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Abstract

J. Pizarro-Araya, J. Cepeda-Pizarro, J.E. Barriga, and A. Bodini. 2009. Biological 
vulnerability in the Elqui Valley (Coquimbo Region, Chile) to economically important 
arthropods. Cien. Inv. Agr. 36(2):215-228. Current climate conditions in north-central Chile 
(25°57´-32°13’S, 71°43´-68°16´W) are characterized by increasing temperatures and decreasing 
rainfall. Global warming is expected to alter the hydrology and ecoclimatic characteristics of 
north-central basins with multiple effects, including changes in plant and arthropod phenology 
and biodiversity. Among these basins, the Elqui Valley (29°50´S, 70°52´W) stands out for 
its large population and the economic importance of tourism and agriculture. The taxonomic 
composition of agriculturally and medically important arthropods was studied in three locations 
in the Elqui Valley by manual capture of specimens and interviews with farmers, agricultural 
workers, and local leaders. Out of a total of 145 species of insects and 36 species of arachnids, 
36 insects and 1 arachnid are considered pests and are known to attack one or more host plants. 
Four orders dominated the insect suryes: Coleoptera (31.3% of the total captured), Orthoptera 
(13.9%), Hymenoptera (9.3%), and Lepidoptera (13.4%). Some agriculturally important insects 
include Macrosiphum, Rhopalosiphum, Myzus (Aphididae), Coccus, Parthenolecanium, 
Saissetia (Coccidae) and Pseudococcus (Pseudococcidae). Some medically important species 
are those in the zoonotic genera Loxosceles, Latrodectus, Triatoma, and Mepraia. The study 
of agriculturally and medically important arthropods will improve the design of better of 
management plans to minimize the vulnerability of ecosystems to climate change.

Key words: Arthropods, climate change, agricultural cropland, rangeland, Elqui Valley, arid 
zones.

Introduction

Impacts on the planet’s climate associated with 
changes in the composition of the atmosphere 

were hypothesized at the end of the 19th cen-
tury, but it was not until a century later in the 
late 1980s that the international community be-
came convinced of this (IPCC, 2001). The IPCC 
(2005) states that throughout the 20th century 
and especially during the 1990s, the average 
temperature of the Earth’s surface increased by 
0.2 to 0.6°C. There is a consensus among cli-
mate change researchers that the temperature 

Received 20 August 2008. Accepted 07 November 
2008.
Corresponding author: japizarro@userena.cl



CIENCIA E INVESTIGACIÓN AGRARIA216

of the Planet will increase by several degrees 
in the next 50 to 100 years that the precipitation 
will decrease (Schneider, 1993; IPCC, 2005).

Average temperatures are expected to increase 2 
to 4°C over much of continental Chile (Mooney 
et al., 2001; González and Velasco, 2008). Sev-
eral studies (Arroyo et al., 1993; Villagrán and 
Armesto, 1993) warn of possible aridization in 
the Mediterranean climate region (30-38º S) and 
a decrease in precipitation. Ecosystems vulner-
able to climate change include basins depen-
dent on snowfall, such as the Elqui river basin 
(29 35´-30 20´S, with an area of 9,437 km2) (Za-
vala and Trigos, 2009).

Changes in average temperature could change 
the hydrology and ecoclimatic features of the ba-
sin (CONICYT, 1989; Andrade and Peña, 1993; 
Aceituno et al., 1993) and could have many ef-
fects on the biota of the ecosystem (Arroyo et al., 
1993; Contreras, 1993; Mooney et al., 2001). Ac-
cording to Schotterer et al. (2003), snow basins 
would be seriously affected by climate-induced 
changes. The climatic, physiographic and eco-
logical features that characterize the Elqui river 
basin make it a highly vulnerable natural system 
(Khodayar et al., 2008; Fiebig-Wittmaack et al., 
2009; Pérez et al., 2009). Additionally, climate 
change may alter the ecological balance of ar-
thropods, entomopathogenic vectors and vegeta-
tion in this system (Parson et al., 2003; Andrew 
and Hughes, 2005; Kleespies et al., 2008).

