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The Asian tiger mosquito Aedes albopictus (Skuse) is one of the most important mosquito
species in public health due to the variety of disease-causing viruses that this species can
transmit. In Mexico, Ae. albopictus was reported for the first time in 1990 in the state of
Tamaulipas, bordering to the state of Texas (USA). Since then, Ae. albopictus has been
reported in 15 Mexican states. Currently, this species is present in all tropical and
subtropical regions of the country and its presence is common in the states of the Gulf
of Mexico and Chiapas. In the present study, the presence of Ae. albopictus is reported in
six additional states: Colima, Guanajuato, Jalisco, Puebla, Oaxaca, and Querétaro. The
rapid dispersal of Ae. albopictus in Mexico represents a risk to public health, and the
surveillance of this species in regions where it has not yet been reported is essential as
part of Mexican entomological surveillance programs.

Keywords: Aedes albopictus, distribution, update, Mexico, new records
INTRODUCTION

The Asian tiger mosquito Aedes albopictus (Skuse) is a threat to human health because it is a vector
of virus-causing diseases such as dengue, chikungunya, and Zika and a potential vector of more than
20 other pathogens (1). In Mexico, Ae. albopictus has been found naturally infected with the virus of
dengue (2), Zika (3), chikungunya (4), and the dog heartworm Dirofilaria immitis (Leidy) (5). The
presence of Ae. albopictus in Mexico was first detected during a mosquito survey conducted in
March 1988, where immature stages of this species were collected from a discarded tire in
Matamoros, Tamaulipas, bordering with Texas state (6). In September 1993, during a mosquito
survey conducted in Coahuila state, immature stages of Ae. albopictus from different artificial
containers were collected on the bordering cities of Ciudad Acuña and Piedras Negras (7). In 1997,
immature stages of Ae. albopictus were collected from artificial containers in Allende city, Nuevo
Leon state, confirming the spreading and establishment of this species in northeastern Mexico (8).
In the same year, during a mosquito survey in eight localities of Veracruz state, Ae. albopictus was
collected from ovitraps displayed in Veracruz, this state being the first tropical state located in the
Gulf of Mexico where the species was detected (9). On September 2002, females of Ae. albopictus
were collected biting humans and immature stages were collected from a variety of artificial
containers in Chiapas, bordering with Guatemala, with Chiapas being the first tropical state located
on the Pacific coast where Ae. albopictus was detected (10). On July and October 2009, immature
stages of Ae. albopictus were collected from a variety of artificial containers in Morelos state, being
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the first inland state where the species was collected (11). On
September 2011, immature stages of Ae. albopictus were collected
from flower vases in a cemetery of Cancun, Quintana Roo, which
was the first state within the Yucatan Peninsula where Ae.
albopictus was collected (12). In April 2012, Ae. albopictus was
collected in Chapulhuacan, Hidalgo state. One year later,
immature stages of this species were collected in the counties
of Huahutla and Jaltocan, and the presence of Ae. albopictus was
confirmed in Hidalgo (13). In November 2012 and September–
October 2013, during mosquito surveys in tropical areas of San
Luis Potosi state, immature stages of Ae. albopictus were
collected from a variety of artificial and natural containers in
diverse locations around Aquismon county (14). In January
2014, Ae. albopictus was collected from ovitraps in Culiacán,
Sinaloa. Some larvae were reared to adults and the ribosomal
second internal transcribed spacer (ITS2) was amplified by
polymerase chain reaction (PCR) for identity confirmation
(15). In July and October 2015, immature stages of Ae.
albopictus were collected from several kinds of artificial and
natural containers in Tabasco state, while adult females were
collected while they were approaching to humans in October and
November 2016 (16). In June 2017, ovitraps were placed in
tropical areas of Tizimin, Yucatan, and adult mosquitoes were
collected in the same area using BioDiVector (BDV) tent traps.
Specimens collected from ovitraps and the BDV tent trap
included Ae. albopictus (16). In September 2017, immature
stages were collected from discarded tires and flower vases in
Malinalco, Mexico state, and six larvae of Ae. albopictus were
identified from these collections (17). In 2018, ovitraps were
placed in Mexico City and collected eggs were placed in larval
trays for rearing to adults and a single adult female of Ae.
albopictus was detected (18). The presence of Ae. albopictus in
Mexico City was confirmed by Dávalos-Becerril etal. (19). In
November 2018, mosquitoes were collected using backpack
aspirators in Ometepec and Tecoanapa counties in Guerrero
state. Collected mosquitoes were transported to the
Entomological and Bioassay Research Unit of Guerrero and
the presence of Ae. albopictus was detected (20). From January
2019 to February 2020, ovitraps were placed in Campeche state.
A total of 226 larvae from ovitraps placed in Campeche,
Escárcega, Hecelchakán, Tenabo, and Calkini counties were
positive for Ae. albopictus (21). With the intention of knowing
the current distribution of Ae. albopictus in Mexico, the
published historical mosquito Mexican records available in the
literature deposited in the library of the Institute of
Epidemiological Diagnosis and Reference (INDRE) were
reviewed, as well as the records of recent collections from the
INDRE were examined.
MATERIALS AND METHODS

