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Huasco, 

The Atacama Desert of northern Chile is the world's second driest. 
Only the McMurdo Dry Valleys of Antarctica are drier. In terms of 
average annual precipitation, three cities, Arica (0.5mm), Iquique 
(0.6mm) and Antofagasta (1.7mm), share the distinction of being 
three of the four driest inhabited places on earth. However, in com
mon with the eastern part of the hyper-arid Arabian Desert, annual 
relative humidity is high, ranging from 74.42% atArica to 70.08% 
at Vallenar, a 20-hour drive south. As in the Namib Desert of South 
Africa, the proximity of a cold ocean cools the air year-round. Ab
solute historic minimums and maximums at Arica for example 
range between 8°C-31.3 °C, and the average annual temperature at 
Vallenar is 14.85°C (NOAA, 1961-90). 

The causes of this extreme aridity are well understood. The pres
ence of the stable Southern Pacific Subtropical Anticyclone results 
in near-permanent high pressure, and the high-altitude Pacific 
Walker Circulation brings dry easterly winds. The rain shadow ef
fect of the Andes on the east prevents the arrival of monsoon rain
fall from the Amazon, and the marine influence of the cold Hum
boldt Current on the west prevents precipitation from forming. The 
convergence of these four factors has resulted in a physical geog
raphy in which plants and animals, including fungi and insects, are 
absent over a large percentage of the total area of 140,000 square 
kilometers (approximately the size of the Mojave Desert ofNorth 
America). Even bacteria are rare. This is absolute desert, where the 
makeup and consistency of the soils are similar to those found on 
Mars (Navarro-Gonzalez et al. 2003). 

What has not been understood until recently is how long arid con
ditions have existed. Radiocarbon dating of fossil roots and leaf 
litter in now dry canyons indicates perennial flow and groundwa
ter recharge during the Pleistocene (16,380 to 13,740 years ago) 
as well as a mini-recharge event during the Medieval Climatic 
Anomaly or "Little Ice Age" (939-1309 AD) (Nester et al. 2008). 
A 45 ,000-year record of rodent middens ( vizcacha and 3 other spe
cies) shows a parallel increase in species richness and downhill 
encroachment of grasses consistent with wetter conditions during 
a similar period (16,200 to 10,500 years ago) (Latorre et al. 2002). 
Archeological evidence records a sudden abandonment of the area 
by humans shortly afterwards (9,000 years ago), presumably be
cause of a scarcity of resources (Dillehay 2002). 

But these relatively pluvial periods were just a blip on the radar 
in the grand scheme of things. University of Edinburgh geologists 
found dry river beds that apparently have not had surface flow for 
the last 120,000 years, and suggested hyperaridity has existed for 
20 million years (Dunai et al. 2005). Other lines of evidence have 
pushed the horizon of aridity and semi-aridity at least to the late 
Jurassic, making it the world's most ancient desert (Hartley et al. 2005). 

There are three perennial rivers which descend from the Andes, 
cross the narrow plain to the Pacific Ocean, and interrupt the Ata
cama. From north to south, they are the Loa, Copiap6 and Huasco. 
They are substantially oases, with more or less well-developed ri
parian plant communities and associated avian fauna, and the lat
ter two terminate as important coastal wetlands. There are other 
oases where underground aquifers reach the surface, as at Pica 
east of Iquique, and a few shallow sa/ares (salt lakes) of Pleisto
cene origin which may be occasionally replenished by runoff. But 
the influence of dense marine fogs along the coast, known locally 
as camanchaca in Chile and garua in Peru, have given rise to a 
unique botanical association, the Lomas Formations. These exist 
as islands of relative fertility sometimes called "meadows on the 
desert". 

The Lomas Formations have been mapped and well studied (Fig. 
1). At least 44 sites in central and southern Peru and 18 sites in 
northern Chile have been recognized (Dillon 2005, has pushed this 
number up to 1 00). Each site has the peculiarity that there exists 
a well-defined high coastal dune or ridge which forces the fog to 
rise and thus condense, making water available to adapted plants. 
Where there are gaps in the coastal uplift, hiatuses occur with no 
plant records. Such is the dependability of this water source that 
some coastal communities have invested in fog-harvesting sys
tems, which have allowed the development of small-scale agricul
ture (Canto Vera 1989). The river valleys serve as conduits for the 
fog, allowing the distinctive fog-adapted plants to penetrate as far 
as 30 and rarely 50 kilometers inland. 

