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A

 

BSTRACT

 

The fungus-growing ants (Hymenoptera: Formicidae: Attini) of northeastern Mexico are
poorly known. Herein new distributional records in NE Mexico and habitat observations are
provided for the fungus-growing ants 

 

Apterostigma

 

 

 

mexicanum

 

 Lattke, 

 

Atta

 

 

 

texana

 

 (Buck-
ley), 

 

Cyphomyrmex

 

 

 

rimosus

 

 (Spinola), 

 

Mycocepurus

 

 

 

smithii

 

 Forel, 

 

Mycetosoritis

 

 

 

hartmanni

 

Wheeler, 

 

Sericomyrmex

 

 

 

aztecus

 

 Wheeler, 

 

Trachymyrmex

 

 

 

smithi

 

 Buren, and 

 

Trachymyrmex
turrifex

 

 Wheeler.
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R

 

ESUMEN

 

Son poco conocidas las hormigas cultivadoras de hongos (Hymenoptera: Formicidae: Attini)
presentes en el noreste de México. En el presente trabajo se reportan nuevos datos de distri-
bución y de habitat en el noreste de México, para las hormigas cultivadoras de hongos

 

 Apte-
rostigma mexicanum

 

 Lattke, 

 

Atta texana

 

 (Buckley), 

 

Cyphomyrmex rimosus

 

 (Spinola),

 

Mycetosoritis hartmannii 

 

Wheeler, 

 

Mycocepurus smithii 

 

Forel,

 

 Sericomyrmex aztecus

 

 Whe-
eler, 

 

Trachymyrmex smithi 

 

Buren y 

 

Trachymyrmex turrifex 

 

Wheeler.

 

Translation provided by the author.

 

Fungus-growing ants of the tribe Attini are im-
portant model systems in studies on behavioral
ecology, coevolution, mutualism, parasitism and
biogeography (Currie et al. 2003; Munkacsi et al.
2004; Mikheyev et al. 2007). Attine ants are a pre-
dominantly Neotropical group with few successful
extensions into the Nearctic ecozone (Weber 1972).
Species of 

 

Cyphomyrmex

 

, 

 

Atta texana

 

 (Buckley) and
particularly 

 

Trachymyrmex septentrionalis

 

 (Mc-
Cook) are the northernmost distributed of all attine
ants (Weber 1972). Northeastern (NE) Mexico
(states of Coahuila, Nuevo León, San Luis Potosí,
and Tamaulipas) includes the distribution limits of
several attines; this region, and particularly the
state of Tamaulipas encompasses the contact of the
Nearctic and Neotropical realms. The attines of NE
Mexico are poorly known. Along the Gulf of Mexico
coastal plain, the northernmost colonies of the Mex-
ican leaf-cutting ant, 

 

Atta mexicana

 

 (Smith) have
been reported in Tamaulipas, in San Fernando, and
in the state of Nuevo León at Sabinas Hidalgo and
Cerralvo, at the piedmont of the Sierra Madre Ori-
ental (Sánchez-Peña 2005). In Tamaulipas state,
Flores-Maldonado et al. (1999) reported

 

Apterostigma pilosum

 

 Mayr and 

 

Trachymyrmex
turrifex

 

 Wheeler in Cañón del Novillo, near Ciudad
Victoria. 

 

Trachymyrmex saussurei

 

 (Forel) a neotro-
pical species, exists in Gómez Farías, Tamaulipas
(Rabeling et al. 2007). The present paper includes
distribution records and habitat observations for at-
tine species, some of which were not expected to oc-
cur or are not frequently reported in NE Mexico.

M

 

ATERIALS

 

 

 

AND

 

 M

 

ETHODS

 

With the exception of some specimens of 

 

Cy-
phomyrmex rimosus

 

 Spinola from Matamoros
caught with pitfall traps, all specimens were
collected by hand by the author during directed
searches for workers. Descriptions used for
identification are listed with each species.
Records are reported by state (uppercase) and
municipality (municipio); more specific locali-
ties are mentioned when pertinent

 

.