Mosquito surveys were conducted in Mexico by personnel from
the National Center for Preventive and Disease Control
(CENAPRECE) from each state according to national
regulation laws for vector-borne diseases control (22), which
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includes a national program (for all states) for mosquito
collection, which is a continuous program but subject to
regulatory changes; for this reason, collections are constant but
irregular. Immature and adult stages of mosquitoes were
collected according to the continuous and irregular mosquito
collection national program during both dry and rainy seasons in
diverse counties and regions of the states where the presence of
Ae. albopictus had not been detected, which were as follows:
Aguascalientes, Baja California, Baja California Sur, Chihuahua,
Colima, Durango, Guanajuato, Jalisco, Michoacán, Nayarit,
Oaxaca, Puebla, Querétaro, Sonora, Tlaxcala, and Zacatecas.
Immature stages were collected from any water body where
mosquito larvae were detected during surveys. Larval habitats
were classified as artificial containers (discarded tires, flower
vases, plastic buckets) and natural habitats (tree holes, rock holes,
bromeliad axils, bamboo internodes). A portion of immature
specimens were preserved alive in plastic cups with the same
water from the original habitat and labeled, while the rest were
killed with hot water (80°C) and preserved in ethanol (96%).
Adult mosquitoes were collected using the Centers for Disease
Control (CDC) light traps, aspirated intra- and peri-domiciliary
in houses using mechanical aspirators, and approaching to the
collector personnel with biting intention, mosquitoes were killed
using lethal chambers, preserved in glass vials, and labeled. All
the collected specimens were sent to the INDRE laboratory for
rearing (in case of alive larvae), mounting, and identification.
Immature stages were mounted in microscope slides using
euparal as mounting medium, while adult mosquitoes were
mounted using insect pins. All specimens were deposited in
the “Collection of Arthropods of Medical Importance” (CAIM).
The work of Darsie and Ward (23)—”Identification and
geographical distribution of the mosquitoes of North America,
North of Mexico”—was used as basis for the identification.
Historical and recent collection records of the presence of Ae.
albopictus in Mexico were consulted to determine the known
distribution of this species. The reports where Ae. albopictus were
detected for the first time in each state are mentioned in the
section of references.
RESULTS

