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Summary

We describe four new species of buthid scorpions from a single Amazonian locality irsiRexted at the pre

Andean piedmontAnanteris ashaninkap. n, Tityus dillerorumsp. n.(a me mb e rmelanbstictuln e s fre ci e s
group, Tityus panguanap. n.(a me mb e rbolidahut hsep-gfoup, @rsdTityus wachtelsp. n.(a member

of the ficlathratu® speciesgroup. Additional information is given on their taxonomy, distribution, ecology, and
reproductive biology, fully complemented with color photos of live and preserved specimens, as well as their
habitat.

Introduction Diller, together with her husband Erich Diller, and the
size of the area has been increased through land

The Panguana Biogical Field Station and PrivatePurchas. In 2011, Panguana was granted the status of a
Protected Area (hereafter ACP Panguana, after fHévate protected area by the Peruvian government, and
Spanish abbreviation of Area de Conservacion Privadd)2014 the station was turned into an incorporated
is located in the pr&ndean primary lowland rainforestfoundation. The leader of Panguana, Dr. Juliane Diller,
of the Amazonian Peru, about 140 km from the eastdl@lds a fulltime job as the head of the fédyy and as
slopes ofthe Andes (09°37'S 74°56'W). It is situated &leputy director of the Bavarian State Collection of Zoo
an altitude of 230260 m at the Rio Yuyapichis (a trib 109y in Munich, Germany. Nevertheless, Dr. Diller
utary of the Rio Pachitea, which leads into the R§®ends several weeks at Panguana during at least two
Ucayali, a headwater stream of the Amazon) and canSt@ys there every year. Her husband, Erich Diller, a
reached by boat or on foot only. It is a hitlyea of 940 former curator of Insecta Hymeptera at the ZSMC,
hectares, interspersed with various kinds of wat@gcompanies and supports her in all matters. Permanent
bodies. Vegetation types include primary high forest tHz@retakers at Panguana are Carlos Vasquez, called
is never flooded, bog, alluvial and secondary forests,faddor oo, hi s wife Nery, and
well as some plantations and meadows on the wesigpgrate a little farm in the direct neighborhood of the
fringe. Eastwards the atfon borders on the territory ofstation.
the Ashaninka indigenous people whose primary rain The Panguana pregt provides facilities for taxoro
forest lands extend for 50 km through the Sira mountdIic and ecological field research intended to contribute
range (elevations up to 2,500 m). The annual averdgethe understanding of primary rain forests in general,
temperature is 25°C. Precipitation ranges between 2,300 to the protection and preservation of the unique local
and 3000 mm, accumulating mostly during a 188y ecosystem, which is still threatened by stasti-burn
period from October to April. In the forest, air humidity@griculture and gold panning. Studies at Panguana ben
is around 90% throughout the year. efit from a longstanding cooperation with the Museo de

ACP Panguarié named after a local panguana bird;listoria Natural de la Universidad Nacional Mayor de
Crypturellus undulatugfam. Tinamidae) was founded San Marcos in Lima, especially Prof. Dr. Gerardo Lamas
in 1968 by the Genan biologists Dr. Maria KoepckeMdller and Dr. Diana Silva D&ld. Since the 1980's,
and Prof. Dr. Han®Vilhelm Koepcke. Since 2000, theresearchers from ZSMC and many other scientific
station is directed by the founders' daughter, Dr. Juliainstitutes and countries have used the Panguana facil

hi
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Year | Collecting permit number | Export permit number Issued by (authority)
2004 0632004INRENA-IFFSDCB | 004329AG-INRENA INRENA (Instituto Nacional d€
Recursos Naturales)
2007 097-2007~INRENA-IFFS-DCB | 010670AG-INRENA INRENA
2008 124-2008INRENA-IFFSDCB | 011855AG-INRENA INRENA
2010 | 0427-201CGAG-DGFFS 003889AG-DGFFS DGFFS  (Direccion  Generg
DGEFFS Forestal y de Fauna Silste)
2011 | 04622011-AG-DGFFS 006672AG-DGFFS DGFFS
DGEFFS
2012 03182012AG-DGFFS 009708AG-DGFFS DGFFS
DGEFFS
2013 | 02762013AG-DGFFS 00052EMINAGRI - DGFFS
DGEFFS DGFFS
2015 | 007-2014SERFOR 0001757SERFOR SERFOR (Servicio Naciong
DGGSPFFS Forestal yde Fauna Silvestre)

Table 1: Collection permit information.
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Figures 1 5: Figure 1. Panguana field statiofrigure 2. Dr. Juliane and Erich Diller at Rio YuyapichBigure 3. Nery and
i Mor oo \FiguwegduEech Diller with Malaise trapFigure 5. Franz Wachtel in Panguana.
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Figure 6: Children at school in Pampas Verde, the Ashaninka village close to Panguana.

ities. An example of the many recent projects is called Label data are transcribed literally here, but further

ASoi l art hr op o dsSpécies irRentory infarmadion (abautr locglities (e.g., politicaminis-

of primary rain forestusing DNAbarcoding and tra trative divisions such as regions, provinces and districts)

ditional taxonomy ( PANGAIsadded between hrackets.(fSpegijneng studied serem are r i e d

out by the ZSMC Arthropoda section. A list of publipreserved in ethanol 80% ethanol and deposited in the

cations since 2001 can be found at: http://www.zsh.0l | owi ng col l ections: FKCP (F

mwn.de/panguana/publications.htm. collection, Prague, Czech Rblic), FWCG (Franz

Wachtel, private collection, Grunwald, Germany),

MUSM (Museo de Historia Natural, Universidad

Nacional Mayor de San Marcos, Lima, Peru), RTOC

(Rolando Teruel, private collection, Santiago, Cuba),
Nomenclature ad measurements follow Stahnk&nuyH (Zoologisches Institut und Zoolamihes Mus

(1971), KovasSzk (2009), eam Univefshit \HambArE Geknanyf ZIMT qBavae N

Affilastro (2013), except for trichobothriotaxy (VaChonian State Collection of Zoo|ogy, Munich, Germany)_

1974), metasomal carinae (Francke, 1977), pedipalp All specimens studied herein were collected and

chela carinae (Acosta et al., 2008, as interpreted dwported legally, see Table 1 for the appropriate permits.