A few of these sites have been protected by the respective govern
ments, but due to their unique ecological status, local ecologists 
strongly support further conservation. The limited Chilean exten
sion (less than 5,000 square kilometers) and fragile nature of the 
Lomas ecosystems makes them particularly sensitive to human im
pacts. The percentage of endemism in each is high, in some cases 
reaching over 60%. There are a total of 550 recorded species of 
vascular plants in 80 families (Dillon in preparation). 

Only Pan de Aztlcar in the northern sector ( 192 species), Llanos 
de Challe in the southern sector (206 species, each about 45,000 
hectares) and a few offshore islands have been designated National 
Parks. The estuary of the Rio Copiap6 and a section of coastline 
to the north including the Isla Grande de Atacama has been des
ignated a multi-use protected coastline, the AMCP-MU (121 sp~
cies). Other areas have been designated "priority sites" by CONAF 
and CO NAMA, the responsible government agencies (Squeo et al. 
2008). Time will tell whether this level of protection will prove 
significant. 

The actual extent of the Atacama Desert is somewhat controver
sial. Fixing the northern limit at the Peruvian border or even just 
south of Arica is congruous with the differences between the Pe
ruvian and Chilean floras on either side. Few species overlap to 
any great extent, so the Peruvian sector is usually considered as 
a southern extension of the Sechura Desert rather than a north
em continuation of the Atacama. At the eastern edge of the desert 
above about 1,500 meters elevation, summer rains increasingly 
fall, particularly between 2,400 and 3,600 meters. There are sub
Andean, high-Andean and tundra communities up to the maximum 
cold limit of vegetation at 4,300 meters (Villagran 2006). 
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South of Copiap6, which receives an average of 11mm per year, 
scarce but significant winter rainfall events occur. Beginning about 
40-50 kilometers south of Vallenar (31.6mm), some of the more 
xeric woody elements of the central Chilean matorral start occur
ring, at first mostly along dry washes. At the boundary of the III 
and IV Region grasses appear, so it can no longer be considered 
hyperarid. Sections of the coastal range, greatly influenced by the 
fog, can appear quite lush during the spring. But annual rainfall at 
La Serena on the Rio Elqui is still only 78.5mm, and 62 kilometers 
inland, far beyond the fog's influence, Vicuna is, by any definition, 
still a desert. 

Despite the dryness of the northern part, the El Nifio/La Nifia cycle 
can have a profound effect on the southern Atacama, producing 
the periodic "Desierto Florida" phenomenon. The last full-blown 
event occurred in 2002, but during the southern winter of 2008 
three rains fell, enough to produce a mini-event in at least five 
locations south of Copiap6. I chose the Fiestas Patrias (Indepen
dence Day) holiday in September, the southern vernal equinox, to 
make my first expedition to the Rio Huasco, following the river 
from west to east from its mouth to near the headwaters. In 2009 
I chose the same dates and followed the Rio Copiap6 from east to 
west, the coast north to Caldera and then back south to Huasco and 
the Rio Elqui. 

At 2,900 miles long (a footprint equivalent to the Pacific coast from 
the tip of Baja California to Juneau, Alaska in reverse) distances in 
Chile are vast. It is a 1 0-hour overnight bus trip from Santiago to 
Vallenar, the capital of the Huasco District, and another hour to the 
coast. Arriving at the port of Huasco before daybreak, I found it 
socked in with the customary dense morning fog. Typically the fog 
dispersed sometime between 1 and 3 pm and rolled back in again 
around 3 or 4 pm, so trying to time the break to take photos in full 
sun was challenging. 

The Huasco Lomas 
The Huasco site is the southernmost of the 60-odd Lomas Forma
tions. At the top of the nearby shale hills I found an incredible gar
den of fog plants, most of them in full bloom (Fig. 2). Large masses 
of Eulychnia breviflora up to 2 meters wide had flower buds (fore
ground, Fig. 2) while Echinopsis deserticola were already covered 
in showy white blooms (Fig. 3). Magnificent mounds of endemic 
Copiapoa malletiana, some with as many as 30 stems (Fig. 4), a 
few in bloom, occurred both on flat surfaces and in rock cracks. 
Single-stemmed Eriosyce villosa with ripe fruits mostly grew 
sheltered by other plants on ledges and in rock cracks, whereas 
multi-stemmed Eriosyce nap ina ssp. napina, a few also in bloom, 
grew in full sun. It was difficult to avoid stepping on small cactus 
plants and seedlings, which occur at a density of as many as 20 
or more per square meter (Fig. 5). Mats of ground-hugging "dog 
cholla"Tephrocactus and a few semi-erect, branching Tephrocac
tus tunicatus rounded out the cactus species. 