It is well known that meteorological factors play 
an important role in the population dynamics of 
animals in Chilean arid and semiarid environ-
ments (Jaksic and Lazo, 1999; Jaksic, 2001; Lima 
and Jaksic, 1999; Jaksic and Lima, 2003; Cepeda-
Pizarro et al., 2005a,b, 2006, 2007). In the Elqui 
Valley, outbreaks associated with weather patterns 
have been observed in small rodent and some ar-
thropod populations (Péfaur et al., 1979; Fuentes 
and Campusano, 1985; Pérez et al., 2009). With 
the exception of valley bottoms, which are sup-
plied with water, the rangeland the basin has very 
pronounced desert-like characteristics. The geo-
chemical compositions of soils plays a fundamen-
tal role in determining its properties (Oyarzún et 
al., 2006). Due to this, agriculture in the Elqui V 
(EV hereafter) takes place mainly in the bottom 
valleys and in the neighbouring coastal plains. 

The ecoclimatic differences at different altitudes 
directly determines where certain crops the soil 
and determines where certain crops are cultivated 
(CONAF, 2004). At lower altitudes, which are in-
fl uenced by high coastal clouds, fresh vegetables 
predominate, such as lettuce (Lactuca sativa L.), 
chili pepper (Capsicum annuum L.), cumin (Cum-
inum cyminum L.) and onion (Allium cepa L.), 
as do papaya (Carica candamarcensis Hook.f.), 
cherimoya (Annona cherimola Mill.), and lucuma 
(Pouteria lucuma (Ruiz and Pav.) Kuntze). At 
middle altitudes, which tend to be highly isolated, 
the main crops are tomato (Lycopersicon esculen-
tum Mill.) and chili (Capsicum spp.), while the 
production of grapevine (Vitis vinifera L.) pre-
dominates at high altitudes (Novoa and Villaseca, 
1989). These crops interact with many different 
insect species. In Chile, 385 insects and 24 mite 
species are considered to be potentially important 
agricultural pests (Artigas, 1994; Klein and Wa-
terhouse, 2000; Rojas, 2005). 

The objectives of this study were: (1) to docu-
ment, at the genus or species level, the taxo-
nomic composition of arachnids and insects in 
range and cropland in the EV, (2) to determine 
the presence of agriculturally and medically im-
portant species in the valley and (3) to establish 
a database of biodiversity of arthropods related 
to climatic variability in the Elqui Valley.

Materials and methods

Study sites

The research was carried out in the EV (Elqui 
Province, Coquimbo Region, Chile) (Figure 1). 
The average annual rainfall in the study area is 
approximately 104 mm, being June the wettest 
month with 25.9 mm. Estimated evaporation is 
1,220 mm a year, with a maximum of 172 mm 
in January and a minimum of 47 mm in June. 
The dry season lasts nine months. The average 
monthly temperature stays above 10°C through-
out the year (Novoa and Villaseca, 1989). 

To determine the presence of agriculturally 
and medically important arthropods, surveys 
and interviews were carried out in three al-
titudinal sectors: Marquesa (29°56´29.7´́ S, 
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70º 57´28.5´́ W; 373 m elevation, average annual 
precipitation 71.4 mm), Diaguitas (30°00´30.4´́ S, 
70º 37´33.7´́ W; 855 m, average annual precipi-
tation 98.5 mm), and Pisco Elqui (30°07´27.5´́ S, 
70º 29 4́1.2´́ W; 1272 m, average annual precipi-
tation 115.3 mm) (Figure 1).

Figure 1. Location of the three study areas in the Elqui Valley (Coquimbo Region, Chile): Marquesa (29º 56´29.7´́ S, 
70°57´28.5´́ W), Diaguitas (30°00´30.4´́ S, 70°37´33.7´́ W), and Pisco Elqui (30º 07´27.5´́ S, 70º 29 4́1.2´́ W).

Capture methods and information collection

The surveys were conducted in January 2006-
2008 with insect capturing devices, including 
nets, umbrellas, and fans. Additionally, farm-
ers, stakeholders, community leaders, agricul-
tural and orchard workers were interviewed. 
Information was checked and completed with 
literature reviews. When possible the captured 
specimens to the species or morphospecies 
level through the following taxonomic keys: 

(i) Insecta nomenclature, Artigas (1994), Ripa 
and Rodríguez (2000), Estay and Bruna (2002), 
Rojas (2005); (ii) Araneae, Zapfe (1961), Kas-
ton (1978), Platnick (1983, 2008), Roth (1993), 
Goloboff (1995), Ramírez (1999); (iii) Solifugae, 
Muma (1971), Maury (1984, 1987), El-Hennawy 