Armas et al., 2011)hemispermatophore (Stockilye .

1989), and sternum (Soleglad & Fet, 2003). Unlessystematics

otherwise noted, all morphologically diagnostic char : .

acters mentioned in the text refer to adults of both sexes. Family Buthidae C. L. Koch, 1837

Methods & Material

For the genudTityus C. L. Koch, 1836, there is deep Ananteris ashaninkaK o v a $2 k , Teruel , L c
divergence amongst authors aboutiitiernal division, Friedrich sp. n.
e.g., subgenera vs. spec@®ups; we continue to follow (Figures 734; Table 3)

here the traditional specigsoups as cataloged by Fet &http://zoobank.org/urn:lsid:zoobank.org:act:4565FD
Lowe (2000). 2E-FF52-4654805~9C7D469ACED?2
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Figures 7 11: Ananteris ashaninkap. n, holotype female, arsal (7), verral (8) views,and metasoma and telson, lateral (9),
ventral (10), and dorsal (11) viewsctn scale bar for Figures 7 and 8.
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Figures 12 19: Ananteris ashaninkap. n.Figures 12, 14, 1619: holotype female, chelicerae, carapace and tergitdg12),
sternopectinal region and sternites§ U1(14), distal segments of legslV (161 19), retroventral viewFigures 13, 15 paratype
juvenile female, FKCP, chelicerae, carapace and tergitkg13), sternopectinal region and sternite$ I(15).
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TYPE LOCALITY AND HOLOTYPE DEPOSITORY. Peru, ipalp femur predominantly dark, very densely spotted
[Huanuco Region], Huanuco Department, [Puerto Ingath blackish along all carinae, almost interconnected
Province, Yuyapichis District], ACP Panguana, Riomedially; patlla predominantly dark, even more densely
Yuyapichis, 09°37'S 74°56'W, 2360 m a. s. |. (Fig. spotted with blackish brown, with the irregular, oval
132), MUSM. elongate paler areas concentrated on basal half; chela

strikingly bicolor, with manus immaculate pale yellow

TYPE MATERIAL. Peru, [Huanuco Region], Huanucand fingers blackish with yellowish tips. Carapace
Department, [Puerto Inca ProvincéuyapichisDistrict], dominantly dark, symmetrically and densely spotted
ACP Panguana, Rio Yuyapichis, 09°37'S 74°56'W230ith blackish brown, irregularly arranged into three
260 m a. s. I, 1.W21.V.2015, leg. S. Friedrich, F.parallel, wide and discontinuous oblique stripes; eyes
Wachtel & M. Steinherr,1. ( hol ot ype, &hd BcMar tulberclgsublack.sTergites predominantly dark,
7112, 14, 163 0) , 2 juvenile | sympetrically am eensely 2tRwaCandNspatted with
ZSMA20157512 and FKCP, Figs. 13, 15 34). blackish brown, not arranged into longitudinal stripes

and with the pale, chevreshaped lateral areas typical of

ETYMOLOGY. The selected epithet is an indeclinablmost species of the genus well evident. Pectines im
noun in apposition, taken from the name of the imaculate yellowish brown, with basal portion and basal
digenous people who have baahabiting the area evenplate slightly darker due to heavier sclerotization.
before the rise of the Inca Empire. Seifmed "Ashan Sternites predominantly pale, only with lateral areas
inka" or "Ashéninca", it belongs to the Arawak linguistiaregularly infuscate as a pair of dark longitudinal stripes
family, being the most important native people dhat become darker, better defined and more compact
Amazonian Peru. They are also acknowledged by thdistally towards sternite VII; V with the smoothtpla
strong will for freedom and their repeated struggléadistinct. Legs densely spotted with blackish brown on
against their oppression and the plundering of theiM surfaces but apically paler, with essentially all
natural resources. segments irregularly to faintly annulated. Metasoma