The presence of Ae. albopictus was detected in 34 counties of the
six states sampled (Figure 1): Colima, Guanajuato, Jalisco,
Querétaro, Oaxaca, and Puebla (Table 1). In Puebla, Ae.
albopictus was collected in eight counties (Acateno,
Tenampulco, Izucar de Matamoros, Cuetzalan, Venustiano
Carranza, Jolalpan, Chicontla, and San Jose Acateno); in
Querétaro, the species was collected in six counties (Cadereyta,
Arroyo Seco, Pinal de Amoles, Landa de Matamoros, Jalpan de
Serra, and Peñamiller); in Oaxaca, in 14 counties (Cosolapa,
Loma Bonita, San Juan Cotzocon, Matıás Romero, San Juan
Guichicovi, San Juan Mazatlán, Barrio de la Soledad, Juchitan de
Zaragoza, San Pedro Teutila, San Juan Bautista Tlacoatzintepec,
San Andrés Teotilapam, Santa Marıá Petapa, Santa Marıá
Colotepec, and San Carlos Yautepec); in Guanajuato, five
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counties were positive for Ae. albopictus (Atarjea, Xichú,
Victoria, Allende, Santa Catarina), while in Colima and Jalisco,
the species was collected in one single county, respectively
(Manzanillo and Tonalá) (Figure 2). The most common
habitat for immature stages of Ae. albopictus in the states
where the species was collected was artificial containers, which
included discarded tires, plastic containers, flower vases, and
water tanks (n = 30), while in natural containers such as bamboo
internodes, tree holes, and coconut shells, the number of species
was fewer (n = 4).
DISCUSSION

The Asian tiger mosquito Ae. albopictus was originally described
by Skuse in 1894 from three adult females collected in Calcutta,
India (24). Originally, this species was mainly distributed in the
Oriental Region, Oceania, Japan, and China (25). In August 1985,
Ae. albopictus was first detected in the New World in Houston,
Texas (USA) by personnel from the Harris County Mosquito
Control District (26), and this was the beginning of a rapid
dispersal in many regions of the world. Currently, Ae. albopictus
is present in all continents except Antarctica (27), and this species
Frontiers in Tropical Diseases | www.frontiersin.org 3
encompasses 21 countries of the Americas (28), including
bordering countries in the southern of Mexico: Belize (29) and
Guatemala (30). In Mexico, the spread of Ae. albopictus has been
accelerated throughout the country. Since Ae. albopictus was
found for the first time in Mexico, the species has had a rapid
dispersal throughout the country. Currently, the species occurs in
22 states: Campeche, Chiapas, Coahuila, Colima, Guanajuato,
Guerrero, Hidalgo, Jalisco, Mexico City, Mexico State, Morelos,
Nuevo Leon, Oaxaca, Puebla, Querétaro, Quintana Roo, San Luis
Potosi, Sinaloa, Tabasco, Tamaulipas, Yucatan, and Veracruz,
with Colima, Guanajuato, Jalisco, Oaxaca, Puebla, and
Querétaro being the new state records for Mexico. The Mexican
states where Ae. albopictus remains absent are Aguascalientes,
Chihuahua, Baja California, Baja California Sur, Durango,
Michoacán, Nayarit, Sonora, Tlaxcala, and Zacatecas (Figure 1).
Aedes albopictus invaded Mexico through the international border
with the USA from the recently established populations in Texas,
and the species quickly established in the humid and subtropical
regions of northeastern Mexico (Tamaulipas, Nuevo Leon, and
Coahuila) (6). Although most of northeastern Mexico includes
typically arid and semiarid regions, the species found favorable
environmental conditions for its establishment such as tropical–
subtropical humid climate, abundant vegetation in perennial
FIGURE 1 | Dispersal of Aedes albopictus in Mexico. (A) Tamaulipas and Coahuila; (B) Nuevo Leon, Veracruz, and Chiapas; (C) Morelos, Quintana Roo, and
Sinaloa; (D) San Luis Potosi, Hidalgo, Tabasco, Yucatan, Mexico City, Guerrero, Campeche, Mexico State. New records: Puebla, Querétaro, Oaxaca, Guanajuato,
Colima, and Jalisco.
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FIGURE 2 | Distribution of Aedes albopictus by physiographic region in Mexico.
TABLE 1 | New mosquito records of the occurrence of Aedes albopictus in Mexico.

