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ReppisH sandstone beds of the Geste Formation (middle—
late Eocene) vielded an interesting and abundant record of
fossil vertebrates. Since the earliest records in this unit al-
most three decades ago (Alonso and Fielding, 1986), several
sauropsids, metatherians, and eutherians have been identi-
fied (Lopez, 1997; Goin et al,, 1998). In spite of this diversity
the taphonomic features of this stratigraphic unit have
proved to be problematic, as all specimens are represented
by fragments that, in several cases, lack enough diagnostic
information (Garcia-L6pez and Babot, 2014). Nevertheless,
at least five new mammalian species have been described
and several previously known genera have been identified
(Lopez, 1995, 1997; Lépez and Bond, 1995; Goin et al., 1998;
Reguero et al., 2008; Garcia-Lopez and Babot, 2014). In this
sense, the Geste Formation is —after the Lumbrera Forma-
tion— the richest and most productive Paleogene fossil
mammal- bearing unit in northwestern Argentina.

Even though the Geste Formation is exposed at several
locations along the Argentinean Puna, the localities of
Pozuelos salt flat (Salta) and particularly Antofagasta de la
Sierra (Catamarca) are the only sites where fossil-bearing
beds have been found. Fossil remains of Notoungulata are
abundant at these sites, particularly those of Interatheriidae
(Typotheria) such as. Punapithecus minor Lopez and Bond,
1995, which has been the only member of this family
known for northwestern outcrops for almost 20 years.

These records from the Geste Formation are remarkable be-
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cause interatheriids are absent in other Paleogene units
from northwestern Argentina (Lopez and Bond, 1995; Gar-
cia-Lopez and Babot, 2014).

Recently, another interatheriid was described for this
unit. Antofagastia turneri Garcia-Lépez and Babot, 2014,
was collected in deposits located near the town of Antofa-
gasta de la Sierra. This species is a small basal interatheriid
(Fig. 1) only slightly larger than Punapithecus minor. It shows
brachydont upper molars with a narrow lingual sulcus and
an oblique central fossa, among other features. The holo-
type is a fragment of a left maxilla with part of P4 and M1
and a very worn but complete M2-3 still showing several
teeth features. Recent fieldwork at the type locality resulted
in the recovery of two new specimens of this taxon. These
specimens are represented by a maxillary fragment bearing
teeth and an incomplete upper molar, both showing a lesser
degree of wear than the holotype. In this contribution, |
present these specimens and discuss the new features ob-
served and their relevance in a phylogenetic and taxonomic
context. Additionally, | analyze the morphology of two man-
dibular fragments bearing lower dentition, which show some
traits that suggest that they might be referred to the genus
Antofagastia Garcia-Lopez and Babot (2014). This study brings
new information regarding intraspecific and ontogenetic
variation, representing a valuable tool to assess the diag-
nostic features present in fossil fragments and isolated

dental pieces.
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Figure 1. Cladogram showing the phylogenetic arrangement of the
basal interatheriids and the distribution of some characters after
Garcia-Lopez and Babot (2014). 1, P1 with vertical mesiolabial crest,
lingual sulcus well expressed although narrow on M1-2, and p4
molariform and p3 enlarged but smaller than molars; 2, paracone/
parastyle inflection absent or reduced on M1-3 and very small size;
3, lingual sulcus on M1-2 well developed, persistent, relatively
wide, and well expressed on the lingual wall, and hypocone present
on M3.

GARCIA-LOPEZ: NEW INFORMATION ON ANTOFAGASTIA

Institutional abbreviations. MHAS, Museo del Hombre de
Antofagasta de la Sierra, Catamarca, Argentina; MLP, Museo
de La Plata, La Plata, Buenos Aires, Argentina.

SYSTEMATIC PALEONTOLOGY

Order NoTOUNGULATA Roth, 1903
Suborder TYPOTHERIA Zittel, 1893

Family INTERATHERIIDAE Ameghino, 1887

Genus Antofagastia Garcia-Lopez and Babot, 2014

Type species. Antofagastia turneri Garcia-Lopez and Babot, 2014;
original designation. Late Eocene from northwestern Argentina.