 

 Voucher
specimens are deposited at the Entomological
Collection of Universidad Autónoma Agraria
Antonio Narro, (UAAAN), Saltillo, Coahuila,
Mexico. Specimens of taxa marked with an as-
terisk (*) have been deposited at the Bohart
Museum of Entomology, University of Califor-
nia at Davis (UCDC).
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ESULTS

 

 

 

AND

 

 D

 

ISCUSSION

 

Table 1 is a summary of collected attine ants.
These are detailed below.

 

Apterostigma mexicanum

 

 Lattke (*). SAN
LUIS POTOSI: Municipio of Aquismón.
11.IV.2008. N 21°35’59”, W 99°06’12”, 980 masl
(meters above sea level). About 200 m above the
Sótano de las Golondrinas (Pit of Swallows).

 

Apterostigma

 

 includes the most basal extant at-
tines along with 

 

Myrmicocrypta

 

 and 

 

Mycocepu-
rus

 

 (Currie et al. 2003). Workers of 

 

A. mexi-
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canum

 

 were collected on soil in extensive clearing
in medium-tall rainforest that included the trees

 

Brosimum

 

 

 

alicastrum 

 

Sw. (ojite, ramón), 

 

Bursera
simaruba

 

 (L.) Sarg. (chaká, gumbo-limbo), 

 

Ficus
cotinifolia

 

 H.B.K. (higuerón, strangler fig) near
the transition to cloud forest. Apparently previ-
ously known from 5 specimens, all from tropical
forest in Veracruz state, near Córdoba (Lattke
1997).

 

Atta texana

 

 (Buckley) (*). COAHUILA: Muni-
cipio of Jiménez, town of Jiménez. 22.IX.2006.
29°03’04”N, 100°40’11”W, 240 masl. Municipio of
Múzquiz, town of Múzquiz, Sabinas River.
5.VII.2008. 27°58’09”, W 101°34’53”, 490 masl. At
Jiménez town, the Texas leaf-cutting ant was col-
lected within 200 m from the Rio Grande (Rio
Bravo) river, and also 15 km to the south, down
the river. In both sites 

 

A. texana

 

 lives on the
deeper soil flats (“vegas”) along the river, in woods
and clearings with pecans [(

 

Carya illinoinensis

 

(Wangenh.) K. Koch)], walnut (

 

Juglans

 

 sp.), and
huisache, (

 

Acacia farnesiana

 

 (L.) Willd.). Mature
colonies form nest mounds 5-10 m in diameter. At
Múzquiz, 

 

A. texana

 

 was in a riparian forest of
baldcypress (

 

Taxodium

 

 cf. 

 

mucronatum

 

 Ten.),
willow (

 

Salix

 

 

 

nigra

 

 Marshall) and sycamore (

 

Pla-
tanus

 

 sp.). The Múzquiz locality is near the south-
western distribution limit for 

 

A.

 

 

 

texana

 

. There are
few reports of this ant in Mexico, and no recent
records of the reported populations of 

 

A.

 

 

 

texana

 

along the Gulf of Mexico, in the states of Tamauli-
pas, Veracruz, and Tabasco (Smith 1963). There is
an unexpected, extremely disjunct record from
Tehuacán, central Mexico (Ríos-Casanova et al.

2004). Coronado-Padilla et al. (1972) reported it
from Allende, Coahuila (about 100 km NE from
Múzquiz). The distribution of 

 

Atta

 

 spp. is quite
fragmented in Northeastern Mexico; the factors
responsible are possibly lack of moisture and soil
type.