State County Coordinate, elevation (m.a.s.l.) Date of collection Habitat

Puebla Acateno 20°7′49″N–97°12′43″W, 140 03/29/2010 Artificial container
Puebla Tenampulco 20°10′11″N–97°24′26″W, 210 03/29/2010 Bamboo internode
Puebla Izucar de Matamoros 18°35′59″N–98°28′56″W, 1,265 02/23/2016 Artificial container
Puebla Cuetzalan 20°0′45″N–97°31′13″W, 1,032 03/23/2016 Discarded tire
Puebla Venustiano Carranza 20°30′18″N–97°39′58″W, 132 04/21/2016 Artificial container
Puebla Jolalpan 18°19′15″N–98°50′49″W, 855 04/21/2016 Artificial container
Puebla Chicontla 20°14′36″N–97°49′55″W, 320 04/21/2016 Flower vase
Puebla San Jose Acateno 20°7′48″N–97°12′32″W, 143 04/21/2016 Artificial container
Querétaro Cadereyta 20°54′56″N–99°46′1″W, 1,560 02/28/2011 Artificial container
Querétaro Arroyo Seco 21°30′19″N–99°43′56″W, 620 11/29/2011 Artificial container
Querétaro Pinal de Amoles 21°9′3″N–99°13′41″W, 1,100 08/21/2012 Artificial container
Querétaro Landa de Matamoros 21°16′8″N–99°14′49″W, 1,140 08/30/2012 Artificial container
Querétaro Jalpan de Serra 21°12′28″N–99°28′20″W, 758 01/18/2012 Artificial container
Querétaro Peñamiller 21°3′22″N–99°48′13″W, 1,324 12/27/2016 Artificial container
Oaxaca Cosoloapa 18°36′0″N–96°39′42″W, 190 11/07/2011 Discarded tire
Oaxaca Loma Bonita 18°7′15″N–95°58′30″W, 20 11/07/2011 Tree hole
Oaxaca San Juan Cotzocon 17°26′34″N–95°19′45″W, 80 05/02/2012 Bamboo internode
Oaxaca Matıás Romero 17°13′33″N–95°3′10″W, 80 05/02/2012 Flower vase
Oaxaca San Juan Guichicovi 16°59′35″N–95°2′14″W, 80 05/31/2012 Flower vase
Oaxaca San Juan Mazatlán 17°20′33″N–95°19′7″W, 50 06/27/2012 Flower vase
Oaxaca Barrio de la Soledad 16°48′4″N–95°6′3″W, 264 06/21/2012 Plastic bucket
Oaxaca Juchitán de Zaragoza 16°27′35″N–95°0′8″W, 26 11/07/2012 Metal can
Oaxaca San Pedro Teutila 17°58′25″N–96°42′10″W, 1,158 12/03/2012 Coconut shell
Oaxaca San Juan Bautista Tlacoatzintepec 17°51′36″N–96°35′2″W, 558 12/03/2012 Artificial container
Oaxaca San Andrés Teotilapam 17°57′15″N–96°39′23″W, 1,522 03/12/2014 Water tank
Oaxaca Santa Marıá Petapa 16°49′16″N–95°7′13″W, 246 06/05/2014 Animal drink tank
Oaxaca Santa Marıá Colotepec 15°53′53″N–96°56′13″W, 54 10/06/2014 Animal drink tank
Oaxaca San Carlos Yautepec 16°29′43″N–96°6′24″W, 884 01/09/2015 Discarded tire
Guanajuato Atarjea 21°16′5″N–99°43′6″W, 1,230 09/30/2014 Water tank
Guanajuato Xichú 21°17′52″N–100°3′23″W, 1,338 10/28/2014 Artificial container
Guanjuato Victoria 21°12′49″N–100°12′49″W, 1,750 07/01/2015 Artificial container
Guanajuato Allende 20°53′56″N–100°45′55″W, 1,901 07/29/2015 Artificial container
Guanjuato Santa Catarina 21°8′26″N–100°4′2″W, 1,587 06/05/2018 Water tank
Colima Manzanillo 19°7′47″N–104°21′15″W, 0 10/24/2017 Flower vase
Jalisco Tonalá 20°39′23″N–103°16′1″W, 1,555 06/15/2014 Discarded tire
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forests, and constant rainfall derived from tropical storms
originating in the Gulf of Mexico. The most important regions
where the species spread to the southeastern were the mountain
system of the Sierra Madre Oriental (to the east) and the Northern
Gulf Coastal Plain; through these regions, Ae. albopictus reached
new regions at the tropical–southern such as the Southern Gulf
Coastal Plain (Veracruz, Hidalgo, Querétaro, San Luis Potosi,
Puebla, and Tabasco) and, a few years later, the Yucatan Peninsula
(Campeche, Yucatan, and Quintana Roo). However, arid and
semiarid regions of the northeastern and middle of the country
were partially invaded given the adverse environmental conditions
for the establishment of the species such as dry climate and
presence of mountain systems with high elevations. These
regions include the Grand North America Plains, the Neo-
Volcanic Axis, and the Central Plateau (Morelos, Mexico City,
Mexico State, and Guanajuato); for this reason, the Ae. albopictus
populations are fewer than in other regions and the species is not