(1990); (iv) Scorpiones, Lourenço (1995), Mat-
toni and Acosta (2006), Agusto et al. (2006); (v) 
Acari, Krantz (1978). Comparisons were made 
with the following entomological collections: 
JEBC (Juan Enrique Barriga Private Collection, 
Curicó, Chile), LEULS (Laboratorio de Ento-
mología Ecológica, Universidad de La Serena, 
La Serena, Chile), MNNC (Museo Nacional de 
Historia Natural, Santiago, Chile), UCCC (Uni-
versidad de Concepción, Concepción, Chile). 
The captured specimens were deposited in the 
JEBC, LEULS and MNNC collections.
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Results and discussion

Taxonomic composition of Arthropoda in range 
and cropland in the Elqui Valley

Insects comprised 89.3% of the specimens col-
lected. The remaining percentage was made 
up of Araneae, Solifugae, Scorpiones and Ac-
ari arachnids (i.e., Ixodidae, Tetranychidae). 
Four orders dominated the Insecta: Coleoptera 
(31.3%), Orthoptera (13.9%), Hymenoptera 
(9.3%), and Lepidoptera (13.4%). The main 

families were Tenebrionidae, Buprestidae, 
and Coccinelidae (Coleoptera); Acrididae, 
Gryllidae and Tristiridae (Orthoptera); Vespi-
dae, Apidae and Sphecidae (Hymenoptera); 
Nymphalidae, Pieridae, Lycaenidae and Hes-
periidae (Lepidoptera). Less common taxa 
were Thysanura, Phthiraptera, Siphonaptera 
and unidentifi ed fl ying species of Neuroptera 
and Odonata. Araneae, with 17 families, were 
numerically predominant among arachnids, 
along with Solifugae (1.6% of the total cap-
tured) and Scorpiones (0.8% of the total cap-
tured) (Table 1).

Table 1. Presence and abundance of arthropods in range and croplands in the three study area in the Elqui Valley 
(Coquimbo Region, Chile).

Taxa Rangelands1 Croplands1 Economic importance

Order (Family) Species M D PE M D PE
Acari
(Tetranychidae)

Panonychus ulmi 1 1 It attacks the foliage of 
Prunus persica and Vitis vinifera

(Ixodidae) Rhipicephalus sanguineus 1 1 1 Canine babesiosis.
Solifugae
(Ammotrechidae)

Ammotrechelis sp. 1 Arthropod predator

(Mummucidae) Mummucia variegata 4 1 1 4 13 Arthropod predator
Araneae
(Amaurobiidae)

Amaurobiidae sp. 1 Arthropod predator

(Araneidae) Masthophora
gasteracanthoides

1 Arthropod predator

Mecynogea sp. 1 1 1 Arthropod predator
Metepeira galatheae 2 Arthropod predator
Metepeira sp. 1 Arthropod predator

(Dipluridae) Chilehexops australis 3 Arthropod predator
(Dysderidae) Dysdera crocata 1 1 Arthropod predator
(Filistatidae) Filistatoides sp. 1 Arthropod predator

Filistatoide milloti 1 1 Arthropod predator
Filistatidae sp. 1 Arthropod predator

(Gnaphosidae) Echemoides illapel 1 Arthropod predator
Echemoides tofo 1 Arthropod predator
Gnaphosidae sp. 3 Arthropod predator

(Lycosidae) Lycosidae sp. 1 1 1 Arthropod predator
(Prodidomidae) Chileuma serena 3 1 Arthropod predator
(Salticidae) Salticidae sp. 1 Arthropod predator
(Scytodidae) Scytodes globula 1 Loxosceles predator
(Sicariidae) Loxosceles laeta 2 7 2 11 26 Loxoscelism

Sicarius sp. 3 6 1 Arthropod predator
(Theraphosidae) Theraphosidae sp. 2 2 1 Arthropod predator
(Tetragnathidae) Thetragnatha sp. 1 Arthropod predator
(Theridiidae) Achaearanea sp. 1 1 Arthropod predator

Latrodectus sp. 3 3 Latrodectism
Steatoda grossa 1 2 4 Arthropod predator
Steatoda porteri 1 Arthropod predator
Steatoda sp. 1 1 Arthropod predator