 

Cyphomyrmex

 

 

 

rimosus

 

 (Spinola). Widespread
morphospecies, known from Texas (San Marcos)
and southern USA to Argentina (Wheeler 1907;
Longino 2008) thus coordinates are not given
here. Collected in mesic microhabitats, mainly
springs and streams between 10 and 500 masl.
NUEVO LEON: municipios of Cerralvo, at the
spring; Guadalupe: La Pastora State Park,
10.VII.2006; Montemorelos: Rancho Marrufo, km
6 Montemorelos-General Terán highway, in
wooded area along fencerow, 8.XII.2007;
Pesquería: Santa María la Floreña, along tree-
covered irrigation channel from Río Pesquería,
24.VIII.2008; Sabinas Hidalgo, at the spring,
18.VII.2006. TAMAULIPAS: municipios of Gómez
Farías, San Pedrito town, in garden,
25.VIII.2008; Matamoros, Ejido (community) El
Longoreño, gallery forest and grassy areas near
the Rio Grande and ponds, 31.VIII.2007.

 

Mycetosoritis

 

 

 

hartmanni

 

 Wheeler. NUEVO
LEON: Municipio of Cadereyta, Rancho El Es-
cape, Ejido Jerónimo Treviño. 8.XII.2007. N
25°32’25”, W 99°54’17’”, 504 masl. TAMAULI-
PAS: Municipio of Llera, El Encino-La Libertad
road, near Sabinas River (Río Sabinas),
23.IX.2006. N 23°08’09”, W 99°08’53”, 110 masl.
The Nuevo León locality is an irrigated, organic
vegetable farm at a semiarid site, on alluvial soils

 

T

 

ABLE

 

 1. A

 

TTINE

 

 

 

ANTS

 

 

 

COLLECTED

 

 

 

IN

 

 N

 

ORTHEASTERN

 

 M

 

EXICO

 

, 

 

THEIR

 

 

 

LOCALITIES

 

 

 

AND

 

 

 

GENERAL

 

 

 

HABITATS

 

.

Ant species Locality/State Habitat

 

Apterostigma mexicanum

 

200 m above Pit of Swallows/
San Luis Potosí

Clearing, former tropical rainforest

 

Atta texana

 

Jiménez/ Coahuila
Múzquiz/ Coahuila

Temperate gallery forest of 

 

Taxodium

 

, 

 

Platanus

 

, 

 

Salix

Cyphomyrmex rimosus

 

Many localities/ Tamaulipas
and Nuevo León 

Springs, temperate gallery forest,
mesic habitats

 

Mycetosoritis hartmanni

 

Escape, Cadereyta/Nuevo León Under cover crop of organic farm
El Encino, Llera/Tamaulipas Tropical gallery forest with 

 

Taxodium

 

, 

 

Ficus

 

 and 

 

Inga

Mycocepurus smithii

 

Guadalupe/Nuevo León Temperate gallery forest of 

 

Platanus

 

and 

 

Juglans

Sericomyrmex aztecus

 

Tamul/San Luis Potosí Tropical gallery forest
Taninul, Valles/San Luis Potosí Medium height tropical forest with 

 

Bursera

 

 and 

 

Ficus

Trachymyrmex smithi

 

Zapalinamé, Saltillo/Coahuila Xerophilous temperate oak forest

 

Trachymyrmex turrifex

 

Santa María, Pesquería/Nuevo León Garden; desert scrub area
with 

 

Parkinsonia

 

 

 

texana

 

García/Nuevo León Desert scrub with 

 

P

 

. 

 

texana

 

Matamoros/Tamaulipas Garden in urban area
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near the Santa Catarina river. There, several
small plots (<1 ha) were grown to cover crops (Fa-
baceae), providing full shade. 

 

Mycetosoritis

 

 

 

hart-
manni

 

 workers were foraging under the cover
crop, at the northern edge of one plot, at noon. The
Tamaulipas location is disturbed tropical gallery
forest with the trees T. mucronatum, Ficus sp.,
and Inga vera Willd., about 20 km north of Gómez
Farías. Mycetosoritis hartmanni is an infre-
quently collected species (Mackay 1998; Longino
2009). In Mexico, this ant is known from the hu-
mid, medium-height tropical forest at Gómez
Farías, Tamaulipas (Jusino-Atresino & Phillips
1992). The type locality is warm-temperate (Aus-
tin, Texas) (Wheeler 1907). Longino (2009) lists
M. hartmanni from south Texas (Laguna Atas-
cosa Wildlife Refuge) in coastal, low shrubby veg-
etation. Mycetosoritis hartmanii has not been re-
ported living in the ephemeral habitat of annual
agricultural crops.