well established in these states and regions (Figure 2).
Nevertheless, it is well known that Ae. albopictus is capable of
dispersing through human activities (31, 32). Immature stages
(eggs, larvae, and pupae) of Ae. albopictus can be transported from
one region to another in rainwater accumulated in used tires,
which apparently are the primary breeding site in North America
and the most likely means of its introduction to the United States
(33). The spread of Ae. albopictus has been linked to global
shipping routes and road networks, but much remains
unknown about the human role in the dispersal mechanism.
However, this species can be commonly transported also by cars
and other motor vehicles (1). After 10 years of the first detection in
Tamaulipas, Ae. albopictus had a natural dispersion throughout
conserved regions between northern Coahuila, Nuevo Leon, and
Tamaulipas, reaching the northern–middle area of Veracruz,
where the species had its southernmost distributional rank. The
early detection of Ae. albopictus in Tapachula, Chiapas, in 2002
was surprising because the environmental conditions between
Tamaulipas and Veracruz favored the rapid expansion of the
species; however, between the Southern Gulf Coastal Plain in
Veracruz state and the Central Mountain Range, in southern
Chiapas, there is a mountain system with high elevation that
includes temperate mountain ranges where the natural dispersal of
Ae. albopictus would be much slower. It is possible that the
presence of Ae. albopictus in the coastal region of Chiapas was
due to a second invasion of the species in Mexico, probably from
Guatemala or eggs and/or larvae dispersing in discarded tires or
flower vases from northern Mexico, where the species was already
established. From coastal Chiapas, Ae. albopictus spread through
the Central Mountain Range and the Sierra Madre del Sur
reaching states in the Pacific coast such as Oaxaca and
Guerrero, where the species was recently detected whose
presence was still sporadic with low populations. There are two
possible natural routes of dispersion of the species to the western
limit of the Neo-Volcanic Axis in the states of Jalisco and Colima:
a) well-established populations of Ae. albopictus from the Central
Mountain Range that spreads into the Sierra Madre del Sur
throughout the conserved areas near the Pacific Coast; if this is
true, the species currently occurs in the forest and/or coastal areas
Frontiers in Tropical Diseases | www.frontiersin.org 5
of Michoacán; and b) not well-established populations of the
species that spreads from the Sierra Madre Oriental throughout
the Neo-Volcanic Axis. This hypothesis is less likely because the
presence in the volcano and mountain system includes temperate
forest with elevations that exceed the 1,000 m above the sea level,
where the dispersal of Ae. albopictus would be much slower.
Currently, Ae. albopictus occurs in 11 of the 15 physiographical
regions of Mexico (34) in both the Nearctic and the Neotropical
biogeographical zones. In the Nearctic zone, the species occurs in
the Central Plateau, Grand North America Plains, Neo-Volcanic
Axis, Northern Gulf Coastal Plain, Pacific Coastal Plain, and
Sierra Madre Oriental, while in the Neotropical zone, Ae.
albopictus occurs in the Central Mountain Range, Sierra Madre
del Sur, Mountains of Chiapas and Guatemala, Southern Gulf
Coastal Plain, and the Yucatan Peninsula. Nearctic zones where
the species has not been recorded are the Baja California
Peninsula, Mountain Ranges and Plains of the North, Sierra
Madre Occidental, and the Sonoran Plain (Figure 2). Because of
its medical importance, the surveillance of Ae. albopictus is
recommended in other regions of Mexico, especially in regions
where the species has not been collected.
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7. Ibáñez–Bernal S, Martıńez–Campos C. Aedes Albopictus in Mexico. J Am
Mosq Control Assoc (1994) 10(2):231–2.