(Thomisidae) Thomisidae sp. 1 Arthropod predator
(Titanoecidae) Goeldia patellaris 1 4 Arthropod predator
(Zodariidae) Cybaeodamus lycosoides 3 Arthropod predator
Scorpiones
(Bothriuridae)

Bothriurus coriaceus 2 1 1 1 It preys on tenebrionid larvae and 
other arthropods

Brachistosternus (L.) 
roigalsinai 

1 1 It preys on tenebrionid larvae and 
other arthropods

(Iuridae) Caraboctonus keyserlingi 1 2 1 1 1 It preys on tenebrionid larvae and 
other arthropods
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Blattodea
(Blattidae)

Blatta orientalis 2 Omnivorous

Coleoptera
(Bostrichidae)

Micrapate scabrata 4 Xylophagous, attacks the twigs and 
branches of V. vinifera

Polycaon chilensis 2 Eucalyptus spp. borer
(Bruchidae) Bruchidae sp. 1 It attacks the seeds of leguminous 

plants
(Buprestidae) Curis (Ctenoderus) maulica 1 1 4 1 Infl orescence predator

Bilyaxia concinna 2 Infl orescence predator
Bilyaxia obscurata 1 Infl orescence predator
Conognatha bellamyi 2 Xylophagous, Infl orescence 

predator
Dactylozodes conjuncta 3 3 Infl orescence predator
Ectinogonia pusilla 1 1 Infl orescence predator
Neocypetes guttulata 1 Pollinator

(Carabidae) Calosoma vagans 2 Arthropod predator
Notiobia cupripennis 3 1 4 8 12 Arthropod predator
Trirammatus striatula 1 2 Arthropod predator
Carabidae sp. 3 2 Arthropod predator

(Cerambycidae) Phoracanta semipunctata 1 Eucalyptus spp. borer
(Chrysomelidae) Kuschelina decorata 1 1 Phytophagous

Chrysomelidae sp. 5 Phytophagous
(Cleridae) Calendyma chilensis 1 The larvae prey on inmatures of 

Tremex fuscicornis, and other 
xylophagous insects

(Coccinelidae) Eriopis connexa chilensis 2 1 1 Aphid predator
Hippodamia convergens 31 20 Aphid predator
Hippodamia variegata 4 1 1 1 Aphid predator
Adalia sp. 1 1 1 Aphid predator
Coccinelidae sp. 1 20 1 19 Aphid predator

(Curculionidae) Naupactus xanthographus 1 1 It attacks the foliage and roots of V. 
vinifera and Persea americana

Platyaspistes glaucus 2 1 Larva and adult phytophagous
Strangaliodes sp. 1 Phytophagous
Curculionidae sp. 1 Phytophagous

(Elateridae) Cardiophorus elegans 1 1 Infl orescence predator
Grammephorus minor 1 Infl orescence predator

(Gyrinidae) Andogyrus ellipticus 2 Arthropod predator
(Histeridae) Hololepta (Leionota) funebre 1 Predator of dipteran larvae
(Scarabaeidae) Oryctomorphus maculicollis 1 Xylophagous

Pacuvia philippiana 4 4 1 It attacks the foliage and roots of 
fruit trees

Tomarus villosus 4 1 2 It attacks the foliage and roots of 
fruit trees

(Tenebrionidae) Blapstinus sp. 1 1 2 Detritivore
Entomochilus tomentosus 36 25 5 Detritivore
Geoborus lineatus 2 1 Pollinator
Gyriosomus luczotii 2 Detritivore
Gyriosomus marmoratus 1 1 Detritivore
Hypselops oblonga 6 1 Pollinator
Nycterinus rugiceps 16 17 2 5 14 6 Detritivore
Nyctopetus sp. 1 2 Pollinator
Praocis (Anthrasomus) 
chevrolatii

6 15 1 1 Detritivore

Praocis (Anthrasomus) 
chevrolatii subcostata

8 Detritivore

Praocis (Filotarsus) sp. 8 Detritivore
Praocis (Praocis) spinolai 1 5 1 9 Detritivore
Praocis (Praocis) subaenea 4 1 19 Detritivore
Praocis (Praocis) subsulcata 4 6 Detritivore
Praocis (Praocis) sulcata 1 1 1 Detritivore
Psammetichus crassicornis 1 Detritivore
Psectrascelis sp. 10 2 1 Detritivore
Psectrascelis toroensis 3 2 1 Detritivore
Tenebrio molitor 1 1 7 4 It attacks grains and farinaceous 

products
Diptera
(Apioceridae)