with base color progressively darker distally, with-seg

DiagNosIs (female only, male unknown). Adultments IMV dark reddish; all surfaes very densely
size medium (26 mm) for the genus. Coloration- prepotted with blackish brown, with pattern becoming
dominantly dark: base yellowish brown, very densefienser and darker on distal half of every segment, but
spotted with blackish brown all over, but not clearlgonspicuously discontinuous ventrally oinll. Telson
arranged into stripes on tergites; chelicerae densedsicle dark reddish, with blackish infuscation arranged
reticulate with blackish brown, pedipalp chelae witimto four parallel, dngitudinal dark stripes, subaculear
manus immaculate pale and fingers blackish, metasorndlercle yellowish but infuscate basally; aculeus with
segments IVV and telson reddish brown.eBipalp basal third yellowish brown and distal twioirds dark
chelae with manus very small, completely acarinate aretldishbrown.
without internal denticles; fixed and movable fingers Chelicerae(Fig. 12. With dentition typical for the
both with six principal rows of denticles, basal lobajenus; teeth relatively large and sharpegument
notch combination absent. Pectines withi 1% teeth smooth andglossy, dorsodistal portion of manus with
(mode 17); fulcra absent; basaiddle lamella greatly coarse, glossy granules irregularly arranged trans
enlarged, angulose. Sternite V with the smooth patebrsally, defining a depressed area. Setation very dense
indistinct; spiracles short, slikke. Metasoma short andventrally, but essentially lacking dorsally, except for five
robust, with 10/10/8/8/5 complete to essentiallygid, whitish macrosetaearound depressed area of
complete, finely serrate to serratocrenulate carinamanus
dorsal lateral camae on segments TIIV with terminal Pedipalps (Figs. 2627, 2930). Size and shape
denticles greatly enlarged; all intercarinal spaces densandard for the genus, almost glabrous. Qrtho
ly, roughly granulose. Telson vesicle elongate ovdlothriotaxic Ab ; m & essentially abové&hs, Est
smooth and glossy, with subaculear tubercle large asightly basal toEshy fixed finger with all trichobothria
spiniform. displaced to dital half, eb displaced to subdorsal

position, estand et situated betweedb anddt, with all

DESCRIPTION (adult female holotype)Coloration four trichobothria essentially equidistant (as in most
(Figs. 78) base light yellowish brown, very denselypecies of the genus). Femur slender, almost straight and
reticulated and spotted with blackish brown all over tlessentially bare; all carinae moderate and idaaty
body and appendages except on the ventral regigranulose; intercarinal tegument coriaceous, with small
which is spotted only on coxapophyses | and lateral pgranules irregularly scattered mostly around tricho
of sternites. Chelicerae lighteljowish brown; manus bothria; internal ij trichobothria not surrounding any
densely reticulated with blackish brown, sparser basadlyecially developed denticle or spur. Patella very-slen
and at fixed finger base; fingers deeply infuscate .- Patér, straight, essentially g and round in crossection;
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Figures 20 30: Ananteris ashaninkap. n, holotype female. Pedipalp chela, dorsal (20), external (21), and ventral (22) views.
Pedipalp patella, dorsal (23), external (24), and ventral (25) views. Pedipalp femur &adtendnternal (26) and dorsal (27)
views. The trichobothrial pattern is indicated in Figuresi2@a and 26&7a. Pedipalp movable (29) and fixed (30)

finger.Telson (28).
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all carinae obsolete to absent; intercarinal tegument camd thin on IIT1V; prolateral and retrolateral pedal spurs
aceous, internally wit about 10 small to moderateshort and thick, increasing in development backwards
conical tubercles. Chela very slender and sparsely §em very small and poorly sclerotized on leg | through
tose; manus very small, oval (1.56 times longer th&arge and heavily sclerotized on IV. Ventral surface of
wide), much narrower than patella (ratio 0.66), and witklotarsi round and with less than 10 dark, thin spimif
the basal half only slightly widest, all carinae absersigtae not clearly arranged into rows. Claws very long
intercarinal tegument coriaceous, without any denticlesid strongly curved.
on internal surface; fingers very long and slender Mesosoma(Figs. 12, 14). Tergites very densely and
(movable finger 3.18 times longer than underhanddvenly covered by glossy granules of different sizes,
evenly curved, sparsely setose, both fingers with Gfostly medium and coarse;MI with only one median
principal rows of denticles, movable finger wi#n longitudinal carinawhich is long, very strong, granulose
apical subrow of four denticles (large terminal denticknd formed by coarse, glossy granules that do net pro
not included, all rows with both internal and externgct beyond posterior margin; VII with only four carinae
accessory denticles very large and clike), basal (paired submedians and laterals, the median longitudinal
lobe/notch combination absent. carina is either absent or became obscured by sur
Carapace (Fig. 12. Trapezoidal and somewhatounding granulation), which are very long and serrate.
wider than éng; anterior margin very widely Whaped Sternites sparsely setose; spiracles oblique, short but slit
(i.e., frontal lobes widely concave, converging into fe; tegument of Ili V with a satin sheen and essentially
widely convex median projection), with scattered sg§mooth (only with traces of vestigial granules postero
tation. Carination essentially absent or obscured by spfierally) and acarinategf VI similarly sculptured but
rounding granulation: the only definable carinae the \yjth traces of four carinae (paired submedians and
coarsely, irregularly granulose superciliaries. Furrowgierals), of VI densely granulose and with the two pairs
anterior median, median ocular, central median,- pQ§ carinae poorly defined from surrounding granulation:
terior median and posterior marginal fused, narrow aBBsterior margin of IVl concave; Ill with a pos

very deep, posterior laterals and lateral centrals longy,matian smooth patch which is very large, triangular,

narrow and shallow. Tegumewery densely and evenly\k\gglder than long, flat, glossy, and translucent; smooth

covered by glossy granules of different sizes (mos tch of Vindistinct.
medium and coarse), except along furrows and tWo Metasoma(Figs. 9 11). Size and shape standard for

fnmcc)i?ﬂr:’ Ob“quﬁ' jiuatrlangullarr p?tfhes r|1r(1j front rO{ e genus. Relatively short and robust, narrower distally.
edian eyes. viedian €yes very large and separate {ﬁments]‘lll with ten complete to essentially complete
much less than onecolar diameter, lateral eyes much

smaller but also relatively larae.  subequal a carinae, IITIV with eight, V with five: dorsal laterals
i . Y ge, q r}mely serrate onfillV, absent on V. terminal denticle
conspicuously protruding anteriorly.

