater 

productivity and species richness, functioning as ecological hotspots within an otherwise dry 

environment. 

Fauna and biodiversity 

The Toiyabe National Forest supports wildlife communities typical of the Great Basin 

region [35]. Large mammals such as mule deer (Odocoileus hemionus), elk (Cervus canadensis) 

[36], and American black bear (Ursus americanus) occupy forested and mountainous areas, 

while pronghorn (Antilocapra americana) are occasionally observed in adjacent valleys. 

Predators, including coyotes (Canis latrans) and mountain lions (Puma concolor), play a key 

role in regulating prey populations and maintaining ecological balance. 

The California ground squirrel (Otospermophilus beecheyi) is common and easily 

observed throughout the area (Photo 125). This species is characterized by mottled upperparts 

composed of gray, light brown, and darker hairs, with paler fur on the shoulders, neck, and 

flanks. The underside ranges from buff to grayish yellow. Like other ground squirrels, it uses 

cheek pouches to transport food and feeds primarily on seeds, grains, nuts, fruits, and 

occasionally roots, reflecting a predominantly herbivorous diet [37, 38]. 

Bird communities range from sagebrush-associated species at lower elevations to forest 

and alpine birds in montane environments. The barn swallow (Hirundo rustica), the most 

widely distributed member of the family Hirundinidae, is a frequent and conspicuous species. 

An obligate aerial insectivore, it captures prey in flight and undertakes long-distance seasonal 

migrations following insect availability. The species commonly occurs in close association with 

human settlements, a relationship generally tolerated due to its beneficial role in insect control 

[39, 40]. Historically, this coexistence has been reinforced by cultural beliefs and symbolic 

meanings attributed to the bird and its nest, and the barn swallow has been widely referenced 

in literary, cultural, and religious traditions (Photo 126). Raptors such as the golden eagle 

(Aquila chrysaetos) are also common, taking advantage of open terrain for hunting. Reptiles, 

amphibians, and diverse invertebrate communities further contribute to ecosystem complexity, 

particularly in riparian habitats that provide essential resources in an arid landscape. 

Ecological integration and environmental management 

Environmental management in the Toiyabe National Forest emphasizes ecosystem 

resilience, sustainable land use, and the conservation of water-dependent habitats. Given the 

arid climatic context of the Great Basin, water availability represents a central management 

concern, influencing vegetation dynamics, wildlife distribution, and human activities. 

Management strategies include the regulation of grazing, wildfire management, invasive 

species control, and habitat restoration, with particular emphasis on riparian zones. Climate 

change introduces additional challenges by altering precipitation patterns, reducing snowpack, 

and increasing wildfire risk. Adaptive management approaches, supported by scientific 
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research and long-term monitoring, are therefore essential for maintaining ecological integrity 

while balancing conservation objectives with multiple land-use demands. 

Final considerations 

The Toiyabe National Forest provides important ecological, recreational, and cultural 

values within the Great Basin region. Tourism and recreational use are generally low-intensity 

and include activities such as hiking, camping, wildlife observation, and hunting. The forest’s 

relatively remote character contributes to its appeal for visitors seeking less developed and 

quieter natural landscapes. 

Despite lower visitor pressure compared to major national parks, careful management 

remains necessary to prevent habitat degradation and ensure sustainable use. Through 

integrated environmental planning and conservation-oriented management, the Toiyabe 

National Forest demonstrates how large forested areas in arid regions can support biodiversity 

while accommodating responsible recreational and economic activities. 

During travel from the Toiyabe National Forest toward Muir Woods National Monument, 

the expedition passed through Sacramento, the capital of California. The city is notable for its 

historical significance, tree-lined streets, and strong connection to urban green spaces. A visit 

was made to a public square functioning as a botanical garden, where dozens of conifer 

species—both native and exotic—are cultivated and clearly labeled. This setting provided an 

opportunity to observe, in a comparative context, several species previously encountered during 

fieldwork in protected areas (Photos 127–138). 

 

Muir Woods National Monument 

Geological and geomorphological setting 

Muir Woods National Monument is located in coastal California, north of San Francisco, 

within the Marin Headlands region (Photos 139, 140). Its geological framework is closely 

linked to the Franciscan Complex, a heterogeneous assemblage of sedimentary, metamorphic, 

and igneous rocks formed through long-term subduction processes along the active Pacific 

margin. This complex geological history is reflected in highly deformed rock units affected by 

folding and faulting, processes associated with regional tectonics and the nearby San Andreas 

Fault system. 

The geomorphology of Muir Woods is characterized by steep-sided valleys, narrow 

ridgelines, and deeply incised stream channels. Fluvial erosion has played a dominant role in 

shaping the terrain, facilitated by high annual rainfall and the frequent presence of coastal fog. 

Together, these processes have contributed to the formation of shaded canyon environments 

with relatively stable slopes and well-developed, organic-rich soils. Such conditions are 

particularly favorable for the establishment and long-term persistence of coast redwood forests. 