Apiocera philippi 1 Pollinator

(Asilidae) Nomonyia ivetteae 1 Arthropod predator
Asilidae sp. 1 2 3 1 Arthropod predator

(Bombyliidae) Bombyliidae sp. 4 1 1 Pollinator
(Calliphoridae) Calliphoridae sp. 1 Pollinator
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(Muscidae) Musca domestica 1 1 1 1 1 1 Pollinator
Muscidae sp. 1 3 1 5 Pollinator

(Mydidae) Midacritus stuardoanus 1 Pollinator
Mydidae sp. 2 Pollinator

(Nemestrinidae) Nemestrinidae sp. 1 7 1 Pollinator
(Syrphidae) Syrphidae sp. 2 3 3 Pollinator and aphidid predator 

(larva)
(Tabanidae) Tabanidae sp. 1 1 2 Hematophagous
(Tipulidae) Tipulidae sp. 1 Hematophagous

Hemiptera
(Aphididae)

Macrosiphum rosae 1 It attacks the fl owers of Rosa spp.

Myzus persicae 1 1 1 It attacks the foliage of P. persicae 
and other plants (polyphagous)

Rhopalosiphum maidis 1 It attacks the fl owering stage of 
Zea mays 

Aphididae sp. 38 3 20 41 10
(Lygaeidae) Lygaeus alboornatus 1 1 1 It preys on infl orescences.

Lygaeidae sp. 1 1 5 It preys on infl orescences.
(Margarodidae) Icerya palmeri 1 It attacks the foliage of V. vinifera
(Pentatomidae) Pentatomidae sp. 3 Phytophagous
(Reduviidae) Mepraia spinolai 1 1 1 Chagas’ disease

Triatoma infestans 1 1 1 Chagas’ disease
Homoptera
(Ciccadellidae)

Ciccadellidae sp. 1 1

(Coccidae) Coccus hesperidum 30 25 It attacks the foliage of Citrus 
limon 

(Diaspididae) Parthenolecanium persicae 1 1 1 It attacks the fruits of P. persica
Quadraspidiotus perniciosus 1 It attacks the primary shoots of 

Juglans regia and Rosaceae fruit 
plants 

Saissetia oleae 1 It attacks the shoots of Laurus 
nobilis,  P. americana and other

(Pseudococcidae) Pseudococcus calceolariae 10 It attacks the foliage of Annona 
cherimola and P. domestica 

Hymenoptera
(Apidae)

Apis mellifera 3 9 3 2 45 2 Honey-bearing bee.

Bombus dahlbomii 1 Pollinator
(Braconidae) Braconidae sp. 2 3 2 Parasitoid
(Chrysidae) Chrysidae sp. 1 Parasitoid
(Colletidae) Colletes sp. 1 1 Pollinator
(Formicidae) Camponotus chilensis 6 Generalist

Formicidae sp. 3 1 1 Generalist
(Megachilidae) Megachile sp. 2 3 2 Pollinator

Megachilidae sp. 2 2 Pollinator
(Mutillidae) Euspinolia militaris 1 Arthropod predator
(Pompilidae) Pepsis chilensis 1 1 2 1 Arthropod predator

Pepsis limbata 3 2 2 4 7 Arthropod predator
(Sphecidae) Sphecidae sp. 13 12 2 7 Pollinator

Sphex latreillei 1 Pollinator, Orthoptera predator
Zyzzyx chilensis 1 2 2 Pollinator

(Vespidae) Hypodynerus chilensis 1 3 2 Pollinator
Hypodynerus sp. 1 Pollinator
Polistes canadensis 2 20 4 2 It attacks ripe fruit
Polistes gallicus 2 1 12 It attacks ripe fruit
Vespula germanica 1 Predator
Vespidae sp. 1 1 1 1

Lepidoptera
(Gelechiidae)

Phthorimaea operculella 1 It attacks the foliage and tubers 
of Solanum tuberosum and 
Lycopersicon esculentum.

Tuta absoluta 1 It attacks the foliage and fruits of L. 
esculentum and S. tuberosum

(Geometridae) Geometridae sp. 1 Pollinator
(Hesperiidae) Hylephila fasciolata 3 10 1 7 1 1 Pollinator

Pyrgus bocchoris trisignatus 1 2 Pollinator
Hesperiidae sp. 1 1 Pollinator

(Lycaenidae) Leptotes trigemmatus 1 Pollinator, attacks foliage of 
Prosopis spp.