Sternum (Fig. 14). Standard for the genus: type Jgreatly enlarged as a sharp tubercle oinlVW} lateral

very small, longer than wide, and subtriangular in sha é:fprarje;jlanscﬁnyls?rra}te to tsetrratocreinulame; !{' v
with three pairs of macross. Tegument irregularly atéral iniramedians lingiserrate to serratorénuiate on

granulose. IT11, absent on IV (with irregular remnants on iV

Genital operculum (Fig. 14. Mediumsized, that do dot form true caringeyentral laterals finey

halves moderately separated and roundly subtriangi§Faté to serratocrenulata IiV; ventral submedians

in shape, witHli 2 pairs of macrsetae tegument smooth finely serratgon If1V, absent on V ventral median
and glossy Genital papillae absent. Ppectinal plate @°sent on illV, complete and finely serrate to
absent. serratocrenulate orV. Intercarinal tegument densely
Pedines (Fig. 14). Size and shape standard for tfg@vered by rough granules of different sizes (mostly
group: not reaching leg IV trochanter, subrectangul@edium and coarse) in all surfaces, becomprg-
and moderately setose. Tooth count 16/17, teeth loBEESSively coarser ardenser distally in every segment
narrow, straight, and conspicuously increasing in lengifrsal furrow complete, moderately narrow and deep on
distally. Basal middle lamella greatly enjedand an SegmentsillV, spatulate and shallower on V; setation
gulose, causing every pectine to have a conspicug@égrse and irregular on all segments.
basal part without teettFulcra completely absent. Basal ~ Telson (Figs. 911, 2§ very slender Vesicle
plate moderately sclerotized, much wider than longlongateoval (2.65 times longr than wide, 1.06 times
anterior margin with deep-¢haped anteromedian notchvider than deeppand only with a few scattered setae
that continues through pestor margin as a longitudinaltegument smooth and glossy; ventral median carina
furrow; tegument smooth and glossy. coarsely but vestigially granulose, raised abruptly into
Legs(Figs. 16 19). Long and slender, with all cari the subaculear tubercle whichvsry large, spiniform,
nae finely serrate, intercarinal tegument coriaceous ssmooth, and sily curved upwards apicallyAculeus
finely granulose. Tibial spurs absent anl,| very long very sharp, shorter than vesicle and shallowly curved.
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Figures 31 34: Ananteris ashaninkap. n. Figures 31 32 paratype juvenile female, ZSMCpisal (31) and ventral (32)
views. Figures 33 34: paratype juvenile fmale, FKCP, drsal (33) and ventral (34) viewScale bar: 10 mm.
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T. dillerorumsp. n. T. panguanasp. n.
DIMENSIONS (MM ) Il holotype | paratype I holotype | paratype
Carapace L/wW 5.80/6.10 6.00/6.60 6.85/6.65 7.05/6.95
Mesosoma L 14.60 15.00 17.90 20.10
Tergite VII L/W 4.15/5.65 4.35/6.75 4.80/5.30 5.00/6.55
Metasomeet telson L 37.90 35.3 46.45 40.00
Segment | L/W/H 4.75/3.35/2.95 450/3.45/2.85 5.75/3.05/2.95 5.05/3.25/2.9C
Segment Il L/W/H 5.90/3.15/3.15 5.55/3.05/3.00 7.30/3.00/2.80 5.80/3.10/2.85
Segment IlI L/W/H 6.55/3.35/3.55 5.95/3.00/3.05 8.05/2.90/2.85 6.55/3.20/ 3.05
Segment IV L/W/H 7.10/3.55/3.60 6.55/3.03/3.20 8.90/3.05/2.80 7.30/3.40/3.05
Segment V L/W/H 7.30/3.75/3.45 6.75/3.00/3.05 9.70/3.00/2.90 8.55/3.40/3.1(
Telson L/W/H 6.30/2.53/2.50 6.00/2.25/2.25 6.75/2.50/2.45 6.75/2.60/ 2.4(
Vesicle L 3.90 3.80 4.75 9.00
Aculeus L 3.00 2.90 2.70 5.90
Pedipalp L 23.65 22.45 29.35 27.90
Femur L/W 6.15/1.75 5.65/1.80 7.55/1.55 7.05/1.86
Patela L/W 6.30/2.50 6.10/2.55 8.30/2.20 7.7512.35
Chela L 11.20 10.70 13.5 13.10
Manus L/W/H 4.00/3.70/3.30 3.65/2.50/2.08 4.70/3.10/3.10 4.25/2.65/ 2.55
Movable finger L 7.20 7.05 8.80 8.85
Total L 58.30 56.30 68.50 67.15

Table 2: Comparativemeasurements of adults Bityus dillerorumsp. n.andTityus panguanap. n.Abbreviations: length (L),

width (W, in carapace it corresponds to posterior width), depth (H).

VARIATION. The juvenile to subadult paratypes-difterueli Ko v a $2 k ,

basically paler (pale to whitish yellow) and with the dartefined longitudinal stripes?) lower pectinal tooth

2006

(only

known
fer from the adult holotypenicharacters typical for thenorthwestern Bolivia), Wich can easily be distinguished
genus (Figs. 13, 15, B34): size smaller, colorationby: 1) dark pattern of tergites arranged into three well

pattern more contrasting, but with metasomal segmeataints of 1415; 3) metasoma somewhat more slender,

IViV and telson not darkened, tegument noticeably lesigh conspicuously less granulose intercarinal spates;

scleotized and with overall sculpturing less developetheasomal segments with 10/10/8/8/2 much weaker

and pedipalp manus even smaller and more slender. carinae, especially V which is round in cressction

Number of principatows of denticles always six inand has only the lateral supramedian carinae complete.
both fixed and movable fingers.