Vegetation and ecological zones 

Vegetation in Muir Woods National Monument is dominated by dense stands of coast 

redwood (Sequoia sempervirens), one of the tallest tree species in the world. These forests 

thrive under the cool, humid microclimatic conditions generated by frequent fog, moderate 

temperatures, and well-drained alluvial soils. The redwood canopy forms a complex, multi-

layered vertical structure that strongly influences light availability, humidity, and understory 

development (Photos 141–160; 165–171). 
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Beneath the redwood canopy, a diverse understory community develops, composed 

mainly of ferns, mosses, and shade-tolerant shrubs. Common species include sword fern 

(Polystichum munitum), redwood sorrel (Oxalis oregana), and California bay laurel 

(Umbellularia californica). Riparian zones along Redwood Creek further enhance ecological 

complexity by supporting moisture-dependent vegetation and contributing to nutrient cycling, 

sediment transport, and overall ecosystem stability. 

Fauna and biodiversity 

Despite its relatively small area, Muir Woods National Monument supports a variety of 

wildlife species adapted to temperate coastal forest environments. Mammals recorded in the 

area include black-tailed deer (Odocoileus hemionus columbianus), raccoons (Procyon lotor), 

and several species of small mammals such as woodrats and shrews. These animals play 

important ecological roles related to seed dispersal, soil disturbance, and trophic interactions. 

The western gray squirrel (Sciurus griseus) is native to California and commonly occurs 

in oak and redwood forests, including those of Muir Woods. It differs from the introduced 

eastern gray squirrel (Sciurus carolinensis) by its generally paler coloration and its longer, more 

silvery tail. This predominantly arboreal species is characterized by a long, densely furred tail 

with a silvery sheen and whitish margins (Photo 161). 

Bird communities are well represented and include species such as the northern spotted 

owl (Strix occidentalis caurina), varied thrush (Ixoreus naevius), and several woodpecker 

species adapted to mature forest habitats (Photos 162–164). Amphibians, including the 

California giant salamander (Dicamptodon ensatus), are closely associated with moist forest 

floors and stream margins. Invertebrates, particularly decomposer organisms, play a 

fundamental role in nutrient recycling and the maintenance of soil fertility. 

Ecological integration and environmental management 

Environmental management in Muir Woods National Monument is primarily focused on 

preserving old-growth redwood ecosystems while accommodating high levels of visitation due 

to its proximity to the San Francisco Bay Area. The National Park Service prioritizes habitat 

protection, trail design and maintenance, and the restoration of natural hydrological processes, 

especially along Redwood Creek, where erosion and sedimentation have historically posed 

risks to forest health. 

Management strategies also address challenges related to urban proximity, including 

invasive species, air pollution, and intense visitor pressure. Educational programs, controlled 

access, and infrastructure designed to concentrate visitor movement are employed to reduce 

ecological disturbance. Long-term monitoring and scientific research support adaptive 

management approaches aimed at maintaining ecosystem resilience under changing climatic 

conditions and increasing recreational demand. 

Final considerations 

Muir Woods National Monument plays an important role in conservation, environmental 

education, and tourism within the San Francisco Bay Area. Visitor activities are primarily 

oriented toward low-impact experiences such as walking, landscape appreciation, and 

interpretive learning, rather than high-intensity outdoor recreation. 

While tourism enhances public awareness of coastal forest ecosystems, it also necessitates 

careful planning to protect fragile environments. Measures such as visitor capacity limits, 

designated trail networks, and sustainable transportation initiatives have been implemented to 
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reduce environmental impacts. Through these strategies, Muir Woods serves as a clear example 

of how intensive visitation can be reconciled with the long-term preservation of sensitive 

coastal forest ecosystems [41–44]. 

During travel from Muir Woods National Monument toward Redwood National Park, the 

expedition passed through Eureka, a coastal city in Humboldt County. Culturally shaped by the 

so-called “Redwood Curtain,” Eureka is known for its well-preserved Victorian architecture 

and an active artistic and creative community, reflecting the historical and cultural dimensions 

associated with California’s redwood region (Photos 172–174). 

 

Redwood National Park 

Geological and geomorphological setting 

Redwood National Park is located along the northern coast of California, within a 

geologically active region shaped by the interaction of the Pacific, North American, and Gorda 

tectonic plates. The park lies close to the Cascadia subduction zone, and its geological 

framework reflects a complex history of tectonic accretion, uplift, and deformation. The 

dominant geological units belong to the Franciscan and related assemblages, composed mainly 

of sedimentary and metamorphic rocks formed under convergent plate boundary conditions. 

The geomorphology of the park is influenced by the combined effects of tectonic uplift, 

fluvial incision, and coastal processes. Steep river valleys, marine terraces, and rugged coastal 

cliffs are characteristic landforms. High annual precipitation enhances river erosion, leading to 

the development of deeply incised canyons and fertile floodplains. These dynamic 

geomorphological settings generate a wide range of microenvironments that support the 

establishment and persistence of extensive old-growth forest systems. 

Vegetation and ecological zones 

Vegetation in Redwood National Park is dominated by extensive stands of coast redwood 

(Sequoia sempervirens) [45, 46], which reach their greatest height, biomass, and structural 

complexity within this region. The cool, humid coastal climate, characterized by frequent fog 

and mild temperatures, creates optimal growing conditions for redwoods. Fog drip plays a 

critical ecological role by supplementing soil moisture during the dry summer months, thereby 

sustaining forest productivity (Photos 175–198). 