Antofagastia turneri Garcia-Lopez and Babot, 2014

Figure 2

Referred specimens. MHAS 062, fragment of left maxilla with
M1 and almost complete M2; MHAS 063, incomplete right
M1.

Geographic occurrence. Antofagasta de la Sierra, Catamarca
Province, Argentina (26°03’ 24.86" S, 67°24' 16.53" W).
Stratigraphic occurrence. Middle section of the Geste Forma-

tion (sensu Alonso, 1992). Late Eocene.

LABIAL|

MESIAL

Figure 2. Antofagastia turneri: 1, MHAS 062, left maxillary fragment with M1 and M2 in occlusal view; 2, MHAS 063, incomplete right M1 in
occlusal view; 3, MHAS 003 (holotype), left maxillary fragment with incomplete P4 and M1-3 in occlusal view. Scale bar='5 mm.
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Description. These specimens are slightly smaller than the
holotype of Antofagastia turneri; dental measurements are
detailed in Table 1. The teeth in specimen MHAS 062 are
almost complete and only the most distal part of the M2 is
missing. Given the low degree of wear, almost all the fea-
tures usually present in Paleogene typotherians are visible
on MHAS 062 (mesiolabial and distolabial fossettes, central
fossa, mesial and distal cingula, etc.). On the other hand, the
tooth MHAS 063 is incomplete and shows a more advanced
wear stage and some weathering. This tooth preserves
approximately the 80% of the crown surface, lacking the
mesiolabial and distolabial corners. Both fossettes are
present, although the surface of the mesiolabial fossette is
incomplete and the distolabial fossette is almost erased
by wear. The mesial cingulum is also heavily worn by trans-
port. All other features are the same for both specimens.
The M1 is present in both specimens. The mesiolabial
fossette is larger than the distolabial fossette and bean-
shaped in early wear stages (with a mesiolingual concavity).
It is also oblique, and mesiolabially-distolingually oriented.
The distolabial fossette is much smaller and slightly shal-
lower than the former. Additionally, it is more mesiodistally
oriented when it is not worn; under more advanced wear
(as in MHAS 063) this fossette becomes very small and
rounded. The central fossa is also visible and in all new
specimens it is very similar to the fossa described for M2 in
the holotype of Antofagastia turneri (see Garcia-Lopez and

Babot, 2014). This structure is oblique and shallow and is

lingually connected to a faint lingual sulcus. The parastyle
is prominent on the M1 (this cusp is only preserved in the
specimen MHAS 062) and is separated from the labial fold
of the paracone by a shallow sulcus. The labial sulcus sepa-
rating paracone and metacone fold is also shallow and wide.
The metastyle is conspicuous (in MHAS 063 it is reduced by
transport) and overlaps distally with the parastyle of the M2.
In occlusal view, the protocone is larger than the hypocone.
The protoloph shows a small mesial inflection in MHAS 062,
differing from MHAS 063 and the holotype, which have no
inflection. The mesial cingulum is small although it is clearly
visible and ends at the mesiolingual corner of the proto-
cone. The distal cingulum shows the same development
and is located at the same height as the mesial cingulum.
As already mentioned, the lingual sulcus is very narrow in
occlusal view and poorly expressed on the lingual wall of the
tooth.

The M2 is partially preserved in specimen MHAS 062,
lacking the posterior part of the crown (including parastyle
and distal cingulum). This tooth is very similar and shows
almost the same features described by Garcia-L6pez and
Babot (2014). Differences observed (e.g., size, development
of lingual sulcus and parastyle/paracone sulcus, etc.) will be
discussed below. The only structure here preserved and
not visible in the holotype is the distolabial fossette. Al-
though not complete, it reveals that this structure is large at
this wear stage and shows a similar arrangement to that

present in the first upper molar.