Mycocepurus smithii Forel. NUEVO LEON:
Municipio of Guadalupe, La Pastora State
Park.10.VII.2006 and 28.XII.2006. N 25°39’53”,
W 100°15’15”, 500 masl. This 200-ha park in-
cludes a remnant patch of old forest with interior
live oaks (Quercus fusiformis Small) and anacua
(Erethia anacua (Terán & Berland.) I. M. Johnst.)
and gallery forest of sycamores (Platanus sp.),
walnut (Juglans sp.) and bald cypress (T. mucr-
onatum), on intermittent creeks running into the
La Silla river. This park has been engulfed by the
metropolitan area of Monterrey since at least 20
years ago. An aggregation of nest entrances of
Mycocepurus colonies were in the gallery forest,
on the flat surface of sandy banks along shallow
dry creeks. Workers were observed at 5:00 PM on
10.VII.2006 at 30 m from the dry creek, foraging
in the forest litter. Workers of C. rimosus were
present also. On 28.XII.2006, foraging was ob-
served at 13:00 h, after night temperatures of 5-
10°C; the species apparently does not become in-
active in winter here, as the attine Trachymyrmex
septentrionalis does further north (Weber 1972).
Local Mycocepurus appears to be mainly riparian,
foraging in the same areas (moist microhabitats)
as the ponerine ants Pachycondyla villosa (F.) and
Odontomachus cf. laticeps Roger. Ants of open
and disturbed habitats (Pogonomyrmex barbatus
(Smith), Solenopsis geminata (Fabricius) and Do-
rymyrmex sp.) nested within 20 meters of M.
smithii, in clearings. Rosas-Mejía et al. (2008) re-
ported Mycocepurus sp. as an urban ant in
Ciudad Victoria, 300 km south of Monterrey.
Jusino-Atresino & Phillips (1992) collected M.
smithii from the subdeciduous tropical forest of
Gómez Farías, Tamaulipas, about 400 km south of
Monterrey. Also reported from more distant trop-
ical sites in Mexico to the south (states of Jalisco,
Nayarit, San Luis Potosí, Tabasco, and Veracruz)
(Mackay et al. 2004; Vázquez-Bolaños 2007), in
deciduous and subdeciduous tropical forests, oak-

pine forest, and secondary vegetation in urban ar-
eas (Vázquez-Bolaños 2007). The report herein is
the northernmost for the species; it is in the Ne-
arctic ecozone at almost the same latitude of
Brownsville, Texas, and in the Rio Grande Basin
as well. This locality is apparently the most xeric
(annual average precipitation 551 mm) and tem-
perate (SAGARPA 2002) known for Mycocepurus
in most of its range. Ants of the genera Mycetosor-
itis and Mycocepurus are small, cryptic, and infre-
quently collected (Mackay 1998).

Sericomyrmex aztecus Forel (*). SAN LUIS
POTOSI: Municipio of Aquismón. 10.IV.2008. N
21°48’09”, W 99°10’49”, 200 m masl. Rio Santa
María, Tamul. Undercover of tropical gallery for-
est including trees of B. simaruba and F. cotinifo-
lia. Municipio of Ciudad Valles, N 21°56’11”, W
98°53’23”, 100 masl. Near gardens of hotel at
Taninul. This is a mesic microhabitat in second-
ary low and medium-height tropical forest with B.
simaruba and F. cotinifolia. The northernmost
species of Sericomyrmex is S. aztecus from Mex-
ico. Longino (2008) collected S. aztecus in Chia-
pas, near the Guatemala border. The Taninul,
Ciudad Valles location reported herein, about 40
km from the state of Tamaulipas, is probably the
northernmost record for the genus. Both Wheeler
(1925) and Longino (2008) consider that Me-
soamerican (or most) species of Sericomyrmex are
very similar, and probably describe intraspecific
variation.