In addition to redwoods, the park supports mixed coniferous and hardwood forests that 

include Douglas-fir (Pseudotsuga menziesii), western hemlock (Tsuga heterophylla), and 

tanoak (Notholithocarpus densiflorus). The forest understory is particularly rich in ferns, 

mosses, and shade-tolerant shrubs, reflecting high humidity and low light availability. Riparian 

corridors and coastal prairie remnants further increase habitat diversity and contribute to the 

overall ecological complexity of the landscape. 

Fauna and biodiversity 

Redwood National Park supports a diverse assemblage of wildlife associated with coastal 

temperate rainforest ecosystems. Large mammals such as Roosevelt elk (Cervus canadensis 

roosevelti) are especially prominent, frequently observed in open meadows and forest edges 

(Photo 199). Other large and medium-sized mammals include the American black bear (Ursus 

americanus), bobcat (Lynx rufus), and black-tailed deer (Odocoileus hemionus). These species 

depend on large, contiguous forest tracts and connected meadow systems for foraging, 

movement, and seasonal habitat use. 
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The park also holds high importance for avian biodiversity (Photo 200). Notable species 

include the marbled murrelet (Brachyramphus marmoratus), which nests in old-growth 

redwood canopies, and the northern spotted owl (Strix occidentalis caurina), a species closely 

associated with mature forest structure. Amphibians, including several salamander species, are 

particularly well adapted to the moist forest environment, while diverse invertebrate 

communities play essential roles in decomposition, nutrient cycling, and soil formation. 

Ecological integration and environmental management 

Environmental management in Redwood National Park prioritizes the conservation of 

remaining old-growth forests and the ecological restoration of areas affected by historical 

logging activities. Many sections of the park are currently undergoing active restoration aimed 

at reestablishing natural forest structure, hydrological connectivity, and native biodiversity 

patterns. 

Management strategies include habitat protection, river and watershed restoration, 

invasive species control, and the regulation of recreational activities. Given the sensitivity of 

redwood ecosystems to physical disturbance and climatic change, management efforts 

emphasize long-term ecological monitoring and adaptive management approaches. These 

strategies are designed to address emerging threats such as climate change, altered fire regimes, 

and habitat fragmentation while maintaining ecosystem resilience. 

Final considerations 

Redwood National Park plays a significant role in conservation and nature-based tourism 

at both national and international scales. Visitors are primarily attracted by the opportunity to 

experience old-growth redwood forests, rugged coastal landscapes, and diverse wildlife through 

activities such as hiking, scenic drives, and participation in environmental education programs. 

While tourism contributes to conservation awareness and supports local economies, it 

also requires careful planning to minimize ecological impacts. Visitor management measures, 

designated trail systems, and interpretive initiatives are essential for maintaining ecosystem 

integrity. In this context, Redwood National Park stands as a leading example of how large-

scale forest conservation can coexist with sustainable tourism and responsible public access. 

 

California Sequoias 

California’s sequoias rank among the most iconic living organisms on Earth, widely 

recognized for their exceptional size, longevity, and ecological significance. Belonging to the 

family Cupressaceae, these trees represent relicts of ancient forest systems that were once 

widespread across much of the Northern Hemisphere. Today, however, their natural 

distribution is restricted to relatively small and discontinuous areas along the California coast 

and the Sierra Nevada mountains in the western United States. 

Main sequoia species 

Two sequoia species are native to California and form the basis of the state’s remaining 

sequoia forests. 

Coast redwood (Sequoia sempervirens) 

The coast redwood is the tallest tree species in the world, with some individuals exceeding 

110 meters in height. This species occurs primarily along the Pacific coastline, where persistent 
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oceanic fog provides a critical source of moisture during the otherwise dry summer months. 

Fog drip contributes significantly to maintaining soil moisture and sustaining physiological 

activity, allowing redwoods to attain exceptional height and biomass. 

Giant sequoia (Sequoiadendron giganteum) 

The giant sequoia is recognized as the largest tree species in the world in terms of total 

volume. It is endemic to the Sierra Nevada, where it occurs at mid-elevations in relatively 

isolated groves. Many giant sequoias are more than 2,000 years old, placing them among the 

oldest living organisms on the planet.  

Their long lifespan and massive structure reflect a high degree of adaptation to stable 

climatic conditions and recurring low-intensity fire regimes. 

Although frequently mentioned in discussions of sequoias, the dawn redwood 

(Metasequoia glyptostroboides) is not native to California. This species is naturally distributed 

in China and is primarily of paleobotanical and evolutionary interest, given its close relationship 

to fossil taxa once widespread in the Northern Hemisphere. 

Geographic distribution and major protected areas 

The present-day distribution of California’s sequoias is extremely limited when compared 

to their prehistoric range. Sequoia sempervirens occupies a narrow coastal strip in northern 

California, extending slightly into southern Oregon. In contrast, Sequoiadendron giganteum is 

confined to approximately 70 discontinuous groves located along the western slope of the Sierra 

Nevada. 

Major protected areas that play a central role in sequoia conservation include: 

• Redwood National and State Parks, which protect extensive coast redwood forests; 

• Sequoia and Kings Canyon National Parks, which contain the largest and most 

continuous giant sequoia groves; 

• Yosemite National Park, home to several significant giant sequoia populations; 

• Muir Woods National Monument, a well-preserved example of coast redwood forest 

located near a major urban center. 

Together, these protected areas safeguard some of the most ecologically, historically, and 

symbolically important forest remnants in North America. 