TasLE 1. Measurements (in mm) of the specimens mentioned in the text. Upper teeth are indicated with upper case and lower teeth are indicated in

lower case.
Specimen M1 M2

L w w
MHAS 062 331 317 ~3.45 335

p4 m1 m3

L w w L w
MLP 86-1/-6-6 326 2.06 3.54 224 - -
MHAS 064 - - - 4.15 213

Abbreviations: L, length; W, width.
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cf. Antofagastia
Figure 3

Referred specimens. MLP 86-V-6-6, left mandibular frag-
ment with p4 and m1; MHAS 064, right mandibular frag-
ment with m3.
Geographic occurrence. Both specimens come from Anto-
fagasta de la Sierra, Catamarca Province, Argentina. The
coordinates for MLP 86-V-6-6 are 26°04' S and 67°26" W
(following Lopez and Bond, 1995) and for MHAS 064 are
26°03' 43" S, 67°24" 27" W.
Stratigraphic occurrence. Middle section of the Geste For-
mation (sensu Alonso, 1992). Late Eocene.
Description. Both specimens show a moderate degree of
wear. Dental measurements are given in Table 1.

The specimen MLP 86-V-6-6 was already described by
Lépez and Bond (1995) as Punapithecus minor. It should be

GARCIA-LOPEZ: NEW INFORMATION ON ANTOFAGASTIA

noted that these authors first mentioned the specimen as
bearing a p4 and m1 but later in the same contribution they
mention the same specimen as bearing p3 and p4 (see
Lépez and Bond, 1995, p. 96). Garcia-Lépez and Babot
(2014) mentioned MLP 86-V-6-6 as bearing p4 and m1. The
latter interpretation is herein supported and the apparent
contradiction of Lépez and Bond (1995) is considered to be
due to a misprint or typing error. The p4 shows a relatively
high molarization evidenced mostly by the large occlusal
surface of the talonid compared to the trigonid (a feature
already pointed by the mentioned authors and discussed
below). Additionally, the trigonid shows a subtriangular
outline in occlusal view, which is a common feature of in-
teratheriid molars (Hitz et al, 2006; Garcia-Loépez and
Babot, 2014). The paralophid is well developed, reaching the
lingual wall of the tooth. The metalophid is almost trans-

verse (or barely oblique). Both lingual and labial sulcids are

Figure 3. cf. Antofagastia; 1-3, MLP 86-V-6-6, detail of p4 and m1 in occlusal view and mandibular fragment in medial and lateral view; 4-6,
MHAS 064, detail of m3 in occlusal view and mandibular fragment in lateral and medial view. Scale bar='5 mm.
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deep, the lingual sulcid being more posteriorly placed. The
hypolophid forms an angle near the distolabial corner of the
tooth. The entoconid is very wide and shows a raised lingual
edge. The m1 is similar to the p4, but larger and more ro-
bust. Likewise, the labiolingual extension of the paralophid
is smaller in this case. Finally, the presence of a small but
conspicuous hypoconulid represents another difference with
the premolar but all other features are very similar. | was
unable to identify an “anterior spur of metaconid (para-
conid)” (Lopez and Bond, 1995, p. 94) on the m1 in this
specimen.

The material MHAS 064 bears only an m3. This tooth is
similar to the m1 in many features (small labiolingual ex-
tension of paralophid, lack of “anterior spur” or accessory
cuspule on the metaconid, angulated hypolophid, well-
developed labial sulcid, wide entoconid with raised lingual
edge) but presents a larger talonid with a distally elongated
hypoconulid and a conspicuous talonid labial sulcus, as
usual for the third lower molar in Paleogene notoungu-
lates. Otherwise, the lack of a lingual sulcid should be men-
tioned as a singular trait; the zone of this structure on the
lingual wall is closed by a shallow crest running from the
distal wall of the metaconid to the mesial edge of the ento-

conid.

DISCUSSION

The new specimens referred to Antofagastia turnerishow
the same combination of characters that differentiate the
holotype from other basal interatheriids and from the In-
teratheriinae. Nevertheless, specimens MHAS 062 and
MHAS 063 exhibit some differences that | attribute to in-
traspecific variation. The first difference is related to size.
Both new specimens are slightly smaller than the holotype
(see Tab. 1; note that MHAS 063 was not measured given
the high weathering of the crown, although it was directly
compared). Although the low number of specimens does
not allow a statistical analysis in order to test the signifi-
cance of this variation, the differences in size are consistent
with the variation observed in other basal interatheriids
and also in interatheriines (Fig. 4).