Trachymyrmex smithi Buren. COAHUILA:
Municipio and city of Saltillo. 19.VII.2005. N
25°21’36”, W 100°58’42”, 1680 masl. Lomas de
Lourdes, Sierra de Zapalinamé. Workers foraging
after summer rains on reddish-soil hills, above SE
Saltillo. The habitat is temperate, an ecotone of
xerophilous brush and forest with oaks (Quercus
laeta Liebm. and the endemic Q. saltillensis
Trel.), madrone (Arbutus xalapensis Kunth), and
pistache (Pistacia mexicana H.B.K.). The type lo-
cality for T. smithi is La Rosa, General Cepeda,
Coahuila, about 50 km W, in rocky Chihuahuan
desert habitats (Buren 1944). Mackay & Mackay
(2002) list it from Chihuahua state, Mexico. From
the records, this species appears to occur in high,
temperate deserts where summer temperatures
are usually below 33ºC.

Trachymyrmex turrifex Wheeler. NUEVO
LEON: Municipio of Pesquería, town of Santa
María la Floreña, 24.VIII.2008. N 25°44’06”, W
99°49’44”, 320 masl. Nest in shaded sandy soil in
garden; natural vegetation is thorny brush with
honey mesquite (Prosopis glandulosa Torr.),
huisache, palo verde (Parkinsonia texana (A.
Gray) Watson), and desert hackberry (Celtis pal-
lida Torr.). Municipio of García. 17.IX.2009. N
25°42’38”, W 100°32’53”, 840 masl. On sandy soil
in thorny brush as above. TAMAULIPAS: Muni-
cipio of Matamoros. N 25°51’25”, W 97°30’31”, 10
masl. 22.VII.2009. Under trees in urban garden
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in sandy soil; nest aggregations (6 nests/10 m2).
Known from matorral at Vallecillo, Nuevo León
(40 km S of Laredo, Texas) (Buren (1944). This
is possibly the most common Trachymyrmex
species in the lower, hotter arid areas of NE
Mexico.

ACKNOWLEDGMENTS

W. Mackay, P. Ward, and C. Rabeling kindly
verified the identification of specimens. W.
Mackay and 2 reviewers also improved the manu-
script. Thanks to those persons responsible for
the wonderful web-available identification mate-
rials for ants. Supported by Universidad Au-
tónoma Agraria Antonio Narro (Dirección de In-
vestigación, item 01-04-0206-39).

REFERENCES CITED

BUREN, W. F. 1944. A new fungus-growing ant from
Mexico. Psyche 51(1-2): 5-7.

CORONADO-PADILLA, R., MORALES, A., AND ESPINOSA, E.
1972. Distribución geográfica de las especies de hor-
migas arrieras existentes en la República Mexicana.
Folia Entomol. Mexicana 23/24: 95-96.

CURRIE, C. R., WONG, B., STUART, A. E., SCHULTZ. T. R.,
REHNER, S. A., MUELLER, U. G., SUNG, G. H.,
SPATAFORA, J. W., AND STRAUS, N. A. 2003. Ancient
tripartite coevolution in the attine ant-microbe sym-
biosis. Science 299: 386-388.

FLORES-MALDONADO, K. Y., PHILLIPS S. A., AND
SANCHEZ-RAMOS, G. 1999. The myrmecofauna (Hy-
menoptera: Formicidae) along an altitudinal gradi-
ent in the Sierra Madre Oriental of northeastern
Mexico. Southwest. Nat. 44(4): 457-461.

JUSINO-ATRESINO, R., AND PHILLIPS, JR., S. A. 1998.
Myrmecofauna en la reserva ecológica de la biosfera
“El Cielo”, Tamaulipas, México. Biotam 4: 41-54.

LATTKE, J. E. 1997. Revisión del género Apterostigma
Mayr (Hymenoptera: Formicidae). Arq. Zool. (São
Paulo) 34: 121-221.