Population decline and risk of extinction 

Although sequoias are not currently extinct, they experienced dramatic population 

declines during the late nineteenth and early twentieth centuries, a period that highlights their 

vulnerability to human impact.  

During the California Gold Rush and subsequent phases of urban expansion and railroad 

construction, large portions of sequoia forests were intensively logged. High commercial value, 

ease of access, and the absence of effective environmental regulation resulted in the loss of 

nearly 90% of the original coast redwood forests. 

In addition to logging, long-term suppression of natural fires had severe ecological 

consequences, particularly for giant sequoia ecosystems. These trees depend on periodic, low-

intensity fires to open cones, reduce competition, recycle nutrients, and promote successful 

regeneration. Disruption of this fire regime altered forest structure and limited reproductive 

success in many groves. 
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Conservation efforts and current challenges 

The establishment of national and state parks represented a decisive turning point in 

preventing the near-extinction of California’s sequoias. However, contemporary threats 

continue to challenge their long-term survival. Climate change, increasing frequency and 

intensity of wildfires, reduced atmospheric moisture, and habitat fragmentation pose growing 

risks, especially for coast redwoods, which depend strongly on stable coastal climatic 

conditions. 

Current conservation strategies focus on active fire management, forest restoration, 

watershed protection, and long-term scientific research aimed at understanding climate 

sensitivity and adaptive capacity. Today, sequoias serve as global symbols of environmental 

conservation, illustrating both the vulnerability of forest ecosystems to human disturbance and 

their potential for resilience when effective protection and management are in place. 

 

The photos presented in this report were taken by Fabio Rossano Dario and Cristina De 

Vincenzo, using a cellphone and a Canon PowerShot digital camera. 

 

 

CONCLUSIONS 

 

The protected areas examined in this study highlight the high ecological complexity and 

environmental relevance of California’s natural landscapes, particularly those dominated by 

conifer forest systems. Geological and geomorphological processes exert a strong influence on 

vegetation patterns, habitat heterogeneity, and ecosystem functioning, while pronounced 

climatic and altitudinal gradients further shape species composition and ecological resilience. 

Field observations carried out across different regions confirm that effective 

environmental management is essential for maintaining ecosystem integrity under increasing 

pressures associated with tourism, land use, and climate change. Measures such as habitat 

protection, visitor regulation, restoration of natural processes, and long-term ecological 

monitoring emerge as key components in sustaining these protected systems. 

Beyond their role as biodiversity reservoirs, California’s national parks and protected 

forests function as open-air laboratories for scientific research, environmental education, and 

the development of conservation strategies applicable to other regions. Their long-term 

preservation depends on adaptive management approaches capable of integrating ecological 

conservation with responsible tourism, public engagement, and ongoing scientific assessment. 
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Appendix 
 

 
Photo 1. Moving inland toward the Sierra Nevada, California. 

 

 
Photo 2. Sierra Nevada, California. 
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Photo 3. Sierra Nevada, in California, U.S., is an asymmetric mountain range with gradual 

western slopes, and steep eastern crags. 

 

 
Photo 4. The spatial configuration supports the coexistence of markedly contrasting 

ecosystems, ranging from desert and semi-arid landscapes to alpine and subalpine forests at 

high elevations. 
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Photo 5. The Inyo National Forest, located in eastern California, represents one of the most 

environmentally diverse natural areas in the western United States. Its territory extends from 

the eastern slopes of the Sierra Nevada to portions of the Great Basin. 

 

 
Photo 6. The landscape of the Inyo National Forest is the result of a complex geological 

history shaped by multiple interacting processes. 
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Photo 7. At mid to high elevations, coniferous forests dominate, composed primarily of Pinus 

contorta (lodgepole pine), Pinus jeffreyi (Jeffrey pine), Pinus albicaulis (whitebark pine), 

Abies magnifica (red fir), and Abies concolor (white fir). 

 

 
Photo 8. Inyo National Forest, located in eastern California. 
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Photo 9. Inyo National Forest is not a place to rush through. It asks only for presence, and 

offers silence in return. 

 

 
Photo 10. The lake holds the mountains without effort. Inyo National Forest, California. 
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Photo 11. Twin Lakes is nestled between Panorama Dome, and the steep southern flank of 

Mammoth Mountain, in Mammoth Lakes, California, U.S. 

 

 
Photo 12. A vastness that doesn’t overwhelm, but gently reminds us how small—and 

connected—we are. Inyo National Forest, California. 
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Photo 13. Among the trees, the light softens and the world slows its pace. 

 

 
Photo 14. Inyo National Forest, California. 
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Photo 15. Inyo National Forest, California. 
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Photo 16. Bark of a pine tree in the Inyo National Forest, California. 

 

 
Photo 17. Inyo National Forest, California. 
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Photo 18. Inyo National Forest, California. 

 

 
Photo 19. Inyo National Forest, California. 
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Photo 20. Wide skies, quiet ground, and the feeling that time has learned to pause. 

 

 
Photo 21. Inyo National Forest, California. 
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Photo 22. Inyo National Forest, California. 

 

 
Photo 23. Inyo National Forest, California. 
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Photo 24. Inyo National Forest, California. 

 

 
Photo 25. Inyo National Forest, California. 