Lerodea eufala concepcionis 1 1 1 Pollinator
Strymon eurytulus 1 Pollinator
Lycaenidae sp. 2 2 1 Pollinator

(Noctuidae) Heliothis zea 1 It attacks the leaves, shoots, and 
fruits of Z. mays
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Noctuidae sp. 3 1 1 Pollinator
(Nymphalidae) Auca coctei 1 5 6 Pollinator

Cosmosatyrus chilensis 1 Pollinator
Danaus plexipus erippus 1 1 Pollinator
Euptoieta claudia hortensia 1 3 2 Pollinator
Vanessa carye 1 1 4 1 Pollinator
Yramea lathonioides 1 2 Pollinator

(Papilionidae) Battus polydamas archidamas 1 Pollinator
(Pieridae) Colias vauthierii vauthierii 1 It attacks the foliage of Medicago 

sativa
Phoebis sennae amphitrite 1 Pollinator
Tatochila mercedis mercedis 1 8 6 3 16 20 Pollinator
Terias deva chilensis 1 Pollinator

(Saturniidae) Adetomeris sp. 1 It attacks the foliage of Juglans 
regia.

(Tortricidae) Cydia pomonella 1 1 1 It attacks the shoots of Pyrus 
comunis and Cydonia oblonga and 
Junglans regia 

Neuroptera 
(Chrysopidae)

Chrysopidae sp. 1 1 Arthropod predator

Odonata
(Aeshnidae)

Aeshna affi nis 3 1 1 Arthropod predator

Aeshna sp. 1 1 1 Arthropod predator
(Gomphidae) Gomphidae sp. 12 1 4 11 6 Arthropod predator
Orthoptera
(Acrididae)

Dichroplus maculipenne 4 2 4 4 12 9 Phytophagous

Schistocerca cancellata 1 1 2 4 12 Phytophagous
Trimerotropis ochraceipennis 6 23 19 14 10 9 Phytophagous

(Gryllidae) Gryllus fulvipennis 1 9 1 15 27 11 Phytophagous, detritivourus and 
arthropod predator

(Ommexechidae) Conometopus sulcaticollis 1 Phytophagous
(Tristiridae) Elasmoderus lutescens 1 5 3 1 2 Phytophagou
Phthiraptera
(Pediculidae)

Pediculus humanus 1 1 1 1 1 1 Pediculosis

(Linognathidae) Linognathus stenopsis 1 Goatsucking louse
Siphonaptera 
(Ceratophyllidae)

Ceratophyllus ciata 1 1 1 Ectoparasites of Gallus gallus 

Thysanura
(Lepismatidae)

Lepisma sp. 1 It attacks farinaceous products

Total 215 302 164 225 394 236
1M = Marquesa, D = Diaguitas, PE = Pisco Elqui

Species diversity increased with altitude of the 
studied sectors. The Marquesa (373 m) and Di-
aguitas (855 m) areas were the most diverse, 
with 105 and 130 species, respectively. In Pis-
co Elqui, the study area at the highest altitude 
(1,272 m), 98 species were collected. Similarly, 
the rangeland around Marquesa and Diaguitas 
were more diverse than Pisco Elqui.

Agriculturally important arthropods in the Elqui 
Valley

Nineteen percent of the collected species are 
potential agricultural pests. Among Insecta, 
Hemiptera, with Aphididae (Macrosiphum, 
Rhopalosiphum, Myzus) and Margarodidae (Ic-
erya), was the main taxon affecting vegetables 
and fruit trees in the areas studied, followed 

by Homoptera, with Coccidae (Coccus, Par-
thenolecanium, Saissetia) and Pseudococcidae 
(Pseudococcus), which attack the foliage of 
fruit trees. Relevant Lepidoptera were Phtho-
rimaea and Tuta (Gelechiidae), whose larvae 
destroy leaves, and Cydia (Tortricidae), whose 
immature stages bore holes in fruits or tree 
branches. Although not captured in the ento-
mological survey, the presence of the European 
grapevine moth, Lobesia botrana (Denis and 
Schiffermuller) (Lepidoptera: Tortricidae), has 
been detected in the Vicuña sector (30º02´00´́ S, 
70º43´00´́ W; 610 m) (SAG, 2008). This moth is 
a major grapevine pest, but despite the abun-
dance of vineyards, it is a generalist and uses 
either grapes or alternative species (Thiéry 
and Moreau, 2005; ASOEX, 2008). The only 
economically important arachnida found was 
Panonychus ulmi (Koch) (Acari: Tetranychi-
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dae), which causes early damage to the foliage 
of Prunus persica L. and V. vinifera.