The most diverse family of the Chilean Lomas Formations is the 
Asteraceae with 65 species. N olanaceae, originally described as 
a distinct family, has now been definitively included as a mono
typic genus in Solanaceae (Dillon 2005), which leaves the latter as 
the second most diverse family with 56 mostly endemic species. 
Fabaceae ranks third with 35 species, and Cactaceae fourth with 
from 30-40 species, depending on the source. Boraginaceae with 
26 and Apiaceae with 17 follow as the fifth and sixth most impor
tant families (Dillon in preparation). 

Perhaps the plant which most dominates the visual landscape at 
this location is Oxalis gigantea ( "churco, " Oxalidaceae ), with 
striking erect branches to 1.5 meters, dense foliage and numer
ous yellow blooms (Fig. 6). This is one of the few edible Atacama 
plants. Non-succulentAsteraceae were represented by Chuquiraga 
acicularis, a compact spiny shrub with at least some blooms in 
evidence, as well as a few scattered daisies. Fabaceae in bloom 
included Adesmia confusa ( "varilla ") with interesting persistent 

Figure 2. Huasco Lomas, Eulychnia breviflora in foreground 
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Figure 3. Echinopsis deserticola in bloom 

Figure 4. Copiapoa malletiana, Cristaria in foreground. 

Figure 5. Density of small cactus 

Figure 6. Oxalis gigantea bloming 

hairy pods (Fig. 7) and Senna cummingii var. cummingii ( "alca
parra ''), with yellow blooms and both prostrate and erect forms 
(Fig. 37, different location). Bignoniaceae included the widely
occurring erect perennial Argylia radiata, known as "terciopelo" 
("velvet," in reference to the texture of the mostly yellow but oc
casionally red flowers) or "pat as de gallina, " ("chicken-feet," in 
reference to the leaves, Fig. 8). Among Solanaceae in bloom were 
two lovely nightshade species and a lone Lycium leiostemum, with 
hundreds of fragrant narrow drooping cream-colored flowers (Fig. 
9). There were at least two species of Crist aria (Malvaceae ), one 
seen in the foreground in Fig.4, and among the Convolvulace
ae, prostrate pale pink Convolvulus coquimbensis grew on flat 
ground 

Large meter-wide mats of Fagonia chilensis (Zygophyllaceae) 
covered with lovely pink blooms also grew in the open (Fig. 1 0). 
Frankenia chilensis ("salitre, " Frankeniaceae) is a dominant sub~ 

shrub here, but none were seen in bloom. Boraginaceae was repre
sented by several upright shrubby species to 1 meter tall, Heliotro
pium stenophyllum (''palo negro") and H. sinuatum with white 
blooms (seen in the center of Fig. 13), H. linearifolium without 
blooms and an unidentified one with yellow blooms. Skytnathus 
acutus ("cacho de cabra," Apocynaceae) with yellow blooms, 
grows to 3 meters wide in the open and is usually surrounded by 
last year's long, curling ram's hom seed pods (Fig. 11). A lone 
Ephedra gracilis (''pin go pingo, " Ephedraceae) grew on top of a 
boulder. 

For sheer biomass and variety of shapes and forms, the endemic 
genus Nolana stood out. Mounds of trailing succulent Nolana cras
sulifolia with cream-colored blooms created hanging gardens and 
desert meadows wherever cui-de-sacs caught the fog or narrow 
rock formations channelled it (Fig. 12-13). Other succulentNola
nas growing in drier, more exposed locations included N. sedifolia 
("sosa brava," "hierba de Ia lombriz'') with bead-like foliage and 
petite white flowers (Fig. 14) and N. salsoloides with pinkish-blue 
flowers. The most beautiful Nolana by far was N. rupicola, which 
starts growing as a small rosette on rock ledges and ends up as a 
showy compact multi-branched succulent with large pure white 
to bluish blooms (Fig. 15). There was one non-succulent Nolana 
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Figure 7. Adesmia confusa Figure 8. Argylia radiata bloom 