LONGINO, J. T. 2009. Ants of Costa Rica. http://academ-
ic.evergreen.edu/projects/ants/AntsofCostaRicA.ht-
ml. Accessed 5 December 2009.

MACKAY, W. P. 1998. Dos especies nuevas de hormigas
de la tribu Attini de Costa Rica y México: Mycetosor-
itis vinsoni y Mycocepurus curvispinosus (Hy-
menoptera: Formicidae). Rev. Biol. Trop. 46(2): 421-
426.

MACKAY W. P., AND MACKAY, E. 2002. The Ants of New
Mexico. The Edwin Mellen Press, Lewiston, NY.

MACKAY, W. P., MAES, J-M, ROJAS-FERNANDEZ, P., AND
LUNA, G. 2004. The ants of North and Central Amer-
ica: the genus Mycocepurus (Hymenoptera: Formi-
cidae). 7pp. J. Insect Science, 4:27.

MIKHEYEV, A. S., MUELLER, U. G., AND BOOMSMA, J. J.
2007. Population genetic signatures of diffuse co-
evolution between leaf-cutting ants and their culti-
var fungi. Mol. Ecol. 16(1): 209-216.

MUNKACSI, A. B., PAN, J. J., VILLESEN, P., MUELLER, U.
G., BLACKWELL, M., AND MCLAUGHLIN, D. J. 2004.
Convergent coevolution in the domestication of coral
mushrooms by fungus-growing ants. Proc. Royal
Soc., London B 1776-1782.

RABELING, C., COVER, S. P., MUELLER, U. G., AND
JOHNSON, R. A. 2007. A review of the North Ameri-
can species of the fungus-gardening ant genus Tra-
chymyrmex (Hymenoptera: Formicidae). Zootaxa
1664: 1-54.

RÍOS-CASANOVA, L., A., VALIENTE-BANUET, A., AND
RICO-GRAY, V. 2004. Las hormigas del Valle de Tehu-
acán (Hymenoptera: Formicidae): una comparación
con otras zonas áridas de México. Acta Zool. Mexica-
na 20(1): 37-54.

ROSAS-MEJÍA, M., HORTA-VEGA, J., FLORES-MALDONA-
DO, K. Y., AND CORREA-SANDOVAL, A. 2008. Formi-
cidae de la zona urbana de Ciudad Victoria,
Tamaulipas, Mexico. Memorias Congreso de la Soc.
Mexicana Entomol. (Estrada-Venegas, E., Equihua-
Martinez A., Padilla-Ramírez, J. and Mendoza-Es-
trada, A. Eds.). Colegio de Posgraduados, Texcoco,
Mexico.

SAGARPA. 2002. Anuario Estadístico. Secretaría de
Agricultura, Ganadería, Desarrollo Rural, Pesca y
Alimentación. Mexico, D.F. 

SANCHEZ-PEÑA, S. R. 2005. Essays on Organismal As-
pects of the Fungus-Growing Ant Symbiosis: Ecolo-
gy, Experimental Symbiont Switches and Fitness of
Atta, and A New Theory on The Origin of Ant Fungi-
culture. Ph. D. Dissertation, The University of Texas
at Austin.

SMITH, M. R. 1963. 1963. Notes on the leaf-cutting ants,
Atta spp., of the United States and Mexico (Hy-
menoptera: Formicidae). Proc. Entomol. Soc. Wash-
ington 65: 299-302.

WEBER, N. A. 1972. Gardening ants, the attines. Mem.
American Phil. Soc. 92. Philadelphia, PA.

WHEELER, W. M. 1907. The fungus-growing ants of
North America. Bull. American Mus. Nat. Hist. 23:
669-807.

WHEELER, W. M. 1925. A new guest ant and other new
Formicidae from Barro Colorado Island, Panama. Bi-
ol. Bull. 49: 150-181.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Off
  /CompressPages true
  /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 true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 true
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