Pectinal tooth counts of the two juvenile female

paratypes 17/16 an8M17.

AFFINITIES (female only). The genu#nanteris
Thorell, 1891 is known to be represented in Peru by ol
one very recently described species, cisandinus
Lourenco, 2015. This species is so far known from
single locality in the far north of the cotny (Cerros de
Campanquiz, in Loreto Department) and is very di
ferent from A. ashaninkasp. n. on the basis of the

REMARKS. The genu®\nanterisis now known to be

DISTRIBUTION. Known only from the type locality.

represented in Peru by two species, but the wide geo

-Widespread.

following charactersl) telson and sternite VII immac

ulate to only sparsely spottel) sternum shorter and

Tityus dillerorumK o v a $2 k ,

Friedrich sp. n.

(Figures 3568, 138 141; Table 2)

wider than long;3) much lover pectinal tooth count of http://zoobank.org/urn:Isid:zoobank.org:act:3F47DB

12/12;4) metasoma somewhat more slender, with-con
spicuously less granulose intercarinal spaé@sneta _ .
somal segment V and ventral surface of IV and telson Tityus gasci Lourengo & Dastych, 2001: 55

with much weaker to obsolete carinae (the former sdgisidentification).

ment is even rouhin crosssection).
Amongst all Ananterisspecies confirmed to occur

E9-104F47C8BE45-78081C829F02

TYPE LOCALITY AND HOLOTYPE DEPOS$IORY. Peru,

phical separation between both and the fact that
séveral other species have been described from basically
ag adjacent countries, very near to the Peruvian border,
both suggest that it is likely muchome diverse and

Teruel ,

in the countries bordering Peru, the most similato [Huanuco Region], Huanuco Department, [Puerto Inca

ashaninkasp. n.on morphological grounds is actually

Province,Yuyapichis District], ACP Panguana, Rio Yu

Lo
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Figures 35 38: Tityus dillerorumsp. n. Figures 35 36: holotype male, drsal (35) and ventral (36) viewBigures 37 38:
paratype fema, dorsal (37) and ventral (38) viewScale bar: 10 mm.
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Figures 39 42: Tityus dillerorumsp. n. Figures 39 and 41 holotype male, chelicerae, carapace and tergitds (39),
sternopectinal region and sternite§ W1 (41). Figures 40and42: paratypefemale, chelicerae, carapace and tergité (40),
sternopectinal region and sterniteg W1(42).
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yapichis, 09°37'S 74°56'W, 230260 m a. s..lI(Fig. (female), finely granulose, with subaculear tubercle
68), MUSM. large, sharply conical and with two dorsal granules.

TYPE MATERIAL. Peru, [Huanuco Region], Huanuco = DESCRIPTION (adult male holotype).Coloration
Department, [Puerto Inca ProvincéyyapichisDistrict], (Figs. 35 36) base light yellowish brown, very faintly
ACP Panguana, Rio Yuyapich@9°37'S- 74°56'W, 230 and sparsely spotted with medium browh aler the
-260 mas.l, 20IK15. X. 2011, 11 ( bay amd appeadagedviék&pt,on ventral region of pro
Figs. 35 36, 39, 41, 4845, 4956, 606 6 ) , 11 ( pana @mmaqulate pale) and legs (with all carinae deeply
ZSMC No. ZSMA20157501, Figs. B38, 40, 42, 46 infuscate and intercarinal blackish lines, which give a

48, 515 9 , 67), X.2010, | e g conspicuoudlyi stripesl r appeatahce)( Crelicerae ypale ,
ZSMC No. ZSMA20157502), 20.VII.1982, forest dlea yellow; manus heavily retidated with blackish brown

ance, in wood, leg. K5. Bur mei st er ,all avdr, mfch darker taydpdenser distally; fingers en
FKCP, labeled aFityus gasqi, 20.IXi 9.X.2007, leg. E. tirely blackish. Pedipalp femur and patella very faintly

G. Bur mei ster, 21 ( pra.X. adng pparsely infistaB®Mghela wittB madnué essentially
2010, leg. EG. Bur mei ster, 1 jmmacelateé dale, only with pestigial traces eof, irregular
ZSMC No. ZSMA20157503), 21.168.X.2012, leg.K. infuscaton externally and with base of fingers deeply
Sch°nitzer, 1 (par at y p einfuscht& © lackish,Nfiedere blackish svgh yedllendssh Ri o

Pachitea, 23.X111.XI1.2008, leg. K. Schonitzer, F.tips. Carapace symmetrically but very faintly and sparse
Gl aw & F. Wacht el , etRTIOC) p b rspotteg pmths medivhy 8rbvn, interocular triangle
deeply infuscate to blackish; eyes and oculdretcles
ETYMOLOGY. The selected epithet is a patronyrblack. Tergites symmetrically but very sparsely spotted
honoring Dr. Juliane Diller, the head of ACP Panguanaith medium brown, irregularly arranged into three
and her husband Erich Diller for their outstanding efforksngitudinal stripes. Pectines immaculate yellowish to
in Peruvian nature protection. In Panguana, they providhitish, with basal portion and basal plate progressively

invaluable facilities for rain forest research. darker due to heavier sctdization. Sternites sym
metrically spotted with medium brown, not arranged
DIAGNOSIS. A me mb e r melandstictus hito stfipes; V with the smooth patch conspicuously

specieggroup. Adult size moderately large (l@&3 59 paler and immaculate, whitish. Metasoma with base
mm, female 5656 mm) for the group. Colorationcolor progressively darker distally, with segment$ W
basically light yellowish brown, faintly and sparselylackish; all surfacefaintly but moderately reticulated
spotted with medium brown all over the body amdith medium brown, with pattern becoming denser both
appendages except legs, which are conspicuously strigedtrally and distally in every segment. Telson vesicle
with blackish brown; carapace with oculdrangle very deeply infuscate to blackish, subaculear tubercle
deeply infuscate; tergites with three faint, irregulgradually paler distally; aculeus with basal half-yel
longitudinal dark stripes; pedipalp fingers, metasomiawish brown and distal half blackish.