Figure 9. Lycium leiostemum blooms Figure 10. Fagonia chilensis blooms 

Figure 11. Skytnathus acutus blooms and seed pods Figure 12. Nolana crassulifolia blooms 
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Figure 13. Desert meadow of Nolana crassulifolia with with Heliotropium sinuatum in the center 

Figure 14. Copiapoa and Nolana sedifolia blooms Figure 15. Nolana rupicola blooms 
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here, represented by a few woody specimens with rosemary-like 
leaves and clusters of large showy blue flowers (Fig. 16). Succu
lent-leafed Tetragonia maritima ("aguanosa, "Aizoceae), a hand
some compact, erect shrub to 1 meter was also in full bloom (Fig. 
17). This plant also occurs widely in the interior away from the 
fog, but as a much-reduced mat. A pair of succulent Calandrinia 
species ("pat as de guanaco, " Portulacaceae ), C. scaposa and 
C. longiscapa were beginning to bloom both in the open and in 
rock pockets and cracks (Fig. 18-19). A bizarre succulent aster, 
Polyachyrus fuscus, with globose heads of tiny pale pink blooms 
and contorted water-storing leaves, thrived in both full sun and the 
shade of rock overhangs (Fig. 20). Mesembryanthemum crystal
/inurn (Mesembryanthemaceae) was blooming both on ledges and 
on the flats in full sun locations (Fig. 21 ). 

But the signature plants of the "blooming desert" are the geo
phytes, which remain dormant for years and then spectacularly 
emerge to cover the plains after rains. Two species predominated 
here, Alstroemeria philippii ("lily of the Incas," Amaryllidaceae, 
Fig. 22) and Leucocoryne coronata (Liliaceae, Fig. 23). 

The Lomas are the only locations in the southern Atacama aside 
from the river valleys where there exists a sufficiently rich and 
diverse habitat to support more than the occasional transient raptor 
or scavenger. Here there are enough insects to support a few liz
ards (Tropidurus spp.), a mouse (Phyllotis darwini), a diminutive 
fox (Pseudalopex griseus ), and the small passerine Geositta. The 
native bird list for Llanos de Challe National Park lists 50 species 
(Squeo et al. 2008), many of them seabirds, but during the begin
ning of winter when insect pupae hatch, a few migrant songbirds 
arrive. When the Lomas are in bloom, they are also visited by sev
eral species of hummingbirds. Sea mammals included sea lions 
(Otaria.flavescens) and sea otters (Lutrafelina). 

The Rio Huasco Valley 
Immediately upon leaving the coastal Lomas on the 50-kilometer 
return trip up the Huasco valley, the panorama changes quickly. 
Even though the fog persists until at least noon every day, the flat 
valley doesn't favor condensation, so the vegetation is small and 
evenly-spaced. Irrigation agriculture (principally olives and fruit 
trees) is practiced at the old haciendas of Atacama and Buena Es
peranza and in the vicinity of the old town ofFreirina. About 30-40 
kilometers inland, very little grows outside the narrow river valley 
except mounds of Copiapoa and Eulychnia. The small city ofVal
lenar, a shopping and transportation hub located where the Pan-American 
Highway crosses the Huasco, presents a dusty and desolate aspect. 

As in all Chilean towns, the first thing that strikes the visitor is the 
large number of stray dogs, almost universally friendly and appar
ently well-fed. Just after noon the fog suddenly vanished, the city 
was bathed in brilliant desert sunshine, and the bright orange Pal
lauta bus rolled up to the station, bound upriver. Most of the pas
sengers were students on spring break or people working in distant 
cities coming home for the holiday. Others were shoppers return
ing laden with supplies purchased in Vallenar. The road mostly fol
lows the river until the massive irrigation project of the Santa Jua
na Reservoir is reached (Fig. 24). Here the winding road is cut into 
the steep multi-hued mountainsides. According to the bus driver, 
a herd of guanacos which comes down from the dry mountains to 
drink can be seen from the road here in the evenings. 