8. Orta–Pesina H, Mercado–Hernández R, Valdez–Rodrıǵuez MA. Aedes
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R, Salgado–Alonzo MC, Muñóz–Urias R, et al. First Report of Aedes
Albopictus in Guerreo State, Mexico. J Am Mosq Control Assoc (2019) 35
(4):285–7. doi: 10.2987/19-6829.1

21. Hernández–Rodrıǵuez JL, Pérez–Pacheco R, Vásquez–López A, Mejenes–
Hernández MC, Granados–Echegoyen CA, Arcos–Cordova IR, et al. Asian
Tiger Mosquito in Yucatan Peninsula: First Record of Aedes (Stegomyia)
Albopictus (Diptera: Culicidae) in Campeche, Mexico. J Med Entomol (2020)
20:1–3. doi: 10.1093/jme/tjaa133
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article distributed under the terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.
March 2022 | Volume 2 | Article 814205

https://doi.org/10.1038/s41598-017-12652-5
https://doi.org/10.11/j.1365&ndash;2915.1997.tb00413.x
https://doi.org/10.1093/trstmh/trx056
https://doi.org/10.1080/20477724.2019.1706291
https://doi.org/10.1016/S0188-4409(02)00381-8
https://doi.org/10.3201/eid0905.020678
https://doi.org/10.2987/10-6014.1
https://doi.org/10.3201/eid1803.111626
https://doi.org/10.2987/16-6576.1
https://doi.org/10.1111/jvec.12229
https://doi.org/10.2987/14-6461R
https://doi.org/10.2987/18-6736.1
https://doi.org/10.1016/j.actatropica.2020.105730
https://doi.org/10.1016/j.actatropica.2020.105730
https://doi.org/10.1371/journal.pone.0212987
https://doi.org/10.1371/journal.pone.0212987
https://doi.org/10.2987/19-6829.1
https://doi.org/10.1093/jme/tjaa133
https://doi.org/10.1038/sdata.2015.35
https://doi.org/10.3390/insects12110967
https://doi.org/10.3958/059.035.0208
https://doi.org/10.3201/eid0303.970309
https://doi.org/10.1371/journal.pone.0125600
https://doi.org/10.1126/science.3576225
https://www.inegi.org.mx/temas/fisiografia
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/tropical-diseases
http://www.frontiersin.org/
https://www.frontiersin.org/journals/tropical-diseases#articles

	Update on the Dispersal of Aedes albopictus in Mexico: 1988–2021
	Introduction
	Materials and Methods
	Results
	Discussion
	Data Availability Statement
	Author Contributions
	Funding
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