 



The Institute of Biopaleogeography named under Charles R. Darwin 35 (2026) 1-122 

 

 

-34- 

 
Photo 26. Inyo National Forest, California. 

 

 
Photo 27. Ecosystems within the Inyo National Forest function as an integrated ecological 

mosaic, where geology, climate, vegetation, and fauna interact dynamically… 
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Photo 28. These systems provide essential environmental services, including hydrological 

regulation, soil protection against erosion, carbon sequestration, and the maintenance of 

regional biodiversity. 

 

 
Photo 29. Mammoth Lakes, in California, is known for its beautiful alpine lakes that boast 

crystal blue water with stunning mountainscapes in the background. 
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Photo 30. Inyo National Forest, California. 

 

 
Photo 31. Belding’s ground squirrel (Urocitellus beldingi) is a squirrel native to the 

mountainous regions of the western United States. In California, it is especially common in 

the Sierra Nevada, including Mammoth Lakes, where it inhabits open areas and alpine 

meadows at elevations between 2,000 and 3,600 meters. 
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Photo 32. The least chipmunk (Neotamias minimus) is the smallest chipmunk species, with a 

slender body and distinctive striping. It is less tree-dwelling than other chipmunks and is 

commonly found in sagebrush areas, coniferous forests, and riparian zones. 

 

 
Photo 33. Cyanocitta stelleri, commonly known as Steller’s jay, is easily recognized by its 

deep blue body, black head, and prominent crest. Intelligent and adaptable, this bird is often 

found in forests and mountainous regions, where it feeds on seeds, insects, and small animals. 
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Photo 34. Detail of a female Brewer’s Blackbird (Euphagus cyanocephalus), a very common 

bird in California, including urban areas, water edges, and parks. 

 

 
Photo 35. Located within the boundaries of the Inyo National Forest, the town of Mammoth 

Lakes represents the principal urban center in the region and serves as a gateway to the 

surrounding natural landscapes. 
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Photo 36. Together, the Inyo National Forest and Mammoth Lakes form a territorial system 

in which natural processes and sociocultural dynamics are deeply interconnected. 

 

 
Photo 37. Mammoth Lakes is known for its dozens of crystal-clear lakes, surrounded by 

mountains and forests. 
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Photo 38. The region stands out not only for its environmental and geological diversity, but 

also for its capacity to integrate conservation, tourism, and cultural expression, making it a 

strategic area for scientific research, environmental education, and sustainable tourism. 

 

 
Photo 39. Mono Lake features a breathtaking landscape formed by an ancient, highly 

alkaline, and extremely salty lake that serves as an important refuge for many bird species. 
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Photo 40. With an estimated age of over 3 million years, Mono Lake is one of the oldest lakes 

in North America and is about 2.5 times saltier than the ocean. 

 

 
Photo 41. Yosemite National Park, situated in the Sierra Nevada range in California, is 

widely known for its distinctive geological framework and striking landscapes shaped by 

tectonic activity and glacial processes. 
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Photo 42. The park’s geological foundation is largely composed of igneous rocks, particularly 

granites formed during the Mesozoic Era and associated with the Sierra Nevada batholith. 

 

 
Photo 43. The park’s geomorphology was strongly influenced by glaciation during the 

Pleistocene. Classic U-shaped valleys, such as the iconic Yosemite Valley, provide clear 

evidence of glacial erosion. 
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Photo 44. The interaction between rock fracturing, differential erosion, and glacial retreat 

contributed to the development of near-vertical cliffs. 

 

 
Photo 45. Mirror Lake is a small, seasonal lake located on Tenaya Creek in Yosemite 

National Park. 
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Photo 46. Mirror Lake, Yosemite National Park, California. 

 

 
Photo 47. Mirror Lake, Yosemite National Park, California. 
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Photo 48. Yosemite National Park, California. 

 

 
Photo 49. Mirror Lake, Yosemite National Park, California. 
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Photo 50. Mirror Lake is the last remnant of a large glacial lake that once filled most of 

Yosemite Valley at the end of the last Ice Age, and is close to disappearing due to sediment 

accumulation. 

 

 
Photo 51. Entrance to Yosemite National Park, California. 
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Photo 52. Yosemite National Park, California. 

 

 
Photo 53. Yosemite National Park is a US national park located in the Sierra Nevada 

mountains in the state of California. 

 



The Institute of Biopaleogeography named under Charles R. Darwin 35 (2026) 1-122 

 

 

-48- 

 
Photo 54. Yosemite National Park, California. 

 

 
Photo 55. Lower elevations are dominated by mixed oak woodlands, which gradually 

transition into mid-elevation coniferous forests ... 
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Photo 56. These forests include species such as Pinus ponderosa (ponderosa pine), Pinus 

lambertiana (sugar pine), and Calocedrus decurrens (California incense cedar). 

 

 
Photo 57. Yosemite National Park, California. 
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Photo 58. The lowlands of Yosemite National Park, such as the valley bottoms, are 

particularly humid and end up connecting to nearby lakes and rivers during the flood season, 

and through the action of groundwater. 

 

 
Photo 59. Yosemite National Park receives approximately three million visitors per year. 
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Photo 60. Yosemite National Park, California. 

 

 
Photo 61. Yosemite National Park is internationally renowned for its spectacular granite 

canyons, waterfalls, clear streams, forests of giant sequoias, and great biodiversity. 
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Photo 62. Yosemite National Park, California. 