segments 1VV and telson much darker, blackish (male) Chelicerae (Fig. 39. With dentition typical for the

to reddish (female). Pedipalp chelae with manus larggnus; teeth relatively large and sharp. Tegurgkrssy
robust, much wider than pdite (ratio 1.48), and ves but with abundant fine granulation scattered, dorsodistal
tigially carinate in male, small, oval slender, slightlportion of manus with coarse, glossy granules irtady
narrower than patella (ratio 0.98), and strongly carinsteranged transversally, defining a depressed area. Seta
in female; fixed and movable fingers withi1B3 and tion very dense ventrally, but essentially lacking-dor
13/ 14 principal rows of denticles, respectively, basahlly, except for six rigid, whitish macrosetae around
lobe/noth combination strong in male, weak in femalelepressed area of manus

Pectines with 1618 teeth (mode 17) in both sexes; basal Pedipalps (Figs. 4956). Standaresized for the
middle lamella suboval and only vestigially enlarged igroup but noticeably robust, almost glabrous. Ortho
both sexes. Sternite V with the smooth patch large, toothriotaxic AU , but with cdstetdal trich
angular, and much wider than long in baexes, bulky et placed in distal half of finger and essentially with no
and whitish in male, much smaller, flat and transluce'tgetite” trichobothria (basically all trichobothria with

in female; spiracles long, slike. Metasoma moderatelynoticeably small, subequal areolae). kemalmost
long and slender in both sexes, moderately wider distadlyaight and essentially bare; all carinae moderately
(male) to parallekided (female), with 10/8/8/8/5 cem weak, granulose to subdenticulate; intercarinal tegument
plete to essdially complete, very weakly granulose tdinely and densely granulose; internd {richobothria
subserrate carinae; dorsal lateral carinae on segmentslirrounding a moderate, conical spur. Patella straight
IV with terminal denticle conspicuously enlarged; alind essentially barejl @arinae moderately weak, gran
intercarinal spaces coriaceous, with weak granulatiolose to subdenticulate; intercarinal tegument very finely
scattered. Telson vesicle globose (male) to tsbwal and densely granulose, internally with a few larger con
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Figures 43 48: Tityus dillerorumsp. n.Figures 43 45. Holotype male, metasoma and telson, latera),(¥&ntral (44), and
dorsal (45) viewsFigures 46 48. Paratype female, metasoma and telson, lateral (46), ventral (47), and dorsal (48) views.