53 kilometers beyond Vallenar at the town of Alto del Carmen, the 
Rio Huasco splits into its two main tributaries, the Rio del Tnin
sito and the Rio del Carmen. The Inca Empire maintained outposts 
here, but during colonial times, the Diaguita tribe was in control 
of the area, and to resolve conflicts the valleys were partitioned in 
1797 by the Spanish Crown. The El Carmen was allotted to the 
Spaniards and the El Tninsito to the Diaguitas. The former became 
known as the Valle de los Espafioles and the latter as the Valle de 
los Naturales. Today, notwithstanding continued settlement over 
time, there is still a significant indigenous presence along the El 
Tninsito, and the two valleys retain much of their frontier flavor. 

Mining is king in the Atacama, but the most famous product of the 
Huasco Valley is pisco. This 60-86 proof grape brandy originated 
in Peru, but most of the world's production now comes from the 
III and IV Regions of Chile. The essential ingredient is the pisco 
grape (varieties include Muscatel, Torontel and Pedro Jimenez), 
with a naturally higher sugar content which is intensified by keep
ing them a bit on the dry side. The Atacama, being temperate and 
practically rainless, has the ideal conditions for its cultivation. 
Large commercial operations typically fracture rocky hillsides 
with dynamite, place cylindrical bags filled with a mixture of soil 
and guano in holes, and plant the vines inside. Modem drip-irri
gation systems deliver a carefully calculated amount of water, and 
after about 10 years the exhausted and root-bound vines are typi
cally replaced (Fig. 25). 

Besides employment opportunities in growing and harvesting the 
grapes, many local residents work for large distillers like Capel in 
Alto del Carmen, or traditional small producers like Horc6n Que
mado in San Felix. The tradition of carefully crafting traditional 
alcoholic beverages at home is also widespread. The Valle de los 
Espafioles is famous for the naturally-fermented sweet wine pa
jarete, which is made in a cowhide noque. Stronger piscos and 
aguardientes of various proofs distilled in copper alambiques with 
jealously guarded family recipes include such legendary concoc
tions as sueno azul ("Blue Dream"). One finds them by asking 
around or simply by knocking on doors. 

The municipality of Alto del Carmen, founded by the Spanish as 
Huasco Alto in the XVII century, is the administrative capital of a 
far-flung area which embraces a total of 8-9,000 souls extending 
along the rivers to near the Argentine border. The colorful official 
website ostentatiously proclaims it a "tourist complex". Expecting 
holiday crowds, I had brought a sleeping bag in case there were 
no rooms available. To my surprise, there were only two other 
tourists in the entire town, a pair of father and son attorneys from 
Copiap6, Patricio Pinto Galleguillos, Jr. and Sr. We found comfort
able inexpensive lodging at El Meson del Valle and dined on deli
cious home cooking personally prepared by the manager, Norma 
Olmedo Salinas. 

Besides the 1830 adobe church on the main plaza and numerous 
examples of vernacular architecture, the Casona de Huasco Alto 
stands out. Functioning originally as the town hall, its various ad
ditions now showcase traditional building techniques. There are 
walls of quincha de barro (wattle and daub), window shades of 
tejidos de cana (woven river cane, Fig. 26) and roofs of techo de 
cana (a framework of poles and cane covered by a water-proof 
layer of cattails topped by clay, Fig. 27). 
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Figure 16. Nolana sp. blooms Figure 17. Tetragonia maritima blooms 

Figure 18. Succulent Calandrinia scaposa 

Figure 19. Semisucculent Calandrinia longiscapa 

Figure 20. Polyachyrus fuscus blooms 
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Figure 22. Alstroemeria philippi 

Figure 21. Mesembryanthemum crystallinum blooms 

Figure 23. Leucocoryne coronata and Alstroemeria 
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Figure 24. Santa Juana Reservoir 

Figure 25. Pisco vineyards La Marquesa 



34 
Desert Plants 

Figures 26 and 27. Casona de Huasco Alto 

The caretaker of this small museum-cum-art gallery, Felix Eva
risto Guerrero Cortes, ekes out a living selling art prints and bot
tling his own traditional brand of pisco. He also turned out to be 
the town historian and ethnobotanist, who quite naturally became 
my informant while exploring the area (Fig. 28). 

La Quebrada de Pie de Gallo 
Rugged "Rooster Foot Canyon", easily reached on foot from the 
town, proved to be an excellent location in which to botanize the 
middle Huasco. Reminiscent of similar canyons in my native Su
perstition Mountains of central Arizona, it has been protected from 
grazing by means of an improvised barrier near the mouth. Rain
fall in the southern Atacama is mainly a function of elevation, but 
plant density is largely governed by aspect. Steep rocky north and 
west-facing slopes may appear nearly barren, but south and east
facing slopes can support a substantial assemblage of tough xero
phytic and succulent perennials. Deep shady canyons can harbor 
subsurface water flows which support a limited number of riparian 
species and even a few ephemeral springs (Fig. 29). 