 

 
Photo 63. Of the seven thousand plant species in California, about half are found in the Sierra 

Nevada, and more than 20% of the species are concentrated in Yosemite. 

 



The Institute of Biopaleogeography named under Charles R. Darwin 35 (2026) 1-122 

 

 

-53- 

 
Photo 64. Yosemite National Park, California. 

 

 
Photo 65. Yosemite National Park, California. 
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Photo 66. Yosemite National Park, California. 

 

 
Photo 67. With habitats ranging from dense chaparral to vast expanses of rock ... 
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Photo 68. … Yosemite National Park is home to more than 250 species of vertebrates, 

including fish, amphibians, reptiles, birds, and mammals. 
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Photo 69. At higher elevations, subalpine forests become prevalent, primarily composed of 

Abies magnifica (red fir) and Pinus contorta (lodgepole pine). 

 

 
Photo 70. Detail of a conifer. 
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Photo 71. Yosemite National Park is famous for its great diversity of conifers. 

 

 
Photo 72. Conifers do not produce true fruits, like those of flowering plants, but rather pine 

cones that contain their seeds. 
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Photo 73. Yosemite National Park, California. 

 

 
Photo 74. Yosemite National Park, California. 
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Photo 75. Yosemite National Park, California. 

 

 
Photo 76. Yosemite National Park, California. 
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Photo 77. Vegetation in Yosemite National Park is organized into well-defined altitudinal 

zones, reflecting variations in climate, soil conditions, and water availability. 

 

 
Photo 78. Yosemite National Park, California. 



The Institute of Biopaleogeography named under Charles R. Darwin 35 (2026) 1-122 

 

 

-61- 

 
Photo 79. Landscape with Half Dome in the background: a granite dome in the Sierra Nevada 

Mountains of California, located within Yosemite National Park. 

 

 
Photo 80. Yosemite National Park, California. 
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Photo 81. Yosemite National Park, California. 

 

 
Photo 82. Environmental management in Yosemite National Park is guided by principles of 

conservation, ecological restoration, and sustainable use. 



The Institute of Biopaleogeography named under Charles R. Darwin 35 (2026) 1-122 

 

 

-63- 

 
Photo 83. The view that photographer Ansel Adams (1902-1984) made famous, Tunnel View 

is a must stop for any first time visit to Yosemite Valley. A highlight is El Capitan, a 910-

meter-high rock formation located in the northern part of Yosemite Valley. 

 

 
Photo 84. Bridalveil Fall in Yosemite National Park. 
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Photo 85. Bridalveil Fall in Yosemite National Park is an waterfall dropping 620 feet, famous 

for its mist. 

 

 
Photo 86. Bridalveil Fall in Yosemite National Park. 
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Photo 87. Yosemite National Park, California. 

 

 
Photo 88. Yosemite National Park fulfills a major national and international tourism function, 

attracting millions of visitors each year. 
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Photo 89. The mule deer (Odocoileus hemionus) gets its name from its large, mule-like ears. 

It has a broad white patch on its rump with a black-tipped tail. It is a common deer species in 

Yosemite National Park and throughout the Sierra Nevada. 

 

 
Photo 90. The Yellow-bellied Marmot (Marmota flaviventris) is a large, furry rodent that 

lives in the open, rocky areas of Yosemite National Park. 
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Photo 91. The Western Scrub-jay (Aphelocoma californica) feed 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 non-dolphin shown to plan for the future, known as 

metacognition. It is a species of passerine bird native to North America. 

 

 
Photo 92. Reptiles are a well-represented group in terms of the number of species in 

Yosemite National Park. 
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Photo 93. Trail in Yosemite National Park, California. 

 

 
Photo 94. Yosemite National Park, California. 
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Photo 95. Coniferous forest in Yosemite National Park, California. 

 

 
Photo 96. Coniferous forest in Yosemite National Park, California. 
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Photo 97. Yosemite National Park, California. 

 

 
Photo 98. Yosemite National Park, California. 
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Photo 99. Yosemite National Park, California. 

 

 
Photo 100. Half Dome is a granite dome in the Sierra Nevada Mountains of California, 

located within Yosemite National Park. 
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Photo 101. Yosemite National Park, California. 

 

 
Photo 102. Yosemite National Park has approximately 3,200 lakes with an area greater than 

100 m². 
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Photo 103. Geologically, Yosemite National Park is characterized by the presence of granite 

rock and some older rocks. 

 

 
Photo 104. Lower elevations in Yosemite National Park are dominated by mixed oak 

woodlands, which gradually transition into mid-elevation coniferous forests. 
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Photo 105. Area covered in snow in Yosemite National Park, in the middle of spring. 

 

 
Photo 106. Yosemite National Park, California. 
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Photo 107. The Mono Basin Natural Forest holds important ecological, scientific, and 

recreational value. Tourism in the region is primarily oriented toward nature observation, 

birdwatching, hiking, and educational activities centered on volcanic landforms and unique 

lacustrine environments. 

 

 
Photo 108. Mono Lake features a breathtaking landscape. Because of this extreme salinity, no 

fish can survive in its waters… 
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Photo 109. Even so, the lake teems with life: we observed a remarkable diversity of birds 

along its shores. 