Medically important arthropods in the Elqui 
Valley

Loxoscelism, which is caused by a bite from 
species of the genus Loxosceles (Araneae: Si-
cariidae) (Hogan et al., 2004; Vetter, 2008) is 
a prevalent and important condition in the area 
due to the frequent presence of this nocturnal 
spider in houses and to the high morbidity and 
mortality caused by its poison, which can cause 
skin necrosis, hemolysis, vasculitis and co-
agulopathy (Schenone, 2003; Zambrano et al., 
2005). Another important zoonosis in the area is 
latrodectism, which is caused by the fanerotox-
ic spiders of the genus Latrodectus (Araneae: 
Theridiidae) (Canals et al., 2004). The poison of 
this spiders is composed of several neurotoxins 
causing complex clinical symptoms (tachycar-
dia, hypertension and priapism) and even death 
(Vetter and Isbister, 2008). These zoonoses are 
prevalent throughout north-central Chile, par-
ticularly in transversal valleys in the Coquimbo 
region (Delgado, 2000; Canals et al., 2004). 

Another medically important arachnid found 
in the study area is the tick Rhipicephalus san-
guineus (Latr.) (Acari: Ixodidae). This species, 
which was found in all three areas, causes canine 
babesiosis. These ectoparasites were collected 
from dogs (Canis familiaris L.) in rangeland in 
the Elqui Valley (Table 1). The species is univol-
tine, with periods of activity in spring-summer; 
the diapause occurs generally in the adult stage 
and secondarily in nymphs. Bourdeau (1993) 
documented that the interior of houses is not a 
reservoir of R. sanguineus but that rangeland is 
more important in the maintenance of canine 
babesiosis vectors.

Among Insecta, Triatoma infestans (Klug) and 
Mepraia spinolai (Por.) (Hemiptera: Reduvii-
dae) are present in the rangeland areas in the 
three study sectors, are vectors for Chagas dis-
ease and cause parasitosis in inhabitants of the 
Elqui Valley, especially in the “Norte Chico” 
part of the region (Arribada et al., 1990). Frías 
et al. (1998) documented the presence of male 
M. spinolai in the towns of Vicuña and Paihua-

no. However, the presence of rodent-borne dis-
ease must be also considered, and species of 
the genera Abrothrix, Octodon, Oligoryzomys 
and Phyllotis predominate (C. Zuleta, personal 
communication). Another insect of medical 
importance found in the valley was Pediculus 
humanus (Phthiraptera: Pediculidae), a human 
ectoparasite that causes pediculosis (Artigas, 
1994).

Presence of arthropod pests in rangeland areas 
in the Elqui Valley

The presence of Conometopus sulcaticollis (Bl.), 
Schistocerca cancellata (Audinet-Serville), and 
Trimerotropis sp. populations (Orthoptera: 
Acrididae) in rangeland in the study areas repre-
sents a possible outbreak of these orthopterans. 
Cepeda-Pizarro et al. (2003) has documented 
that in some rangeland in the Chilean transi-
tional desert region (25-32 S), some Orthoptera 
species (e.g., Elasmoderus: Tristiridae) have the 
potential for rapid outbreaks, with population 
densities between 0.49 and 0.58 ind/m2 (Cepe-
da-Pizarro et al., 2006, 2007). Cepeda-Pizarro 
et al. (2007) analyzed temperatures and precipi-
tation during outbreaks of E. wagenknecht, and 
found that higher summer temperatures, lower 
rainfall and deviations from historical rain-
fall patterns may induce E. wagenknechti out-
breaks. This evidence may be biased because of 
strong chemical insecticides applied early in the 
season. This result suggests that insect control 
techniques must be promoted among the farm-
ers in this region, and environmentally innocu-
ous insecticides would be preferable, such as 
insect growth regulators, biological insecticides 
and “barrier” fumigation, rather than total cov-
erage treatments.