Other differences can be explained by wear, which varies
with the age of the individual. MHAS 062 shows almost no
wear, and in MHAS 063 the wear degree is considerably

lower regarding the holotype (Fig. 2). Garcia-Lépez and
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Babot (2014) proposed four wear stages for the sample of
specimens of Punapithecus minor. Extrapolating this con-
ceptual framework to Antofagastia turneri, the holotype can
be compared to wear stage 3 of P. minor, while MHAS 062
is referable to wear stage 1 or 2 and MHAS 063 is referable
to wear stage 2.

Several morphological differences observed in the
teeth are caused by wear degree. The most obvious is the
presence of the distolabial fossette, which is absent in the
holotype of Antofagastia turneri. This fossette is mesiodis-
tally elongated in early wear stages but, as wear advances,
it turns rounded and very shallow until it finally disappears
before the inclusion of the distal cingulum in the occlusal
surface. On the other hand, the mesiolabial fossette shows
some changes in outline and size, although it maintains an
oblique orientation and is relatively persistent.

Another difference is related to the development of the
parastyle/paracone sulcus. This sulcus is clearly present in
specimen MHAS 062 —albeit very shallow— but it is absent
in the holotype. The development of this structure along
the labial wall of the teeth shows that the sulcus becomes
shallower toward the neck, thus explaining the poorly-
developed structure in older individuals.

Additionally, in the specimen MHAS 062 the mesial cin-
gulum is apparently more developed than in the holotype
and MHAS 063. Nevertheless, this difference can be also
explained by wear, since the holotype of Antofagastia turneri
presents a wear facet running over the mesial edge of the
cingulum, thus narrowing its surface. Regarding specimen
MHAS 063, it lacks great part of the cingulum, presumably
because of transport, and thus it cannot be compared.

Apart from size, other traits observed in the new speci-
mens represent intraspecific variation that cannot be ex-
plained by wear. Specimen MHAS 062 presents a slightly
deeper lingual sulcus and a conspicuous mesial inflection of
the protoloph. Both features are poorly expressed in the
holotype of Antofagastia turneri. The greater development of
the lingual sulcus, although clearly visible, is still moderate
and does not present the same development than other
forms such as Punapithecus Lopez and Bond, 1995. On the
other hand, the presence of the mesial inflection in the pro-
toloph (and the intraspecific variation associated to this
trait) was also observed in that genus. At this point it should
be noted that in the specimen MHAS 063, which shows a
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Figure 4. Bivariate plot of interatheriid taxa including MHAS 062 and comparing the size of M1. Modified from Garcia-L6pez and Babot (2014).

wear stage intermediate between MHAS 062 and the holo-
type, this mesial inflection is very subtle (as in the holotype).
Some of the traits showing intraspecific variation are im-
plied in some of the characters coded in the data-matrix
presented by Garcia-Lopez and Babot (2014). Nevertheless,
these variations do not imply changes in codification since
they are relatively subtle.

Upper teeth are generally preferred for defining new
genus —and species— rank taxa in Paleogene forms. Since
the Geste Formation is represented by high-energy sedi-
ments, the fossil specimens that can be found are always
fragmentary and in some cases heavily damaged by trans-
port. This fact implies that there are little or no chances of
finding complete or even partial skulls associated with either
upper or lower dentition. Maxillary fragments with upper
teeth are abundant in outcrops of the Geste Formation and
represent the basis for the proposal of most taxa for this

unit, as Suniodon Lopez, 1995; Punapithecus and Antofagas-

tia (note the important exception of Punahyrax Reguero,
Croft, Lopez, and Alonso, 2008, which was mostly described
on the basis of lower teeth). Mandible fragments with
teeth and isolated lower dental pieces are also abundant,
but upper and lower teeth are not found in association.
Thus, one faces the problem of referring lower teeth to taxa
mostly diagnosed by traits of the upper dentition. In this
regard, the only evidences available to relate lower and
upper teeth are occlusal morphology and relative size.
Morphology can easily indicate the inclusion of a specimen
in a given family; however, this line of evidence is weaker at
a generic and/or specific level, particularly considering that
the knowledge on Paleogene forms for several lineages is
still poor and scattered. At this point, relative size could be
a more reliable source of information.