 

 
Photo 110. The contrast between the stark, mineral-rich landscape and the vibrant birdlife 

makes Mono Lake a truly unique and unforgettable place. 
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Photo 111. The Mono Basin, in Mono Basin National Forest is an endorheic drainage basin 

located east of Yosemite National Park in California, and Nevada, U.S. 

 

 
Photo 112. The House Wren (Troglodytes aedon) is 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. 
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Photo 113. Cliff Swallows (Petrochelidon pyrrhonota), with their distinctive mud nests 

clinging to rocks and structures… 

 

 
Photo 114. … many of them sheltering chicks. 
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Photo 115. Toiyabe National Forest forms part of the Basin and Range Province... 

 

 
Photo 116. … a region defined by extensive crustal extension and active faulting. 
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Photo 117. The landscape is characterized by elongated mountain ranges separated by broad 

valleys, reflecting a long history of tectonic uplift and subsidence. 

 

 
Photo 118. Toiyabe National Forest. 
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Photo 119. Toiyabe National Forest. 

 

 
Photo 120. Toiyabe National Forest. 
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Photo 121. Geomorphological features in the Toiyabe National Forest are largely shaped by 

fault-controlled topography, erosion, and climatic variation... 

 

 
Photo 122. … Steep mountain fronts, alluvial fans, and high-elevation plateaus are common. 
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Photo 123. Vegetation patterns in the Toiyabe National Forest reflect strong gradients in 

elevation, temperature, and moisture availability. 

 

 
Photo 124. Toiyabe National Forest. 
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Photo 125. The California ground squirrel (Otospermophilus beecheyi) in its typical behavior: 

sitting on rocks in open areas. 

 

 
Photo 126. The barn swallow (Hirundo rustica) is the most widely distributed species within 

the family Hirundinidae. It is an insectivore, capturing prey in flight, and undertakes seasonal 

migrations to regions with high availability of aerial insects. 
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Photo 127. Specimen of grey pine (Pinus sabiniana) in a square in Sacramento, California. 

 

 
Photo 128. Specimen of ponderosa pine (Pinus ponderosa) in a square in Sacramento, 

California. 



The Institute of Biopaleogeography named under Charles R. Darwin 35 (2026) 1-122 

 

 

-86- 

 
Photo 129. Specimen of torrey pine (Pinus torreyana) in a square in Sacramento, California. 

 

 
Photo 130. Detail of a torrey pine tree in a public square in Sacramento, California. 
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Photo 131. Incense cedar specimen (Calocedrus decurrens) in a public square in Sacramento, 

California. 

 

 
Photo 132. Close-up detail of the same incense cedar. 
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Photo 133. Giant sequoia specimen (Sequoiadendron giganteum) in a public square in 

Sacramento, California. 

 

 
Photo 134. Close-up detail of the same giant sequoia. 
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Photo 135. Douglas fir specimen (Pseudotsuga menziesii) in a public square in Sacramento, 

California. 

 

 
Photo 136. Jeffrey pine specimen (Pinus jeffreyi) in a public square in Sacramento, 

California. 
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Photo 137. Coast redwood specimen (Sequoia sempervirens) in a public square in 

Sacramento, California. 

 

 
Photo 138. Close-up detail of the same giant sequoia. 
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Photo 139. Seen from the shoreline, the Golden Gate Bridge rises majestically above the 

water, often partially wrapped in fog, creating a dramatic and unforgettable panorama of San 

Francisco’s coastline. 

 

 
Photo 140. Seagull at Pier 39, San Francisco. Seagulls (Larus occidentalis) are a constant 

presence here, soaring above the pier or resting along the railings, adding to the classic coastal 

character of San Francisco’s waterfront. 
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Photo 141. Muir Woods National Monument is located in coastal California, north of San 

Francisco, within the Marin Headlands region. 

 

 
Photo 142. Muir Woods National Monument, the famous sequoia park near San Francisco, is 

an extraordinary old-growth forest of coastal redwoods in California. 
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Photo 143. Walking through this pristine forest feels like stepping back in time. 

 

 
Photo 144. Here we encountered some of the tallest and oldest trees on the planet, giant 

sequoias soaring more than 60 meters into the sky. 
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Photo 145. Muir Woods National Monument, California. 

 

 
Photo 146. Muir Woods National Monument, California. 
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Photo 147. The redwoods form a multi-layered canopy structure that influences light 

availability and understory development. 

 

 
Photo 148. Detail of a trail in Muir Woods National Monument. 
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Photo 149. Vegetation in Muir Woods is dominated by dense stands of coast redwood 

(Sequoia sempervirens), one of the tallest tree species in the world. 

 

 
Photo 150. These forests thrive in the cool, moist microclimate created by frequent fog, 

moderate temperatures, and well-drained alluvial soils. 
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Photo 151. Muir Woods National Monument, California. 

 

 
Photo 152. The quiet atmosphere, filtered light, and massive tree trunks create a sense of awe 

and deep connection with nature. 
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Photo 153. Muir Woods National Monument serves as an important site for conservation, 

education, and tourism within the San Francisco Bay Area. 

 

 
Photo 154. Tourism is primarily focused on passive recreation, such as walking, nature 

appreciation, and environmental education, rather than high-impact outdoor activities. 
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Photo 155. Muir Woods National Monument, California. 