Figure 28. Felix Guerrero and author, Alto del Carmen 

Figure 29. Quebrada de Pie de Gallo 

The adjacent Monte Desert of Argentina's San Juan Province, the 
original homeland of the Diaguita people, shares some of the same 
woody elements with the Chilean flora. Acacia caven ( "espino," 
Fabaceae) is the most common small tree here as there, occurring 
widely on dry slopes and bajadas (Fig. 30). Other leguminous trees, 
Geoffroea decorticans ( "chanar"), Prosopis tamarugo and Nico
tiana glauca ("tree tobacco," Solanaceae) are widespread but less 
common. Surprisingly, the Chilean mesquite Prosopis chilensis, 
although famous in the landscape trade throughout the subtropics 
of the world, is rather uncommon in occurrence in Chile and is list
ed as endangered almost throughout the Huasco drainage (Squeo 
et al, 2008). It is found in the wild as far south as Santiago, but the 
much smaller Acacia is the preferred charcoal plant throughout the 
northern half of Chile. At this site P. chilensis was represented by 
a single specimen near the canyon mouth (Fig. 31 ). 

Plants of the dry slopes, many of them blooming, included the 
cacti Eulychnia and Eriosyce and the coastal species Ephedra, 
Heliotropium stenophyllum, Senna cummingii and Calandrinia 
longiscapa. New perennial species in bloom were Encelia cane
scens ( "coronilla de fraile, "Asteraceae ), Argemone hunnemannii 
( "cardo santo, "Papaveraceae ), and bright patches of diminutive 
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Figure 30. Acacia caven in bloom 
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Figure 31. Quebrada de Pie de Gallo Prosopis chilensis 

yellow Cruckshanksia pumila ( "rosita del campo, " Rubiaceae) 
(Fig. 32). In the canyon bottom and among the boulders, I found a 
few blooms on Adesmia argentea, but none of the edible peanut
like fruits on Balsamocarpon brevifolium ( "algarobilla, " Fabace
ae ). Fragrant Aloysia salvii (Verbenaceae) was in full bloom. 

Species growing along the dry channel which were not yet in 
bloom included Krameria cis to idea (''pacul, "Krameriaceae) with 
spiny globular fruits and a single edible seed, Proustia ilicifolia 
( "tola, "Asteraceae) and Cordia decandra ( "carboncillo, "Borag
inaceae). There were also some invasive Ricinus comunis, thick
ets of perhaps intentionally introduced Arundo donax ("carrizo" 
cane) and a few patches of what were apparently Typha domiguen
sis ("cattails"), cut to the ground and harvested for roofing materi-

als. Although I climbed perilously high into the canyon and up 
onto the rocky slopes, I didn't find any of the native Salvia tubi
flora (Lamiaceae) that Felix had told me was growing higher up in 
shady locations. When I asked him about it later, he admitted he 
had already harvested all he had found for medicinal use. 

The Upper Valley of the Rio del Transito 
Bright and early on Independence Day I again boarded the Pal
lauta bus for the long journey to the Juntas de Valeriano near the 
Argentine border. Most of the road is narrow and unpaved and the 
bus was crowded, but the passengers were all dressed up and in a 
festive mood. We stopped at the depot or main plaza of every tiny 
little dot of a town along the way, and the colorful Cretaceous sedi
ments and high mountain scenery were breathtaking. Little places 
with names like Chiguinto, Chanchoquin, El Tninsito, Chollay 
and Conay, all decorated for the biggest holiday of the year, were 
seemingly lost in time. 

At Conay the Rio del Transito splits into its two main tributar
ies, the Rio Chollay and Rio Conay. Around mid-afternoon near 
Malaguin, the driver turned the bus around, parked it in the road
way, and went into a house for a drink of pisco and a siesta. The 
Rio Conay was on one side and a long, steep hillside of weathered 
granite was on the other. This is the end of the desert. From where 
I stood the west-facing slope beyond the river looked desolate and 
lifeless, but on the lower parts of the near east-facing slope the 
plant density was fairly high (Fig. 33). 