ical tubercles and many small denticles of similar sizeith 14/14 principal rows of denticles, movable finger
Chela robust and sparsely setose; manus large,eidflavith 13/13 plus an apical subrow of four denticles and a
oval (1.08 times longer than wide), much wider thdarge internal accessory denticle (large terminal denticle
patella (ratio 1.48), and with the basal half only slightiyot included), basal lobe/notch combination strong.
widest, all carinae vestigial to very weak, subcostate to Carapace (Fig. 39. Trapezoidal and slightly wider
sulgranulose intercarinal tegument coriaceous and witthan long; anterior margin widely-$hapedwith scat
minute but dense granulatioscattered on all surfacedered setation. Carination essentially absent: the only de
and with a few small, sharp, conical granules internalljmable carinae are the irregularly fused anterior medians
fingers long (movable finger 1.80 times longer thaand superciliaries (moderately granulose to -sub
underhand), evenly curved, sparsely setose, fixed fingeanulose), and the also irregularly fused central-med
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ians and posterior media (moderately granulose). Furwidely bilobed, VII widely concave; smooth patch of V
rows: anterior median, median ocular, central medidarge, triangular, much wider than long, bulky, whitish,
posterior median and posterior marginal fused, wide aad glossy
moderately deep, posterior laterals long, wide and-shal Metasoma (Figs. 4345, 66) Moderately long,
low, other furrows indistinct. Tegument very finely andlender and progressively wider distally. Segment | with
dersely granulose, with slightly coarser granulatioren complete carinad]ilV with eight, V with five:
scattered, coarser and denser in ocular triangle. Meditomsal lateralsveakly crenulate to subserrate and with
eyes large and separated by more than one ocualanspicuously enlarged terminal dentioleli IV, absent
diameter, lateral eyes much smaller but also relativedg V, lateral supramediansieakly crenulate to sub
large. serrateon Ii lll, vestigially granulose to subcrenulate on
Sternum (Fig. 41). Standard for theegus: type 1, IV (irregular, poorly defined), weakly granulose but
mediumsized, longer than wide, and triangular in shapieregular on V;lateral inframediansveakly crenulate to
with two pair of long macrosetae. Tegument coriaceosigsbserraten I, absent on IV (but indicated by a very
to very finely granulose. short basal remnant of true carina on ntrallaterals
Genital operculum (Fig. 41). Mediumsized, weakly crenulate to subserraten Iilll, vestigially
halves widely separated and roundly subtriangular gnanulose to subcrenulate on IV (irregular, poorly de
shape, wh a few setae scatteregument coriaceous fined), weakly granulose but irregular on WVentral
Genital papillae mediursized, conspicuously protru submediansweakly crenulate to subserraten Iilll,
ding. Prepectinal plate heavily sclerotized and widelyestigially granulose to subcrenulate on IV (irregular,
crescenshaped, with a large and oval median deprgmorly defined),absent on V; ventral median absent on
sion. [T11V, vestigially granulose to subcrenulate on V (regular
Pectines(Fig. 41). Size and shape stargldor the but poorly defined) Intercarinal tegumentoriaceous,
group: just reaching leg IV trochanter, subtriangular amdth weak granulation scattered on all surfaces but
moderately setose. Tooth count 18/18, teeth long awhrser and denser laterally and ventrally ori MY
only slightly swollen. Basal middle lameltaiboval and somewhat obscuring distinction of carinagorsal fur
only vestigially enlargedBasal plate highly sclerotized,row complete, moderately narrow and deep on all
about as long as wég anterior margin with a narrow andsegments; setation sparse, with two pairs of whitish
deep Vshaped anteromedian notch, posterior margientrolateral macrosetae driV, three pairs on V.
essentially straight; tegument coriaceous. Telson (Figs. 4345, 66) Vesicle globose (1.54
Hemispermatophore (Figs. 138141). Trunk elon times longer than wide, 1.01 times wider than des)
gate, slender; flagellum either undeveloped or severeily with a few setae of different sizes scattertegu
specimen examined; psule region with 3 lobes; in ment coriaceous, with many small granules scattered on
ternal lobe broad, laminar, triangular, with strong dorsall surfaces except dorsally; ventral median carina ves
carina terminating in acute vertex; basal lobe a protigially granulose, raised abruptiynto the subaculear
inent, roundedriangular, dorseexternally convex lami tubercle which idarge, sharply conical and ornate with
nate process; external lobe narrow, very elongatep dorsal granulesAculeus long, sharp, only slightly
laminae, apically rounded. shorter than vesicle and shallowly curved.
Legs (Figs. 62 65). Slender, with all carinae finely
crenulate to serrate, intercarinal tegument very finely FEMALE (paratype: Figs. 338, 40, 42, 4648,
and densely granulose. Prolateral and retrolateral pedldl59, 67; Table 2). Similar tonale in coloration, but
spurs long and thick. Ventral surface of telotarsi roundth well-marked sexual dimorphisnt) size slightly
and with nany thin, dark setae irregularly arranged intemaller; 2) overall coloration paler and less eon
two longitudinal, broad, dense rows converging basallpicuously patterned, especially on pedipalps and-meta
Claws long and strongly curved. soma; 3) pedipalp manus much smaller, oval slender,
Mesosoma(Figs. 39, 41). Tergites very finely andslightly narrower thanpatella, and more strongly
densely granulose, with slightly coarser granulatiararinated#) fingers longer, thinner and with lobe/notch
scattered, coarseand denser along posterior third o€ombination much weakeB) genital papillae absens)
every tergite; VI with only one welldefined median pectines shorter, with teeth shorter and narrowgr;
longitudinal carina which is short, moderately strongpesosoma wider, with sides more conv8y;smooth
granulose to crenulate, formed by isolated, mediupatch of gernite V much smaller, essentially flat and
sized, glossy granules that do not project beyotdnslucent9) metasomal segments and telson narrower.
posterior margin; VII with the standard five carinae
which are long and crenulate to serrate. Sternites VARIATION. Pectinal tooth count varied as follows:
coriaceous to finely and densely granulose, much dent6éil8 (4x16, 9x17, 3x18), females 18 (1x16, 2x17,
and stronger in depressed lateral areas of Ill; spiracled8). The number of principal rows of denticles o
oblique, long and slitike; posterior margin PllITVI ~movable finger in both sexes was 13 (5x13, 5x14).
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Figures 49 61: Tityus dillerorumsp. n.Figures 49 56, 60 61. Holotype male.Pedipalp chela, dorsal (49), external (50), and
ventral (51) views. Pedipalp patella, dorsal (52) and external (53) Rmagpalp femur, internal (54) and femur and trochanter
dorsal (55) views. The trichobothrial pattern is indicated in FiguréS5®edipalp movable finger (56). Left chelicera, dorsal
(60) and ventral (61) viewdzigures 57 59. Paratype female. Pedipatihela, dorsal (57) and external (58) views. Pedipalp
movable finger (59).

AFFINITIES. Across the entire imelanostictud sexual secondary dimorphisofi pedipalps (manus large
speciesggroup, the unique combination of coloratiomnd very robust in male, small and slender in female),
(yellowish, only sparsely spotted with medium browngand metasomal shape and sculptutistdlly wider in
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Figures 62 68: Tityus dillerorum sp. n. Figures 62 66. Holotype male. Distal segments of legsIM (62i65),
retrolateroventral view. Telson and fifth metasomal segment lateralKBfi)re 67. Paratype female, telson and fifth metasomal
segment laterakigure 68. Panguana, typical habitat dfityus dillerorumsp. n.
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male, very weakly carinated in both sexgsesented by TYPE MATERIAL. Peru, [Huanuco Region], Huanuco
T. dillerorum sp. n.is shared only by two AmazonianDepartment, [Puerto Inca Province, Yuyapichis District],
species: Tityus raquelaeLourenco, 1988 andlityus ACP Panguana, Rio Yuyapichis, 09°8 74°56'W,
strandi Werner, 1939 (both supposedly widespredB0 260 m a. s. I, 1.¥21.V.2015, leg. S. Friedrich, F.