 

 
Photo 156. Muir Woods National Monument, California. 
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Photo 157. Muir Woods National Monument, California. 

 

 
Photo 158. Muir Woods National Monument, California. 
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Photo 159. The geomorphology of Muir Woods is characterized by steep-sided valleys, 

narrow ridgelines, and deeply incised stream channels. Fluvial erosion has played a dominant 

role in shaping the terrain, aided by high rainfall and persistent coastal fog... 

 

 
Photo 160. These processes have contributed to the development of shaded canyon 

environments with stable slopes and rich soils, conditions that are especially favorable for the 

growth of coast redwood forests. 
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Photo 161. The Western Gray Squirrel (Sciurus griseus) is native to California and 

commonly occurs in oak and redwood forests, including those of Muir Woods. 

 

 
Photo 162. The California jay (Aphelocoma californica) is a species of bird in the Corvidae 

family. According to studies from the University of Cambridge, it is capable of planning for 

the future. 



The Institute of Biopaleogeography named under Charles R. Darwin 35 (2026) 1-122 

 

 

-103- 

 
Photo 163. The Spotted Towhee (Pipilo maculatus) is very common in California, including 

in areas like Muir Woods, where it frequents forest edges, trails, and areas with low 

vegetation. 

 

 
Photo 164. The White-crowned Sparrow (Zonotrichia leucophrys) is 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. 
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Photo 165. Detail of a trail in Muir Woods National Monument, California. 

 

 
Photo 166. Detail of a trail in Muir Woods National Monument, California. 



The Institute of Biopaleogeography named under Charles R. Darwin 35 (2026) 1-122 

 

 

-105- 

 
Photo 167. Beneath the redwood canopy, the forest supports a diverse understory of ferns, 

mosses, and shade-tolerant shrubs. 

 

 
Photo 168. Muir Woods National Monument, California. 
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Photo 169. Muir Woods National Monument, California. 

 

 
Photo 170. Muir Woods National Monument, California. 
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Photo 171. Muir Woods National Monument, California. 

 

 
Photo 172. On the way from Muir Woods National Monument to Redwood National Park, we 

passed through Eureka, a beautiful and quiet coastal city in California, located in Humboldt 

County. 
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Photo 173. Culturally shaped by the so-called “Redwood Curtain,” Eureka is best known for 

its distinctive Victorian architecture. 

 

 
Photo 174. Eureka, California. 
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Photo 175. Redwood National Park was perhaps the highlight of our entire trip. 

 

 
Photo 176. Although we experienced many beautiful landscapes along the way—and surely 

many more are yet to come—nothing compares to the sheer grandeur of this forest. 
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Photo 177. The Redwood National Park, located in California's North Coast is the home to 

the tallest trees on Earth. The redwood forest has trees (Sequoia sempervirens) up to 84 

meters high. 

 

 
Photo 178. Vegetation in Redwood National Park is dominated by extensive stands of coast 

redwood (Sequoia sempervirens), which reach their greatest height and density within this 

region. 
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Photo 179. The cool, humid coastal climate, characterized by frequent fog and mild 

temperatures, provides optimal conditions for redwood growth. 

 

 
Photo 180. Redwood National Park. 
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Photo 181. Redwood National Park: where time slows beneath ancient redwoods. 

 

 
Photo 182. Redwood National Park, California. 
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Photo 183. Redwood National Park, California. 

 

 
Photo 184. Here, we witnessed a true natural spectacle: the tallest trees in the world. 
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Photo 185. We followed a short trail that led us to the Big Sequoia, considered one of the 

oldest trees on Earth... 

 

 
Photo 186. .. estimated to be around 1,500 years old and over 100 meters tall. 



The Institute of Biopaleogeography named under Charles R. Darwin 35 (2026) 1-122 

 

 

-115- 

 
Photo 187. Redwood National Park, California 

 

 
Photo 188. Redwood National Park, California. 
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Photo 189. Redwood National Park, California. 

 

 
Photo 190. Giants rooted in mist and silence. 
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Photo 191. Old-growth redwood forest along the northern California coast. 

 

 
Photo 192. The forest understory is rich in ferns, mosses, and shade-adapted shrubs. 
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Photo 193. Redwood forest ecosystem, shaped by fog, fire, and time. 
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Photo 194. Temperate rainforest dominated by coast redwoods. 

 

 
Photo 195. Coastal redwood forest (Sequoia sempervirens), northern California. 
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Photo 196. Walking among the tallest trees on Earth. 

 

 
Photo 197. We completed a hike of nearly 10 kilometers, walking deep through the redwood 

forest among giants reaching heights between 80 and 100 meters... 
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Photo 198. … an unforgettable journey surrounded by living monuments of nature. 

 

 
Photo 199. Roosevelt elk (Cervus canadensis roosevelti), a subspecies native to northern 

California, inhabiting coastal redwood forests. The thick neck with a mane-like appearance is 

characteristic of elk. The animal on the left is a young male with antlers still covered in velvet 

(growth phase: late spring to early summer), while the animal on the right is a female (which 

lacks antlers). 
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Photo 200. Corvus corax (Common Raven) is a large and intelligent passerine bird of the 

Northern Hemisphere, known for its omnivorous diet, adaptability, and remarkable 

intelligence, frequently featured in folklore. 

 