Several key species were familiar from the previous site, but the 
dominant plants at this location were the compact, leafless Euphor
bia aphylla (Euphorbiaceae ), just beginning to bloom, and three or 
more species of Adesmia, A. parviflora, A. argyrophylla and A. 
eremophila (Fabaceae ). A common shrub at this location with dark 
green reduced leaves, Phrodus microphyllus (Solanaceae), was 
liberally festooned with long, cream-colored drooping trumpet
shaped blooms (Fig. 34). It is quite rare, apparently found only 
here along the banks of the Rio Conay between 1,800 and 1,950 
meters elevation. Heliotropium chenopodiaceum (Boraginaceae), 
was likewise covered with curved cymes of petite white blooms 
(Fig. 35). Near the bottom of the slope I found a group of Lycium 
minutifolium. Although several grass species are recorded as oc
curring in the Atacama, nowhere in my travels did I find any. The 
most common grass is Stipa frigidum, reportedly found only at the 
higher, wetter elevations (Villagnin, 2006) . 

The trip back down the valley, being downhill, goes much more 
quickly. At one bend in the road, the driver pointed out the location 
of the Barrick-Swain gold project (know as Pascua Lama), high up 
on the snow-crested skyline (p. 40, top). This controversial project, 
7 5% in Chile and 25% in Argentina, has been years in preparation, 
and is seemingly opposed by every resident of the valley. But in a 
country where mining is and has always been king, this Canadian 
venture has proved to be unstoppable. At last report, the company 
had agreed not to disturb the three glaciers that overlay the ore 
deposit and to employ scientists to carefully monitor them. Local 
residents are unconvinced, believing that the project will inevita
bly end up reducing the flow or polluting the pristine rivers upon 
which they depend for their livelihoods. Fearing the destruction of 
their way oflife, they have painted anti-Barrick slogans on houses, 
fences, walls and rocks throughout the valley. 



36 Desert Plants 

Figure 32. Quebrada de Pie de Gallo dry slope 

Figure 33. East slope Rio Conay near Malaguin 
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Figure 34. Phrodus microphyllus Rio Conay 

Figure 35. Heliotropium chenopodiaceum 
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That night I was invited by a group of Chilean students to attend 
a "real" Independence Day fiesta in the village of La Marquesa. A 
local band played Mexican nortefzos and corridos while the locals 
danced the traditional cueca until daylight. The national food of 
Chile is the completo, nothing more than a humble hot dog smoth
ered with diced tomatoes, avocado and mayonnaise. But the na
tional passion is empanadas, almost indistinguishable from the 
Australian pastie. We ate great plates of them washed down with 
bottles of red wine. Towards dawn we were invited to stay at the 
nearby residence of one of the village's leading citizens, and were 
provided with comfortable rooms at no cost. 

The Upper Valley of the Rio del Carmen 
A strong earthquake, which shook the walls and sounded like a 
7 4 7 taking off, rudely woke us the next morning. After catching a 
ride back to my inn for breakfast, my lawyer acquaintances from 
Copiap6 offered to take me in their pickup truck as far as Piedras 
Juntas, which had been my goal, but said they had some stops to 
make along the way. I accepted, and we were soon traveling up the 
Old Spanish Road through La Vega, Retamo and La Crucecita. We 
stopped in San Felix to take care of some business, then continued 
on to near La Higuerita to locate the best pajarete and aguardiente 
maker in the valley. 

Finding him at home, he took us around back into his distillery 
and showed off his wares. After much tasting and some negotia
tion, we each left satisfied with a collection of bottles of various 
proofs, then continued on to the trailhead of the Sendero de Chile. 
This was a pilot project, the first segment of what is planned to 
be a national trail system. To date there are 36 discontinuous seg
ments totaling almost 1,500 kilometers. Over the next 30 years, 
infrastructure and tourist services are planned for the entire 8,500 
kilometer length. My companions intended to hike to the top of 
the first ridge to take a look beyond and return. I intended to bota
nize the area, and began by walking up a knife-edge ridge which 
dropped off into a sheer abyss to my right. 