across Amazonian Brazil). Both taxa are indeed vewachtel & M. Steinherr, 1 ( hol ot ype, MU S M,
closely related td". dillerorumsp. n, but can be safely 69 70, 73, 7683,8719 4, 97) , 11 (paratype
distinguished from it as follows: 71172, 7475, 8486, 959 6 , 98) , 1 subadult
1 T. raquelae 1) coloration with the dark type, ZSMC No. ZSMA20157505, Figs. ©9800), 1
spots highly reduced, especially over carapace gndiveni | e | (paratype, -MUSM) , 2
tergites which lack the deep infuscation in thBurmeister, forest cleamac e , in wood, 11 (1

interocular triangle and the irregular trifasciate-pa?SMC No. ZSMA20157504).
tern, repectively; 2) male with pedipalp manus
much narrower and more strongly carin&pmale ETYMOLOGY. The selected epithet is an indeclinable
with metasomal segment V and telson markedhpun in apposition, taken from the name of the locality
less robust4) female pectines with basal middlevhere this species was collected. Panguana is also an
lamella conspicuously more enlarged and round important protected area, aimed to the ssmation of
shape;5) female sterrie V with smooth patch Peruvian biodiversity.
smaller and bulkier, and with posterior margin
acutely projected medially. DIAGNOSIS. A me mb éoliviaou® tsthpee cfii e s
1 T. strandi 1) adult size larger (600 group. Adult size large (male 69 mm, femalé &b mm)
mm); 2) male with metasomal segmentsi W and for the group. Coloration basically light brown; carapace
telson much paler, reddish browB) male with and tergites essentially blackish, with a very dense and
pedipalp manus more strgly denticulate on inter confluent pattern of blackish spots not clearly arranged
nal surface) metasoma with somewhat strongeinto a trifasciate pattern; pedipalp fingers, metasomal
carinae in both sexes. segments IVV and telson blackish. Pedipalp chelae
with manus elongate, strongly carinate, wider than pa
Moreover,T. dillerorumsp. n.has been previouslytella (ratio 1.41 in male, 1.13 in fered) and with
misidentified asTityus gasciLourenco, 1981, but theinternal surface conspicuously denticulate in both sexes,
two species are very distinct from each other and nafge and subrectangular in male, smaller and oval in
even closest relatives (see below, in Remarks sectionffemale; fixed and movable fingers withi1i3} principal
. rows of denticles, respectively, basal lobe/notch com
DISTRIBUTION. Known only from the type locality.  pination strong in mal, weak in female. Pectines with
19121 teeth in male, 180 in female; basal middle

REMARKS. Lourenco & Dastych (2001: 55)I " | 4 onl taiall | di |
misidentified asT. gascione male and one juvenile fromamelia angulose and only vestigially enlarged in male,

ZMUH, collected at the type locality df. dillerorumsp. oval and greatly enlarged in femgle. Sternite V V.Vith the
n. Nevertheless, both species are not even closet ooth patch very large and. ywdgr than long in both
related taxa, as it is evident from the completely epp% xes,ellipsoid, bulky and whitish in male, sgme_vvhat
site sexual secondary dimorphism they exhibit: ad @aller,.allmost flat and translucent in female; spiracles
male has metasomal segments remarkably longer HE: slitlike. Me_tasom_a very long, slender .and- es
more slender than female in the formeut Bhorter and sentlally parallels@ed in both sexes (consplcyously
more robust in the latter. Moreover, the correct afﬁnitiéccl.ngelr Itn malezj, W'tth|10/8/8/8t/3 ctomplete dlzesentlally b
of T. gasciwith respect to the other congenerics have nop IPEte, mo er.a ely serrate 10 granulose to-su
yet clearly established, bik. dillerorum sp. n. is a crenulate carinae; dorsal lateral carinae on segménts Il

typical member of thémelanostictuspeciesgroup. IV with terr_mnal dentl_cles not enlarg_ed; all intercarinal
spaces coriaceous, with abundant minute but rough gran

Tityus pangumaKova$2 k, Ter u élk}lti(,)n s¢ageped. Telspresicle oval, vestigially granu

Friedrich sp. n. lose, with subaculear tubercle large, spiniform and with
(Figures 69101, 142 145; Table 2) two dorsal granules.
http://zoobank.org/urn:Isid:zoobank.org:act:C857C2
F3-3A1B-4C5C-80C0-75BB2BE52F9 DESCRIPTION (adult male holotype).Coloration

(Figs. 6970) base light brown, immaculate all over
TYPE LOCALITY AND HOLOTYPE DEPOSITORY Peru, except as follows. Chelicera manus very denseid
[Huanuco Region], Huanuco Department, [Puertaalnfinely reticulated with blackish brown all over, much
Province, Yuyapichis District, ACP Panguana, Riodarker and denser distally but not on fingers base;
Yuyapichis, 09°37'S 74°56'W, 28B60 m a. s..I(Fig. fingers pale immaculate. Pedipalp femur and patella
101), MUSM. somewhat darker and with an orange shade; chela paler
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Figures 69 72: Tityus panguanap. n. Figures 69 70: holotype male, drsal (69) and ventral (70) viewBigures 71 72
paratype female,atsal (71) and ventral (72) viewScale bar: 10 mm.