Lopez and Bond (1995) referred five specimens bearing
lower dentition to Punapithecus minor. Analyzing the meas-

urements given in that contribution, it can be observed that
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the specimen MLP 86-V-6-6 is larger than others. This fact
was already noted by Garcia-Lépez and Babot (2014), who
pointed out that the size observed in this material was more
consistent with taxa such as Antofagastia. It should be men-
tioned that several specimens with lower dentition have
been collected over the last years in the Geste Formation.
The resulting sample includes mostly small specimens with
a size agreeing with that expected for Punapithecus. Only
specimen MHAS 064 is larger, consistent with that ob-
served for MLP 86-V-6-6. Since the same pattern is found
in maxillary fragments, with smaller specimens easily re-
ferred to Punapithecus and larger specimens belonging to
the genus Antofagastia, it is tempting to separate the
sample of lower teeth following the same systematic rea-
soning. This is the main reason why specimens MLP 86-V/-
6-6 and MHAS 064 are better compared to Antofagastia.
Additionally, these lower teeth occlude clearly with the
upper ones referred to this genus and the wear facets on
each side match (e.g, mesial surface of entoconid dor-
somesially oriented against the distal surface of protocone
ventrodistally oriented). This fact provides some morpho-
logical evidence supporting this idea.

If specimens MLP 86-V-6-6 and MHAS 064 effectively
belong to the genus Antofagastia some characters should
be commented. One of the diagnostic traits mentioned by
Lépez and Bond (1995) for Punapithecus minor was the fact
that the talonid was larger than the trigonid in the third
and fourth lower premolar. This feature is present in the
fourth lower premolar in MLP 86-V-6-6 (referred here as cf.
Antofagastia) and indicates an advanced molarization. More-
over, this trait is unusual among Paleogene forms and
similar to some Neogene taxa. In this regard, Antofagastia
and Punapithecus would share this character, although it
should be mentioned that it is actually not particularly
marked in Punapithecus; in fact, Hitz et al. (2006) considered
that the talonid was subequal to the trigonid in this taxon
(see character 23 of that contribution). Despite this simi-
larity and the fact that Antofagastia turneri resembles
Punapithecus minorin several traits, most characters shared
are considered plesiomorphic features, and a phylogenetic
analysis performed including these interatheriids from
northwestern Argentina does not indicate a close relation-
ship among them (see Garcia-Lépez and Babot, 2014).

Nevertheless, it cannot be ignored that specimen MLP 86-
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V-6-6 actually shows a p4 with a talonid slightly larger than
the trigonid; i.e., it shows one of the characters considered
diagnostic by Lépez and Bond (1995). As new evidence is
added and new materials are found, it is possible that fu-
ture analyses may show a closer position of these two taxa,
or even indicate that they represent two species of the same
genus.

CONCLUSIONS

The features observed in the new specimens of Antofa-
gastia turneriindicate some degree of intraspecific variation.
This pattern was already observed in Punapithecus minor
and other interatheriids (Vera, 2012) and should be care-
fully considered, particularly in the case of taxa based on
isolated dental pieces or other fragmentary material.

On the other hand, mandible fragments bearing lower
teeth are here referred as cf. Antofagastia mainly considering
differential size observed in the sample of interatheriids re-
covered from outcrops of the Geste Formation. At this point,
small and large pieces can be considered as referable to
Punapithecus and Antofagastia, respectively.

Shedding light on the apparently “cryptic” history of
extra-Patagonian interatheriids from Argentina surely
will clarify some points of the evolutionary path of this in-
teresting family of typotherians. Although the Geste For-
mation has proved to be very productive, yielding several
notable fossils, the study of taphonomic features on mate-
rial from this unit faces several obstacles, such as sam-
pling biases and very fragmentary material. Recently found
fossil- bearing outcrops of this unit may offer new lines of
evidence and must be explored. Likewise, the exploration of
neighboring units of similar age (i.e.,, Lumbrera, Quebrada de
los Colorados, and Casa Grande formations) should also pro-
vide evidence in order to elucidate questions related to the
singular presence of interatheriids in the Geste Formation

and other faunal peculiarities.