This was one of the locations which had received rain, and some 
woody shrubs and perennials were in bloom. But at this elevation 
the promised carpet of flowers which would soon result in the De
sierto Florido (here mostly Calandrinia) were still only seedlings. 
I was a few weeks early, but made the best of it, adding a few 
more species to my catalogue of photos. The dominant shrub at 
this location is Bulnesia chi! ens is (Zygophyllaceae) which seldom 
exceeds 1 meter on dry north-facing slopes, but can attain the stat
ure of a small tree if growing in a more propitious location (p. 40, 
bottom). Most plants were covered with young fruits. A fragrant 
white-flowered Buddleja sp. (Marrubiaceae) under a meter tall, 
was another common shrub on the lower part of the slope. Here 
and there, splashes of yellow blooms included green-leafed forms 
of the ubiquitous Encelia canescens (Fig. 36), Senna cummingii 
(Fig. 3 7), prostrate Senna brongniartii, and Cruckshanksia pumila. 
There were numerous individuals of a lovely diminutive multi
stemmed Eriosyce, the only cactus growing at this site. 

High up on the shaly scree I could see some darker mounds which 
were apparently the highest plants on the slope~ With some dif
ficulty I scrambled up and found them to be Aristolochia chilensis 
("ore} a de zorro, " Aristolochiaceae ). The common name "fox 
ear" is amply descriptive, and I was rewarded by the appearance 

Figure 36. Encelia canescens blooming 

Figure 37. Senna cummingi blooming with Eriosyce 

Figure 38. Aristolochia chilensis bloom 
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of several large maroon-colored blooms on the largest plant, which 
sprawled to about a half-meter wide (Fig. 38). The Atacama is also 
home to the large yellow-flowering Aristolochia pearsei, which I 
was not lucky enough to see. 

Riparian Community of the Huasco Valley 
On my last morning in Alto del Carmen I walked the 6 kilometers 
of the original Old Spanish Road to the community ofRetamo and 
back. The valley of the Rio del Carmen is broad at this elevation, 
and an important resource for many species of birds. Since the 
paved highway has long since bypassed this section, and most of 
the human population was at home recovering from the fourth day 
of the fiesta, I was lucky enough to be the sole traveler on the road. 
South America was isolated as an island after the breakup of Gond
wanaland. Due to periodic extinctions, and with no mainland to 
allow repopulation, there is a paucity of terrestrial animal species. 
The lack of carnivores may explain why two-thirds of the world's 
surviving camel species (llama, guanaco, vicuna and alpaca) and 
the world's largest rodents (capybara and mara, the "Patagonian 
hare") are found only here. It may also explain the amazing diver
sity and profusion of birds. South America is home to one-third of 
all known bird species, and the bird lists of Colombia, Peru and 
Bolivia are the world's longest, each topping 1,700. 

Raucous queltehues loudly announced my intrusion, and several 
species of native ducks, egrets and herons fled nervously at my ap
proach. Doves and caracaras on the other hand, intent upon their 
mating rituals, ignored me until I had inadvertently passed too 
close to a nest. A caracara unexpectedly dive-bombed my head, 
and I almost threw my back out jumping out of its way. Typical 
native riparian species besides Prosopis chilensis and P. tamarugo 
included Salix humboldtiana, Schinus aareira, Acacia macrantha 
and Caesalpinia tinctoria. I discovered that my last pair of batter
ies was dead, and it being Sunday and a holiday, I was out of luck 
and missed getting any bird photos. 

Small landholders along the river grow avocados, almonds, peach
es and other fruit trees and keep a few pigs, cows, goats and of 
course horses. As in Argentina, many city-dwellers ride horses 
on the weekend for pleasure, but in rural Chile saddle horses and 
horse-drawn carts are still a viable means of transportation. I passed 
more than a few freshly-turned bean fields, and one bare-chested 
fellow was out plowing the dry soil with a rusty mold-board plow 
hitched to a big white mule. It looked identical to the one my great
uncle had used on his homestead in Chino Valley, Arizona in the 
1930's and 40's. 

I shouted out a greeting, and instead of shouting back, he dropped 
the reins and walked on down to the fence to get a look at the grin
go stranger. We passed the time of day, but inevitably the conver
sation turned to the Pascua Lama project and the uncertain future 
that lay ahead for this once lonesome valley. After a bit we both 
fell silent, and just stood looking around at the desolate mountains. 
The only audible sounds were the birds and the river. 
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Rio Chollay looking toward Argentina and Pascua Lama site 

Bulnesia chilensis small tree above upper Rio del Carmen 