It is estimated that almost one-third of the 
world’s agricultural harvest is lost yearly due to 
parasites, and arthropods (specifi cally insects) 
result in the greatest amount of crop damage 
worldwide (Retana, 2000). World agricultural 
output dropped by 15% in the last decade due to 
entomological infestation (Mueller et al., 2005; 
Kleespies et al., 2008). The fi ndings in the cur-
rent study provide a baseline to manage possible 
arthropod outbreaks in the Elqui Valley. Rainfall 
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and temperature changes can result in outbreaks 
of some arthropods (Fuentes and Campusano, 
1985). Above average temperatures and below 
average precipitation may trigger outbreaks of 
rangeland insect species (e.g., grasshoppers) has 
been documented for ecosystems at other lati-
tudes (Carey, 2001). Various hypotheses have 
been formulated to explain the occurrence of 
arthropods outbreaks, including alterations in 
fl ora and the availability of resources (Doran et 
al., 2003), soil modifi cation (Skinner and Child, 
2000) and weather patterns (Volney and Flem-
ing, 2000). Weather patterns appear to be of par-
ticular importance to outbreaks of herbivorous 
insects (Capinera and Horton, 1989; Fielding 
and Brusven, 1990; Lockwood et al., 2000; Bock 
et al., 2006). The importance of climate varies 
with latitude (Capinera and Horton, 1989; Joern 
and Gaines, 1990). For example, at intermedi-
ate latitudes in North America, precipitation is a 
more important factor than temperature; species 
are apparently more limited by the availability 
of food than by developmental duration (Cap-
inera and Horton, 1989; Lockwood and Lock-
wood, 1991). At high latitudes, the abundance 
of insects is negatively related to precipitation, 
which may be due to pathogenic action or longer 
developmental times (Gage and Mukerji, 1977; 
Skinner and Child, 2000). On the other hand, 
warm, dry conditions favor increased insects 
populations at low latitudes, in mountainous ar-
eas, in temperate and in areas with seasonal rains 

(Joern and Gaines, 1990). Because of the vari-
ability in temperature and precipitation, detailed 
study of agriculturally and medically important 
arthropods will allow the creation of better man-
agement plans to minimize the vulnerability of 
ecosystems to climate change.
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Resumen

J. Pizarro-Araya, J. Cepeda-Pizarro, J.E. Barriga y A. Bodini. 2009. Vulnerabilidad 
biológica en el Valle de Elqui (Región de Coquimbo, Chile) en artropodos economicamente 
importantes. Cien. Inv. Agr. 36(2):215-228. Las condiciones climáticas actuales del norte-centro 
de Chile se caracterizan por el aumento de la temperatura y la disminución de la precipitación. En 
este escenario, se espera que el calentamiento global altere el balance hídrico y las características 
ecoclimáticas de las cuencas, con diversos efectos (ej., alteración de la fenología de plantas y 
artrópodos; cambios en la riqueza y biodiversidad local) sobre el ecosistema. Entre estas cuencas, 
se destaca la cuenca del Valle de Elqui (Región de Coquimbo, Chile), que alberga una población 
humana importante y es un destacado foco económico en términos de actividades agrícolas y 
turísticas. En este contexto, mediante colectas manuales y entrevistas a agricultores, se estudió 
la composición taxonómica del ensamble de artrópodos de importancia agrícola y médica en tres 
localidades del Valle de Elqui. Treinta y seis de 145 especies de insectos y una de 36 especies de 
arácnidos son consideradas plagas de importancia agrícola que atacan a uno o más hospederos. 
Cuatro ordenes dominaron el ensamble de Insecta: Coleoptera (31,3% de total capturado), 
Orthoptera (13,9%), Hymenoptera (9,3%), Lepidoptera (13,4%). Entre los insectos de importancia 
agrícola se destaca la presencia de Macrosiphum, Rhopalosiphum, Myzus (Aphididae); Coccus, 
Parthenolecanium, Saissetia (Coccidae) y Pseudococcus (Pseudococcidae). Entre las especies 
de importancia médica se destacan los géneros zoonóticos Loxosceles, Latrodectus, Triatoma y 
Mepraia. El estudio y conocimiento detallado de estos artrópodos permitirá establecer planes 
de monitoreo y control que minimicen la vulnerabilidad del sistema frente a las modifi caciones 
ambientales derivados del cambio climático. 
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zonas áridas. 
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