ACKNOWLEDGEMENTS

| thank M. Reguero (Coleccién Paleontologia de Vertebrados, Museo
de La Plata) for access to the collection under his care. | also thank
J. Babot and P. Ortiz for their valuable comments and A. Ribeiro and
J. Gelfo for the revision of the manuscript. All these colleagues
helped to greatly improve this contribution. This study was sup-
ported by the Fundacion Miguel Lillo [project code IPA-P1] and the
Agencia de Promocién Cientifica y Tecnoldgica [project code PICT
4071].



REFERENCES

Alonso, R. 1992. Estratigrafia del Cenozoico de la Cuenca de Pastos
Grandes (Puna Saltefa) con énfasis en la Formacion Siges y sus
boratos. Revista de la Asociacién Geoldgica Argentina 47: 189—
199.

Alonso, R.N., and Fielding, E.J. 1986. Acerca de un nuevo yacimiento
de vertebrados paledgenos de la Puna Argentina (Antofagasta
de la Sierra, Catamarca). //l Jornadas Argentinas de Paleontologia
de Vertebrados (Buenos Aires), Resimenes: 5.

Ameghino, F. 1887. Observaciones generales sobre el orden de ma-
miferos extinguidos sudamericanos llamados Toxodontes
(Toxodontia) y sinopsis de los géneros y especies hasta ahora
conocidos. Anales del Museo de La Plata (entrega especial 1936):
1-66.

Garcia-Lopez, D.A., and Babot, M.J. 2014. Notoungulate faunas of
north-western Argentina: new findings of early-diverging
forms from the Eocene Geste Formation. Journal of Systematic
Palaeontology. DOI: 10.1080/14772019.2014.930527.

Goin, F.J., Candela, A., and Lépez, G.M. 1998. Middle Eocene mar-
supials from Antofagasta de la Sierra, Northwestern Argentina.
Geobios 31: 75-85.

Hitz, R.B., Flynn, J.J., and Wyss, A.R. 2006. New basal Interatheriidae
(Typotheria, Notoungulata, Mammalia) from the Paleogene of
Central Chile. American Museum Novitates 3520: 1-32.

Lopez, G.M. 1995. Suniodon catamarcensis gen. et sp. nov. y otros
Oldfieldthomasiidae (Notoungulata, Typotheria) del Eoceno de
Antofagasta de la Sierra, Catamarca, Argentina. /V/ Congreso Ar-
gentino de Paleontologia y Bioestratigrafia (Trelew), Actas: 167—
172.

Lépez, G.M. 1997. Paleogene faunal assemblage from Antofagasta
de la Sierra (Catamarca Province, Argentina). Paleovertebrata
26:61-81.

GARCIA-LOPEZ: NEW INFORMATION ON ANTOFAGASTIA

Lépez, G.M., and Bond, M. 1995. Un Nuevo Notopithecinae (No-
toungulata, Typotheria) del Terciario inferior de la Puna argen-
tina. Stvdia Geologica Salmanticensia 31: 87-99.

Reguero, M.A., Croft, D.A., Lopez, G.M., and Alonso, R.N. 2008.
Eocene archaeohyracids (Mammalia: Notoungulata: Hegetothe-
ria) from the Puna, northwest Argentina. Journal of South Ame-
rican Earth Sciences 26: 225-233.

Roth, S. 1903. Noticias preliminares sobre nuevos mamiferos fo-
siles del Cretaceo Superior y Terciario Inferior de la Patagonia.
Revista del Museo de La Plata 11: 135-158.

Vera, B. 2012. Revision del género Transpithecus Ameghino, 1901
(Notoungulata, Interatheriidae) del Eoceno medio de Patago-
nia, Argentina. Ameghiniana 49: 60-74.

Zittel, K.A. von. 1893. Handbuch der Palaeontologie, Abteilung I, Pa-
laeozoologie, Band 1V, Vertebrata (Mammalia). R. Oldenbourg,
Munich, 799 p.

doi: 10.5710/AMGH.18.10.2014.2816

Submitted: August 14, 2014
Accepted: October 18, 2014

293




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 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 false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /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 true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 true
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


